
Methyl Benzoquate/Metronidazole 937

n u m b e r  o f doses  f o r  all do se  ro u te s  b e  lim ite d  to  a to ta l  of 
fo u r . In  th e  U SA  th e  r e c o m m e n d e d  sch ed u le  for a d u lts  
u n đ e rg o in g  co lo re c ta l su rg e ry  is  m e tro n id a z o le  15 m g /k g  b y  
in tr a v e n o u s  in íu s io n  o v e r  30  to  6 0  m in u te s , c o m p le te d  
a b o u t  1 h o u r  b e ío re  su rg e ry , fo llo w e d  b y  tw o  íũ r th e r  
in tr a v e n o u s  d o se s  o f 7 .5 tn g /k g  in ỉu s e d  a t  6 a n d  12 h o u r s  
a f te r  t h e  in itia l d o se .

I n  p e p t i c  u l c e r  d i s e a s e ,  m e tro n id a z o le  is u s e d  in  
c o m b in a tio n  th e r a p y  to  e ra d ic a te  Helicobacttr pyỉori. T ypical 
r e g n n e n s  in c lu d e  m e tro n id a z o le  p lu s  a n o th e r  a n tib a c te r ia l  
( c la r i th ro m y đ n  o r  a m o x ic il lin )  a n d  a  p ro to n  p u m p  
in h ib i to r .  T he  u s u a l  d o se  o f  m e ư o n id a z o le  is 4 0 0 m g  tw ice  
d a ily  e x c e p t w h e n  g iv e n  w ith  o m e p ra z o le  a n d  a m o x id llin , 
w h e n  m e tro n id a z o le  4 0 0  m g  th re e  tứ n e s  daily  ís u se d . In it ia l  
t r e a tm e n t  is g iv e n  fo r  1 w e e k .

F o r  l e g  u l c e r s  a n d  p r e s s u r e  s o r e s  in íe c te d  w ith  
a n a e ro b ic  b a c te r ia , o ra l m e ơ o n id a z o le  40 0  m g  m ay  b e  g iv en  
th r e e  tim e s  d a ily  fo r  7  d ay s. M e ư o n id a z o Ie  is also a p p lie d  
to p ic a lly  as  a  0 .7 5 %  o r  0 .8 %  gel to  red u c e  th e  o d o u r  
a s s o d a te d  vvith a n a e ro b ic  in íe c tìo n  i n  í u n g a t m g  t u m o u r s .

I n  th e  t r e a tm e n t  o f r o s a c e a  m etc o n id a z o le  is g iv en  o ra lly  
o r  a p p lie d  to p ica lly .

G e n e ra l  re íe re n c e s .
i. Lõímark s. tí ai. Metronỉdazole Ỉ5 stỉll the drug of choice for ưeatmcnt of 

anaerobic Ịnỉections. Ciin Infect Dà 2010; 50 (suppl 1): S16-S23.

A d m in is tr a t io n  in  ch ild ren .. M e tro n id a z o le  m a y  b e  g iv en  
to  c h ild ré n  fo r  th e  t r e a tm e n t  o f  su scep tib le  p ro to z o a l 
in ỉe c tio n s  a n d  a lso  in  t h e  ư e a tm e n t  a n d  p ro p h y la x is  o ỉ  
a n a e r o b ic  b a c te r ia l  in íe c tio n s .

I n  i n v a s i v e  i n t e s t i n a l  a m o e b i a s i s  a n d  e x t r a - i n t e s -  
t i n a l  a m o e b i a s i s ,  th e  BNFC re c o m m e n d s  o ra l m e tro n id -  
a z o le , fo r  5 d a y s  fo r  in te s tin a l  in fe c tio n  o r  5 to  10 day s fo r 
e x tra - in te s t in a l  in íe c tio n , in  th e  fo llo w in g  doses:
•  c h ild re n  a g e d  1 4 0  3 y ea rs : 2 0 0  m g  3 tim es daily
•  th o s e  aged  3 to  7  y ea rs : 2 0 0  m g  4  tim e s  daily
•  th o s e  ag ed  7  to  10 yea rs : 4 0 0  m g  3 tim e s  daily
•  th o s e  m o re  t h a n  10 y ea rs : 8 0 0  m g  3 tim e s  daily  
A l te m a tiv e ly  e x p e r t s  in  t h e  U S A 1 re c o m m e n đ  o ra l  
m e tro n id a z o le  3 5  to  5 0 m g /k g  d a ily  in  3 d iv id ed  doses  fo r  
7  to  10 days.

I n  g i a r d i a s i s ,  t h e  BNFC r e c o m m e n d s  o ra l  m e tio n id a z o le  
in  t h e  {o llo tv ing  d oses:
•  c h ild re n  a g e d  1 to  3 yea rs : 5 00  m g  o n c e  daily  fo r 3 day s
•  th o se  aged  3 to  7  y e a rs : 6 0 0  to  8 0 0  m g  on ce  d aily  fo r  3 

d a y s
• th o se  aged  7  to  10 y e a rs : 1 g  o n c e  d a ily  fo r 3 days
• th o s e  ag ed  m o re  t h a n  10 y e a rs : 2  g  o n c e  daily  for 3 days, 

o r  4 0 0  m g  3 t im e s  d a ily  £or 5 d ay s, o r  50 0  m g  tvvice d a ily  
f o r  7 to  10 d a y s

A lte r n a tiv e ly  e x p e r t s  in  th e  U S A 1 re c o n u n e n d  o ra l  
m e tro n id a z o le  15 m g /k g  d a ily  in  3 d iv id e d  doses fo r 5 to  7 
d a y s .

In  uìchomonìãsìs, t h e  BNFC re c o m m e n d s  o ral m e ư o - ' 
n id a z o le  in  t h e  fo llo w in g  doses:
• c h ild re n  a g e d  1 to  3 yeà rs : 50  m g  3 tim es d aily  fo r  7 day s
• th o s e  ag ed  3 to  7  y e a rs : lO O m g tvvice daily  fo r 7  day.s
• th o s e  aged  7  tọ  10 y e a rs : 100  m g  3 tim e s  d aily  fo r  7  day s
• th o s e  m o re  t h a n  10 yea rs : 2 0 0  m g  3 tim e s  daily  fo r  7  d ay s 

o r  4 0 0  to  5 0 0  m g  tvvice d a ily  fo r  5 to  7  days, o r  2  g  as  a 
s in g le  d o se

A lte r n a tiv e ly  e x p e r ts  in  t h e  U S A 1 r e c o m m e n d  o ra l  
m e tro n id a z o le  15 m g /k g  d a ily  in  3 d iv id ed  doses for 7  days.

F o r  th e  t r e a tm e n t  o f  m o s t  a n a e r o b i c  b a c t e r ĩ a l  
i n f e c t i o n s ,  t h e  BNFC r e c o m m e n d s  m etro n id azo !e  is g iv en  
( u su a lly  for 7  d a y s  b u t  lo r  10 to  14 days in  a n tib io tic -  
a s s o d a te d  co litis) in  t h e  lo llovving doses:
•  n e o n a te s :  7 .5 m g /k g  b y  in tra v e n o u s  in íu s io n  e v e ry  12 

h o u r s
•  c h ild re n  1 to  2  m o n th s  of age: 7 .5  m g /k g  o rally  e v e ry  12 

hours, or 7.5mg/kg by intravenous infusion every 12 
h o u r s

• c h ild re n  ag e d  2 m o n th s  a n d  o ld er: 7 .5  m g /k g  o ra lly  ( to  a 
m a x im u m  o f  4 0 0  m g) e v e ry  8 h o u rs ,  or 7 .5 m g /k g  b y  
in tra v e n o u s  in lu s io n  ( to  a  m a x im u m  of ĩOOmg) e v e ry  8  
h o u r s

or a l te m a t iv e ly
•  r e c ta l  doses  m a y  b e  g iv en  3 t im e s  d a ily  fo r 3 days, t h e n  

tw ic e  d a ily  th e r e a f te r  in  t h e  íollovving doses: c h ild re n  
a g e d  1 m o n th  to  1 y e a r  m a y  b e  g iv en  125 m g, th o se  1 to  5 
y ẽ a rs , 2 5 0  m g , th o se  5 to  10 ỹ e a rs . 5 00  m g. a n d  th o se  
m o re  th a n  10  y e a rs  m a y  b e  g iv e n  1 g

A lte m a tiv e  d o se s  r e c o m m e n d e d  b y  th e  A m erican  A c a d e m y  
o f  P e d ia tr ic s2 a re :
•  fo r  n e o n a te s  a g e d  < 7  d a y s  a n d  v r á g h in g  < 2 k g :  a  

lo a d in g  d o se  o f  1 5 m g /k g  íollovved  b y  7 .5 m g /k g  g iv e n  
in tr a v e n o u s ly  e v e ry  2 4  to  4 8  h o u rs :  a  dosing  in te rv a l  o f 
4 8  h o u r s  is  su g g e ste d  fo r  e x ư e m e ly  lo w  b in h -w e ig h t  
n e o n a te s  (vveigh ing  less  t h a n  1 kg)

•  fo r  n e o n a te s  a g ẹ d  < 7  d a y s  a n d  vveighing > 2 k g :  
15 m g /k g  g iv e n  in tra v e n o u s ly  e v e ry  2 4  h o u n

•  fo r  n e o n a te s  ag e d  8  to  2 8  d a y s  a n d  vveighỉng <  2  kg:
15 m g /k g  g iv e n  in tra v e n o u s ly  e v e ry  2 4  h o u rs;  a  d o s in g  
in te rv a l  o f 4 8  h o u r s  m a y  b e  u s e d  u n t i l  2  w eek s  o f life  in

e x tre m e ly  lo w  b in h -w e ig h t  n e o n a te s  (w e ig h in g  less 
t h a n  1 kg)

•  lo r  n e o n a te s  ag e d  8 to  2 8  d ay s a n d  vveighing  >  2  kg: 
1 5 m g /k g  g iv en  in tra v e n o u s ly  e v e ry  12 h o u rs

•  c h ild re n  1 m o n th  a n d  o ld e r  30  to  5 0 m g /k g  g iv e n  o ra lly  
in  3 d iv id e d  doses  (to  a  m a x im u m  d aily  d o se  o f 0 .7 5  to  
2 .25  g) or 2 2 .5  to  4 0 m g /k g  g iv e n  in tr a v e n o u s ly  in  3 
d iv id eđ  doses  ( to  a  m a x im u m  d a ily  dose  o f 1.5 g)
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A d m in is tra t io n  in  h e p a tic  im p a irm e n t.  S in ce  m e ư o n id -  
azo le  is m a in ly  m eta b o lỉs e d  b y  h e p a tic  o x id a tio n , a c c u m u -  
la t io n  o f m e tro n id a z o Ie  a n d  its  m e ta b o li te s  is llk e ly  in  
p a tie n ts  vyith s e v ere ly  ím p a ỉre d  h e p a tic  h m c t io n . M e tro -  
n id azo le  s h o u ld  th e re fo re  b e  g iv e n  w ith  c a u tio n  a n d  a t  
re d u c e d  doses  to  p a tie n ts  w i th  s e v e re  h e p a tic  im p a i im e n t ,  
a n d  e s p e đ a l ly  h e p a tic  e n c e p h a lo p a th y  w h e n  à d v e n e  
a ííec ts  o f m e ư o n id a z o le  c a n  a d d  to  th e  sy m p to m s o f  th e  
d isease . O n e - th ird  o f  t h e  u su a l  d a ily  dose m a y  b e  g iv e n  
o n c e  d a ily  in  th e s e  p a tie n ts .  F o r  p a tie n ts  w i th  le sse r  
deg rees  o f  h e p a tic  im p a irm e n t. p h a rm a c o k in e tic  s tu d ie s  
h a v e  n o t  p ro d u c e d  c o n s is te n t  r e s u lts  (see u n d e r  P h a rm a -  
cok inetics , p . 940 .2 ) a n d  n o  re c o m m e n d a tio n s  a b o u t  
dosage  re d u c t io n  h a v e  b e e n  m a d e  in  e i th e r  th e  U K  o r  u s  
lic e n sed  p ro d u c t  in ío rm a tio n .

A d m in is tra t io n  in  r e n a l  im p a irm e n t.  T h e  e lim in a tio n  of 
m e tro n id a z o le  is la rg e ly  u n c h a n g e d  in  p a tie n ts  w i th  r e n a l  
ũ n p a irm e n t,  a lth o u g h  m e ta b o li te s  m a y  a c c u m u la te  in  
p a tie n ts  vyith e n d -s ta g e  re n a l  d ise a se  o n  d ialysis (see  
u n d e r  P h a rm a c o k in e tic s , p . 9 4 0 .2 ). D osage re d u c tio n s  á re  
th e re ío re  n o t  u su a lly  r e c o m m e n d e d  ío r  p a tie n ts  w ith  
re n a l  im p a irm e n t  o r  fo r  th o se  u n d e rg o in g  p e r i to n e a l  
dialysis. H ovvever, b o th  m e tro n id a z o le  a n d  its  m e ta b o li te s  
a re  r e m o v e d  b y  h aem o d ia ly s is , d o ses  n e e d  to  b e  g iv e n  
im m e d ia te ly  a f te r  h a em o d ia ly sis.

D ra c u n c u lia s i ỉ.  M e tro n id a z o le  m ay. b e  b e n e h d a l  in  th e  
m a n a g e m e n t  o f d rac u n c u lia s is  (p . 145 .1 ). I t  p ro v id e s  
sy m p to m a tic  r e l ỉe í  a n d  is a lso  th o u g h t  to  w e a k e n  th e  
a n c h o ra g e  o f  th e  vvorms vvith in  su b c u ta n e o u s  t issu e , th u s  
allovving th e m  to  b e  re m o v e d  m o re  qu ick ly .

M e tro n id a z o le  h a s  b e e n  g iv e n  in  a  v a rie ty  o f reg im en s , 
in d u d in g  d o ses  o f 4 0 0  m g  th re e  tim e s  d a ily  fo r  5 d a y s ,1 
4 0 m g /k g  d aily  in  th re e  d iv ỉd e d  d o se s  (to  ạ  m a x im u m  d aily  
dose  o f  2 .4  g) fo r  3 day s,2 a n d  4 0 0  m g  d a ily  fo r  10 to  20  
d ay s.J W H O  re c o m m e n d s  2 5 m g /k g  daily  fo r  10 d ay s;4 a 
dose  o ỉ  2 5 0  m g  th re e  tim e s  daily  ỉo r  10 d a y s  h a s  a lso  b e e n  
re c o m m e n d e d .
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H e p a tic  e n c e p h a lo p a th y .  T h e  t re a tm e n t  o f  h e p a tic  
e n c e p h a lo p a th y  is d iscussed  o n  p . 1811.2 . I t  i n d u d e s  th e  
u se  o f a n  a m ũ n ic ro b ia l  su c h  as m e tro n id a z o le  to  re d u c e  
th e  in te s tin a l  ílo ra .

In A a m m a to ry  b o w e l  d i s e o s e .  O ra l m e tro n id a z o le  is u sed  
in  th e  t re a tm e n t  o f  p e rin e a l  C r o h n ’s đ isease  (see  In A am m - 
a to ry  B o w el D isease, p . 1811.3) a n d  m ay  a lso  b e  u se d  in  
c o lo n ic  C ro h n 's  disease , vvhen it h a s  b e e n  tr ie d  vvith d p r o -  
Q o x a d n . It h a s  also  p ro v e d  e lle c tiv e  for th e  p r e v e n t io n  o{ 
p o stsu rg ica l r e c u rre n c e . D u ra tio n  of th e ra p y  is u su a lly  
lim ited  to  3 m o n th s .

M e ữ o n id a z o le  o in tm e n t  is  b e in g  in v es tig a te d  in  th e  
m a n a g e m e n t  o f  p e ria n a l  C ro h n 's  d ise a se .1

I. Maeda Y, tí al. Randomỉzed dinỉcal trial of metronidaiỡle ointment 
versus placebo ỉn perỉanal Crohn's disease. Br J SurỊ 2010; 97: 1340-7.

M e ta b o lic  d i s o r d e r s .  C h lld re n  w ỉ th  excesses  of m e th y l-  
m a lo n ic l ' í  a n d  p ro p io n ic 3-4 ac id  in  th e ir  b lo o d  o r  u r in e  
h a v e  s h o w n  c lin ica l im p ro v e m e n t  vvhen g iv en  m e tro n id -  
azo le , w h ic h  re đ u c e đ  th e  e x c re t io n  o f  íae c a l p ro p io n a te  
a n d  t ir in a ry  m e th y lm a lo n a te .  M e tro n id a z o le  is c o n s id e red  
to  a c t th ro u g h  its  antim iCTobial effec t o n  g u t  a n a e ro b e s  
th a t  a re  in v o lv e d  in  p ro p io n a te  p ro d u c tio n ; su c h  p ro p io n -  
a te  c a n n o t  b e  h a n d le d  b y  th e se  c h ild re n  w h o  a re  d e ũ d e n t  
in  th e  re le v a n t  e n z y m e .
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M o u th  d iso rd e rs  a n d  in ỉe d io n s .  C ic lo sp o rin -in d u ce d  g in - 
g iv al h y p erp lasia  reso lv e d  in  sev era l p a tie n ts  a f te r  ư e a t-  
m e n t  vyith m e tro n id a z o le .u

M e ư o n id a zo le  is c o n s id e re d  to  b e  e ííe c tiv e  fo r  th e  
ư e a tm e n t  of a c u te  n e c ro tìs in g  u lc e ra tiv e  g in g iv itls  a n d  is a n  
a lte m a tiv e  to  p e n id l l in  in  o th e r  d e n ta l  in íe c tio n s  (see 
M o u th  In íec tio n s , p . 192 .3 ).

1. Wong w, tí ai Resolutìon of cydosporỉn-induced gìngỉval hypertrophy 
wỉth metronỉdaxole. Lanctí 1994; 343:986.

2. Cecchin Et tí ai. Treatment oỉ cydosporine-lnduced gingival hyper- 
trophy. i4mt tnum Med 1997; 126: 409-10.

P e p tic  u k e r  d is e a s e .  T h e  u s e  of m e ư o Q id a z o le  15 w e lì 
e s tab lish e d  in  reg im en s  fo r e ra d ic a tin g  Helicobađer pyỉori 
(see  P ep tic  U lcer D isease, p . 1816 .2 ). H o w e v e r, ứ ie  em e r-  
g e n c e  o f m e ư o n iđ a z o le -re s is ta n t  s ơ a in s  o f  H. pyỉorí h as  
b e e n  associa ted  w ith  a n  in c re a se d  ra te  o f  ư e a tm e n t  fail- 
u re s  w ith  so m e  re g ú n e n s .1-4 T h e  Heiicobađer pylori A n tim i- 
c ro b ia l R esistance  M o n ito r in g  P ro g ra m  (HA RP) in  th e  
U S A 5 re p o r te d  a b o u t a  2 5 %  m e tro n id a z o le  re s is ta n c e  ra te  
in  d in ic a l  H. pyỉorì ỉso ỉa tes  c o ỉỉec ted  f ro m  D e c e m b c r  1998 
th ro u g h  2 0 0 2 . D iỉScu ỉties a rise  in  a ssessin g  m e tto n id a z o le  
res is ta n c e  a n d  in  c o rre la tin g  m-vitro r e s u l ts  w ỉ th  d in ic a l  
re sp o n se .6 I n  p o p u la tio n s  in  w h ic h  th e  i n d d e n c e  o ỉ  resis- 
ta n c e  ỉs h ig h , it  m ay  b e c o m e  n ecessa ry  to  u s e  a ỉte m a tỉv e  
reg im en s ,7 b u t  in  o th e r  a reas , su c h  as  t h e  U K  reg im en s  
in c lu d in g  m e tro n id a z o le  c o n tin u e  to  b e  a m o n g  th e  S tan 
d a rd  a lte m a tiv e s  ( a ỉ th o u g h  th e  BNF r e c o m m e n d s  th a t  
t h e y  sh o u ld  n o t  b e  u se d  for in itia l ư e a tm e n t  ỉn  p a tỉe n ts  
w h o  h a v e  b e e n  g iven  m e ư o n id a z o le  fo r  o th e r  in íe c tio n s).
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1997;42:2111-15.

2. Lerang F, tí ai Hìghly eữective twicc-daily ưiple therapies íor 
Helỉcobacter pyỉorỉ ỉnfection and peptic ulcer dỉsease: does ỉn vỉtro 
meaonỉdazoỉe resisrance ha ve any dinỉcaỉ reỉevance? Am J Gasữoatteroỉ 
1997; 92: 248-53.

3. Misiewicz JJ, tí ai. One iveek triple therapy tór Helicobacter pylorú a 
muỉtỉcentre comparative stuđy. Gưt 1997; 41:735-9.

4. van Zanten sv, tí ai Addỉng once-daily omepraxole 20 mg to 
metronidazole/amoxỉtíllin ơeatment ỉor Helicobaữer pylorỉ gasưitìr a 
randomỉzed. doubỉe-biỉnd-triaỉ showing the importance of metronid- 
azole resistance. Am J Gasưoenteroi 1998, 93: 5-10.

5. Duck VVM. tí aL Antímicrobiãl reàstance Inddence and risk ỉactors 
among Helìcobacter pyỉori-iníected penons, United States. Emerỵ Infiđ 
Dừ 2004; 10:1088-94.

6. Goddard AF, Logan RPH. AntímỈCTobial resistance and Hélỉcobacter 
pyloii J Aníimkrob ơtemoứter 1996; 37:639-43.

7. Feonerty MB. Shouỉd wc abandon mctĩoaidazoìe coDtãining Hdico- 
baaer pylori treatment regúnem? The dỉnical relevance of metronid- 
aiole resistance. Am J Gasữoerứerol 1998; 93: 2-3.

s ld n  d is o r d e r s .  M e tro n ỉd a z o ỉe  m a y  b e  e£fective in  th e  
m a n a g e m e n t  of m a lo d o ro u s  a n a e ro b ic  sk in  in ỉe c tio n s  
a sso c ia ted  w ith  u lc e ra tio n  (p. 2 0 7 .1 ), in c lu d in g  pressure 
sores a n d  Ịungating tumours. B o th  t h e  o ra l  a n d  top ica l 
ro u te s  h a v e  b e e n  e m p lo y e d  b u t  th e  e v id e n c e  in  ía v o u r  of 
its  u se  is la rg e ly  a n e c d o ta ỉ  as  few  ia n d o m is e d  c o n ư o lle d  
s tu d ie s  h a  v e  y e t b e e n  p e r io rm e d .1-2

M e tro n id azo (e  h a s  a lso  b e e n  u se d 5 in  t h e  t r e a tm e n t  of 
rosacea (p. 1688 .3 ). O ral m eữ o n id a z o Ie  2 0 0  m g  tvvice daily  
w a s  m o re  e ffecúve th a n  p laceb o 4 a n d  as  e ổ e c tiv e  as  o ral 
o x y te t r a c y đ in e .5 S im ila r ly , to p ic a l p r e p a r a t io n s  (fo r 
ex a m p le , 0 .7 5 %  CTeam, gel, o r  lo tio n  o r  1%  c re a m ) h a v e  
b e e n  ĩo u n d  to  b e  b e tte r  t h a n  p laceb o  a n d  as  e ííe c tiv e  as  oral 
o x y te trac y c lin e .6-7

O ral m eư o n id a z o Ie  h a s  b e e n  trie d  in  t h e  m a n a g e m e n t  of 
lichen pìanus.*

1. Clark J. Metronỉdazole gel in managing maỉodorous íungating vvounds. 
ir  J Nurs 200211 (suppí): S54-S60.

2. Paul JC. Pieper BA. Topicaỉ metronỉdazoỉe íor the ưeatment oí vvound 
odor a revievv of the lỉterature. Ostomy Wound Manage 2008; 54: 18-27.

3. Conde JF. a ai Managing rosacea: a review of the use oí metronidazole 
alone and in eombinatỉon with oral antỉbiotícs. J Drugs Dermatoi 2007; 6: 
495-8.

4. Pye RJf Burion JL. Treatment of rosacea by metronidazole. Lancet 1976; 
i: 1211-12.

5. Saihan EM . Burton  J L  A duuble-b lỉnd  tr ỉa l o f m e tro n id az o le  versus 
oxycerracyd ine  th e ra p y  for rosacea . 8 r J  ĐermatoỊ 1980; 102: 443 -5 .

6. McCIellan KJ. Noble s. Topical metronidazole: a review ỡt ỉt$ use ỉn 
rosacea. Am J ơirt Dcrmatoỉ 2000: I: 191-9.

7. Dahỉ MV, tí aì. Once-daiỉy topícal metronỉdazoỉe cream íormulatỉoas in 
the ưeatmenc of the papules and pustules of rosacea. J Am Acad Dermatol 
2001; 45: 723-30.

8. Rasỉ A, tí aì. Eỉĩicacy of oral metronìdazole in treatment of cuuneous 
and mucosal lichen pỉanus. J Drugs Dermatol 2010; 9: 1186-90.

S u rg ic a l in íe d io n .  M e tro n id a z o le  a n d  r e la te d  n itro im id a -  
z o les  a re  u se d  in  su rg ica l in fe c tio n  p ro p h y la x is  (p . 209 .1 ) 
to  red u c e  th e  ra te  o f w o u n d  in íe c tio n .

HAEMORRHOIDECTOMY. P ro p h y la c tic  m e ơ o n id a z o Ie  re d u c e d  
p a in  a fte r  h a e m o r rh o id e a o m y  in  a  sm a ll s tu d y .1

1. Carapcti EA. ti í/. Doụble-bUnd randomised controlled ữial of eSea of 
mcưonỉdazoíc an paỉn ahcr day-case haemorrhoidectomy. Ltncct 1998; 
351: 169-72.

Adverse Effeđs
T h e  a d v e rse  e ữ ec ts  o f m e ư o n id a z o le  a r e  g e n e ra lly  dose- 
re la te d . T h e  m o st c o m m o n  a re  g a s ơ o in te s tin a l  d istu rb an ces , 
e sp ec ia lly  n a u s e a  a n d  a n  u n p le a s a n t  m e ta ll ic  ta s te . 
A b d o m in a l p a in , a n o re x ia , v o m itin g , a n d  d ia r rh o e a  o r  
c o n s tip a tio n  m ay  a lso  o c cu r. A  íu rre d  to n g u e ,  glossiris, a n d

The Symbol t  denotes a preparation no longer actively marketed
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s to m a titìs  m a y  b e  a s s o d a te d  w ith  a n  o v e rg ro w th  o ỉ  Candida. 
T h e re  h a v e  b ẽ e n  ra re  r e p o r ts  o f a n tib io tic - a s s o ã a te d  colitis 
a s s o d a te d  w i th  m e ư o n id a z o le ,  a l th o u g h  i t  is a lso  u se d  in  
ứ ie  t r e a tm e n t  o f  th is  c o n d it ìo n .

W e a k n e ss , d izz in ess , a ta x ìa .  h e a d a c h e , d rovvsiness. 
in so iú n ỉa , h a ỉ lu á n a t io n s ,  a n d  c h a n g e s  in  m o o d  OI m e n ta ỉ  
State s u c h  a s  d e p re s s io n  o r  c o n íu s io n  b a v e  a lso  b e e n  
r e p o n e d . P e t ip h e ra l  n e u ro p a th y ,  u s u a lly  p re s e n t in g  as  
n u m b n e s s  o r  t ìn g lin g  in  t h e  e x tre m itie s , a n d  e p ile p tì ío rm  
se izu res  h a v e  b e e n  a s s o d a te d  vvith  h ig h  d o se s  o f  m e tro n id -  
azoIe o r  p ro lo n g e d  ư e a tm e n t .

T h e re  h a v e  b e e n  ra r e  case  r e p o r ts  o f a g ra n u lo c y to s is , 
le u c o p e n ia . p a n c y to p e n ia ,  a n d  th ro m b o c y to p e n ia ,  o f te n  
re v e rs ib le  o n  s to p p in g  o ỉ  t h e  d m g ; hovvever, ỉa ta li tíe s  h a v e  
o c c u rre d . R a sh e s , u r tìc a r ia , a n d  p r u r i tu s  o c c u r  o c casio n a lly  
a n d  e ry th e m a  m u lõ ío n n e ,  a n g io e d e m a , a n d  a n a p h y la x ìs  
h a v e  b e e n  r e p o r te d  ra re ly . O th e r  a d v e rse  e ffec ts  i n d u d e  
u r e th r a l  d isc o m ío r t  a n d  d a rk e n in g  o f  t h e  u r in e .  R a ised  l iv e r  
e n z y m e  v a lu e s ,  c h o le s ta tic  h e p a ti tì s ,  ia u n d ic e ,  a n d  p a n -  
c re a tit iỉ  h a v e  o ccas io n a lly  b e e n  re p o r te d .  T h ro m b o p h le b it is  
m a y  fo llo w  in tr a v e n o u s  u se  o f m e tro n id a z o le .  O th e r  v e ry  
ra re ly  r e p o r te d  a d v e rse  e ữ e c ts  i n d u d e  m y alg ia , a rth ra lg ia , 
a n d  t r a n s ie n t  v isu a l d iso rd e rs  su c h  as d ip lop ia  a n d  m y o p ia .

S tu d ie s  h a v e  shovvn m e tro n id a z o le  to  b e  m u ta g e n ic  in  
b a c te r ia  a n d  c a rd n o g e n ic  in  so m e  animaìs.

C a r d n o g e n ic i ty  a n d  m u ta g e n iá ty .  M e ư o n id a z o le  is m u ta -  
g en ỉc  in  b a a e r i a l  assays, a n d  its  h y d ro x y  m e ta b o li te  e v e n  
m o re  so , b u t  s tu d ie s  o f  m a m m a lia n  cells in vitro a n d  in vivo 
h a v e  n o t  c o n s is te n tly  shovvn a m u ta g e n ic  e f f e a .  S im iỉarly , 
th e re  is  n o  u n i ỉo r m ity  in  th e  l im ite d  d a ta  c o n c e m in g  g e n - 
o to x id ty  i n  h u m a n s ,1 a n d  a ỉ th o u g h  m e ư o n id a z o le  h a s  
b e e n  d a s s ih e d  as  a  c a rd n o g e n  in  anànals. t h e  e v id e n c e  o f 
h u m a n  c a r d n o g e n ỉd ty  is a m b ig u o u s .  T h e re  w a s  n o  a p p re -  
d a b ỉe  in c re a se  i n  th e  in d d e n c e  o f  c a n c e r  in  a  reư o sp e c tiv e  
s tu d y  o f  7 71  p a tie n ts  g iv e n  m e tro n ỉd a z o Ie  fo r  v a g ú ia l tri-  
c h o m o n ia s is ,2 n o r  i n  a n o th e r  s im ila r  s tu d y  o f  2 4 6 0  
p a tie n ts .3 T h e  firs t s tu d y 2 d id  s h o w  a n  ex cess  o f  cases o( 
lu n g  c a n c e r ,  a l th o u g h  a ll 4  w e re  in  vvom en  vvho vvere 
sm o k e rs . S u b s e q u e n t  fo !lo w -u p 4 to  1984, c o v e rin g  a p e ri-  
o d  o l 15 to  2 5  y e a rs , stĩll sh o w e d  a n  excess o f lu n g  c a n c e r  
cases e v e n  a ỉ t e r  a llovving ío r  sm o k in g  s ta tu s .  H o w e v e r, 
th is  fo llo w -u p  a lso  c o n tìn u e d  t o  sh o w  n o  s ign iC can t 
in c re a se  o v e ra ll  in  c a n c e r - re la te d  m o rb id ity  o r  m o rta li ty . 
F o llo w -u p 5 o f  t h e  p a tie n ts  b o m  t h e  se co n d  s tu d y  fo r  11 to  
15 y e a rs  to  1 9 8 4  a lso  shovved n o  in c re a se  in  t h e  ov e ra ll 
i n d d e n c e  o f  c a n c e is  n o r  d id  it  c o n h rm  a n y  in c re a se  in  
lu n g  c a n c e r .

R isks to  t h e  íe tu s  a re  d isc u sse d  u n d e r  P re g n a n c y  in  
P re c a u tỉo n s , p .  9 3 9 .2 .

1. Bendesky K tta L ỉs  metronidazole cardnogenic? Mutat Ra 2002; 511: 
133-44.

2. Beard CM. a  al. Ladt oí evidence íor canccr due 10 use ot meưonidazole. 
N Entt} Mtd 1979; y>l: S19-22.

3. Priedman GD. Cancer aítcr metronidazole. NEttfU Meẩ 1950:302:519.
4. Beard CM, ct a i Cancer aílcr erposure tp metronidaiole. Mayo Cliit Proc 

1988; 43: 147-53.
5. Frtedman GD, Selby JV. Metronidazole and cancer. JAMA 1989; 241: 

866.

E ffe d s  o n  th e  b lo o d .  A d v e rse  h a e m a to lo g ic a l  e ffec ts  asso- 
d a t e d  w i th  m e tF o n id a zo le  t h e r a p y  i n d u d e  a  r e p o r t  o f 
b o n e  m a r r o w  a p la s ia , w i th  le u c o p e n ia  a n d  m a rk e d ly  
re d u c e d  e ry th ro p o ie s is  a n d  g ia n u lo p o ie s is ,1 a p la s tic  a n a e -  
m ia ,2 a n d  th e  h a e m o ly tìc -u ra e m ic  s y n d ro m e .3

1. Whỉte CM, tí  al. Bone marrow aplasỉa assoáated wỉth mevonỉdazole. 
BMJ 1980; 280; 647.

2. Raman R, tí a ỉ. Metronỉdazoỉe ỉnduced apỉastỉc anaeraia. ơiniãan 1982; 
46:464-8.

3. PowcH HR. tí  aL Haemolytiouraemic syndrorae aíter treatraent with 
meat>oỉdazole. Med J Aust 1988; 149: 222-3.

E f fe c ts o n  th e  e a r s .  A  revievv o f r e p o r ts  o f  o to to x id ty  n o ti-  
fie d  to  t h e  A u s tra l ia n  A d v erse  D ru g  R e a c tio n s  A d v iso ry  
C o m m itte e  rev ea led . c a se s  o f  d e a ín e s s  a s s o d a te d  vvith th e  
u s e  o f  m e tro n id a x o le .1 T w o  cases  o ỉ  b ila te ra l  m o d e ra te  to  
s e v e re  s e n s o r in e u r a l  d e a ĩn e s s  a h e r  ta k in g  o ra l  m e ư o n id -  
a zo le  h a v e  b e e n  re p o r te d ;  i n  b o th  p a tie n ts  h e a r in g  reco v - 
e re d  g ra d u a l ly  a í te r  t h e  d ru g  w a s  s tô p p e d .2

1. Anonymous. Drug-induced ototmridty. WH0 DniỊ ln/1991; 5:12.
2. Iqbal SM. tí al. Metxonỉdarole otoioxicily-rrpon oỉ cwo cases. J Larỵngoí 

Ôtoỉ 1999:113: 355-7.

Effects o n  t h e  e y e s .  M y o p ia  t h a t  d e v e ỉo p e d  in  a  p a tìe n t  
a í t e r  11 d a y s  o ỉ  o ra l  m e ữ o n id a z o le  ỉo r  t r ic h o m o n ia s is  h a d  
re so lv e d  4  d a y s  a f te r  Tvithdravval o f  t r e a tm e n t,  b u t  
r e c u r r e d  w h e n  sh e  re s u m e d  ư e a t m e n t '

O p tic  n e u ro p a th ie s  h a v e  a lso  o c c u rre d .2-3 I n  o n e  re p o r t , 
r e t r o b u lb a r  o r  o p tic  n e u r i t is  w a s  s e e n  in  7  p a tie n ts  g iv en  
o ra l  m e tr o n id a z o le .2 D osag e  v a rie d  h o m  0 .7 5  to  1 g  d aily  
a n d  d u i a t i o n  o f  t r e a tm e n t  h o m  7  d a y s  t o  a  y e a i. 
A b n o rm a litie s  i n d u d e d  d e ỉe c ts  in  c o lo u r  V ision, d e c re a se d  
Vision, a n d  sc o to m a s. V is ion  im p ró v e d  o n  w ith d ra w a l of 
m e tro n id a z o le ,  a l th o u g h  th e r e  vvas a  re s id u a l d e h d t  in  2  
p a tie n ts .

1. Grinbaum A  tí aỉ. Transicm myopia íoflowing metronidazole treatmem 
for Tricbomonas vaginalis. JAMA 1992; 267: 511-12.

All cross-reíerences reíer to entries in Volume A

2. Pumam D, tí đ i Metronidazole and optíc neurids. Am J Ophihalmol 1991; 
112:737.

3. McGrath NM. tí  «/. Reversỉble optíc neuropathy due to metronỉdazoỉe. 
ơin Expaònent Ophíhalmol 2007; 35: 585-6.

E Ffeds o n  th e  g a s t r o in ie s t ỉn a l  t r a c t .  ANmonc-ASSOCiATED CÚUỈÌS. E x p o s u re  t o  a n tib a c te r ìa ls ,  p a r t ic u ỉa iỉy  b ro ad -sp e c -  
t n u n  a n tib a c te r ia ls ,  is  th e  m o s t  s ig n ih c a n t risk  ía c to r  ỉo r  
d e v e lo p m e n t  o f  a n tib io tic -a s s o d a te d  co litis  (AA C). 
A n tíb ac te ria ls  u s u a lly  u s e d  to  t r e a t  t h e  d isease  s u c h  as 
v a n c o m y d n  a n d  m e tr o n id a z o le  h a v e  a lso  b e e n  shovvn to  
c a u se  AA C. A A C  h a s  b e e n  re p o r te d  a h e r  a  4 -d a y  p ro p h y -  
lac tic  c o u rse  o f m e ơ o n id a z o Ie ,  g iv e n  re c ta lly ' a n d  a h e r  a
7 -d a y  c o u rse  o í  o ra l  m e ư o n id a z o le 2; th e  c o n d it io n  
re so lv e d  in  b o th  c a ses  a í te r  t r e a tm e n t  vvõth o ra l  v a n c o -  
m y d n  fo r 5 to  7  d a y s . A 2 5 -y e a r-o Id  vvom an  d e v e lo p e d  
AAC a í te r  a  c o u rs e  o f  v a n c o m y d n  a n d  m e ư o n id a z o le , 
b o th  o ra lly , ỉo r  p e lv ic  in lla m m a to ry  d ise a se . T h e  c o n d it io n  
re so lv e d  a í te r  t r e a tm e n t  w i th  v a n c o m y õ n  g iv en  a lo n e .3 
F o r t u r th e r  r e p o r ts  o n  A A C c a u se d  b y  v a n c o m y ó n  see  
u n d e r  V a n c o m y d n , p . 3 8 5 .3 .

1. Thomson G. tí al. Pseudomembranous coỉitis aítcr treatment with 
metron(dazole. BMJ 1981; 282: 864-5.

2. Daly JJ, Chovvdary KVS. Pseudomcmbranous colitỉs secondary to 
meironidazoìe. Dig Dis Sà 1983; 28: 573-4.

3. Bingiey PJ, Harding GM. Clostridium diííìcilc colltís íollovving ưeaimem 
with meưonidazolr and vancomydn. Postgrúd Mtd J 1987; 63: 993-4.

Effects o n  th e  liv e r. S e v e re ly  e le v a te d  l iv e r  e n z y m e  v a lu e s , 
c o n s is te n t  w i th  a  d ru g - in d u c e d  h e p a ti tis , o c c u rre d  in  a  
p a tie n t  g iv en  m e tro n id a z o le  h y d ro c h lo r id e  5 00  m g  e v e ry  6 
h o u rs  in tr a v e n o u s ly  fo r  4  d a y s . H e w a s  a lso  rec e iv in g  c e ía - 
p ir ín  s o d iu m  a n d  to b ra m y c in  s u lta te . ' A  case  of rev ers ib le  
h e p a to to x id ty  c a u s e d  b y  a n  o v e rd o se  o í  m e tro n id a x o le  
1 2 .5 g  h a s  a lso  b e e n  re p o r te d .2 F a ta l a c u te  ỉu lm ỉn a n t  l iv e r  
ỉa i lu re  p ro b a b ly  d u e  to  m e tro n id a z o le  o c c u rre d  in  a  y o u n g  
vvom an  vvho h a d  a lso  d e v e lo p e d  ja u n d ic e  tw o  y e a n  e a rl ie r  
a f te r  ta k in g  m e tro n id a z o le .3

1. Appleby DH. Vogtland HD. Suspeaed metronidazole toxidty. Clin Pharm 
1983; 2: 373-4.

2. Lam s. Bank s. Hepatotoxicỉty caused by metronidazole ovcrdosc. Aỉtĩt 
ỉrưmt Med 1995; 122: 803.

. 3. Bjỗmsson E, tí al. Meưonidazol as a probabỉe causc of severe liver 
ỉnjury. HepũtogastromteTQÌogy 2002; 49: 252-4.

Effects o n  th e  h in g s .  R e p o r t  o f  a  p a tie n t  w h o  h a d  h a e m o p -  
tysis a í t e r  o n ú d a z o le  ữ e a tm e n t  ỉo r  lam b lia s is ;1 h e  h a d  also  
h a d  d y s p n o e a  a n d  h a e m o p ty s is  a h e r  s im ila r  t r e a tm e n t  
vvìth m e ư o n id a z o le  10 m o n th s  p re v io u s ly . B ro n c h o sco p y  
B nd ings w e re  c o n s is te n t  w i th  d iữ u s e  a lv e o la r  h a e m o r r-  
h ag e .

1. Uyar M, tí đl. Diffuse aỉveolar haemorrhage due 10 5*nỉtroimidazole 
ưeatmem. Rtípiroỉogy 2009; 14: 612-13.

Effects o n  th e  n e r v o u s  S y s tem . ASEPT1C MENINGÍTIS. A  4 2 -  
y e a r-o ld  m a n  h a d  3 e p iso d e s  o f  a sep tic  m e n in g i tứ  d u r in g  
t r e a tm e n t  w i th  o ra l  m e tro n id a z o le  as  p a n  o f a n  e ra d ic a -  
tio n  re g im e n  fo r  Hĩlicobacter pylori in íe c tío n .1 O n  e a c h  
occasio n  h is  sy m p to m s  re so lv e d  s p o n ta n e o u s ly  yvhen  e ra -  
d ica tío n  ư e a tm e n t  w a s  s to p p e d  a n d  r e c u i re d  w h e n  ơ e a t-  
m e n t  w a s  r e s ta t te d .  T h e  a se p tic  m e n in g itis  w a s  a tt r ib u te d  
to  th e  m e tro n id a z o le  a n d  th e  p a tie n t  l a te r  to le ra te d  a n  
e ra d ic a tio n  t r e a tm e n t  re g im e n  c o n ta in in g  a  p ro to n  p u m p  
in h ib ito r  a n d  a  m a c ro lid e .

1. Khan s. tí đi. Mctronidazole-induccd aseptỉc menỉngỉtis during 
Reỉicobaaer pylori eradỉcadon therapy. Arm ĩnlcm Međ 2007; 146: 
395-6.

CEREBELLAR TOXĨOTY. A ta x ia  a n d  d y s a n h r ía  h a v e  b e e n  
re p o r te d  ỉn  2 p a tìe n ts  g iv e n  o ra l  m e tro n ỉd a z o ỉe  p ỉu s  ỉn ư a -  
v e n o u s  c e ĩe p im e  OI o ra l ỉe v o Q o x a ô n .1 S y m p to m s  o c c u rre d  
a b o u t o n e  m o n th  a í tc r  s ta r tin g  ư c a tm e n t  a n d  reso lv e d  2 
to  5 w e e k s  a f te r  s to p p in g  m e t to n id a z o le .  A  ỉa te r  r c p o r t2 o f 
a  p a t íe n t  w h o  d c v e lo p e d  c e re b e lla r  to x id ty  w ỉth  o b jcc tiv e  
a b n o rm a lỉt íe s  o n  M R I s c a n n in g  d u r ín g  m e ư o n id a z o ìe  
th e ra p y  a lso  ỉd e n t íS e d  10 c a ses  ừ i t h e  ỉ ỉ te ra tu re  ( in d u d ỉn g  
th o se  r e ĩe r r e d  to  a b o v e ).  T h e  a g e  r a n g e  o f  th e  p a tỉe n ts  w a s  
17 to  7 4  y e a rs  a n d  xnost p r e s e n te d  w ith  sy m p to m s o f  a ta x -  
ía a n d  d y s a rth ría .  C e re b e lla r  t o x id ty  in  th e s e  rep o r ts  
a p p e a re d  to  b e  r e ìa te d  to  h ig h  c u m u la tìv e  doses o f m e ư o -  
n id az o le  (b e tw e e n  2 5  a n d  1 0 8 0 g ) .  P u r th e r  c ases  h a v e  
b e e n  r e p o r te d .5' 5

1. Woodmữ BK. tí aỉ. Revcrsíblc meưonidazole-induced lesỉons oỉ the 
cerebellar denute nudd. N Engĩ J Med 2002; 346: 68-9.

2. Pateỉ K  tí ai. Cerebelkr auuda followíng prolonged use of metronid- 
azoỉe case reporl and Uterature revỉew. Irtí J htfetí Dừ 2008; 12: el 11- 
e llI4 .

3. Graves TD. tí ai. Reveníble meưonjdazo]e>induced cerebdỉar toxidty ỉn 
a multíple transplant ređpient. J Nevrol Sà 2009; 285:238-40.

4. Saraa JR, tí ai. Cases: reverábỉe cerebellar sysdrome caused by 
metrooỉdazole. Q4AJ 2009; 181: 611-3.

5. Chatzkd JA, Vossough A. Meưonidazole-induceđ cerebeỉlar toxỉdty. 
Ptdứtr Xadiớỉ 2010; 40: 1453.

CONVULStONS. R e p o r ts 1'6 o f  c o n v u ls io n s  a s so d a te d  w ith  
m e ư o n ỉd a z o le  t h e r a p y  (u su a l ly  ỉn  h ỉg h  doses  o r  in  
p a tỉe n ts  w ì th  r e n a l  im p a irm e n t) .

1. Haũoran TJ. Convulsions assodated vvith high cumuỉatíve doses of 
meưonidaxoỉe. Drug InteU Qin pharm 1982; 16: 409.

2. Wienbren M, tí al. Convuỉsioos and encephalopathy ỉn a patíent with 
ỉeukemỉa after ưeaunent vvíth meữonidazole. J ơin Paứtoỉ 1985; 38: 
1076.

3. Ferroix ĨP.etaL Polynévrỉte, crisesconvulsỉves et syndrome cérébelleux 
complicatìons d'un mdtementparle métionidaxoỉe. PrtữtMtd 1985; 14 
2108.

4. Mouỉỉn B, tí  aL Rỉsque neuxotoxỉque du métronỉdaxole (MN) au cour 
de ỈTnsuỉ&sance rénale sévère. A m  Med ìnttrru (Pũrìs) 1988; 139:369.

5. Sopena B, tí  ai. Convuỉsỉones induddas por la asodadỏn df 
meữonỉdazoỉ y doroquỉna. Med ơirt (Barộ 1990; 95: 675.

6. Beloosesky Y, tí  ai. ConvulÀons induced by mctronIdazole treatment fo; 
Oữstríđỉum diỉũdỉe-assodated dỉsease ỉn dưonỉc renal ỉaỉỉure. Am JMn 
Sd 2000; 319: 338-9.

EFFECIS ON MENKL FUNCnON. A l th o u g h  m e ư o n id a z o le  is 
so m e tim e s  u s e d  to  r e d u c e  c o lo n ic  Đ ora in  th e  t r e a tm e n t  ol 
h e p a tic  e n c e p h a lo p a th y , im p a ire d  m e ta b o lism  o ỉ  m eư o - 
n id a z o le  in  s u c h  p a tie n ts  r a n  r e s u l t  in  e le v a te d  p lasm a 
c o n c e n tra t io n s  a n d  c o n s e q u e n t  to x id ty .  Psychosis a n d  
m a n ic  b e h a v io u r  w e r e  r e p o r te d  i n  a  p a t ie n t  d u r in g  t te a t-  
m e n t  for h e p a tic  e n c e p h a lo p a th y  w i th  m e tro n id a z o le  a n d  
la c tu ỉo se , a l th o u g h  p la s m a -m e ư o n id a z o le  c o n c e n tra tio n s  
w e re  n o t  to u n d  to  b e  ra is e d  ( 2 4 m ic ro g ra m s /m L ) .1 Sym p- 
to m s  re so lv e d  w h e n  m e tro n id a z o le  vvas s to p p c d . A cu te  
p sy ch o sis  h a s  a lso  b e e n  re p o r te d  in  a  p a tie n t  a h e r  a  5-day  
c o u rs e  o f in ư a v e n o u s  m e tro n id a z o le  1 g  d a ily  fo r  a  gy n ae- 
co logica l d iso rd e r2 a n d  in  a n  18 - y e a r-o ld  vvom an a ỉte r  2 
d a y s  o f [ora l] t r e a tm e n t  fo r  p e lv ic  in A a m m a to ry  disease 
w i th  m e tro n id a z o le  4 0 0  m g  t h r e e  tim e s  d a ily  a n d  o A o x a d n  
4 0 0  m g  tvvice d a ily .3 In  a n o th e r  p a t ie n t  w h o  d ev e lo p ed  
p ro b ab le  m e ư o n id a z o le -a s s o d a te d  e n c e p h a lo p a th y  a fte r 
ta k in g  o ra l  m e ư o n id a z o le ,  t h e  sy m p to m s  g rad u a lly  
re so lv e d  o v e r  a  p e rio d  o f 2 to  4  m o n th s .4 H a ỉ lu d n a t io n s 3 
a n d  c o n íu s io n 5-4 h a v e  also  b e e n  r e p o r te d  in  o th e r  p a tie n ts  
w i th o u t  h e p a tic  e n c e p h a lo p a th y ;  in  u n d e m o u r is h e d  
p a tie n ts  i t  h a s  b e e n  su g g e ste d  th a t  m e ư o n iđ a z o le -in d u c e d  
e n c e p h a lo p a th y  m ig h t  in v o lv e  a  c o m m o n  p a th v v ay  w ith  
W e m ic k e 's  e n c e p h a lo p a th y ,7 h o m  w h ic h  it m u s t  b e  dis- 
tin g u ish e d . ỉ r re v e rs ib le  m e ư o n id a z o le -a s s o d a te d  
e n c e p h a lo p a th y  lea d in g  to  d e a th  h a s  b e e n  re p o r te d  in  a  
p a tie n t  g iv en  1.5 g a s  a  s in g le  in ư a v e n o u s  d o se  d a ily  o v e r  
10 vveeks as  p a r t  o í  a  r e g im e n  t o  t r e a t  o s teom yelitís .*  I t  
h a s  b e e n  su g g e ste d ’  th a t  p a tie n ts  ta k in g  m e ư o n id a z o le  for 
p ro lo n g e d  d u ra t io n s  m a y  b e  a t  in c re a se d  rísk  o f 
e n c e p h a lo p a th y .

1. Uhỉ MD, Rieỉy CA. Meưonidâzoỉe in treating ponosystemỉc encephalo- 
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6. Kim DW, tí al. Meưonỉdazoỉe-ỉnduced encepbaỉopathy. J Neuroỉ Sà 
2004;224:107-11.
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8. Groothoữ MV, tí ai. lirevenỉble encephalopathy aiter treatment mth 
high-dose ỉntravenous metronidazoỉe. ơừi Tha 20Ỉ0; 32: 60-4.

9. Bottenbeig MM. tí aì. Meưonidaiole-ìnduced encephalopathy: a case 
report and revỉevv oí the lỉterature. J ơin Pharmaaỉ 2011; 51:112-6.

PERIPHERAl NEUROPAIHY. P e r ip h e ra l  n e u ro p a th y  h a s  b e e n  
re p o r te d  in  p a tie n ts  g iv e n  m e tro n id a z o le ,  u s u a lly  fo r lo n g  
p e rio d s .1'7 S to p p in g  m e tro n id a z o le  o r  lo w e rin g  th e  d o se  
u s u a lly  re s u lts  in  c o m p le te  r e s o lu tio n  o r  im p ro v e m e n t  of 
th e  n e u ro p a th y  b u t  in  so m e  p a t ie n ts  i t  m a y  p e rs is t desp ite  
th e s e  m e a su re s . F o r  re p o r ts  o í  r e ư o b u lb a r  o r  o p tic  n e u ritis  
a s s o d a te d  w i th  m e tro n id a z o le ,  se e  EH ects o n  th e  Eyes, 
a b o v e .

ỉ . Duííy LF, tí aỉ. Peripheral neuropathy ỉn Crobn's disease patients treated 
wlth meưonidazole. Gastroenteroỉogy 1985; 88: 681-4.

2. Boyce EG, tí aỉ. Persistem metronỉdazole-induced peripheral neuro- 
pathy. DICP Ann Pkarmaeother 1990; 24:19-21.3. Leamed-Coughlln s. Perỉpheral neuropathy induced by metronỉdazoỉe. 
Ann Pharmaâứher 1994; 28: 536.

4. Dreger LM. tí  aì. Imerminem-dose meưonidaxole-induced perỉpheral 
neuropathy. Ann Pharmaeotha 1998; 32:267-8.

5. Zỉvkovỉc SA tí at. Sensory neuropathy assocỉated wỉth meuronỉdazoỉe: 
repon of ỉour cases and review oỉ tbe literature. J Qin Neurvmusc Dừ 
2001; 3: 8-12.

6. Sarma GRK. Kamath V. Acute paừiíul perỉpheral neiưopathy due to 
metronidazoỉe. Nturoỉ Indiề 2005; 53: 372-3.

7. Toumỉ s. tí ai. Lésions cérébelỉeuses révenibles et neuropathie 
péríphéríque ỉnduites par le méoonldazoỉe. Med Mai lĩtỹxt2009; 39:906-
8.

E ffects o n  th e  p a n c r e a s .  A  sm a ỉl n u m b e r  o f  r a se s  o f a c u te  
p a n c re a tiá s  a s s o d a te d  w ith  m e ư o n id a z o le ,  in  so m e  cases 
r e c u r r e n t  o n  re c h a lle n g e , h a v e  b e e n  re p o r te d .1'* T h e  d e la y  
b e tw e e n  m e tro n id a z o le  e x p o s u re  a n d  th e  o n s e t  o f  p a n -  
c re a tit is  r a n g e d  h o m  12 h o u r s  to  3 8  d a y s . A ll r a s e s  o f p a n -  
c re a t i t i ỉ  w e re  m o d e ra te  a n d  re so lv e d  a f te r  s to p p in g  th e  
m e t to n id a z o le .  H o  cases  vvere í o u n d  in  a  re t to sp e c tiv e  
s tu d y  o f a b o u t  6 5 0 0  p a tie n ts  g iv e n  m e ư o n id a z o le .’  H ow - 
e v e r , a n o th e r  re tro sp c c tiv e  a n a ly s is 10 o f  3 0 8 3  p a tie n ts  
ỉ o u n d  th a t  m e tro n id a z o le  m a y  in c re a se  t h e  r is k  o f a c u te  
p a n c re a tì t is , b u t  m a in ly  w h e n  i t  i ỉ  u s e d  w i th  o th e r  d ru g s 
fo r  t h e  e ra d ira t io n  o f  Hĩlicobacter pylori.

1. Ptomidc BH. a  aI. Mem>nidazo!e-mduccd pincrulltis. Am  Ịnum Mei 
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3. Sun ME. a  al. Mctronid»ole-assotíaied pancicatids. Am rharmaathcr 
2000:34: 1152-5.
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4. TsesmeU NE, tí al. Acutc pancreatítís as a possỉble consequence. of 
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Hepatol 2007; 19: 805-6.

5. Feola DJ. Thomton AC. Metronidazoỉe-induced pancrcatiús in a patient 
with recurrent vagỉnal trichomoniash. Pharmacotherapỵ 2002; 22:1508-
10.

6. Nlgwekar su , Casey KJ. MecronidazoIe-ỉnđuced pancreatỉtís. A case 
report and rcview of Uterature. JOP 2004; 5ỉ 516-9.

7. Loulergue ?. Mir 0. Metronidazoỉe-ỉnduced panaeatỉtís during HIV 
hữectĩon. AỈDS 2008; 22: 545-6.

8. OHaỉỉoran E, tí ai. Metronidazole*induced pancreaổtỉs. HPB Surg 2010; 
2010: 523468.

9. Prỉedman G, Sclby JV. How oỉten does mettonỉdazoỉe ỉnduce 
pancreatítís? Gastroaưcrology 1990; 98: 1702-3.

10. Nergaard M. tí ai, Metronidazoỉe and risk oỉ acute pancreađtis: a 
population-based case-controỉ study. Aiừnotí Pharmaal Thtr 2005; 21: 
415-20.

Gynaecomastrâ. G y n a e c o m a s tía  o c c u rre d  in  a  3 6 -y ea r-o ld  
m a n  w i th  u lc e ra tiv e  c o litìs  a í t e r  ta k in g  m etro n id a z o ỉe  fo r 
a b o u t a  m o n th .1

1. Fagan TC. tí  aỉ. Metronidazoỉe-ỉnduced gynecomastỉa. JAMA 1985; 254:
3217 .

Hypersensitivily. A  h y p c rs e n s it ív ity  r e a c tìo n  w lth  chills, 
fever, g e n e ra lis e d  e ry th e m a , a n d  a  m a c u lo p a p u la r  ra sh  
d e v e lo p e d  a f te r  a  s in g le  o ra l  d o sc  o f  m e ư o n id a z o le  in  a  
p a tie n t  vvho h a d  p re v io u s ly  d e v e lo p e d  a  r a s h  d u r in g  tre a t-  
m e n t  w i th  in ơ a v a g in a l  m e ư o n id a z o le .1 T h e re  h a v e  b e e n  a  
few  c a se  re p o r ts  o f f ix e đ  d ru g  e ru p t ío n s  vvith  o ra l m tt r o -  
n id a z o le ZJ a n d  ó m iđ a z o le 4 w i th  c ro ss -sen s itiv ity  to  o th e r  
n iư o im id a z o le s  (b u t n o t  n é c e s sa r ily  aU o f  th e m ); p ro v o ca -  
n o n  o r  p a tc h  te s ts  m a y  b e  d o n e  w ith  c a re  to  es ta b lish  
c ro ss -sen s itiv ỉty . C u ta n e o u s  e x a n th e m a s 5 in  p a tie n ts  ta k -  
in g  m e tro n id a z o le  h a v e  a lso  b e e n  re p o n e d .  A n a p h y la x is  
h a s  b e e n  re p o r te d ,6-7 i n d u d in g  a  c a se  a í te r  a n  o ra l d o se  of 
m e tro n id a z o Ie  a n d  s p ữ a m y d n  in  w h ic h  th e  su b s e q u e n t 
sk in  p r ic k  te s t  w a s  p o s it iv e  f o r  m e tro n id a z o le .4 A llergic 
c o n ta c t  d e rm a ti t is  -has b e e n  re p o r te d  a í te r  a p p lic a tío n  of 
to p ic a l m e tro n id a z o le  ío rm u la ũ o n s .*
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Precautìons
N e u ro to x ic  sy m p to m s  in c lu d in g  p e r ip h e ra l  n e u ro p a th y  a n d  
ơ a n s ie n t  ep ile p tU o rm  sẹ iz u res , a n d  o th e r  se rio u s  effects 
su c h  a s  le u c o p e n ia  h a v e  s o m e tim e s  b e e n  a s s o d a te d  w ith  
p ro lo n g e d  o r  in te n s iv e  t r e a tm e n t  w i th  m e tro n id a z o le  (see 
A d v e rs e  E ííe c ts ,  p . 9 3 7 .3 ) .  C lin ic a l a n d  la b o r a tó r y  
m o n ito r in g  is a d v ise d  in  p a tiẽ n ts  g iv en  m e tro n id a z o le  for 
m o re  t h a n  10  days. M e tro n id a z o Ie  s h o u ỉd  b e  u se d  vvith 
c a u tlo n  in  p a tie n ts  w i th  b lo o d  dyscrasias  o r  CNS disease ; it 
s h o u ld  b e  s to p p e d  in  th o s e  w h o  d e v e lo p  a b n o rm a l 
n e u ro lo g ic a l  signs. D oses s h o u ld  b e  re d u c e d  in  p a tie n ts  
vvlth s e v e re  h e p a tic  im p a irm e n t.

I t is  su g g e ste d  th a t  t h e  u se  o !  m e tro n id a z o !e  s h o u ld  b e  
a v o id e d  d u r in g  p re g n a n c y , a n d  th is  c a u tio n  ap p lie s  
e s p e d a l ly  to  u se  đ u r in g  th e  ũ r s t  t r im e s te r  a n d  to  th e  u se  
o f h ig h -d o s e  re g im e n s  (scc  a lso  b e lo w ).

P a tie n ts  a re  a d v ise d  n o t  to  d r in k  a lc o h o lic  b ev erag es  
vvhile ta k in g  m etro n id a z o le  (see  u n d e r  Im e ra c tio n s , belovv).

Breast feeding. M e tro n id a z o le  is d is tr ib u te d  in to  b re a s t  
m ilk  g iv in g  it a  b i t te r  ta s te  t h a t  m a y  im p a ir  íe e d in g .' T he  
las t a v a ila b le  g u id a n c e  íro m  th e  A m e ric a n  A c a d e m y  o f 
P e d ia tr ic s  c o n s id e re d  th a t  a l th o u g h  th e  eH ects o f  m e tro -  
n id a z o le  o n  b re a s t-fe d  in ía n ts  w e re  u n k n o w n  th e y  m ig h t 
b e  o f  c o n c e m . I t  re c o m m e n d e d  th a t  b re a s t  ỉe e d ỉn g  sh o u ld  
b e  s to p p e d  fo r 12 to  2 4  h o u r s  w h e n  s in g le -d o se  th e ra p y  
w a s  u s e d ;J n o  s p e d ũ c  re c o m m e n d a t io n s  yvere g iv e n  for 
lo n g - te rm  t re a tm e n t.  U n n e c e ssa ry  e x p o s u re  to  m e ư o n id -  
azo le  s h o u ld  b e  a v o id e d  b e c a u s e  i t  h a s  b e e n  ío u n d  to  b e  
m u ta g e n ic  a n d  c a rd n o g e n ỉc  i n  so m e  s tu d ie s  (se e  u n d e r  
A d v e rse  E ỉíec ts, p . 9 3 8 .1 ) .

ỉ. Rubỉn PC. Prescribỉng in pregnancy: general prindples. BMJ1986; 293: 
1415-17.

2. American Academy oỉ Pedỉatrics. The transỉer oí drugs and other 
chemỉcaỉs Into human mỉlk. PeMatria 2001; 108: 776-89. [Retỉrcd May 
2010] Correction. ữid.ĩ 1029. Also avađable ac http://aappolicy. 
aappubUcations.Org/cgi/coment/fuUypedlatiics%3bl08/3/776 (accessed 
03/02/04)

Porphyria. T h e  D ru g  D a ta b a s e  fo r  A c u te  P o rp h y ria , com - 
p ile d  b y  th e  N o n v e g ia n  P o ip h y r ia  C e n tre  (NA POS) a n d  
th e  P o rp h y r ia  C e n ư e  Svveden, d a s s iS e s  m e ữ o n id a z o le  a$ 
p r o b a b ly  p o r p h y r in o g e n ic  i t  s h o u ld  b e  p re sc r ib e d  o n ly  ío r

co m p ellin g  re a s o n s  a n d  p r e c a u tio n s  s h o u ld  b e  c o n s id e red  
in  a ll p a tie n ts .1

1. The Drug Da ta ba se for Acute Porphyria. Avaỉỉabie ac http://www. 
dxugs-porphyria.org (accessed 08/07/11)

P re g n a n c y . M e tro n id a z o le  is m u ta g e n ic  in  b a a e r i a  a n d  
c a rd n o g e n ic  in  rodertts. I t  rea d ily  crosses  t h e  p la c e n ta  
a c h ie v in g  s im ila r  c o n c e n ư a tio n s  in  th e  p la c e n ta l  c o rd  a n d  
m a te m a l  p lasm a  a n d  its  u se  in  p reg n tm cy  is c o n ư o v e rs ia l . 
M e ta -an a ly ses  o f  s tu d ies  in v o lv in g  t h e  u se  o f m e tro n id -  
a z o le  in  th e  ũ r s t  ư im e s te r  o f  p r e g n a n c y 1,2 c o n d u d e d  th a t  
th e re  d id  n o t  a p p e a r  to  b e  a n  in c re a se d  risk  o f te ra to g e n i-  
d ty .  F u r th e rm o re ,  a  sm a ll s tu d y 3 th a t  rev ievved  th e  u s e  o{ 
m e a o n ỉd a z o le  in  922  vvom en  d u r in g  p re g n a n c y  ỉo u n d  n o  
a s so d a t io n  b e tw e e n  m e n o n id a z o le  t r e a tm e n t  a t  a n y  stage  
o f  p re g n a n c y  a n d  p re te rm  b ir th ,  lo w  b i r th  w e ig h t, o r  con- 
g e n ita l  anom alies.H ovvever, in  th e  U SA  licen sed  p r o d u c t 
in ío rm a tio n  co n s id e rs  m e ư o n id a z o le  to  b e  
c o n tra - in d ic a te d  d u r in g  th e  firs t tr im e s te r  in  p a tie n ts  w ith  
trich o m o iú a sis ; u s e  fo r tric h o m o n ia s is  d u r ìn g  th e  seco n d  
a n d  th ừ d  t r im e s te n  m a y  b e  a c c e p ta b le . F o r o th e r  in d ica - 
tio n s  th e  risks a n d  b e n e h ts  o f  ơ e a tm e n t  w lth  m e ư o n id -  
azo le  sh o u ld  b e  vveighed  c a re íu lly , e s p e d a lly  in  t h e  B n t 
tr im e s te r . In  t h e  UK, t h e  National Teratology ínformation 
Service n o tes  th a t  th e  l im ite d  a v a ila b ỉe  d a ta  d o  n o t  in d ỉc a te  
a n  in c re a se d  risk  to  th e  íe tu s  h o m  m a te m a l  u se  o ỉ  m e ư o -  
n id az o le  d u r in g  p re g n a n c y  ( a lth o u g h  h ig h -d o se  reg ỉm en s  
fo r  b a c te r ìa l v ag in o s is  a re  n o t  r e c o m m e n d e d ) , a n d  rec o m - 
m e n d s  th a t  th e  d ru g  s h o u ld  n o t  b e  v v ith h e ld  in  p re g n a n c y  
Lf th e r e  is a  c o m p e llin g  in d ic a tio n  fo r its  u se .4

1. Burtỉn ?. tí ai. Saíety of metronỉdazole in pregnancy: a meta-analysỉs. 
Am J Obsttí Gyntal 1995; 172: 525-9.

2. Caro-Patón T, tí ai. Is metronỉdazole teratogenỉc? A meta-anaỉysù. Br J 
Ctín Pharmaeol 1997; 44: 179-82.

3. Koss CA. tí al. ỉnvestỉgatỉon oỉ metronỉdazole use đurỉng pregnancy and 
adverse bỉrth outcomes. Antímiơob Agcnts ơưmòther 2012; 56:4800-5.

4. National Tentỡỉỡgy ĨDỈormãứoD Service. Use 0f meưonỉdazỡỉe ỉn 
pregnancy (issued October 2012). Availabỉe aL http://wvrw.toxbase.org/ 
upỉoad/PTegnancy%20pdf$/Metronỉdazoỉe%202012.pdf (accessẽd 
12/06/13)

Interactions
W h e n  g iven  w i th  a lc o h o l, m e ư o n id a z o le  m a y  p ro v o k e  a 
d isu lfiram -lik e  re a c tio n  in  so m e  p a tie n ts . A cu te  p sy ch o ses  
o r  c o n ỉu s io n  h a v e  b e e n  a s so d a te đ  vvith t h e  u se  o f 
m e ư o n id a z o le  a n d  d isu lb ra m  to g e th e r .

M e tro n id a z o le  is r e p o r te d  to  im p a ir  th e  m eta b o lism  o r  
e x c re n o n  of s e v e ra l  d ru g s  in d u d in g  c o u m a r ín s  a n d  w a r ía r in  
(p. 1532.3), p h e n y to in  (p . 5 4 4 .1 ), l i th iu m  (see A n tim ic ro -  
b ials, p .  4 3 1 .3 ), d d o s p o r in ,  a n d  ũ u o r o u r a d l  (p. 7 9 7 .3 ), w ith  
th e  c o n s e q u e n t p o te n tia l  fo r  a n  in c re a se d  in d d e n c e  of 
a d v e rse  effects. T h e re  is so m e  e v id e n c e  th a t  p h e n y to ln  
m ig h t ac ce le ra te  th e  e lim ỉn a tio n  o ỉ m e ơ o n id a z o le .  P lasm a 
c o n c e n tra d o n s  o f  m e n o n id a z o le  a re  d e c re a se d  b y  p h e n o -  
b a rb ita l, w ith  a  c o n s e q u e n t  r e d u c tio n  in  th e  e ỉB cacy  of 
m e ư o n id a z o le . C im e tìd m e  h a s  in c re a se d  p lasm a  c o n c e n tra -  
tìo n s  o ỉ  m e n o n id a z o le .
. F o r  in co m p a tib ilitie s  be tvveen  m e ơ o n id a z o le  a n d  o th e r  

d ru g s in  s o lu t io n ỉ  ỉo r  in je c tio n , see  p. 9 3 6 .2 .

Alcohol. M e ư o n id a z o le  m a y  p ro v o k e  a  d isu lf iram -lik e  
re a c tio n  in  so  m e  in d iv id u a ls  w h e n  g iv e n  w ith  a lcoho l; 
re a c tio n s  h a v e  o c c u rre d  a íte r  th e  u se  o f  p re p a ra tìo n s  ío r- 
m u la te d  w ith  a lc o h o l, í n d u d in g  in je c tio n s , a s  vvelỉ a s  a fte r  
d r ín k in g  a lc o h o l.1 A c u te  p sychosis  o r  c o n h is io n a l State 
w a s  re p o tte d  in  6  of 2 9  a lc o h o lic  p a tie n ts  vvho w e re  also 
ta k in g  d isu lh ra m .2 H o w e v e r, a n  a n a ly s is  o f  p u b lish e d  
rep o r ts ’ a n d  a s tu d y  in  h e a lth y  su b ịe c ts4 b o th  ỉo u n d  th a t  
th e r e  w as n o  c o n v in d n g  e v id e n c e  o f  a  d isu lf iram -lik e  
re a c tio n  b e tw e e n  m etro n id a z o le  a n d  alcoho l, a lth o u g h  
c a u tio n  w as s till adv ised .

L icen sed  p r o d u c t  in ío r m a t io n  f o r  so m e  o th e r  5- 
n itro im id a z o le  d e riv a tiv e s  vvam s of a  p o te n tia l  in te r a a io n  
vvith a lcoho l b u t  a p a r t  fro m  a n  iso la te d  re p o r t  for 
o m id a z o le 5 th e r e  d o  n o t  a p p e a r  to  b e  a n y  o th e r  p u b lish e d  
rep o r ts  to  s u p p o r t  th ỉs.

1. Edwards DL tí al. DỈ$uỉfiram~Uke reactỉon assodated wỉứi ỉnưavenous 
ừimethopttm.suỉfamcthoxazoỉe and metronỉdazo!e. ơht Pkarm ỉ 98ó; 5ỉ 
999-1000.

2. Rochstdn E  Clancy DD. Toxidty of disulBram combined with 
metronidazolc. N Eitịl J Mtd 1969; 280; 1006-7.

3. VVÍlIiams cs. Woodcock KR. Do ethanoĩ and meưonỉdazole lnteract to 
produce a dỉsuỉỉỉram.ỉỉke rcaction? Am Pharmacothtr 2000; 34: 25S-7.

4. Visapáỉ J-p, ri al. Lack ot dỉsulỉĩram-Uke rcacdon wjth metronỉdaaole 
and ethanot. A m  Pharmacothtr 2002; 36: 971-4.

5. shanna V, ít ai. Disulnram-like rcaction wiih omỉdaxoỉe. J Poĩtgrad Mtd 
2009; 55: 292-3.

Anliepileptìcs. F o r  a  r c p o r t  o f a  p ossib le  in te ra c tio ii  
b e tw e e n  m e tro n id a z o le  a n d  carbamcaepine, see  p . 5 17 .2 .

A n  in c re a se  i n  th e  ra  te  o{ m e ta b o lism  o f m e tro n id a z o le , 
r e su ltin g  in  t r e a tm e n t  ía i lu re ,  w a s  re p o r te d  in  a  p a tie n t  
ta k ứ ig  phenobarbital.' I n  a  re tro sp e c tiv e  su rv e y  o f p a tie n ts  
w h o  h a d  n o t  re s p o n d e d  to  ư e a tm e n t  w i th  m etro n id a z o le , 
8 0 %  w e re  í o u n d  tó  b e  o n  I o n g -te rm  p h e n o b a ib i ta l  
th e ra p y .2 U p  to  3 tím e s  th e  u su a l  d o se  w a s  re q iũ re d  to  
p ro d u c e  a  p a ra s ito lo g ic a l c u re  o f g iard ias is  in  su c h  p a tie n ts .

In  ad d itio n  to  c o n ílic tin g  re p o r ts  o n  th e  e ííec ts  oi 
m e tro n id a z o le  o n  th e  m e ta b o lism  o f  phenytoin (p . 544 .1 ), 
in c re a se d  m eta b o ỉism  o f  m e ư o n id a z o le  w as re p o r te d  in  a 
p a tie n t  d u rin g  t r e a tm e n t  w i th  p h e n y to in .5

1. Meađ PB, tí a i Possibỉe altexation of metronidazoỉe metaboUsm by 
phenoborbỉtaL jV EnỊỈ J Med ỉ 982; 306: Ỉ49Ỡ.

2. Gupte s. PhenobarbUal and metaboUsm of metronỉdazoỉe. N Engỉ J Med 
1983; 308: 529.

3. wheeler LA. tí ai. Use oỉ hỉgh-pressure Uquid chroraatography to 
determỉne plasma levels of metronldazole and metaboUtes after 
ìntravenous admỉnistration. Antimicrob Agents ơtemother 1978; 13: 205-
9.

Antineoplastics. F o r r e ỉe re n c e  to  th e  e ỉỉe c t o f m e tto n id -  
a zo le  o n  busulỊan, see  p . 7 5 6 .1 .

DisuKiram. F o r  a  r e p o r t  o ỉ  a c u tc  p sy ch o sis  o r  c o n íu s io n a l 
State a ỉte r  m e tro n id a z ọ le  t r e a tm e n t  in  a lcoho ỉic  p a tie n ts  
rece iv in g  disu lS ra m , see  u n d e r  A lco h o l, above.

Gostrointesrinal drugs. I n  a  s tu d y  in  6  h e a lth y  sub jec ts  
m eư o n id a z o le  p lasm a  c o n c e n tra tio n s  w e re  in c re a se d  b y  
tw ice -da ily  d o se s  o f cimetidine. T h e  eH ect w as p re su m e d  to  
b e  d u e  to  in h ib i tio n  o f  c y to c h ro m e  P 450  iso en zy m es 
responsib le  fo r  m e tro n id a z o le  m eta b o lism .1 H ow ever, 
d m e t id in e  w a s  n o t  ỉo u n d  to  a í í e a  t h e  p h arm a c o k in e tic s  
o f  m e tto n id a z o le  in  a  s tu d y  in  p a tie n ts  w ith  C ro h n ’s dis- 
ease2 n o r  in  a  s in g le -d o se  s tu d y  in  h e a h h y  su b jec ts.5

A lth o u g h  c o n c e n tra t io n s  in  p la s m a  a n d  sa liva  of 
m eư o n id a z o ỉe  a n d  its  h y d ro x y  m eta b o li te  w e re  u n aH ec ted  
b y  omepraale i n  h e a lth y  su b je c ts , th o se  in  g astric  ju ic e  w e re  
su b s ta n tia lly  lovvered, p o ssib ly  a s  a  r e s u lt  o ỉ a  r e d u c tio n  in  
tra n s íe r  b o m  th e  p lasm a .4 H o w e v e r, th is  m a y  b e  o f llm ited  
d ỉn ic a l  s ig n ih can ce  d u r in g  t r e a im e n t  o f ỉĩelicobacter pylori 
in íec tions .

1. Gugler R. Jansen JC. Interaction bttwecn cỉmetidlne and mctronid- 
azole. N EngUMed 1983; 309: 1518-19.

2. Eradỉri 0, tí  ai. ỉnteractỉớn o í me(ronÌdazoỉe tvỉth dmetídine and 
phenoharbítal ỉn Crohn's dỉsease. Clin Pharmaal Thcr 1987; 41: 235.

3. Loỉt s. tí aL Lack oỉ eỉỉea oỉ cúnetídinc on the pharmacokinetics and
metaboỉỉsm of a smgle oraỉ dose of metronỉdazoIe. Eurj ũin Pbannacoỉ 
1988; 35: 65-8. --

4. Jessa MJ. tí a i The effea of omeprazole on the pharmacokỉnetỉcs oỉ 
metronỉdazole and hydroxymetronidaxoỉe in human plasraa, saỉỉva and 
gastric juíce. Br J  Cỉờt Pharmacot 1997; 44: 245-53.

hnmunoỉuppressants. F o r  d e ta ils  o f  a  p h a rm a c o k ìn e tic  
s tu d y  re p o r tin g  re d u c e d  e x Ịto su re  to  mycophenoỉate mofetil 
w h e n  g iv en  w ith  m e t to n id a z o le  o r  m eư o n id a z o le  p lus  
n o r ílo x a đ n , see  A n t íb a a e r ia ls ,  p . 1968 .2 .

Antimicrobial Action
M etro n id a z o le  is a c tiv e  a g a in s t  m o s t a n a ero b ic  p ro to zo a  
in d u d in g  Balantidium coli, Bìastocystứ hominiỉ, Entamaeba 
histolytica, Giardìa intestìnalis ịGiardia lamblia), a n d  Tricho- 
monas vagừialừ. A n a e ro b ic  b a c te r ìa  vvhich a re  typ ica lly  
sen sitiv e  a re  G ra m -n e g a tiv e  a n a e ro b e s  b e lo n g in g  to  th e  
Bađervides Ịragilừ g ro u p , Prevotella sp p ., a n d  Fitsobaaerium 
spp . a n d  G ra m -p o s itiv e  a n a e ro b e s  su c h  as Peptococcus niger, 
Peptostreptococcus, closừidium spp ., a n d  suscep tib le  s tra in s  o í 
Eubacterium. I t  is b a a e r id d a l .  I t  a lso  h a s  v a riab le  ac tiv ity  
ag a in s t th e  ía c u lta t iv e  a n a e ro b e s  Gardnereỉla vaginalis a n d  
Helicobacter pylorì.

R esistance  h a s  b e e n  r e p o r te d  a n d  a b o u t  7 0  to  7 5 %  of 
Actinomyca sp p . a n d  Propionibacteríum propionica a re  res is ta n t 
to  m etro n id a z o le . C ro ss -res is tan ce  to  o th e r  n itio im id azo les , 
s u c h  as tin id azo le , m a y  o c c u r.

M e tro n id a z o le  is c o n s id e re d  to  b e  a  p ro d ru g  th a t  n e e d s  to 
b e  a c tiv a ted  b y  su sce p tib le  o rg an ism s . T he  m e c h a n ism  of 
a c tio n  is n o t  e n tứ e ly  d e a r ,  b u t  is th o u g h t  to  invo lve  
re d u c tio n  b y  b a c te r ia l 'n iư o r e d u c ta s e s ' to  a n  u n s ta b le  
in te r m e d ia te  w h ic h  i n t e r a a s  w i th  ĐNA, e ííe c tiv e ly  
p rev e n tin g  íu r th e r  r e p lic a tio n .1 S ev era l factors a f f e a  th e  
sensitiv ity  o f m ic ro -o rg a n ism s  to  m eu o n id a z o le  in viữo. 
A n aerob ic  c o n d it io n s  a re  im p o r ta n t  for‘ o p tim al activ ity . 
In te rac tio n s  b e tw e e n  m ic ro -o rg a n ism s  a n d  m e ư o n id az o le  
h a v e  b e e n  d e scrib ed , in c lu d in g  in h ib itio n  of Escherichia coli 
by  m e tro n id a z o le  in  t h e  p re se n c e  of B. Ịragilừ a n d  
e n h a n c e m e n t  o f t h e  r a te  o f  k illin g  o f B. ỷragilừ by  
m etro n id a z o le  in  th e  p re s e n c e  o f  E. coli. T h e  o x id ativ e  
m eta b o li te s  o f  m e tro n id a z o le  a lso  h a v e  a n tib a c te r ia l  
activ ity ; th e  h y d ro x y  m eta b o li te  h a s  b e e n  re p o r te d  to  b e  
c o n s is ten d y  m o re  a c tiv e  t h a n  m e tro n id a z o le  a g a in s t s tra in s  
o f G. vaginaỉừ.13

R esistance  to  m e ư o n id a z o le  h a s  d e v e lo p e d  in  sensitive  
sp e d e s  i n d u d in g  th e  B. Ịragilừ g ro u p ,4"10 o th e r  Bacteroides 
sp p .11"15 (n o w  k n o w n  as  Prevotẽlỉa spp .), a n d  ra re ly  to  c. 
diípậlc. ,4-15 M e ư o n id a z o le  r e s is ta n c e  h a s  a lso  b e e n  
d ó c u m e n te d  fo r  T. vagửiaỉừu'lĩ a n d  Gìardìa s tr a in s .19 
N iư o im id a z o le  r e s i s ta n c e . i n  Heỉicobaữer pylorí h a s  b e e n  
in creasin g  a n d  m a y  b e  a s s o d a te d  w ith  red u c e d  resp o n se  
ra te s  to  a nÚ-Heticobacter th e r a p y  fo r  p e p tic  u lc e r  d isease  in  
so m e  p o p u la tio n s  (see  P e p tic  u l c e r  D isease u n d e r  Uses, 
p . 937 .3).
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Pharm acokinetics
M e tro n id a z o le  is  r e a d i ly  a n d  a im o s t c o m p le te ly  a b so rb e d  
a f te r  o ra l  d o se s. P e a k  p la s m a  c o n c e n ơ a t ìo n s  o f  a b o u t 6 a n d  
12 m ic ro g ra m s /m L  o c c u r, u su a lỉy  vvith in  1 to  2  h o u n ,  a í te r  
s in g le  d o se s  o f  2 5 0  a n d  5 00  m g  resp e c tiv e ly . S o m e 
a c c u m u la t ío n  o c c u rs  a n d  c o n s e q u e n tly  th e re  a re  h ig h e r  
c o n c e n tra t io n s  w h e n  m u ỉt ip le  d o ses  a rẽ  g iv en . A b so ip tio n  
m a y  b e  d e la y e d , b u t  is n o t  r e d u c e d  ov e ra ll by  food. 
M e tro n id a z o le  b e n z o a te  su sp e n s io n  g iv en  o ra ỉly  is h y d ro -  
ly se d  i n  t h e  g a s tro in te s tin a l  tra c t  to  re le a se  m e tro n id a z o le , 
w h ic h  in  t u m  is t h e n  a b so rb e d .

P e a k  s te a d y -S ta te  p la s m a  c o n c e n ơ a t io n s  o f a b o u t  
2 5  m ic ro g ra m s /m L  w i th  t ro u g h  c o n c e n tra tío n s  of a b o u t 
18 m ic ro g ra m s/m L  h a v e  b e e n  r e p o r te d  in  p a tie n ts  g iv en  a n  
in tr a  v e n o u s  lo a d in g  d o se  o f 15 m g /k g  f ollovved b y  7 .5  m g /k g  
e v e ry  6  h o u r s .  T h e  b io a v a ỉla b ili ty  o f  m e tro n id a z o le  íro m  
rec ta l su p p o s ito rie s  is  6 0  to  8 0 % ; p e a k  p la sm a  c o n c e n tra -  
t io n s  a r e  h a l í  th o s e  a c h ie v e d  w ith  e q u iv a le n t o ra l doses  a n d  
e ffe c tiv e  c o n c e n tr a t io n s  o c c u r  a í te r  a b o u t 5 to  12 h o u rs .  
A b s o rp tio n  f ro m  v a g in a l  p e ssa ries  is  p o o r  w i th  a  re p o r te d  
b io a v a ila b ili ty  o f  a b o u t  2 0  to  2 5 % ; a b s o ip tio n  is g ra d u a l 
p r o d u d n g  p e a k  p la s m a  c o n c e n tra tio n s  o f a b o u t  2 m ic ro -  
g ra m s /m L  a f te r  a  d o se  o f  500  m g . A n  in tra v a g m a l gel 
ỉo rm u la t ío n  p ro v id in g  a d o se  o f 37 .5  m g  m e ữ o n id a z o le  
p r o d u c e d  p e a k  p la s m a  c o n c e n t r a t io n s  o f  3 0 0 n a n o -  
g ra m s /m l .  a t  8  h o u rs ,  w i th  a  b io av a lla b ility  of 5 6 % .

M e tro n id a z o le  is  vv idely  d is tr ìb u te d . I t  a p p e ars  in  m o s t 
b o d y  t is su e s  a n d  ílu id s  in d u d in g  b ile , b o n e , b re a s t  m ilk , 
c e re b ra l  a b scesses , CSF, l iv e r  a n d  l iv e r  abscesses, sa liva , 
s e m in a l  f lu id , a n d  v a g in a l  's e c re tio n s ,  a n d  a c h ie v e s  
c o n c e n tra t io n s  s im ila r  to  th o se  in  p la sm a . I t a lso  c rosses 
th e  p la c e n ta  a n d  ra p id ly  e n te r s  t h e  íe ta l  d r a i l a t i o n .  N o 
m o re  t h a n  2 0 %  ỉs  b o u n d  to  p lasm a  p ro te in s .

M e tro n id a z o le  is m e ta b o lis e d  in  th e  l iv e r  b y  s id e -c h a in  
o x id a t io n  a n d  g lu c u r o n id e  ío rm a tio n .  T h e  P r in c ip a l  
o x ld a tiv e  m e ta b o li te s  a re  l-(2 -h y d ro x y e th y l) -2 -h y d ro x y -  
m e th y l-5 - n it r o ũ n id a z o le  ( th e  h y d ro x y  m e ta b o li te ) , w h ic h  
h a s  a n t ib a a e r i a l  a c tiv ity  a n d  is d e te c te d  In  p lasm a  a n d  
u r in e ,  a n d  2 - m e th y l-5 -n i t ro im id a z o le - l- a c e t ic  a d d  ( th e  
a d d  m e ta b o li te ) ,  w h ic h  h a s  v i r tu a lly  n o  an tib a c te r ia )  
a c tiv ity  á n d  is o f te n  n o t  d e te c te d  in  p las in a . b u t  is e x c re ted  
in  u r in e .  S m all a m o u n t ỉ  o f re d u c e d  m e ta b o lite s , a c e ta m id e  
a n d  N - (2 -h y d ro x y e th y l)o x a m ic  a d d  (H O A ), h a v e  a lso  b e e n  
d e te c te d  In  u r in e  a n d  a re  p ro b a b ly  ío rm e d  b y  th e  in te s tin a l  
Đ ora.

T h e  e lim in a tio n  h a lf - li ỉe  o f  m e tro n id a z o le  is a b o u t  8 
h o u is ;  t h a t  o f  th e  h y d r o x y  m e ta b o lỉ te  is s lig h tly  lo n g er . T h e  
h a ư -H íe  o f  m e ơ o n id a z o le  is r e p o r te d  to  b e  longex  in  
n e o n a te s  (se e  b e lo w )  a n d  in  p a tie n ts  w i th  se v e re  h e p a tic  
im p a in n e n t  (see  b e lo w ); t h a t  o f  t h e  h y d ro x y  m e ta b o lĩ te  is 
p ro lo n g e d  in  p a t ie n ts  vvith  su b s ta n tia l  r e n a l  im p a ú m e n t  
(se e  b e lo w ) .

T h e  m a jo r i ty  o f  a  d o se  o f  m e ư o n id a z o !e  is e x a e t e d  in  th e  
u r ìn e ,  m a in ly  as  m e ta b o li te s ;  a  sm all a m o u n t  a p p e ars  in  th e  
íaeces .

R e íe re n c e s .
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Hepotic ímpairment. T h e re  h a v e  b e e n  d iỉĩe rin g  resu lts  
f ro m  p h a rm a c o k in e t ic  s tu d ie s  o f  th e  e l im in a tio n  o f  m e tro -  
n id a z o le  in  p a tie n ts  w i th  h e p a tic  im p a ũ m e n t .  N o  m a rk e d  
d i ííe re n c e  W as re p o r te d 1 b e ttv e e n  p a tỉe n ts  v rith  d r rh o s is  
o r  h e p a to s p le n ic  sch is to so m ia s ỉs  g iv e n  a  s in g le  5 0 0 -m g  
o ra l  d o se  o f  m e ư o n id a z o le  w h e n  c o m p a re d  w i th  h e á l th y  
su b je c ts ; th is  su g g e ste d  th a t ,  in  t h e  a b s e n c e  oi r e n a l  
im p a i im e n t ,  d o sa g e  a d ju s tm e n t  w a s  n o t  n e e d e đ  in  
p a tie n ts  w i th  h e p a tic  i m p a i n n e n t  H o w e v e r, o th e r s  ío u n d 2 
th a t  e lim in a tìo n  o f m e tro n id a z o le ,  g iv e n  in ư a v e n o u s ly ,  
w a s  c o n s id e ra b ly  õ n p a ir e d  in  a  s tu d y  o í  10 p a tie n ts  w i th  
a lc o h o lic  l iv e r  d ise a se  o r  c h ro n ic  a c tiv e  h e p a ti tis ,  7  o ỉ  
v vhom  a lso  h a d  re d u c e d  c re a t in in e  d e a ra n c e .  R e sp o n d in g  
to  t h e  c o m m e m J th a t  th e s e  d iữ e r in g  resu lts  w e re  p ro b a b ly  
d u e  to  im p a ire d  re n a l  e lim in a tio n , th e  a u th o r s  su g g e ste d 4 
th a t  im p a ire d  e lim in a tío n  o f  m e tro n id a z o le  w a s  d u e  to  
im p a ire d  h e p a tic  m ecab o lism  r a th e r  t h a n  d e a e a s e d  re n a l  
d e a ra n c e ;  o th e r  s tu d ie s  h a  v e  shovvn m e ư o n id a z o )e  c lea r- 
a n c e  to  b e  n o rm a l  in  r e n a l  im p a irm e n t.  T h e y  n e v e r th e le s s  
a g re e d  th a t  r e d u c t io n  in  t h q  d o sag e  o f m e ư o n id a z o le  is 
r e q u ire d  o n ly  w h e n  h e p a tic  (u n c tio n  is v e ry  p o o r, p a rt ic u -  
la r ly  vvhen  re n a l  [ u n a i o n  is im p a ire d . A ỉ tu d y  in  10 
se v e re ly  ill p a tie n ts  w ith  o r  vv ithou t im p a ire d  h e p a tic  a n d /  
o r  r e n a l  l u n c t io n 5 a lso  su g g e ste d  th a t  h e p a tic  ỉu n c t io n  is a 
v e ry  im p o r ta n t  d e te r m in a n t  o (  m e tro n id a z o le  e lim in a tio n .
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Infbnls and children. A  sin g le  in tra v e n o u s  d o se  of 
1 5 m g /k g  h a s  b e e n  su g g e ste d  (or n e o n a te s ,1 vvhich w o u ld  
p ro d u c e  th e r a p e u tic  c o n c e n tra tio n s  o í  m e tro n id a z o !e  ío r  
a b o u t  2 4  h o u r s  in  te r m  n e o n a te s  a n d  4 8  h o u rs  in  p r e te rm  
n e o n a te s .  R e n a l a n d  h e p a tic  h m c t io n  is in c o m p le te ly  
d e v e lo p e d  in  n evvbom  in ỉa n ts  a n d  c o n s e q u e n tly  th e  e lim i-  
n a ú o n  ha lf-lU e  of m e ư o n ìd a z o le  is p ro lo n g e d  a n d  h a s  
b e e n  re p o r te d  to  ra n g e  f ro m  2 5  to  109 h o u r s .1 E iim in a tio n  
h a lí- li íe  is  in v e rse ly  p ro p o r t io n a l  to  g e s ta tio n a l  a g e 1-5 a n d  
as t h e  i n ỉa n t  m a tu re s  haU -life  is r e d u c e d  to  v a lu e s  d o s e r  
to  th o se  in  a d u lts . l•,

1. Jagcr-Roman e. tí aỉ. Pharmacokinetỉcs and lỉssue distribution oỉ 
meưonidazole ỉn the nevvbom iníant. J Pediatr 1982; 100: 651-4.
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Renal ìmpairment. P h a rm a c o k in e tic  s tu d ie s  h a v e  in d i-  
c a te d  th a t  d o ses  o f  m e tro n id a z o le  n e e d  n o t  b e  a lte re d  in  
p a tie n ts  w i th  re n a l  im p a irm e n t,1 a l th o u g h  a d ju s tm e n ts  
m ig h t  b e  r e q u ữ e d  in  p a tie n ts  u n d e rg o in g  h a e m o d ia ly s is , 
s in ce  m etro n id a z o le  a n d  its  h y d ro x y  m eta b o li te  a re  effi- 
d e n t ly  d e a r e d  a n d  e x te n s iv e ly  re m o v e d  in  s u c h  p a tie n ts .2 
Hovvever, in  a n o th e r  s tu d y 3 th e  a m o u n t  o f  m e ư o n id a z o le  
a n d  its  h y d ro x y  m eta b o li te  c le a red  vvas (o u n d  to  d e p e n d  
o n  th e  ty p e  o f d ialysis m e m b r a n e  u sed ; th e  a u th o r s  co n - 
d u d e d  th a t  d o sag e  su p p le m e n ia t io n  m a y  b e  n e e d e d  o n ly  
fo r s e r io u s ly  ill p a tie n ts  u n d e rg o in g  h a e m o d ia ly s is  vvith  a 
m e m b r a n e  h a v in g  h ig h  m e ư o n id a z o le  d e a ra n c e .

R o u t in e  a d ju s tm e n t  o f  do sag e  w a s  n o t  c o n s id e re d  
n e c e s s a ry  in  p a t ie n ts  u n d e rg o in g  p e r i to n e a l  d ia ly s is .4 
H o w e v e r, t h e  p o te n tia l  fo r m e ta b o li te s  to  a c c u m u la te  w as 
n o te d  in  p a tie n ts  o n  c o n tin u o u s  a m b u la to ry  p e r i to n e a l  
d ia ly sis’ a n d  i t  w a s  su g g e ste d  th a t  d o sag e  r e d u c t io n  m a y  b e  
n e c e s sa iy  ư  excessive  c o n c e n tra tio n s  o f m e ta b o li te s  a re  
lo u n d  to  b e  tox ic .
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Preparations
Proprỉetory Praporotions (details are given in V olum e B)

Single-ingradient Preparations. Arg.: Bexon; ColpoDlin; Dazo- 
tronỷ ; B tronỉl; Flagyl; Form at; Ginkan; G ynotran; M eưal; 
M etrizol; M etrocev; M eơoderm ic; M eơolocal; Nalox; O vuíem ; 
Padet' Repligen; Rozex; R u p e z o l Taremis; Tolbin; TricoGn; AustraL: Flagyl; M eưogyl; M etronide; Rozex; Zidoval; Austria: 
A naerobex; Ariline; Elyzolf; Nidazca; Rozex; Trichex; Betg.: 
Flagyl; N idazea; Rosacẽd; Rozex; Braz.: C anderm ; Candiíẽn; 
D aho lston ; Flagim ax; Flagyl; Flanizol; Helmizol; M e tto n id e t; 
M e tron lflex f; M etronil; M e tro n in t; M etronix; M ettoval: 
M etrozo lt; N eo M etrodazol; O don id t; Rozex; Trinodazol; Canad.'. FlagyL Floiạzole; M eưoC ream ; MeơoGeL' M etroL oúon;

NidaGel; N oritate; Novo-N idazol; T r ik a d d e t;  ơtữei D e p ro c id t; 
Plagyb G elodenn; Kabizol; M edazol; M e tro a ẹ a m ; M eơogel; 
M etropast; Chinar. AI Di (3 tiẾ ); A o  Ke A n  (A ộ T S ) ;  F u  s h ụ  Da 
( ¥ # & ) ;  H ua Shl ( # i ã ) ;  H ui H e ( * » ) ;  J ta  Le N lng  ( g * 1? ) ;  
Le Y1 Fu Ù F u  (W H ); M i E r T uo ( & & & );  N i M ei Xin
(/Ẽ K tft); N orita té  S hũ  R u i Te T ian  Li N lng  (ỊỊỈ
* ■ ? ) ;  W el DI Le ( ầ i ầ * ) ;  Ya K ang  ( J J í ) ;  Yi F u  Q in g  ( - ạ  
« ) ;  Cz.: EOoran; E n tíz o í R osalox ' Rozex; Denm.: E Iyzolt; 
Flagyk Rozex; Zidoval; Fin.: E lyzolf; Plagyl; Rosazol; Rozex; 
Trikozol; Zidoval; Fr.: C ollazolet; Flagyb G rinazoIe; Im izỉne; 
M etrocok M ettogene; Rosiced; Rozacrêm e; Rozagel; Roze>: Ger.: Arilin; C lont’ ElyzoI+; Flagyl; fa íe c to d o n tf ;  M etro c rem e; 
M etrogeb  M etro lo tion ; M e tro n o u rt; M etrosa; Rosiced; Vagi • 
M etro ; Vagimid; GrAcsacea; C olpodn-T ; D em iask in ; E lyzo : 
Em edal; Flagolin; Plagyl; G nostob M eữazol; M etrogyl; Ped ry  : 
P erio tre t’ Robaz; Rosiced; Trichovagil; Tricodazole; U n itrim : Hong Kong-. E lyzoIt; F itgy lf; Flagyl; Frotln; GynopUx; M arpha 
zo lef; M etoleỷ; M eưoỶ; M etrogyl; M etrozo lcf; N izo lef; Nori 
u t e f ;  Qualigyl; Rozex; S y n eo d a lin t; U nigo; Hung.: Klion 
M etrosa; Rozex; Supplin; Ịnditr. AldezoIe; A naerid-S ; A n tam e  
bin; Aristogyl; A vũnet; Balgyl; Com peba; FIagyI; G lucogyb Inta 
gyl; Ivm eư o; Lupigyl; M et; M etgyl; M etris; M etrogyl; M etron  
M onizole; ìndon.: A n m ero b t; B iatron; Corsagyl; D um ozot; Far 
na t; Fladex; Flagsol; Flagyl; F lam etia t; Fortagyl; M e ư o íu s in  
M olazol; Nidazole; P rom uba; Supplin; Tismazol; T richodazol 
Trogian Trogyl; Vadazol; Vagizol; Irí.; Flagyl; M etrogel; M etro  
nide; M e tro to p t; Rozex; Israel: E lyzolf; FIagyl; M etrogyl; Nori 
ta te; Rozex; V enogylt; Zidoval; ItaL: D eũam on; Elyzol; Flagyl 
Rosiced; Rozex; Vagilen; Zidoval; Malaysia: F lagy lt; Fogyl; Fro- 
tin ; M etronol; P ro togylt; Rozex; Mac.: A m eblin ; B iom ona; Bio- 
tazol; DasmetroL' Dualizol; Elyzol; Epaq; Fagizol; F a rtricon ; Fla 
genase; H agenol; F lag ep a t H agyl; Flaxtec; Fresen izo l 
H e m e su l' Lagylan; Lamblit; L ozadf; M edazo lf; M e d iz o lt; M es- 
seldazob M etricom ; M etrizol; M etrobendizol; M eư o cream , 
M etrogel; M etxoson; Milezzol; Nidxalon-V; N idrozo lf; Nũxomi- 
dager; Ortrizol; Otrozol; O vazol-V t; PlanizoL- Prom ibasol; Pro- 
zolin; Sam onil; S e rv ũ o lt; Solum idazoIt; S tom ííler; V alpan 
V anestrin-V ; Veitisaỉ; Neth.: Flagyl; N idazea; Rosìced; Rozex; Norw.: Elyzol+; Flagyb Rozex; a d o v a b  NZ: Flagyl; R ozex; Tri- 
chozole; Phữipp.: Am eryl; A n ero b ia t; A nerobizol; B acúnex; 
Clovizole; D azom et; Flacel; Flagyl; Flam ibazid; Fo ram ebex ; Glo- 
b azo lf; M edgyl; M etrinox; M etrodal; M eơ ox id ; M etrozol; 
M icrozol; N orstene; Nozol' Fanazole; Patryl; P rotozole; Robaz; 
R o d aád ; Seltroxol' Senrtzob T richom ar: Tricom ycin: T riconex; 
Trideb V am ogylt: Z o t Zolnid; PoU: Arilin; M e ơ o s e p tt ;  Rozex; Port.: D um ozol; Elyzolf; Flagyl; M eư o d erm e; N orstẽne; R oder- 
mil; R oselesst; Rosiced; Rus.: B aó m e x  (EaiiHMeKc); C ipưogil 
(Cm nponin); E ũoran  (3ộ]iopaH); Flagyl (O a a n u ); Klion 
(KnHOH); M eưogyl (M eiponui); M eư o laca re  (M npcuiatop); 
M etron  (MeipoH); M etrosepto l (Meipocerrroa); M eư o v ag in  
(MeTpoaarKH); M etrovit (MeipoBHT); M etrozol (Meipoaon); Rosa- 
m et (PoaaMeT); Rozex (Poaexc); Tricho-PIN (TpHxo-nHH); Tri- 
chobro l (TpHxo6poj>); T richopol (Tpnxonon); S.Afr.: A cuzole; 
A dco-M etrõstat; Am bral; A m zolé; A naeróbyl; B em etrazole; 
D ynam etron ; plagyl; In tram ed  Trichazole; M edam et; M etagyl; 
M etazol; M etrazole; M etris; M etrogel V; N a ro b ic  Rozex; Supra- 
zole; TrichazoIe; Zagyif; Z o b a d d e f; Singapore: F ladex; Plagyl; 
M edazoIe; Nizole; Protogyl; Rozex; S tanril; S yneodalin ; T rina- 
zole; Spain: A m o tein t; Plagyl; Rozex; Tricow as B f ;  Zidoval; Sweí: E lyzolf; FlagyL' Rosazol; Rozex; Zidoval; Switz.: Arilin; 
D um ozol; E lyzolf; ÌẼÌagyl; M etrolag; N ìdazea; Perilox; Rosalox; 
Rozex; Thai.: Asiazole; B iogy lt; Flagyl; K ana-P; M edazole; 
M edizoIe; M eGron; M en iso let; M epagyl; M eưazoIe; M etrizone; 
M e ư o d d e ; MetrogyL’ M eưolex; M etro v id t; M ilan idazole; Nida- 
Zole; Nidazone; Novaxnec Robaz; Tem onas; Tricom ed; U n igo t; 
Vagỉl; Vagilan; V agylt; Turk.: Flagyl; M eưajil; M etrazol; M etro- 
se lf; N idazolf; Roza; VAE: Negazole; UK: Acea; A nabact; Ely- 
zol; F lag y t M etrogei; M eưolyl; M eưosa; M e ư o to p t;  M eư ozo l; 
N o riu te ; Norzol; R oáced; Rozex; V aginyb Zidoval; Zyom et; Ukr.: ECoran (DộaopaH); Flagyl (<t>jnnui); G ravagin (TpaaarHH); 
K lion (KaHOH)t; M eưogyl (M eiponin); Trichopol (TpHxonon); USA: Flagyb M eơocream ; M eơogel Vaginal; M ettogel; Nori- 
tate; Protostat; Rosadan; V anđazole; V itazolt; Vencỉ.: Bactrizol; 
Flegyb M e n ữ o b  M etren ; M etris; M eơogyl; M etrovax; Rozek.

Mubi-ingre(fien> Prepo rotiom . Arg.: Bexon; C iprocort; C olpotilin  
M ax; E stílom ián ; F angan  Plus; Fann-X  D uo; Fann-X  G inecolo- 
gico; F lagystaún; Ginal Cent; G inkan; Linỉol C icatrizante; Lin- 
f o t  Liníol; M ailen; M etanis; M onizol Cort; N axo  TV; N eo  Pelvi- 
d llin ; O vutem ; O vtunix; Pelvicillin NF; Pentol; Septigyn; 
T ratom ax; T ratom ax; V agicural P lus; V agilen; AustraL: Som ac- 
M A t; Braz.: Bio-Vagin; Colpatrin; Colpist; C olpistan Colpista- 
tin ; D onnagel; Flagyl Nistatứia; Pu n g ứ n ax ’ G ứ ies ta tin t; K olpi- 
trat; Periodon til' Tricolpex; Tricom ax; Trinodazol N ista tina ; Tri- 
nodazol; Vagi Biotic; V agim axt; CanacL: Flagystatin; Losec 1-2- 
3 M; Rosasob Orína: Bi J ìe  ( 9 j § ) ;  s h a n  Q ing ( t l i ^ ) ;  S huang  
Zụo Tai (*«#); Ya Z hou K ang (3Fffl*); c i: K llon-D ; Fm.: 
F!agyl Com p; H elipak A; H elipak T; Fr.: Bi M issilor; B ứ odogyb 
M issilon Rodogyl; Tergynan; Hung.: K lion-D ; Indùr. A -Flox M; 
Abdogyl-N; A ctinor-M Z; Aldezol-DF; A ldiagram ; A ld iam y d n ; 
A ư u m e t  Am ibex-NA ; Am ibex; A naerid-F ; A ristogyl P lus; Aris- 
togyl-F; Aristogyl-F; A todine-M ; A vưiox-M ; A vilox-M ; B acter- 
M; Bactom et; Baỉvidine-M ; B ekker-M ; B estođin-M ; Biosin; 
B roũox Plus; B u m o ít  C-Dial; C-Plox-M ; C-M et; c lin g e n  Plus; 
C Iofdn-M ; D arm ed; D entasep; D ependal-M ; D iaba-M ; Diaglovv; 
D iarlop Plus; Digyl; D inem et-M ; Diof; Drez-V; Drez; D yrade-M ; 
E-D ine-M ; Ecoseptic; E ntakon-M ; E n tam izo le t; E n te ro tu ra n -  
M; E ntrozym e-M ; Fastaid; Fenigyl; Flagyl-F; F loxole-M Z; Flox- 
zen-M ; põgum ; F um estan  G astógyl-M ; G ram ogyl; G ram ogyl; 
G ram oneg-M ; Heal: H ealin; H exim et; Inseptin-M F: Io can d in  
S o l locandin-M ; K altìn  MF; Klassak; Lom ostop-M F; L o tinon  
Loxam et; M agbex-M ; M angogyl; M apgyl' M atln o i; M atrix-M N ;

All cross-reíerences refer to entries in Volume A



Mefronidazole/Nifurtimox 941

M eđiỉop; M egaflox-M ; Megyl-F; M ekỉin; M elam ; M etaox ; 
M etro  Plus; M etro-P ; M elro; M errogyl C om pound; M etrogyl- 
DG; M etrogyl-F; M etrogyi-P; M etrohex; M etrokind-P; M etron- 
DF; M etronor-P ; M exidin; M ezodin; M isodine-M ; M upim et; N- 
TZ; Nalidys; Negadix-M ; N eodp  M; Nex-M ; Nitra-M et; NM 
Pow er; Nogit-M ; Nor-M etrogyl; Noragyl; Norbit; Noríagyl; Nor- 
fazole; Norgrade; Norin-M Z; N orm int; N on it; N ony; Novogyl- 
MPS; Noxigyl; NTD; Nugit-M ; Obit-M ; Of-M; O íadn-M ; OHact- 
M ; Oflamed-M N; Oflaquin-M ; OQatoon-M Z; otlavid: Oflee-M ; 
o á o -M ; O B om et Oflostar-M ; OFM; Oftec-M; OkaQox M ; Oka- 
gyl; Oliíe-M; O rahex; Orex-M ; O vidine-M ; Oxo-M; Pantop-HP; 
Pow ergyl; Qugyl; Indon.: Fladystìn; Flagystatin; Neo G ynoxa; 
Provagiii; T richostatìc  Vagistin; IrL: Pylera; ItaL: M edon ; Malũysia: N eo-Penoư an ; Rodogyb Aíex.: Acenil; A m eby t Dio- 
dolina; Eskapar Com puesto; p lagenase 400; F Iagodlt; Flagysta- 
t in  V; G ynotran; Lam bliquin; M adecassol C; M etodỉne; M etro- 
diyod; M etrofur|-; N oredl; Nysm osons-V; Prom ibasol-Plust; 
Rodogyl- Stom Sler Plus; Vagitrol-V; Phùipp.: F lagysutin; Neo- 
Peno tran ; PoL: G ynalgia; Rui.: D en tam et Ợbarauer); Gynalgin 
(rHHam-HH); G y tem a  (rHTepHa); Klion-D  (IGihoh-H); M etrogyl 
D en ta  (M erponui Heirra); M etrogyl PIus (Meipomn ILnoc); 
M e ư o h e x  (M eiporatc); N eo-Penotran  (Heo-ĨIeHOTpaH); Singapore: Plagystaón; N eo-Penotran; Spaìn: BlastoestimuUna; Rho- 
dogiL' Turk.: G ynotran ; N eo-Penotran; Nidazol-M ; Ukr.: D enta- 
ge l yỊeHTarem.); G ynalgin (DiHanntH); Klion-D (ICiHOH-H); 
M etrogyl D en tạ  (M eiponoi fle«Ịa); M icogynax (MnxoxHHaicc); 
N eo-P eno tran  (Heo-neHơrpaH);ƯSA: H e lid ac  Pylera.

Pharm ocopoeial Preponrtions
B P 2014: M etronidazole Gel; M eưon idazo le  Iníusion; M etro- 
n idazole O ral Suspension; M eưon idazo le  Supposítories; M etro- 
n idazole Tablets;
U SP 36: M etronidazole Capsules; M etronidazolé Gel; M etronid- 
azole  Injectíon; M etronidazole Tablets.

Monensin ỊBAN.USAN, riNNI 
■ tilly-67314; Monensịna; Monensinum; M0 HeH3MH. 
4-{2-[2-Ethyl-3'-methyl-5'-(te:rahydro-6-hydroxy-6-hydroxy- 
methyl-3,5-dimethylpyran-2-yl)perhydro-2,2'-bifuran-5-y0-9- 
hydroxy-2,8-dirTiethyl-1,6-dioxaspiro[4.5]dec-7-yl}3-meth- 
oxy-2-methyipentanoic acid.

1=670.9
G4S — Ư090-79-8.
■ATC Vet —  QAỈ6QA06; QP51AH03.
UNII — 90600YJ6ZP.

P h a rm a c o p o e ia s .  In  u s fo r v e te r in a r y  u s e  on ly .

U S P  3 6 : (M o n e n s in ). A  m ix tu re  o f  a n tíb io tic  su b s ta n c e s  
p ro d u c e d  b y  Streptomycci ãnnanumensừ.

Monensin Sodium iBANM, riNNMỊ 
Monensin Sódiqùe; Monensina sódica;Natrii Monensinum; 
HaTpni* M0HeH3MH. 

iG ssH siN aO ,,= 692 .9  
CAS — 22373-78-0.
ATCVet — QA16QAŨ6; QP51AH03.
UNII —  ỈGS872GAP/.

P h a rm a c o p o e ia s .  In  us fo r  v e te r in a r y  u s e  o n ly .

U S P  36 : (M o n e n s in  S o d iu m ). A n  o ff-w h ite  to  t a n  c ry s ta llin e  
p o w d e r .  S lig h tly  so lu b le  in  vvater; s o lu b le  in  d i lo ro lo rm  a n d  
in  m e th y l a lc o h o l; p rac tic a lly  in so lu b le  in  p e ư o le u m  sp irit. 
A v o id  m o is tu re  a n d  excessive  h e a t .

Proịịle
M o n e n s in  is a n  a n tỉp ro to z o a l u se d  as  th e  so d iu m  sa lt in  
v e te r in a ry  p ra c tic e  for th e  p r e v e n t io n  o f coccid iosis in  
p o u l try  a n d  as  a  grovvth p ro m o to r  fo r  ca ttle .

Narasin I8AN, USAN, rlNNI
Compound 79891; LiHy-79891; Nárasihà; Nárasiríe; Narasi- 
num;Hapa3MH.
2-(6-{5-f2-(5-Ethyitetrahydro-5-hydroxy-6-methylpyran-2-yl)- 
15-hydroxy-2,10,12-trimethyl-1,6,8-trioxadìspiro[4.1.5.3]pen- 
tadec-13-én-9-yl]-2-hydroxý-1,3-dimethyl-4H3xohepry0teữa- 
vhỹdro-3,5-diméthylpyran-2-yl)butyric áđd. 
câ3Hn O>1=765 0 
CAS — 55l34rĩ3-9. ,
ATC Vet —  QP5ỈAH04.
UNII —  DZY9VU539P. •

P h a r m a c o p o e ia ỉ .  I n  us ío r  v e te r in a r y  u s e  only .

U S P  36 : (N a ras in  G ra n u la r) . I t  c o n ta in s  n a ra s in  m ix e d  w i th  
s u ỉta b le  c a rr ie rs  a n d  in a c tiv e  in g re d ie n ts  p re p a re d  in  a  
g r a n u la r  fo rm  th a t  is free-Đ .ow ing  a n d  fre e  o f  ag g reg a tes . 
N a ra s in  is a  w h i te  to  o f f 'w h ite  c ry s ta ll in e  p o w d e r. S o lu b le  in  
vvater a n d  Ũ1 m e th y l  a lco h o l.

P rọ /ỊỴ e

N arasin , a n  a n tib io tic  p ro d u c e d  b y  Streptomyces aureofaàens. 
is a n  a n tip ro to z o a l u s e d  in  v e te r in a ry  p ra c tic e  fo r  t h e  
p re v e n t io n  o f  co c d d io s is  in  c h ick en s.

Nicarbaxin IBANỊ

Nicarbaána; HMKapốa3MH.
An. -equimoiecular complex o f 1,3-bis(4-niftophenyl)urea 
(Q 3H10N4O5) and 4,6-dim ethylpyrim idin-2-ol (CsHsNjO). 
C,9H18N60 6=426.4 
CAS-  330-95-0.
ATC Vet — QPSĨAE03.
um — 11P9NUA12U. ■

ProỊỊỊe
N icarb az in  is  a n  a n tip ro to z o a l u s e d  in  v e te i in a r y  p ra c tic e  fo r  
th e  p r e v e n t io n  oi c o c d d io s is  in  p o u ltry .

N i R i r a t e l  /BAN, USAN, riNNỊ
Methylmercadone; Niíurateeli; Nifurate)um; HnịypaTen.
5-Methylthiomethyl-3-(5-nitrofurfụrylideneamino)-2-oxazoli-.
dõne.
C ,oH „N 3 0 5S = 2 8 5 J  
CAS — 4936-47-4.
ATC —  G0IAX05.
ATC Vet —  QG01AX05.
UNII — U60U6P08SP.

Uses and Administration
N iíu ra te l  is  a  n i t r o ỉu r a n  d e r iv a t iv e  w i th  a  b r o a d  
a n tim ic ro b ia l s p e a r u m . I t is a c tiv e  a g a in s t t h e  p ro to z o a n  
ĩrìchomonas vagimlà a n d  h a s  a n  a n tíb a c te i ia l  s p e c tru m  
s im ila r  to  t h a t  of n itr o lu r a n to in  a n d  so m e  a n ti íu n g a l  a c tiv itỵ  
a g a in s t  Candida aìbicatis. A lth o u g h  o th e r  d m g s  a re  p re íe r re d ,  
n iíu ra te l  h a s  b e e n  u s e d  to  ư e a t  su sce p tib le  in íe c tio n s  o f  t h e  
g e n ito -u r in a ry  t ta c t  in  o ra l d o ses  o f  2 0 0  to  4 0 0  m g  th r e e  
tim e s  daily . I t  h as  a lso  b e e n  g iv e n  v ag ina lly .

Adverse Effeds
A d v erse  effec ts a sso c ia te d  w i th  tũ ỉu ra te l  i n d u d e  g a s ơ o -  
i n te s t i n a l  d ỉs tu r b a n c e s .  p e r íp h e r a l  n e u r o p a th y ,  a n d  
th ro m b o c y to p e n ic  p u tp u ra .  A llerg ic  re a c tío n s , h e p a to to x i-  
d ty ,  b lo o d  dyscrasias, a n d  p u h n o n a ry  r e a c tìo n s  s im ila r  to  
th o se  se e n  w ith  th e  s tru c tu ra lly  re la te d  d ru g  n iư o h i r a n to in  
h a v e  b e e n  rep o r te d  ra re ly . H a e m o ly tíc  a n a e m ia  m a y  o c c u r  
in  p a tie n ts  w i th  G6PD d e ũ d e n c y  g iv e n  n i íu ra te l .

H y p e rse n sitiv ily . T h e re  h a v e  b e e n  a f e w  re p o r ts  o f  c o n ta c t  
d e n n a ti t i s  a s so d a te d  w ith  n i íu r a te l ,1 i n d u d ỉn g  o n e  o f  a  
m a n  w ith  coataa d e rm a tit is  o f  th e  g e n ita l ỉ  o c c u n in g  5 
h o u r s  a í te r  th e  firs t u se  o f n U u ra te l o in tm e n t;  th e  m a n 's  
■wife w a s  b e in g  t r e a te d  vvith n ih ư a te l  v a g in a l p e s sa r ie s .2 
V u lv o v a g in a l a lle rg ic  c o n ta c t d e rm a títis  h a s  a lso  b e e n  
re p o t te d  8  days a í te r  th e  f in t  u se  o f  iũ fu ra te l  v a g in a l su p -  
p o s ito r ie s .1

1. Hdbi^D, et aỉ. Yulvovagỉnal allcrgỉc conuct dennaútìs from lúhưatel: 
TCport oi a case and revỉew oi ỉhe Jỉterature. Contact Dermatitis 2008; 58; 
251-2.

2. Bedelỉo PG. rt ai. Comact dermaiitis ừom nifuratel. Contđơ Dermatitis 
1983; 9: 166.

Precautíons
N iíu ra te l sh o u ld  n o t  b e  g iv e n  to  p a tie n ts  w i th  re n a l  
im p a irm e n t. n e u ro p a th ie s , o r  G 6 P 0  d e lid e n c y .

Interactìons
A disu l& ram -like  re a c tio n  m a y  o c c u r in  p a tie n ts  ta k in g  
a ỉc o h o l vvhiỉe o n  n ư u ra te ỉ  th e ra p y .

Pharmacoìànetics
w h e n  ta k e n  o ra ỉ ly  n U u ra te l  is  a b s o rb e d  f ro m  th e  
g a s tro in te s tin a ỉ  tra c t. A  m e ta b o li te , w i th  a c tiv ity  a g a in s t  
b a c te r ia  b u t  n o t  a g a in s t  tric h o m o n a d s . is e x c re te d  i n  th e  
u r in e .

Preparatíons

Proprietary P repạralions (details a re  given in  V olum e B)

Single-ingredĩetií Preparations. a.: M acnúron  Ger.: In im u rt;  Hong Ktmg: M acm iron  ItaL: In im iir; M acm iron  Mex.: M a a n ir -  or, PoL: M aan iro i; Rus.: M acm ứ or (MaxMHpop); vkr.: Macmix- 
o r  (M anrapop).

Mubi-ingredĩent PreparoHons. Otìna: Lang Yi sh u i  Qing
(t|cW); Cz.t M a a n ứ o r  Com plex; Hong Rong: M acm iror Com - 
plex; ItaL: In im ur Com plex: M acm iror C om plex; Mex.: M ac- 
m iro r Com plex V; PoL:' M acm iror Com plex; Port: Da&iegil;

Rus.: M a an ứ o r C om plex (MaxMBpop KoMnaexc); Turk.: M ac- 
m iror Complex; Ukr.: M acm irot Com plex (MaKMHpop
KoMtuiexc).

NÌfurSol [BAN, USAN, plNNI
Nihirsolum; Hnộypca/1. .
33-Dinitro-2'-(5-niừofurfurylidene)salìcylohydrazide.
c , 2 ^ 0 9 = 3 6 5 . 2
c ís  —16915-70-1.
ệịc Vet — QP51AXÓ5.
u m  —  TG99GOU55Z

ProíĩỊe
N ilu rso l is a n  a n tip ro to z o a l th a t  h a s  b e e n  u se đ  in  v e te r ín a ry  
p rac tic e  fo r th e  p r e v e n t io n  of b la c k h e a d  (h is to m o n iasis)  in  
p o u ltry .  N ư u rso l h a s  b ee ri b a n n e d  f ro m  use  in  ío o d -  
p r o d u d n g  a n im a ls  in  som e c o u n tr ie s  b e c a u s e  i t  is 
p o te n tìa ú ỹ  m u ta g e n ic ,  c a rd n o g e n ic , a n d  gẹno to x ic .

N i t u r t i m o x  (BAN, riNNi 
Ja y è r -2 5 0 2  N iíurtim oxum ; HMệypTMMÓMC. 
^■ẹtrahydro-3-m ethyí-4-(5rnitrofiirfurylideneam ino)-1,4^thia- 
á n e  1,1-dioxide. , . . ■' .
C,oH ,3N A S = 2 8 7 3  
C A S  — 23256-30-6. .
ATC — POĩCCOì.
ATC Vet — QPS1AC01. 
u m  —  M84I3K7C20.

P h a rm a c o p o e ia s .  I n  Fr. a n d  bít.
Uses and Administratỉon
N ìh ư tú n o x  is a  n i tr o ỉu r a n  d e riv a tiv e  w i th  a n típ ro to x o a l 
ac tiv ity . I t  is  oi v a lu e  J n  th e  tre a tm e n t  o f  A m e ric a n  
try p an o so m ias is  (C h a g a s ' d isease) d u e  to  in ỉe c tio n  b y  
Trỹpanosoma cruzi, e s p e d a lly  th e  ea rly  a c u te  s tag e  o f th e  
d ise a se  (see p . 9 2 5 .3 ) . In  A ỉr ic a n  try p a n o so m ia s is  i t  h a s  
so m e  ac tiv ity  a g a ỉn s t  T. brticrí gambiense, th e  o rg a n ỉsm  
re s p o n á b le  fo r  W e s t A ứ ica n  s leep in g  sickness.

N iíu rtim o x  is g iv e n  o ra lly  in  3 to  4  d iv ided  d o ses. I t  is 
b e tte r  to le ra te d  b y  c h ild re n  th a n  b y  ad u lts . T re a tm e n t  fo r 
A m e r i c a n  t r y p a n o s o m i a s i s  is g iv en  ío r  9 0  days fo r  a c u te  
in íe c tio n s  a n d  1 20  d a y s  fo r c h ro n ic  ỉn íec tio n s . D oses fo r 
a d u lts  a re  8  to  lO m g /k g  daily . F o r  doses in  A i r i c a n  
t r y p a n o s o m l a s i s  s e e  below .

F or deta iỉs  o f  d o se s  in  c h iỉd ren , see  below .

A d m in is tro tio n  in  c h ild re n . F o r  th e  ư e a tm e n t  of A m e ric a n  
try p a n o so m ia s is  (C h ag as’ d isease) in  c h iỉd ren , n i lu m m o x  
m a y  b e  g iv en  o ra lly  in  3 o r  4  d iv id ed  doses fo r 9 0  to  120 
d ay s. D oses a re  b a se d  o n  age a n d  w e ig h t:
•  c h ild ren  b o m  1 to  10 y ea rs  o f age: 15 to  20 m g /k g
•  c h ild ren  b o m  I I  to  16 yea rs  o f  age : 12.5 to  15 m g /k g

L e iỉh m a n ia s is . M u c o c u ta n e o u s  le ish m a n ia sis  o f  t h e  N ew  
W o rld  (p. 9 2 2 .1 )  is u su a lly  t re a te d  w i th  p e n ta v a le n t  a n ti-  
m o n y  or, in  th o se  w h o  d o  n o t  re sp o n d , w i th  a m p h o te r id n  
B o r  p e n ta m id in e . H o w e v e r, iũ fu r tim o x  lũ m g /k g  d a ily  for 
a  m in im u m  of 4  vveeks h a s  b e e n  s h o w n  to  b e  e tte c tiv e  in  
cases o f m u c o c u ta n e o u s  Ie ish m an iasis  in  C o lo m b ia  a n d  
B razil. D esp ite  th is , to x ic  e ííec ts  w ith  n iíu r tú n o x  á re  c o m - 
m o n  a n d  its ro le  a s  a  seco n d -lin e  d ru g  o r  w ith  p e n ta v a le n t  
a n tim o n y  h a s  n o t  b e e n  es tab lish e d .1

1. WHO. Conirol ot the leishmaniases. WH0 Tech Rep Scr 793, 1990. Also 
available at: http://Ubdocwho.ÌnƯtrs/WHO.TRS,793.pdỉ (accessed 
27/07/09)

N e u ro b la s to n ra .  N iíu rtim o x  is u n d e r  in v e s tig a tio n 1 in  th e  
m a n a g e m e n t o f  n e u ro b la s to m a  (p. 7 1 6 .2 ).

1. Saulnier sholler GL. et ai. A phase 1 study oỉ nìhirtíỉnox in patỉents with 
relapsed/reíractory neuroblastoma. J Pediatr Hematol Oncol 2011; 33:25- 
30.

A fric a n  ( r y p a n o s o m ia s is .  N ih ir tú n o x  h a s  b e e n  tr ie d  a s  a n  
a lte m a tiv é  to  m e la rso p ro l o r  e ũ o m i th in e  in  t h e  m e n in -  
g o e n c ep h a litic  s ta g e  o f  Trypanosoma bructi gambiertse in ỉe c -  
t io n  (p. 9 2 5 .2 ), b u t  h ig h e r  doses th a n  th o se  u se d  in  A m e r 
ic a n  try p a n o so m ia s is  a re  ne c essa ry . A  g o o d  in it ia l  
re sp o n se  w a s  a c h ie v e d 1 in  25  p a t ie n t ỉ  w ith  n U u r tim o x  
15 m g /k g  d a ily  fo r  6 0  days, b u t  3 p a tìe n ts  re la p s e d  w h ile  
s till rec e ỉv in g  n i íu r t im o x  a n d  a í u r th e r  12 ò f  19 p a tie n ts  
w h o  w e re  íoũo v v ed  u p  re iap sed  su b se q u e n tly . A n  a tte m p t2 
to  Im p ro v e  t h e  r e sp o n se  b ỹ  in c re a sin g  th è  d a ily  idbse e v e n  
h lg h e r  to  3 0 m g /k g  fo r  30  day s re s u lte d  in  su b s ta n tia l  to x i-  
d t y  a n d  o n ly  a  m o d e s t  im p ro v e m e n t in  res tilts, w i th  9  of 
2 5  p a tie n ts  re la p s in g . P ro m isin g  resu lts  h a v e  b e e n  
re p o r te d 5’4 í ro m  u s e  o f o ra l  n i ỉu r t im o x  1 5 m g /k g  d aily  
( 5 m g /k g  e v e ry  8  h o u rs )  ío r  10  d ay s vvỉth e ũ o m i th in e  
4 0 0 m g /k g  d a ily  ( 2 0 0 m g /k g  e v e ry  12 h o u rs )  in tr a v e n o u s ly  
fo r  7  days; th is  d ru g  c o m b in a tlo n  (NECT) h a s  n o w  b e e n  
in c lu d e d  in  t h e  YVHO List o f  E ssen tia l M e d id n e s  fo r  th e

The Symbol t  denotes a preparation no longer actìvely marketed

http://Ubdocwho.%c3%8cn%c6%aftrs/WHO.TRS,793.pd%e1%bb%89
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t r e a tm c n t  o f  h u m a n  A íric a n  try p a n o so m ia s is ,5 a n d  m a y  b e  
a  c a n d ỉd a te  to  r e p la c e  m ela rso p ro l i n  th is  c o n d it io n .6

1. Pcpin J, tí ai. An open dinỉcaỉ triâl of niíurtimox for arseno-resỉstant 
Trypanosoma brueri gambùnse sleeping sỉckness ỉn Central Zaỉre. Trans R 
sóc Trop Med Hyg 1989; 83: 514—17-

2. Pépin J, tí al. Hlgh-dose nihmtmox ĩor arseno-resỉstant Trypanosoma 
hrucei gambiemc sỉeepỉng sickness: an opcn triaỉ in Central Zaire. Trarts R 
Soc Trvp Mat Hyg 1992; Wỉ 254-6.

3. Prỉotto G, d/.Nifurtijnox-eflomithỉne combỉnatỉon therapy íorsecond- 
stage Trypanosoma bnuti gambừme sỉeepỉng àdcness: a randomứed 
dintaal õíaỉ in Congo, cỉìn ìnỊttí Dà 2007; 45:1435-42.

4. Priotto G.tíaL Nííurtimox-eSoraỉthine combination therapy for second- 
stage Aỉrỉcan Trỵponosoma bruoà gambừme trypanosomỉasis: a raultí- 
centre, randomised, phaỉe m, non-tníerioiity uíãỉ. Lanctí 2009; 374: 56- 
64.

5. WHO. WHO Modeỉ List of Essentỉai Medỉcỉnes; 16th list (updated March 
2010). Avaỉỉable au http://www.who.int/medidnes/publications/ 
essentỉalmedỉdnes/updateđ sỉxteenth adult.ỉist en.pdf (accessed 
04/07/10)

6. Lu^e V, tí  ai. Cheraotherapy ỉor second*stage human Aữỉcao 
ơypanosomiasts. Available ỉn liie  Codirane Database of Systeraatíc 
Reviews; Issue 8. Chichestcr John Wiley; 2010 (accessed 02/02/11).

Adverse Effects and Precautions
A d v e rse  e f f e a s  a re  c o m m o n  vvith n i íu r t im o x  a n d  in đ u d e  
g a s tro in te s tin a l  e ffec ts  su c h  as  a n o re x ia ,  loss of w e ig h t, 
a b d o m in a l p a in , n a u se a  a n d  v o m itin g , a n d  effec ts o n  th e  
n e rv o u s  System , su c h  as tn e m o ry  loss, in so m n ia , CNS 
e x d te m e n t ,  c o n v u ls io n s , a n d  p sy c h o tie  b e h a v io u r .  L ong- 
te r m  t r e a tm e n t  h a s  b e e n  a s s o d a te d  vvith p e rip h e ra l  n e rv o u s  
System  e ơ e c ts  su c h  as t te m o r ,  m u s d e  w e a k n e ss , m ild  
p a ra e s th e s ia ,  a n d  p o ly n e u ro p a th y . H a e m ato lo g ic a l a d v e rse  
e ữ e c ts , s k in  r a sh e s , a n d  o th e r  aU ergic re a c tio n s  m a y  o c c u r. 
P a tie n ts  a re  a d v ise d  n o t  to  d r in k  a lc o h o lic  b e v e ra g e s  vvhiie 
ta k in g  n i ỉu r t im o x .

Breast ỉeeding. W o m e n  b e in g  ơ e a te d  vvith n i íu r t im o x  fo r 
A m e ric a n  try p a n o so m ia s is  a re  d isc o u ra g e d  f ro m  b re a s t  
ỉe e d in g . H o w e v e r, b ased  o n  th e o re tic a l  m o d e ls  to  e s tim a te  
b r e a s t  m ilk  c o n c e n tra t io n s  a n d  m ilk -p la sm a  ra tio , th e  risk  
fo r  s ig n iS c a n t i n ía n t  e x p o su re  to  n ỉ ỉu r t im o x  th ro u g h  
b r e a s t  m ilk  w a s  c a lc u la te d  to  b e  sm a ll a n d  belovv th e  Ievel 
o f  e x p o s u re  o f  in ía n ts  re c e iv in g  n i íu r t im o x  ư e a tm e n t  fo r  
A m e ric a n  try p a n o s o m ia s is .1 In  v ie w  o f  th e s e  h n d in g s  it 
w a s  re c o m m e n d e d  th a t  th e  r i ỉk  o ỉ  s to p p in g  b re a s t  le e d in g  
s h o u ld  b e  ca re íu U y  e v a lu a te d  a g a in s t  its  b e n e h ts ,  p a r t ic u -  
la r iy  i n  p o o r  c o m m u n itìe s  vvith l im ite d  Services.

1. Gartía-Bournẳssen F, tí aỉ. Is use of nỉfurtỉmox ỉor the ưeatment of 
Cbagas dỉsease compatỉbỉe with breast íeeding? A popuiaiion 
pbannacokinetics anaỉysii. Arch Dừ Chili 2010; 95: 224-8.

M utagenicity. A n  in c re a se  in  c h ro m o so m a l a b e rra tio n s  
h a s  b ẽ e n  s e é n  in  c h ild re n  gi v e n  n i íu r t im o x .1

1. Gorỉa NB. tí ai. Thirteeníokl increase oỉ chromosomal abcrraúoru 
non-randoraly disoỉbuted in chagaâc children treated wỉth nihirtimox. 
Mutat Ra 1989; 224: 263-7.

Pharmacokinetìcs
O ra l l ũ ỉu r t im o x  is vvell a b s o rb e d  a n d  p e a k  s e ru m  
c o n c e n tra t io n s  o c c u r  a f te r  4  h o u r s .  I t  is r a p id ly  a n d  
e x te n ã v e ly  m e ta b o lis e d  a n d  re la tìv e ly  lovv c o n c e m ra t io n s  
o f  n ih ư t im o x  a p p e a r  in  t h e  p la s m a  a n d  tis su es. I t  is 
p re s u m e d  to  c ro ss  th e  b lo o d -b ra in  b a rr ie r .  Less t h a n  1 %  of 
a n  o ra l  d o se  is  e x c re te d  u n c h a n g e d  in  t h e  u r in e .  T h e  h a lf -  
Uỉe is  a b o u t  3 h o u r s  a n d  is n o t  s ig n iS c a n tly  a lte re d  in  th o se  
w i th  s e v e re  r e n a l  im p a irm e n t.

R e íe re n c e s .
1. Pauỉas c , tí aỉ. Pharmacokúieưcs of a nỉtroỉuran compound. nihirtimox, 

in heaỉthy volunteers. ỉnl J CKit Pharmacoỉ Tha Toxicol 1989; 27; 454-7.
2. Gonzaỉez-Martỉn G. tí aL The pharmacokỉnetỉcs of nihirtỉmox in chronỉc 

renal ỉaỉlure. SurJ Cỉút Pharmacol 1992; 42; 671-3.

Preparations
Proprielary Prepom tions  (details a re  g iven  in  V olum e B) 

Single-ingredient Prepor otions. Chile: Lam pit.

N im o ra x o le  /RAN, rlNN)
, Nirnorazol; Nlmorazolo; Nimora2 olum; Nitrimidaãna; Nitri- 
midaáne; HnMopa3on. . ■ 
Ạ-t2-(5-Nìtrọinnidazol-1-yl)ethy0morpholine. 
QH14N4Oj=226.2.
CAS-r 6506-37-2.
ATCP01A806  
ATC Ver— QP51AA06. 
mil^-469UưOH4G.

Pharmacopoeỉas. In  It.

Uses and Administration
N im o ra z o Ie  is  a  5 - n iư o im id a z o le  d e r iv a tiv e .  I t  h a s  
a n tim ic ro b ia l  a c tio n s  a n d  u se s  s im ila r  to  th o s e  o f  m e tro -  
n id a z o le  (p . 9 3 6 .2 ) .  I t  is a lso  u s e d  a s  a  rad io se n sitise r.

In  t h e  t r e a tm e n t  o f  trichomonlasis, th e  u s u a l  d o se  o f 
n im o ra z o le  is  2  g  o ra lly  as a s in g le  d o se  w i th  a  m a in  m e a l. It 
m a y  a lte m a t iv e ly  b e  g iv en  in  a  d o se  o f  1 g  e v e ry  12 h o u r s  fo r  
th re e  doses, o r  2 5 0  m g  th re e  t im e s  d a ily  fo r  5 to  7 d a y s . In  
amoebiasis, n im o ra z o le  1 g  is g iv e n  tvvice da ily , u s u a lly  fo r

5 to  10 day s a n d  in  g ỉ a r d i a s ỉ s  a  d o se  o f  5 00  m g  is g iven  
tw ic e  d a ily , u su a lly  fo r  5 to  7  days.

N im o ra z o le  m a y  a lso  b e  u s e d  in  th e  ư e a tm e n t  oi a c u t e  
u l c e r a t i v e  g in g iv i t i s  ỉn  a  d o se  o f 5 0 0  m g  tw ic e  d á ily  fo r  2 
days.

Radiosensitisatíon. R e íe re n c e s  to  th e  u se  o ỉ  n im o ra z o !e  as 
a  rad io se n s it is e r  in  th e  m a n a g e m e n t  o f  h e a d  a n d  n e c k  
c a n ce r .

1. Overgaard ì, t í  aỉ. A randomỉzed double-blỉnd phase m  srudy oỉ 
QỈmonzole as 8 hypoxic radioscnsitizer of prỉmary radỉotherapy ỉn 
supragỉottỉc larynx and pharynx cardnoma: results of the Danỉsh Head 
and Nede Cancer Study (DAHANCA) Protocol 5-85. Radioứưr Oncol 
1998;46: 135-46.

2. Henk JM. tí aỉ. Treatment of head and nedc cancer wỉth CHART and 
nỉmoraroỉe: phase n study. Radiother Oncoì 2003; 66: 65-70.

3. Overgaard ỉ. tí ai. Pỉasmà osteoponnn. hypoxia, and response to the 
hypoxia sensỉtíser nỉmorazoỉe in radỉoxherapy of head and nedc cancen 
results from the DAHANCA 5 randooiised double-bỉind placebo* 
conưoỉled tĩial. Lanctí Oncoĩ 2005; 6:757-64.

4. Bjamason NH, tí aỉ. The nỉmorazole regimen in patỉents wỉth head and 
neck cancer can increase the eíĩect of vitamin K antagonists. Acta Onal 
2008;47:150-1.

Adverse Effects and Precautions
As fo r M e tro n id a z o le , p . 9 3 7 .3 .

Pharmacokinetícs
N im o ra z o le  is rea d ily  a b so rb e d  fro m  th e  g a s tro in te s tỉn a l  
t r a a .  P e a k  b lo o d  c o n c e n ơ a t io n s  o c c u r  vvith in  2  h o u rs ,  an d  
h ig h  c o n c e n tra t io n s  a re  r e p o r te d  to  o c c u r  in  s a liv a ry  an d  
v a g in a l se c re d o n s . T r ic h o m o n id d a l u r in a r y  c o n c e n tra tio n s  
m a y  p e rs is t fo r u p  to  4 8  h o u r s  a l te r  a  d o se . I t  is m a in ly  
e x c re te d  in  th e  u r in e  as  m e ta b o li te s  th a t  a lso  h a v e  som e 
a n tip ro to z o a l a n d  a n tib a c te r ia l  ac tiv ity . U n c h a n g e d  đ ru g  
a n d  m e ta b o li te s  a lso  a p p e a r  in  b re a s t  m ĩlk .

Preparations
Proprietary Preporations (details are given in Volume B)
Sỉngle-ingredient Preparotions. Arg.: Naxogin; BelgNaxogint; 
Braz.: Naxogin; Gr.: Naxogin; Rus.: Naxogin (HaxcottxHH); Turk,: Naksojin; Ưkr.i Naxogin (HaKC04XHH).

M uhi-ingredient Preparatíonỉ. Braz-: Naxogin Composto; Chile: 
Naxogin Compositum-Ị-; ỉndon .: Gynoxa; Naxogin Complex.

N ỉ t a z o x a n i d e  (BAN. USAN, riNNi 
Nitazoxanida; Nitazoxanidum; PH-5776; HnT330KcaHHfl. 
A/-(5-Nitro-2-thiazolyl)salicylannide acetate.
C ,2H9N305S=307.3cís — 55981-09-4.
ATC — P01AX11.
UNII—SOẠ12P04ỈN.
Uses and Administration
N ita z o x a n id e  is u se d  for th e  ữ e a tm e n t  o f  c ry p to sp o rid io sis  
(p. 9 2 1 .1 )  a n d  g iard ias is  (p . 9 2 1 .3 ). It 15 g iv e n  o ra lly  a n d  
s h o u ld  b e  ta k e n  w ith  lo o d ; th e  u s u a l  d o se  is 5 0 0  m g  tvrice 
d a ily  ío r  3 d ay s.

F o r  d e ta ils  o f  d o ses  in  c h ild re n , se e  b e lo w .
N ita z o x a n id e  h a s  a lso  b e e n  tr ie d  in  se v era l o th e r  

p ro to z o a l a n d  h e lm in th  in fe c tio n s , p a r t ic u la r ly  Ũ1 im m u -  
n o c o m p r o m is e d  p a t ie n ts ,  in c lu d in g  th o s e  w i th  HTV 
in ỉe c tio n . -It is a lso  b e in g  in v e s tig a te d  fo r  th e  t te a tm e n t  oí 
c h ro n ic  h e p a ti tis  c .  r o ta v iru s  d isease , a n d  Clostridium diffiált 
colitis. F o r  ỉu r th e r  in lo r m a t io n  see b e lo w .

R e v ie w s .
1. Baiỉey JM. Erramouspe J. Nỉtazoxanide treatment lor giardiasỉs and 

cryptospoiidiosis in children. Ann Pharmaeother 2004; 38: 634-40.
2. Fox LM. Saravolaa LD. Nỉtaxoxanide: ã nevv thiaxolỉde antỉparasỉtỉc 

agenL ơùt Infèơ Dừ 2005; 40: ỉ 173-80.
3. Musher DM, tíaỉ. Niuxoxanide for the treatment oỉ Closưidium (UÍCtíỉe 

coỉỉtis. ơin ỉnfetí Dừ 2006; 43: 421-7.
4. Andenon VR. Curran MP. Nitazo%anide: a review of ìts use in the 

treatment oí gastrointenỉnal iníections. Drugs 2007; 67: 1947-67.

A d m in is tr a t io n  in  c h ild re n . F o r  th e  ư e a tm e n t  o ỉ  c ry p to s- 
po rid io s is  a n d  g iard iasis in  c h iỉd re n , n i ta z o x a n id e  is g iv en  
o ra lly  vvith fo o d . D oses a re  lO O m g tvvice d a ily  fo r  3 days 
in  th o se  ag e d  1 to  3 y e a rs  a n d  2 0 0  m g  tvvice d a ily  fo r 3 
days in  th o se  a g e d  4  to  11 y e a rs .

-A n tib io iic -assoc ic rted  colH is. ơostridium dijfìdỉe co litis  is 
u su a lly  ư e a te d  vvith m e ư o n id a z o le  b u t  t r e a tm e n t  ía ilu re s  
a re  in c re a sm g ly  b e in g  r e p o r te d  a n d  th e r e  is c o n c e m  o v e r 
th e  e m e rg e n c e  o f v a n c o m y d n  res is ta n c e  if it is u s e d  for 
ư e a tm e n t  in s te a d . N ita z o x a n id e  is th e r e ío r e  b e in g  in v es ti-  
g a ted  as  a  p o ssib le  a l te m a t ìv e  to  m e tro n id a z o le .  A  p ro - 
sp ectiv e , ra n d o m ise d , d o u b le -b lin d  s t t id y 1 ỉo u n d  th a t  n ita -  
z o x a n id e  (a t a n  o ra l d o se  o f  5 0 0  m g  tvvice dcũly fo r  7  to  10 
days) w a s  a t  lea s t  as e ffec tiv e  a s  m e ư o n id a z o le  g iv e n  a t  a 
dose  o f 2 5 0  m g  4  t im e s  d a ily  fo r  10 d a y s . A  h ư th e r  s tu d y 2 
in  35  p a tie n ts  w h o  ỉa i le d  t r e a tm e n t  w i th  m e ư o n id a z o le  
for c . diffĩdle co litis  a n d  w e re  th e n  ư e a te d  vvith n ita z o x a -  
n id e  re p o r te d  in it ia l  c u re  r a te s  o f 7 4 %  a fte r  10  d ay s. H ow - 
ev e r, 7  p a tie n ts  l a te r  h a d  r e c u r r e n t  d ise a se . T h re e  o f  th e

p a tie n ts  w h o  ía i le d  ũ i i t ia l  t r e a tm e n t  a n d  o n e  o f  th o se  w h  ) 
h a d  r e c u r r e n t  d ise a se  w e r e  r e - ư e a te d  a n d  re s p o n d e d  t } 
n i ta z o x a n id e , g lv in g  a n  a g g re g a te  c u re  w ith  n ita z o x a n id e  
o f  6 6 % .

1. Musher DM, tí ai. Nỉtaxoxanỉde for the treatment of Clostridium dỉfSd1 í  
coỉỉtis. ơm Irựèa Dù 2006; 43:421-7.

2. Muỉher DM. tí  aỉ. Cỉostrỉdium diíSdle coỉltỉs that ỉaiỉs conventỉom 1 
metronỉdaxok therapy: response to nỉtaxoxanỉde. J Ântimicrob Chanothe r 
2007;59:705-10.

H epcrtitis c .  N ỉta z o x a n id e ,  g iv e n  o ra lly , e i th e r  as  m o n o -  
th e r a p y  o r  w i th  p e g in te r ỉe ro n  a ỉía -2 a  (w ith  o r  v v ith o u : 
r ib a v irin )  is b e in g  in v e s t ig a te d  ío r  t h e  ư e a tm e n t  o f c h r o n i : 
h e p a ti tis  c (p. 9 5 2 .1 ).

N itaz o x a n id e  m o n o th e r a p y  (5 0 0  m g  tw ic e  dai]y  fo r  2‘ 
vveeks) in  p a tie n ts  w i th  c h ro n ic  h e p a ti tis  c g e n o ty p e  ‘ 
re s u l te d  in  s u s ta in e d  v ứ o lo g ic  r e sp o n se  (u n d e te c ta b ii 
s e ru m  h e p a tí tis  c v iru s  RN A  2 4  vveeks a í te r  th e  e n d  o 
th e ra p y )  in  17%  (4  o f  2 3 )  o f p a tie n ts ;  all re s p o n d e ts  ha< 
b a s e l i n e  s e r u m  h e p a t i t i s  c v i r u s  R N A  l e v e l :  
< 4 0 0 0 0 0 I U /m L .1 A  la te r  p h a s e  n  s tu d y ,2 in  tre a tm e n t  
n a iv e  p a tie n ts  w i th  c h ro n ic  h e p a ti tis  c g e n o ty p e  4, g iv en  1 ĩ 
w e e k s  o f le a d - in  t r e a tm e n t  w i th  n i ta z o x a n id e  m o n o th e r a p i  
fo llo w e d  b y  a fu r th e r  3 6  vveeks o f  t te a tm e n t  w i th  a d d it io n a  
p e g in te r íe ro n  a lfa -2 a  ( w ith  o r  w i th o u t  r ib a v irin )  rep o rtec  
a n  úiCTease in  th e  p e rc e n ta g e  o f p a tie n ts  w i th  su s ta in ec  
v iro lo g ic  resp o n se  c o m p a re d  w ith  S tan d ard  th e r a p y  01 
p e g in te r íe ro n  a lfa -2 a  p lu s  r ib a v irin  fo r  4 8  vveeks. A sim ila i 
s tu d y 3 in  p a tie n ts  w i th  m a in ly  h e p a ti tis  c g e n o ty p e  4 
in fe c tio n  lo u n d  t h a t  th e  le a d - in  ư e a tm e n t  tim e  for 
n i ta z o x a n ìd e  m o n o th e r a p y  c o u ld  b e  re d u c e d  fro m  12 
vveeks to  4  w e e k s  v v ith o u t c o m p ro m is in g  s u s ta in e d  v iro logic 
resp o n se  ra tes .

1. Rossignol JF. ít al. Clinical niai: randomized. double-blind. placebo- 
controỉled ítudy oí nitaxoxanỉde monotherapy íor the treatment oi 
parỉents with chronic hepatitis c  genotype 4. Aìiment Pharmacol Thtí 
2008; 28: 574-80.

2. Rossỉgnoi JF, tí ai. ỉmproved virologỉc response in chronỉc hepatiús c 
genotype 4 treated vvith nitaxoxanỉde. pegimeríeron. and rìbavirín. 
Gastroenterữlogy 2009; 136: 856-62.

3. Rossignol JF, tí a i Treatmeni oí chronic hepatỉtis c  using a 4-week lead- 
in with nitazoxanide beỉore peginterieron plus nitazoxanỉde. J ơìn 
Gastroenterol 2010; 44: 504-9.

P r o to z o a l  in íe d io n s .  A s vvell as  its  e s ta b lish e d  u s e  in  c ry p - 
to sp o rid io sis  (p . 9 2 1 .1 )  a n d  g iard ias is  (p . 9 2 1 .3 ), n i ta z o x a -  
n id e  h a s  b e e n  u s e d  in  o th e r  p ro to z o a l in íe c tio n s  in d u d in g  
in te s tin a l  a m o e b ia sis  (p . 9 1 9 .1 ), b las to c y sto s is  (p. 9 2 0 .3 ), 
c u ta n e o u s  le ish m a n ia s is  (p. 9 2 2 .1 ) ,  a n d  m ic ro sp o riđ io s is  
(p . 92 4 .1 ).

R o to v iru ỉ  d i a r r h o e a .  A  ra n d o m ise d  d o u b le -b lin d  p laceb o - 
c o n ư o lle d  s tu d y ' in  3 8  c h ild re n  (m e d ia n  a g e  11 m o n th s )  
w i th  c o n h rm e d  r o ta v iru s  d ia r rh o e a  ío u n d  t h a t  o ra l n ita -  
z o x a n ỉd e  7 .5 m g /k g  tw ic e  d a ily  fo r  3 days s ig n ib c a n tly  
re d u c e d  th e  d u r a t io n  o í  ro ta v iru s  d isease . T h e  m e d ia n  
t im e  to  r e s o lu tio n  o f  i lln e ss  a í te r  t h e  firs t d o se  w a s  31 
h o u r s  fo r th o se  g iv e n  n i ta z o x a n id e  c o m p a re d  w ith  75  
h o u n  fo r th o se  g iv e n  p lac e b o . A n o th e r ,  s in g le -b lin d  
s tu d y 2 in v o lv in g  147  c h ild re n  ỉo u n d  n i ta z o x a n id e  te n d e d  
to  b e  m o re  eH ective  t h a n  p ro b io tic s  in  r e d u d n g  d u ra t io n  
o f  d ia r rh o e a  a n d  t im e  in  h o sp ita l.

1. Rossignol J'F, tí aỉ. Efíea oỉ nitazoxanide íor treatraent oỉ severe 
rotavirus dỉarrhoea; randomised doubỉe-bỉỉnd placebo-conưolled trial. 
Unctí 2006; 368: 124-9.

2. Teran CG. tí a i Nitazoxanide vs. probiotỉcs íor the treatment of acute 
rotavinỉs diarrhea in children: a randomized, sỉngle-bỉind. conưolled 
trial ỉn Boỉivỉan chiỉdren. Ittí J ỉnỊcứ ĐŨ 2009; 13: 518-23.

W o rm  in íe c tio n s . N ita z o x a n ỉđ e  h a s  b e e n  u se d  in  v a río u s  
h e lm in th ia se s , in c ĩu d ln g  asca rias is  (p. 143 .3 ), h y m e n o le -  
p ias is  (p. 146 .1 ), t h e  l iv e r  í lu k e  in íe c tio n  ỉa sđ o lia s ỉs  
(p . 146 .2 ), a n d  t r ic h u r ia s is  (p. 1 4 9 .1 ).

Adverse Effects
T h e  m o s t  c o m m o n  a d v e rs e  e ffe c ts  a s s o d a t e d  w i th  
n ita z o x a n id e  a re  a b d o m in a l  p a in ,  d ia r rh o e a ,  n a u s e a ,  
v o m itin g , a n d  h e a d a c h e .  O th e r  less  c o m m o n ly  re p o n e d  
a d v e rse  e ữ e c ts  L n d u d e  a n o re x ia ,  lev e r , ỉla tu le n c e ,  p ru ri tu s , 
a n d  d izziness. S p o n ta n e o u s  b o n e  ừ a c tu re  a n d  d isc o lo ra tio n  
o f  u r in e  a n d  o f t h e  e y e s  h a v e  b e e n  re p o r te d  ra re ly . 
In c re a se d  c re a t in in e  a n d  l iv e r  e n z y m e  v a lu e s  h a v e  b e e n  
n o te d .

Pharmacokinetícs
N ita z o x a n id e  is a b so rb e d  b o m  t h e  g a s tro in te s tin a l  t r a a  a ỉte r  
o ra) d osage  a n d  is r a p id ly  h y d ro ly s e d  to  a n  a c tiv e  d esace ty l 
m e ta b o li te , t ìz o x a n id e . T iz o x a n id e  t h e n  p a rt ìa l ly  u n d e rg o e s  
c o n ju g a tìo n , m a in ly  b y  g lu c u ro n id a t io n . T h e  e x te rn  o f 
a b so rp tio n  is e n h a n c e d  ư  g iv e n  vvith  ỉo o d  a n d  p e a k  p lasm a  
c o n c e n tra tio n s  o ỉ  t iz o x a n id e  a n d  th e  g lu c u ro n id e  a re  se e n  1 
to  4  h o u r s  a f te r  a n  o ra l  d o se . T h e  p a r e n t  d ru g  is n o t  d e te c ted  
in  p lasm a . T iz o x an id e  is  m o re  t h a n  9 9 %  b o u n d  to  p lasm a  
p ro te in s .  A b o u t n v o - th ird s  o f  a n  o ra l  d o se  o f  n i ta z o x a n id e  is 
e lim in a te d  in  th e  ỉa e c e s  a n d  o n e - th ird  in  t h e  u r in e ;  
tiz o x a n id e  is e x a e t e d  in  t h e  u r in e ,  b ile , a n d  íaeces , w h ile  
t h e  g lu c u ro n id e  is e x c re te d  in  o n ly  t h e  u r in e  a n d  bile .

All cross-reíerences reíer to entries in Volume A

http://www.who.int/medidnes/publications/


Nimorazole/Paromomycin Sulíate 943

Preparations
Proprietary Preparatioru (details a re  g iven  in  Volum e B)

Sngle-tngredient Preparations. Arg.: N ìxoran; Braz.: A nnita; 
ỉnđiar. N etazox; N itacure; Nitarid; Nitazet; Nitzix; Nizonlde; 
Nozoa; Mí x : Avisan; B ionit' D axon; Dexidex; Kidonax; M ita- 
fa r  Padovan Ton; Param ix; Parsenida; Rosanil; Zotanixin; USA: 
Alinia; Veneĩ.: Celectan.

Mulri-ingredient Preporations. India: Abof-NZ; Bacter-N 2 Besto- 
Ịjox N; FIagynor; FIoxine-NT; Floxole-NT; Inflobid-NXT; Neta- 
zox-OF; Nita-O; N itazet-0 ; N itzix-0 ; N izonide-0 ; Ofcare-NT; 
Oflee-NT; 01p it-N 2  Osani-NT; 0 x a lic -N 2  Mex.: HeBton.

Ornidaxole IUSAN, HNNI
Omidátsoli; Ornidazol; Ornidazolum; Ro-7-0207; 0pHMfla3on.
1 -Chloro-3-(2-methyl-5-nitroimidazol-1-yl)propan-2-o!.
CíH1oC!N303=219.6
GAS —  16773-42-5.
ATC —  G0ỈAF06; J01XD03; P0ÌA803.
ATC Vet QG01AF06; QJQ1XD03; QP5IAA03.
UNII — 62XCK0C93T.

Uses and Adminỉstration
O m id az o le  is a  5 -n itro im i'd a z o le  d e riv a tiv e . It h a s  th e  
a n tim ic ro b ia l  a c tìo n s  o f  m e trb n id a z o le  a n d  is u se d  s im ila rly  
(see  p . 9 3 6 .2 )  in  t h e  t r e a tn ie n t  o f  su scep tib le  p ro to z o a l 
in ỉe c tỉo n s  a n d  a lso  in  th e  t r e a tm e n t  a n d  p ro p h y la x is  of 
a n a e ro b ic  b a c te r ia l  in íe c tio n s  (p . 173 .1 ).

It ís given orally aíter food, or intravenoúsỉy. Inưavenous 
Solutions of omìdazole should be diluted to ỉ  mg or less per 
mL and 100 or 200 m i iníused over 15 to 30 minutes.

In  a m o e b i a s i s  (p . 9 1 9 .1 ), 5 0 0 m g  o f  o m id a z o le  is g iv en  
o ra lly  tvvice d a ily  ỉo r  5 to  10 days. P a tie n ts  w ith  a m o e b ic  
d y se n te ry  m a y  b e  g iv e n  1.5 g  as  a  s in g le  daily  d o se  fo r  3 
days. A n  a lte m a t iv e  r e g im e n  fo r  a d u lts  o v e r  60  k g  is l g  
tw lce  d a ily  fo r  3 d a y s . In  se v e re  a m o e b ic  d y se n te ry  a n d  
a m o e b ic  l iv e r  a b sce ss , o m id a z o le  m a y  b e  g iv e n  by  
in ư a v e n o u s  in íu s io n  in  a  d o se  o f  0 .5  to  l g  initiaU y, 
fo llo w ed  b y  5 00  m g  e v e ry  12 h ò u r s  ío r  3 to  6 days.

In  g i a r d i a s i s  (p . 9 2 1 .3 ), 1 o r  1.5 g  o f  o m id a z o le  Ỉ5 g iv en  
o ra lly  as  a  sin g le  d a ily  d o se  ỉo r  1 o r  2  days.

I n  t r ỉ c h o m o n i a s ủ  (p . 9 2 5 .1 ), a  s ỉn g ỉẽ  o ra l d o se  o f  1.5 g 
is g iv en ; a l te m a t iv e ly .  a  5 -d a y  o ra l c o u rse  o í  o m ld a z o le  
5 00  m g  tvvice d a ily  m a y  b e  u se d . S e x u a ỉ p a r tn e rs  s h o u ld  also 
b e  ư e a te d .

F o r t h e  triatment o f  a n a e r o b i c  b a c t e r í a ỉ  i n í e c t i o n s ,  
o m id a z o le  is g iv e n  b y  in ơ a v e n o u s  in ỉu s io n  in  a n  in it ia l  dose 
o f  0 .5  to  1 g, fo IIo w e d  b y  1 g  d a ily  as  a  sin g le  do se  o r  in  tw o  
d iv id ed  d o se s  ío r  5 to  10 days; o ra l  th e ra p y  w ith  5 00  m g  
e v e ry  12 h o u r s  s h o u ld  b e  s u b s ti tu te d  as  so o n  as po ssib le .

F o r  t h e  prevention o f p o s to p e ra tiv e  a n a ero b ic  b a c te r ia ỉ 
in íe c tio n s , 1 g  is g iv e n  b y  in tra v e n o u s  in íu s io n  a b o u t  30 
m in u te s  b e ío re  su rg e ry .  A n  a l te m a t iv e  o ra l  reg im e n  is 1.5 g 
g iv en  12 h o u r s  b e ío r e  su rg e ry , t h e n  5 00  m g  every  12 h o u n  
fo r  3 to  5 d a y s  a l te r  t h e  su rg ẽ ry .

F o r  d e ta ils  o f  d o se s  in  c h i l d r e n ,  see  belovv.

A d m in is tr a t ío n  in  c h ild re n . O m id a z o le  is lic e n sed  in  sev- 
e ra l  c o u n tr ie s  in  c h ild re n  vveighing  u p  to  3 5 k g  fo r  th e  
t r e a tm e n t  o f  su sc e p tib le  p ro to z o a l in fe c tio n s  a n d  also  in  
th e  t r e a tm e n t  a n d  p ro p h y la x is  o f  a n a e ro b ic  b a c te r ia l in íec - 
tio n s . I t  is g iv e n  o ra lly  a f te r  lo o d  o r  in tra v e n o u s ly . C hil- 
d re n  vveigh ing  o v e r  35 kg  m a y  b e  g iv en  th e  a d u lt  dose 
(ab o v e).

In  a m o e b i a s i s  c h ild re n  m a y  b e  g iv en  a n  o ra l  do se  of 
25 m g /k g  as  a  s in g le  d a ily  d o se  for 5 to  10 days. T h o se  w ith  
a m o e b ic  d y s e n te ry  m a y  b e  g iv e n  4 0 m g /k g  as  a  s in g le  daily  
dose  ío r  3 d ay s. In  s e v e re  a m o e b ic  d y se n te ry  a n d  a m o eb ic  
liv e r  abscess , o rn id a z o le  m a y  b e  g iv en  b y  in tra v e n o u s  
in íu s io n  in  a  d o se  o f  2 0  to  30  m g /k g  d a ily  fo r 3 to  6  day s. In  
g ỉ a r d i a s i s ,  30  o r  4 0  m g /k g  is g iv e n  o ra lly  as a  sin g le  daily  
dose  fo r  1 o r  2 d a y s  a n d  in  t r i c h o m o n ỉ a s i s ,  a  s in g le  oral 
d o se  o f -25 m g /k g  is g iv en .

F o r  t h e  t r e a tm e n t  of a n a e r o b i c  b a c t e r ỉ a l  i n íe c t i o n s ,
o m id a z o le  is g iv e n  b y  in tr a v e n o u s  in ỉu s io n  in  a  d o se  oi 
10 m g /k g  e v e ry  12 h o ũ r s  fo r  5 to  10 day s o r  o ra lly  a t  a  dose 
of 20  to  3 0  m g /k g  d a ily . F o r  t h e  p r e v e n t io n  of p o s to p e ra tiv e  
a n a e ro b ic  b a c te r ía l L níections, 2 0  to  3 0 m g /k g  m a y  b e  g iv en  
o ra lly  o r  in tr a v e n o u s ly  12 h o u r s  b e fo re  su rg ery ; a fte r  
su rg e ry  a  d o se  o f 2 0  to  30  m g /k g  is g iv e n  e v e ry  12 h o u rs  for 
3 days!

A d m in is tro tio n  in  h e p a i ic  im p a irm e n t.  I n  v iew  o i  th e  p ro -  
lo n g e d  h a lf - life  a n d  re d u c e d  d e a ra n c e  o f o m id a z o le  
r e p o r te d  in  p a tie n ts  w i th  h e p a d c  d y s íu n c tio n  (see  b e lo w ), 
th e  in te r v a l  b e tw e e n  d o ses  s h o u ld  b e  d o u b le d  in  p a tie n ts  
w i th  s e v e re  h e p a tic  im p a irm e n t.

A d m in is tr a t io n  in  r e n o l  im p a irm e n t.  T h e  e lim in a tío n  of 
o m id a z o le  is  r e p o r te d  to  b e  la rg e ly  u n a lte re d  in  p a d e n ts  
vvith im p a ire d  r e n a l  { u n c tio n  (see  u n d e r  P h a rm a c o k i-  
ne tic s , belovv). D o sa g e  a d ju s tm e n t  is th e re ío re  u su a lly

u n n e c essa ry , a lth o u g h  p a tìe n ts  re c e iv in g  h a e m o d ia ly s ls  
sh o u ld  b e  g iv e n  a  su p p le m e n ta l  d o se  o f o m id a z o le  (o ra l o r  
in tr a v e n o u s  ío rm u la tio n s )  w i th  e a c h  d iaỉysis ru n ;  l icen sed  
p r o d u c t in lo rm a t io n  ỉo r  a n  o ra l ío rm u la t io n  o ỉ  o m id a z o le  
suggests  a  s u p p le m e n ta l  d o se  o f  5 0 0  m g  s h o u ỉd  b e  g iv en  ií 
t h e  daily  do se  is  2 g  d a ily  o r  2 5 0  m g  s h o u ld  b e  g iv e n  ư  th e  
d a ily  do se  is 1 g daily .

R h e u m a to id  a r th r i t is .  R h e u m a to id  a r th r it is  is c o m m o n  in  
p a tie n ts  w ith  p e rio d o n tit is  a n d  m a n y  p a th o lo g ic a l  a s p e a s  
o f th e  d iseases a re  s im ila r . F u r th e n n o r e ,  h ig h  c o n c e n tra -  
tio n s  o f a n tib o d ie s  to  a n a e ro b ic  b a a e r ì a  h a v e  b e e n  ỉo u n d  
in  th e  s e n im  a n d  sy n o v ia l ũ u id  o ỉ  p a tie n ts  w i th  r h e u m a t-  
o id  a rth ritis . To e v a lu a te  th e  efflcacy  o f o m id a z o le , a  r a n -  
do m ised , d o u b le -b lin d , p la c e b o -c o n ơ o lle d  study* vvas ca r- 
r ie d  o u t  in  160  p a tie n ts  tv ith  a c tív e  r h e u m a to id  a r th r id s .  
S ig n iS can tly  m o re  p a tie n ts  g iv e n  o ra l  o m id a z o le  1 g daily  
m e t  th e  A m e ric a n  C o lleg e  o f  R h e u m a to lo g y  c rite r ia  fo r 
20 , 50  a n d  7 0 %  im p ro v e m e n t  a t  3 m o n th s  c o m p a re d  w ith  
th o se  tak in g  p laceb o . O m id a z o le  t r e a tm e n t  w a s  a ỉso  asso- 
d a te d  w ith  s ig n ih c a n t re d u c t io n s  in  p a in , d u ra t ìo n  o f 
m o m in g  s tư ín ess , a n d  d ise a se  a c tiv ity  a n d  ữ n p ro v e d  q u a l-  
i ty  of life.

1. Ogrendik M. TreacmcQỉ oi rheunmoỉd anhrìẩs with omidaỉDle: a 
randomừcd, double-blỉnd. placebo-controlled study. Rheumatoỉ Int 
2006: 26: 1132-7.

Adverse Effects and Precautions
A s fo r  M e tro n id a z o le , p .  9 3 7 .3 .

Effects o n  th e  liver. A u to - im m u n e  h e p a ti tis  o c c u rre d  in  a 
3 5 -y ea r-o ld  w o m a n  a f te r  t r e a tm e n t  w i th  o m id a z o Ie  fo r 
đ ia r rh o e a  a n d  a  í u r th e r  ep iso d e  o c c u rre d  a f te r  t re a u n e n t  
fo r a  v a g in a l in íe c tio n .1 A  fe w  cases  o f a c u te  ch o le s ta tic  
h e p a titis  h a v e  also  b e e n  re p o r te d ;  a ll th e  p a tie n ts  
im p ro v e d  1 to  2 m o n th s  a f te r  s to p p in g  t r e a tm e n t .2 S evere  
h e p a tì tis  w i th  p ro lo n g e d  ch o le s tas is  a n d  b ile  d u c t  in ju ry  
h a s  b e e n  r e p o r te d  a fte r  lo n g - te rm  u se  (8 w e e k s)  o f  o rn id a -  
zo le .J

1. Ko$ar Y, tí  a i Oraiđazoỉe*induced autoiraniune hepatỉtis. Eur J 
Gasirotnttrol Hepatol 2001; 13:737-9.

2. Tabaic p, tí a i Omỉdazolc-induced ỉỉvérdamage: report of three cases 
and revievv of the lỉteramre. Liver ĩnt 2003; 23: 351-4.

3. Haiputluogỉu MM, tí a i Severe hepatitis wỉth prolonged cholestasis and 
bíle dua inịury due the long-ienn use oí omỉdazole. Acta Gastnenterol 
Bei$ 2007; 70: 293-5.

Pharmacokinetìcs
O m id az o le  is rea d ily  a b so rb e d  f ro m  th e  g a s tro in te s tin a l  t r a a  
a n d  p e a k  p la s m a  c o n c e n tra tio n s  o c c u r  vvith in  3 h o u rs .  A íte r  
r e p e a te d  õ ra l  doses  o f 5 0 0  m g  e v e ry  12 h o u rs ,  s te a d y -s ta te  
p e a k  a n d  ư o u g h  c o n c e n ư a tio n s  a re  14  a n d  6 m ic ro -  
g ram s/m L  resp ec tiv e ly .

T h e  p lasm a  e lim in a n o n  h a lf- life  o f o m id a z o le  is 12 to  14 
h o u rs . Less t h a n  15%  is b o u n d  to  p lasm a  p ro te in s . I t  is 
w id e ly  d is tr ib u te d  in  b o d y  tis su e s  a n d  ílu ỉd s, i n d u d in g  th e  
CSF.
• O m id az o le  is m e ta b o lise d  in  t h e  liv e r  a n d  is e x c re te d  in  
th e  ú r in e , m a in ly  as c o n ju g a te s  a n d  m e ta b o li te s , a n d  to  a  
lesse r e x te rn  in  th e  íaeces . B ilia ry  c x c re t io n  m a y  be 
im p o r ta n t  in  th e  e l im in a tio n  o f o m id a z ọ le  a n d  its  
m ẽta b o lite s .

R e íe re n c e s .
1. Schwartz DE. ieunet F. Comparative pharmacokịnetic sttidies oỉ 

omỉdazole and metron1dazole in man. Chemotherapy 1976; 22:19-29.
2. MathesonLtía l.Plasmaỉevelsaíterasíngỉeoraldoseoíi.5gomỉdazole. 

B r 3 Vener Dờ 1977; 53: 236-9.
3. Schwanz DE. tí al. Mctabolic studìes of omidazote in the rat. in the dog 

and in man. Xenobiotica 1979; 9: 571-81.
4. Turcant K  tí ai. Pharmacokinetics of omidazole ỉn neonates and Ínfant5 

aíter a single ỉntnvenous iníusion. Eur J Oin Pharmacol 1987; 32: 111-
13.

5. Martin c. tí ai. Pharmacokinetics and lissue penetratiun oí a single dose 
of omìdazole (l .000 mỉlHgrams intravenousty) for antibiotic prophylaxis 
ln colorectaỉ surgery. Antimicrob A$ma Chmơtỉưr 1990; 34: 1921-4.

6. Bourget p. tí ai. Disposition oí omidazole and its metabolites durìng 
pregnancy. J Antimkrob Chemother Ỉ995; 35: 691-6.

H e p a tic  im p a irm e n t.  T h e  e lim ỉn a tio n  o f  o m id a z o ỉe  a ỉte r  a  
s ing le  in ư ã v e n o u s  d o se  o f 5 0 0  m g  w a s  im p a ire d  in  10 
p a tie n ts  vvith se v ere  l iv e r  d r rh o s is  w h e n  c o m p a re d  w ith  
10 h e a lth y  sub jec ts; m e a n  h a ll- liv e s  w e re  2 1 .9  h o u rs  a n d
14.1 h o u rs  resp e c tiv e ly .1 T h e se  resu lts  su g g e ste d  th a t  th e  
in te rv a l  b e tw e e n  doses  o f  o m id a z o le  s h o u ld  b e  d o u b le d  in  
p a tie n ts  w i th  m a rk e d  h e p a ric  im p a irm e n t.  T h e  n e e d  fo r 
do se  a d ju s tm e n t  w a s  c o n h rm e d  in  íu r th e r  s tu d ie s  of 
p a tie n ts  tv ith  o th e r  lo rm s  o f  l iv e r  d ise a se .2,3

1. Taburct AM, a  ai Pharmacokinetỉcs oi omidazole in paticnư wlth 
severe livcr dnhosis. ơin ĩharmacol Tha 1986; 40: 359-44.

2. Bourge: p, ttal. Om!dazole plunnacoklnctla in tevcral hnparic dlseaso. 
]  ĩhamacol clin 1988; 7:25-32.

3. Taburet AM. rí ai. Phunucoldnetỉcs of omỉdazole in paổents with acute 
vìial hepadtii, alcobolic dnhoáỉ, and extrahepadc cholcsusis. ơin 
Thamaât Tha 1989; 4S: 373-9.

R e n a l im p a irm e n t.  T h e  h a lf- li!e  o f  in tr a v e n o u s  o m id a z o le  
w a s  n o t  p ro lo n g e d  in  a  s tu d y  in  p a tie n ts  w i th  a d v a n c e d  
c h ro n ic  r c n a l  ỉa ilu re , i n d u d in g  th o se  o n  c o n tin u o u s  
a m b u la to ry  p e r i to n e a l  d ialysis , a l th o u g h  to ta l  p lasm a

d e a ra n c e  w as ha lved ; m o d ih c a tio n  o í  t h e  u su a l  do sag e  is 
n o t  necessa ry  in  su c h  p a tie n ts . H o w e v e r, th e  d ru g  w a s  
rem o v e d  b y  h ae m o d ia ly s is  a n d  o m id a z o le  sh o u ld  b e  g iv e n  
a h e r  th e  d ialỳsis sess ion  r a th e r  t h a n  b e ỉo r e .1 I n  a n o th e r  
s tu d y 2 th e  sy stem ic  a v a ilab ility  a n d  to ta l  b o d y  d e a ra n c e  of 
o m id a z o le  w e re  u n a ỉíe c te d  in  c h ro n ic  r e n a l  ỉa ilu re ; Ít w as 
co n sid e red  th a t  a n  a d d itio n a l d o se  s h o u ld  b e  g iv en  b e ỉo re  
haem o d ia ly sis  to  c o m p e n sa te  fo r  re m o v a l d u r in g  th a t  p ro -  
c e d u re .

1. Merdjan Ha tí ai. Pharmacokinetics oỉ omidazole ỉn patìents wỉth renal 
imuíntíency; inAuence of haemodiaỉysỉs and peiltoneal dialysis. Br 3 
Cĩin Pharmâcoi 1985; 19: 211-17.

2. Horber FF, tí aỉ. Hỉgh hacmodỉalysịs dearance of omỉdazoỉe in the 
presence oí ã negỉỉgỉbỉe renaỉ deaiance. Eur J ơừt Phamđcol 1989; 36: 
389-93.

Preparations
Proprietary Preparations (details are given in  Volum e B)

Single-ingredienl Preparationi. Arg.: M ebaxol; Beỉg.: TLberal; Chữc Inv igant; china: Ao Bo U n  (JR W # ); Ao l i  Tuo 
S ) ;  AoNing ( » í ) ;  Gu Te ( ! # ) ;  Heng Bo Lai ( * » * ) ;  J m  Da 
(4 -ÌÌ); MeTÉr Kai ( ỉ t ^ Ạ ) ;  Nei De 2i ( r t a h ă ) ;  Pusili ( # n ] j í ) ;  
Qi Ke (?F3Iĩ); Rui sh e n  (S U í); sh ẹ n g  N uo  ( S 9 t) ;  sh e n g  Nuo 
An ( Ì Ỉ 8 $ ) ;  Sheng N uo Kang ( Ỉ 9 t a i ) ;  Tai Fang ( # ^ ) ;  Tuo 
Su ($ 1 5 ); K ao  R an (iSf«); Ya Jie (3E S); You Lun (Ot(Ế); Cz.: 
Avrazorf; Fr.\ Tiberal; Gr.: BetiraL' India: Aáflox-OZ; A um ida; 
CGDoIe; Dazolic Enlam izole PIus; Gỉro; H om ; Nỉdazole; Nido- 
ba; Oũatoon-OZ; Onidaz; Oniz: Otbest; Ord; Orizole; Omi; 
O m ida; O m iden; O m im ax; O nũvừ ; O m izen; 21; NZ: Tiberal; Rus.: Dazolic (ữa3oma); Giro (raSpo); Lom izol (^opHH3cui); 
O m ỉona (OpBHOHa); O m isid (OpHHCna); Tĩberal (Taổepan); Switz.: Tiberal; Turk.: Bitazol; Biteral; B om eral; O m idone; 
O m ijecc Omisid; O m itop; Pronizol; ukr.: Om igil (Opmmui); 
Om isid (OpHÌcMA); O m izol (OpHH30Ji); Tiberal (TH6epaji)f.

Mulli-ingrecGent PreparoHons. Inđia: A -F lo x -0 2  Abof-OZ; Ade- 
flox-0; AF-Kit; A flo x -0 2  A le ũ o x -0 2  A lo d n - 0 2  Alox-OD; 
Ariflox-OZ; Arillí-OZ; A nnbid 0 2  A rv iflo x -0 2  A to ũ o x -0 2  
Avidox-OZ; A viflox-02 ' B ac ter-02 ' Bactezoa-LB; Bactofl-OZ; 
BaseQox 0 2 ' B e k k e r-0 2  B io£àst-02  Bonllox; Brakke; B r u - 0 2  
C -F lo x -0 2  Candiíem; G a n o d n - 0 2  C asflo x -0 2  C e f it-0 2  
Chekm et-O; Ciửan-OZ; CinĐ ox-02 ' C ip n e t-0 2  C o v a x -0 2  
Cozan-0; C udn-O ; Diragyl; D o x -M -0 2  D u d d a l-0 2  Duochek; 
H coflox-02 E d iIo x -0 2  E ssasín -0 2  E ste rf lo x -0 2  E ufox-0 ; 
E vop ic-02  F a tiflo x -0 2  Fem ; F e s tív e -0 2  F íxiflox-02‘ F le x -0 2  
Flexril-Ord; F lo b a d n -0 2  F logard-0; F lo w -0 2  F loxaquin-0 ; 
F lo x a r-0 2  F lo x ú ie -0 2  F loxole-02’ F Io x z en -0 2  Fouz; Fungid- 
OR; F y n a l-0 2  Gam id; G a tìg ram -0 2  Gatíkmd-OZ; G atim ore- 
0 2  Gatiquin Oz Kit; G a tr i-0 2  G a trid -0 2 ‘ Gatrix; G azal-0; 
Geryl-O; G F lox-02  Gic-O; G lo fty -0 2  H oflo-0; Hoũox-O; 
Indodn-O Z; Indo l 0 2  I n f lo b a a -0 2  In flo b id -0 2  In ílo x -0 2  
In fo x in -0 2  Inogat-O; Intragat-O; J f lo - 0 2  K a re o í-0 2  Kooz; 
K u re flo x -0 2  K y lev o -0 2  L -C in-02 ' Laílox-O; Lam izol-0; 
Lebact-O; L efosym -02  L e k -0 2  L e v a a -0 2  Levodde-OZ; Levo- 
c o s -0 2  Levoílõx Oz; Levogyb L e v o sp a n -0 2  L ev o sy m -0 2  
L ex o f-0 2  L ogflox-02  Loobid; Lum igard; M a g o f-0 2  M ahaceí- 
0 2  M CFIox-02' M eganon M e u ílo x -0 2  M in to f-0 2  Mof-OZ: 
M o flo -0 2  M y co n o r^ ; N B o x -0 2  N e v a -0 2  Niolox-OZ; Noíf- 
OR; N oragy l-02  N orm et' N onit-O rd; N o v a llo x -0 2  N uforce-3 
Kit; o  6- O; O -C ebran-0; 0 -C e b ra n -0 2  0 -F a c t-0 2  0 2 ; 02H ; 
Obactin-OZ; 0 b id -0 2  0 b i t-0 2 ' O dm lx; Odz-OR; Odiđp-OZ; 
Oíac-O; O fad n -0 ; Oíal-M; 0 f a l - 0 2  O fb id -0 2  O íạ rê -O D ; 
O fc u ra -0 2  Ofdaz; Oíet-O; 0 f ia - 0 2  0 f k a b - 0 2  0 f k a i r -0 2  Ofla- 
OZ; 0 Đ a b -0 2  0 f l a a - 0 2  Oílagard-O; OOagard-OL; 0 f la g e -0 2  
0 flam ed -0 2 - 0 f la q u in -0 2  Õflark-Ò; 0 f la s -0 2  Oflaset-OZ; 
0 f la w in -0 2  0 f le e -0 2 ’ O f lem -0 2  O fli«-OZ; 0 f l in a -0 2  Oflo- 
0 2  O flocos-02  O floday-02  O floden-0 ; O flo in e -0 2  OAomil- 
0 2 ' O flo n -0 2  OHopar-OR; OAopip-O; O f lo re n -0 2  OAostar- 
0 2  Oflotas-OZ; O H otec-02  0 f ly - 0 2  O fm ed -0 2 ' 0 f n e t - 0 2  
Ofnida-LB; o&iida; 0 f n ữ -0 2 ' O ío -0 2  O fo r -0 2  0 fp il-0 ; Ofral- 
OZ; Oừạn-OZ; O ỉsis-02 ' 0 fs p a n -0 2  O ísp in -0 2  Oftadn-O Z; 
0 f te c h -0 2  0 f tu m -0 2 ' Oftwo; Ofwin-OZ; Ofzac-OZ; Ofzen-OZ; 
Ofzo; Ojen-OZ; 0 k il-0 2 ' 0 k s - 0 2  0 1 ey -0 2 ' 01fi-0; Olfic-OZ; 
Olfon-OR; 01ife-OZ; 0 lp it-0 2 ' On-OZ; 0 n iz -0 ;  O peq -0 2 ' 
0 p h a r - 0 2  OQN-O; 0 q u e e n -0 2  Orflaz Kit; Orilo; Orflo; Orin- 
O; Orni-O; O m ice t Ornĩdox; Orniỉlox; O m itox; Omoí: Oro- 
Oox-O2 ' Osani-O; Osflox-OR; Osiflox-OZ; Ospol-OZ; Ot; Otago- 
O; Otic-O; O x a d n - 0 2  O xdn-O rd; O xdrin-O rd; Oxiflox-OZ; 
0 x i t-0 2 ' Oxo-Ord; Oxolsm-OZ; 0 x w a l-0 2 ' Oxyna; 0 z a -0 ;  Tar- 
iflox Plus; Ukr.: Neotrizol (HeoipKKUi); O ỉor (Oộop); O nristat 
(O pH Ĩcm )t; O rdpol (Opunnon); TiQox (THỘaorc)t.

Paromomycin Sulfate IBAMM, HNNMI
'Aminosỉdin i Sulphatẽ; .Arhinosrdtaé -Sulphate; Catenulin 
Sulphate; Crestomycin: Sulphate; Estomydn - Sulphate; 
Hydroxymydn Sulphate; Monomycin A Sulphate; Neomycin 
E Sulphate; Paromom.icina, sulíato d e ; ' Paromomycin 
Sulphate; Paromomỷcine, Sulíate de; Parọmomỹcini Sullãs; 
Paùcímycin Sulphate; Sulíatõ 'dẹ aminosidina;. Suífato de 

.càtelubína; Sulíato de ềstomícina; Sutíaio de hidroximidna; 
SuỊfato’de paròmòmrciná;J,Sulfato de poviqrrilna; nápOMO- 
MMiqnHa CynbíịiaT.

;0-2,6-Diamino-2,6-didẹoxy-p-L-idopyranosyl-(T-*3)-0-Ị3-D- 
ribofuranosyl-(l -*5)-ữ-Ì2-ámino-2-deoxy-a-D-glucopyrano- 
syK l— 4)]-2-deoxystreptaminesulphate.' ' -

The Symbol t  denotes a preparatlon no longer actively marketed
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CAS —  59-04-1 (paromomyan); 7542-37-2 (pơromomycln);
■ 1263-89-4 (paromomỹán súịĩate) . • :  • - ' - . '
ATC —  A07AA06 l A' ‘  -
AKVet'-̂ QẠD7ẠÀ06. ■
'UNII — 845NU6GJPS' 1 ■ r  _  - '

P h a r m a c o p o e ia s .  I n  chín., Int., tí., a n d  us.
U S P  3 6 : (P a ro m o m y d n  S u ỉỉa te ) . T h e  s u lỉa te  s a lt o ỉ  a n  
a n tib io tic  s u b s ta n c e  p r o d u c e d  b y  th e  grovv th  o f  Streptomyces 
rimosus v a i .  paromomyànus, o r  a  m ix tu re  o f tw o  o r  m o re  
su c h  sa lts .

A  c re a m y -v v h ite  t o  l ig h t  y e llo w , o d o u r le s s  o r  p ra c tic a lly  
o d o u r le s s , v e ry  h y g ro sc o p ic  p o w d e r . I t  lo se s  n o t  m o re  t h a n  
5%  o f i ts  vveight o n  d ry ú ig . V ery  so lu b le  in  v vaten  in so lu b le  
in  a lc o h o l, in  c h lo ro ỉo rm , a n d  in  e th e r .  p H  o f a  3 %  s o lu tio n  
in  vvater is b e tv v een  5 .0  a n d  7 .5 . S to re  in  a ir t ig h t  c o n ta ỉn e rs .

Uses and Administation
P a r o m o m y d n  b  a n  a m in o g ly c o á d e  a n tíb a c te r ia l  th a t  h a s  
b e e n  g iv e n  oraU y in  t h e  t r e a tm e n t  o f in te s t in a l  p ro to z o a l 
in íe c tio n s ,  L n d u d in g  a m o eb iasis . c ry p to sp o riđ io sis , a n d  
g ia rd ia sb . I t  h a s  a lso  b e e n  tr ie d  p a re n te ra lly  ío r  v isce ra l, a n d  
to p ic a lly  fo r  c u ta n e o u s ,  le ish m a n ia s is  (b e lo w ). F o r  d e ta ils  of 
th e s e  in íe c tio n s  a n d  th e i r  ơ e a tm e n t ,  see  u n d e r  C h o ice  o f 
A n tip ro to z o a l, p . 9 1 9 .1 . I t  h a s  b e e n  u se d  in  th e  t r e a tm e n t  o f 
b e e í  o r  p o r k  ta p e w o rm  in íe c tío n  (p. 14 8 .2 ), b u t  it  b  n o t  th e  
t r e a tm e n t  oi ch o ic e . L ike n e o m y d n  (p. 3 3 0 .1 ), ít  h a s  b e e n  
u s e d  in  t h e  su p p re s s io n  o f  in te s tin a l  D ora p re -o p e ra tiv e ly  
a n d  as  a d ju n c t iv e  th e r a p y  in  th e  m a n a g e m e n t  o f  h e p a tic  
e n c e p h a lo p a th y .

P a ro m o x n y d n  is g iv e n  as  th e  su lỉa te  a l th o u g h  d o ses  a re  
e x p re s s e d  in  te rm s  o ỉ  th e  b a se . In  in te s tin a l  a m o e b ia s i s ,  th e  
d o se  ỉ o r  b o th  a d u lts  a n d  c h ild re n  is t h e  e q u iv a le n t  of 
p a r o m o m y õ n  25 to  35  m g /k g  d a ily  i n  3 d iv id e d  o ra l  d o ses  
w ith  m e a ls  ío r  5 to  10 d a y s . S im ila r  doses  h a v e  b e e n  tr ie d  in  
c r y p t o s p o r i d ỉ o s i s .
. I n  t a e n i a s b  a n d  o th e r  t a p e v v o r m  i n í e c t l o n s ,  a  d o se  of 
4 g i s  g iv e n  o ra lly  as  a  s ìn g le  d o se  o r  in  d iv id e d  d o ses  o v e r  th e  
c o u is e  o í  o n e  h o u r .

F o r  h e p a t i c  c o m a ,  4 g  is gi v e n  d a ily  in  d iv id e d  o ra l  doses 
a t  r e g u la r  in te r v a b  ỉo r  5 to  6  days.

A d m in is tr a i io n  in  c h ild re n . P a r o m o m y ó n  m a y  b e  g iv e n  to  
c h ild r e n  fo r  t h e  U e a tm e n t  oi in te s tin a ỉ  a m o e b i a s i s .  O ral 
d o ses  u s e d  a re  th e  s a m e  as th o se  ío r  a d u lts , ab o v e . F o r  th e  
t r e a tm e n t  o f  v i s c e r a l  l e i s h m a n i a s i s  in  th e  I n d ia n  su b - 
c o n t in e n t ,  W H O  re c o m m e n d s  a n  in tr a m u s c u la r  d o se  o f 
p a r o m o m y d n  o f  l l m g / k g  d a ily  fo r  21 day s fo r  c h ild re n  
w e ig h in g  m o re  t h a n  5 kg; ỉo r  v isc e ra l le ish m a n ia s is  in  e a st 
A írica  t h e  sa m e  in tr a m u s c u la r  d o se  is r e c o m m e n d e d  (vvith 
p e n ta v a le n t  a n tim o n ia ls )  fo r  17 d a y s .1 

1. WHO. WHO modeỉ Ịorrniủary for dùidren. Geneva: WHO. 2010. AỈ50 
avaũabỉe ac http://www.who.im/selection_medidnes/list/WMFc_ 
2010.pdf (accessed 13/12/10)

L e ish m a n ia s is .  T o p ica l ư e a tm e n t  vvith p a r o m o m y d n  15%  
p lu s  m e th y lb e n z e th o n iu m  c h lo tid e  5 o r  12%  h a s  p ro -  
d u c e d  v a r ia b le  r e s u l ts 1*4 in  c u  t a n  e o  u s  l e i s h m a n i a s i s  
(p . 9 2 2 .1 );  p a ro m o m y đ n  12 to  1 5 %  w á th  u r e a  1 0 %  w a s  
b e t te r  to le r a te d ,5'* h o w e v e r ,  b e n e fi t  h a s  n o t  b e e n  se e n  in  
a ll s tu d ie s .4-4 T re a tm e n t  w i th  to p ic a l p a r o m o m y d n  p lu s  
sy s te m ic  m e g lu m in e  a n t im o n a te  w a s  in it ia l ly  p ro m is in g  in  
p a tie n ts  w i th  N e w  W o rld  c u ta n e o u s  le b h m a n ia s b ;7 h o w -  
e v e r, a  s u b s e q u e n t  s tu d y *  ỉo u n d  n o  d e a r  a d v a n ta g e  o v e r  
t r e a tm e n t  w ith  m e g lm n in e  a n tim o n a te  a lo n e . G ood  
re s p o n s e s  to  p a re n te ra l  p a ro m o m y d n  1 4 m g /k g  d a ily , vvith 
s o d iu m  s tib o g lu c o n a te  lO m g /k g  d a ily , i n  cases  o f diỊỊuse 
c u ta n e o u s  le ish m a n ia s is  h a v e  a lso  b e e n  r e p o r te d .’

P á io m o m y d n  h a s  a lso  b e e n  u se d  in tra m u s c u la r ly ,  e i th e r  
a lo n e 10 o r  w i th  s o d itu n  s tib o g lu c o n a te ,11 in  th e  t t e a tm e n t  of 
v i s c e r a l  l e l s h m a n l a s ỉ s  (p . 9 2 3 .1 )  in  a n  a re a  oí I n d ia  vvith 
in c re a s in g  re s is ta n c e  to  p e n ta v a le n t  a n tim o n y  c o m p o u n d s . 
T h e  a u th o r s  o f  O ne s tu d y 10 ío u n d  p a ro m o m y d n  16 o r  
2 0  m g /k g  d a ìly  ỉo r  21  d a y s  to  b e  s ìg n iE c a n tly  m o re  e ữ e c tív e  
t h a n  s o d ỉu m  s tíb o g lu c o n a te  2 0 m g /k g  d a ily  lo r  3 0  days. 
vvhile a n o th e r  s tụ d y 12 ío u n d  in tr a m u s c u la r  p a ro m o m y d n  
( l ỉ m g / k g )  d a ily  ỈOT 21 d a y s  to  b e  n o  le s s  eH ec tive  t h a n  
ơ e a tm e n t  w i th  in tr a v e n o u s  a m p h o te r id n  B ( I m g /k g )  o n  
a l t e m a te  d a y s  ỉo r  3 0  d a y s . A l th o u g h  p a tie n ts  g iv en  
in t r a m u s c u la r  p a r o m o m y d n  (11 m g /k g ) d a ily  ỉo r  14  d a y s  
s h o w e d  s ig n iG can t im p r o v e m e n t  in  e lin ira l a n d  b io m e d ic a l  
p a ra m e te r s .  t h e y  h a d  a  s ta tis tic a lly  s ign iA can t lovver c u  re  
r a te  th am  th o s e  g iv e n  t r e a tm e n t  fo r  21 d ay s; th is  1 4 -d ay  
t r e a tm e n t  re g im e n  is th e r e ío r e  n o t  re c o m m e n d e d  as 
m o n o th e r a p y .”  W H O  re c o m m e n d s  a n  in tr a m u s c u la r  do se  
o ỉ  11 m g /k g  d a ily  fo r  21  d a y s  ỉo r  a ỉl p a tìe n ts  vveigh ing  m o re  
t h a n  5 k g .14 O ra l p a x o m o m y d n  p lu s  in tr a v e n o u s  p e n t-  
a m id in e  w a s  r e p o i te d  t o  b e  eH ectíve  i n  th e  t r e a tm e n t  o ỉ 
a m p h o te i id n - r e s is ta n t  v isc e ra l  le b h m a n ia s b  in  a n  HTV- 
i n í e d e d  p a t í e n t ”

1. H-On J, tí aL ĩopical ueauuent of oỉd Worid cutancous lcishmanỉasỉs 
caosed by Lrishmanỉa major a double-bỉỉnd control srndy. 3 Am Ảcad 
Dtrmatoi 1992: 27:227-31.

2. Krausc G, Kioeger A. Topỉca] treatment of American cuuneous 
kừhmanỉaris wỉth paromomyrin and methyỉberaethonìum chỉoride: a
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treatment oí cutaneous leỉshmanỉasỉs wỉth paromomycỉn plus 
methylbeittethonỉum chỉorỉde ointment ỉn Guatèroaỉa. Am 3 Trop Med 
Hys 2001; 63:466-70.

4. Asũian A. tí ai. A nu>domízed, placebo-controUed trỉal of a two week 
regimen <rf amỉnosidỉne (paromomydn) ointment for treatment oỉ 
cutaneous ldshmanỉasls ỉn Iran. Am 3 Trơp Mtd Hyg 1995; 53: 646-51.

5. Bryceson ADM, rỉ a i Treatment oỉ Okì Worid cuuneous leishmaniasis 
wỉth amlnosỉđine cdntmcnt* resuhs oí an open Ituđy ỉn London. Trara R 
SocTnpMeắHys 1994; s e  226-6.

6. Ben sáuh A, l ĩ  aL A randomỈ2ed, placebo-contrtdỉed trỉaỉ ỉn Tunisia 
treaổng cutaneous ỉeishmanUsỉs wũh paromomydn oỉntment. Am J 
TropMtdHys 1995; 53: 162-6.

7. Soto J. rf <*/. Successíul treatment of New World cuuneous leỉshmanỉasiỉ 
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siỉbo^uconatr ỉn the treatment oỉ dỉỉĩuse cuuneous leishmaniasis 
caused by Leỉshmania aethiopica. Tram R Soc Trop Med Hyg 1994; 66: 
334-J9.

10. Jha IX  tí a i Randomised controlled urỉal oỉ amìnosỉdỉne (paromomydn) 
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ỉreatment of visceral ỉeỉshmanỉasỉs. Trans R Soc Trop Med Hyg 2000; 94: 
429-31.

12. Sundar s. tí ai. Injectabỉe paromotnydn for visceral leỉshmaniasỉs ín 
Indiề. N En$l J M ti 2007; 356: 2571-61.

13. Sundar s. tí ai. Shon-course paromomydn treatment of visceraỉ 
leishmanlasis in India: 14-day vs 21'day ưeatment. ơirt InỊta Dừ 2009; 
49: 914-18.

14. WHO. WH0 modél / ơrmutary. Geneva: WHO. 2008. Also avaiỉable at: 
http://www.who.int/seleaion_medidnes/list/WMP2008.pdf (accessed 
14/12/10)

15. Maníredí R. tí aỉ. DUĩuse cutaneouỉ díssemỉnatỉon of vỉsceraỉ 
leỉshmanỉasỉs during human immunodeSdency virus (HIV) inỉectỉon. 
despite negUgỉble Unmunodeíldency: repeated ỉailure of lỉposomal 
amphoteridn B administraũon, ỉoUowed by successhil ỉong-term 
pentamidine and paromomydn admỉniỉtratíon. Im J  Antimicrob Agtnts 
2008; 31: 590-2.

T ric h o m o n ia s is . L ocal a p p lic a tìo n  o f a  p a ro m o m y d n  
c re a tn  h a s  b e e n  t r i e d  in  a  sm a ll n u m b e r  o f p a tie n ts  vvith 
m e tro n id a z o le - re s is ta n t  v a g in a l tric h o m o n ia s is  (p . 9 2 5 .1 ) 
w i th  m o d e ra te  su c ce ss .1 In tra v a g in a l  u s e  o f  2 5 0 -m g  o ral 
ta b le ts  o f p a ro m o m y d n  tvvice d a ily  in  a  s im ila r  p a t ie n t  h as  
a b o  b e c n  r e p o r te d .1 T h e  p a tie n t  b e c a m e  a s y m p to m a tic  
vvith in  3 vveeks o f  s ta r tin g  p a ro m o m y d n  d e s p ite  s to p p in g  
ư e a tm e n t  a í te r  10  d a y s  b e c a u se  o f v a g in a l so re n e ss .

1. Nyiiịesy p, tí  ũỉ. Difficult-io-ưeat trỉchomoniasỉs: resulu wíth 
paromomydn cream. Gìn Infetí Dừ 1998; 26: 986-6.

2. Tayal s c  tí aí. Paromomydn treatment of recaỉdtrant Trìdtomonas 
vaginalừ. IniJSTD AỈDS 2010; 21: 217-18.

Adverse Eíỉects, Treatment, and Precautions
A i ío r  N e o m y d n , p .  3 3 0 .2 .

E ffects o n  e le c tro iy te s .  T h re e  c ases  o ỉ  t e ta n y  h a v e  b e e n  
d escrib ed  in  p a tie n ts  b e in g  ữ e a te d  ío r  le is h m a n ia s i ỉ  w ith  
p a re n te ra l  p a ro m o m y d n .  S y m p to m s  re so lv e d  a f te r  t re a t-  
m e n t  w ith  i n ư a v e n o u s  c a ld u m  g lu c o n a te  a n d  p a ro m o m y -  
d n  t te a tm e n t  c o u ld  b e  c o n tin u e d  w i th  o ra l  c a ld u m  su p - 
p le m e n ta t io n .1 T h e  a u th o n  c o n s id e r  th a t  p a ro m o m y c in  
m a y  c a u se  te m p o r a r y  re n a l  tu b u la r  d a m a g e  le a d in g  to  
h y p o c a lc a e m ia .

I. Thalcur CP. Tetany in kala arar paóenu treated with paromomydn. 
ìndian J  Med Ra 2008; 127: 489-93.

E ffects o n  th e  p o n c r e a s .  P a n c re a tít is  vvas a s s o d a te d  vvith 
u se  o f  p a ro m o m y d n  d u r in g  ư e a tm e n t  o ỉ  c ry p to sp o rid io sis  
in  a  p a n e n t  w i th  HTV in fe c tio n .,

1. Tan w w . rí ai PaiDmomydn-aisodated pancreadtb in KIV-relaKd 
crypcosporidỉosis. Ann Pharmacữther ỉ 995; 29: 22-4.

P o r p h y r ia .  T h e  D ru g  D a ta b ase  ío r  A c u te  P o ip h y ria ,  c o m - 
p ile d  b y  th e  N o r tv eg ia n  P o rp h y ria  C e n tre  (N A PO S) a n d  
th e  P o rp h y ria  C e n tre  S w e d e n , d a s s iS e s  p a ro m o m y c in  as 
p ro b a b ly  n o t  p o rp h y rin o g e n ic ;  i t  m a y  b e  u s e d  as  a  d ru g  of 
firs t c h o ic e  a n d  n o  p re c a u t ìo n s  a re  n e e d e d .1

1. The Drag Database for Acute Porphyria. Avaỉlable at: http://www. 
drugs-potphyria.org (accessed 08/07/1!)

Interadiohs
As fo r  N e o m y d n , p .  3 3 0 .3 .

Antimicrobial Action
P a r o m o m y d n  b  a c tiv e  a g a in s t  v a rio u s  p ro to z o a  in d u d in g  
Leừhmanỉa sp p ., Entamocba kừtolytica, a n d  Cryptosporidium 
spp . I n  a d d it io n , i t  h a s  a n  a n tib a c te r ia l  sp e c tru m  s im ila r  to  
th a t  o f  n e o m y đ n  (p. 3 3 0 .3 ). T h e re  is  c ro ss -re s is ta n c e  
be tv v een  p a ro m o m y d n  a n d  k a n a m y d n ,  í ra m y c e tin ,  n e o -  
m y d n ,  a n d  S t te p to m y d n .

P a r o m o m y d n  a lso  h a s  a n th e lm in tic  p ro p e r tie s  a g a in s t  
tap e w o rm s .

Pharmacokinetícs
P a r o m o m y d n  b  p o o r ly  a b so rb e d  fro m  th e  g a s tro in te s tin a l  
t ra c t  a n d  m o s t  oi a n  o ra l  d o se  b  e li tn in a te d  u n c h a n g e d  in  
t h e  ỉaeces; a b o u t  0 .1 %  o ỉ  a n  o ra l  d a ily  d o se  b  e x c re te d  
re n a lly .  O ra l a b s o ip t ỉo n  m a y  b e  in c re a se d  in  c o n d it io n s  
w h lc h  d a m a g e  o r  in Q a m e  t h e  m u c o s a  o r  d i s r u p t  
g a s tro in te s tin a ỉ  m o tíli ty .

P e a k  p la s m a  c o n c e n tra t io n s  a re  r e a c h e d  m t h l n  0 .5  to  1.5 
h o u r s  a f te r  a n  i n tr a m u s c u la r  in je c tio n . A ỉ te r  in tr a m u s c u la i  
u s e  it  đ is tr ib u te s  w e ll  i n to  e x tra c e llu la r  A uid, b u t  p e n e tr a te :  
p o o r ly  i n to  th e  CN S a n d  lu n g s .  P a r o m o m y d n  c ro sse s  th e  
p la c e n ta  a n d  m a y  a c c u m u la te  in  a m n io tic  í lu id  a n d  le ta ỉ 
p lasm a . T h e  p la s m a  e lim in a d o n  h a lỉ- I i íe  b  2 .6 2  h o u r s  
P a r o m o m y d n  d o e s  n o t  a p p e a r  to  b e  m e ta b o lb e d  a n d  iỉ 
e x c re te d  v ir tu a lly  u n c h a n g e d  in  th e  u r in e  b y  g lo m e ru la i  
C ltra tio n .

P a r e n t e r a l  o d m in is t r a t io n .  R e íe re n c e s .
1. Kanyok TP. tí aL Phannicokinetics oỉ ỉntramuscuỉarỉy sdmỉnỉstered 

amlnosídỉne in hcalthy sũbjects. Aiứmkrob Agtíto ơưmother 1997; 41: 
982-6.

2. Sundar s, tí al Injectable paromomydn for vỉsceral leishmanỉasis in 
India. N EnsU Med 2ỒQ7; 356: 2571-81.

Preparations
Preprie ta ry  Preparations (deta ib  are  given in Volum e B)

Sinqle-ingrtdianl Preporotions. Austría: H um atin; Bclg.: Gab- 
broral; Canad.: H um atln ; Ger.: H um atin ; Gr.: H um atin ; Indon.: 
Gabbryl; ItaL: Gabbroral; H um atín ; K am an; Jpn: A m eparom o; Spain: H um atú i; Sivitỉ.: H um atin ; USA: H um atin .

M uhi-ingredient Preparations. Israel: Leshcutan.

P harm acopoeid  P repara tíora
U SP 36: P a ro m o m y d n  Sulíate  Capsules; P a ro m o m y d n  Sullate  
Syrup.

Pentamidine Isetionate ỊBANM, ríNNMì

Isetionato de pentamidinạ; M&B-800; Pentamidiinidi- 
betionaatti; Pentàmidin lzetiyonat; Pentamịdina, isẹtionato 
de; Pentamidindiisetionat; péntamidin-diisetionát; Pentami- 
din-diizetionát; Pentamidine Diísetionate; Pentamidine, 
diisétionate de; Pentamidine Isethionate (USAN); Pent- 
amidine, Isétionate de; Pentamidini diisetionas; Pentamidini 
l5ethionas; Pentamidini Isetionas; Pentamidino diizetionatas; 
Pentamidyny diizetionian;̂ ^neHTaMMflMHaH3eTviOHaT.' 
4,4'-(Pientamethýlénedioxy)dibenzamidine bis(2-hydrơ- 
xyethanesulphonate).
9 ^ 2̂ 4 0 2X 2^ 0 , 5 = 5 9 1 7

CAS —  100-33-4 (pentamidine); 140-64-7 (pentamidine 
isetionatẹ). '
ATC — P01CX01.
ỤNII — . V2P3K60DA2..

P h a rm a c o p o e ia s .  In  Eur. (see  p . v u ) , Int, a n d  us.
P h .  E u r .  8 : ( P e n ta m id in e  D iise tio n a te ;  P e n ta m id in e  
I se t io n a te  B P  2 0 1 4 ) .  A  w h i te  o r  a lm o s t vvhite  povvder o r  
c o lo u rless  c ry s ta b ;  it  is  h y g ro sc o p ic . F re e ly  so lu b le  in  vvater; 
sp a rìn g ly  so lu b le  in  a lc o h o l;  p ra c tic a lly  in so lu b le  in  
d ic h lo ro m e th a n e . A  5 %  s o lu t io n  in  vvater h a s  a  p H  oi 4 .5  
to  6 .5 . S to re  in  a i i t ig h t  c o n u ù ie r s .
U S P  36 : ( P e n ta m id in e b e th io n a te ) .  A vvhite  o r  a lm o s t w h i te  
povvder o r  c o lo u rless  c ry s ta b .  I t  b  h y g ro sco p ic . F re e ly  
so lu b le  in  v v a ten  sp a rin g ly  so lu b le  in  a lc o h o l; p ra c tìc a lly  
in so lu b le  in  d ic h lo ro m e th a n e . A  5 %  c a rb o n  d io x ỉd e -fre e  
a q u e o u s  s o lu t io n  h a s  a  p H  o f  4 .5  to  6 .5 . S to re  in  a ir t ig h t  
c õ n ta in e rs  a t  a  te m p e ra tu re  o f 2 0  d e g re e s  t o  2 5  d eg re e s , 
e x c u is io n s  p e im i t te d  be tv v een  15 d e g re e s  a n d  3 0  d eg re e s . 
P ro te c t  b o m  lig b t.

In co m p a tib ility . ỉm m e d ia te  p r e d p i ta t io n  o c c u rre d  w h e n  a 
so lu t ío n  o f  p e n ta m id in e  b e t io n a te  3 m g /m L  in  g lu co se  5 %  
w a s  m ix e đ  w i th  e a c h  oi 5 c e p h a lo sp o rin  a n d  1 c e p h a m y -  
d n  in je c tjo n s . '

P e n ta m id in e  b e t io n a te  b  r e p o t te d  to  b e  in c o m p a tib le  
vvith ỉo sc a m e t .

1. Lewlt JD. El-Gcnđy A. Cephalospoiln-peoumidine iseddonate 
ỉncocnpatibUỉtics. Am 3 Health-Syĩt Pharm 1996; 53: 1461-2.

Pentamidine Mesilate IBANM, riNNMi

Mesilato de pentamidlna; Pentamidina, mesilato de; 
Pentamidine Dimethylsulphonate: Pentamidine, Mésilate 
de; Pentamidine Mesylate; Pentamidine Meứiánesulpho- 
nate; Pentamidlni Mesilasi'RP-2511 neHTaMMAMHa MeBMnaT. 
Pentamidine dimethanesulphonate. 
Q 9H24N402,2CH3503H = 5 3 1 6  .
CAS — 6823-79-6.
UNII —  863Q884D0A.

P h a rm o c o p o e io s .  In  Int.

http://www.who.im/selection_medidnes/list/WMFc_
http://www.who.int/seleaion_medidnes/list/WMP2008.pdf
http://www
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Uses and Administration
P e n ta m id in e ,  a n  a ro m a tic  d iam id in e  d e riv a tìv e , is a n  
a n t íp ro to z o a l  th o u g h t  to  a c t  b y  se v era l m ec h a n ism s , 
i n d u d in g  in te r ỉe re n c e  w ith  p ro to z o a l D N A  a n d  ío la te  
t ra n s ío r m a t ìo n  a n d  b y  in h ib itio n  o f RN A  a n d  p ro te in  
sy n th e s is . ỉ t  is u se d  in  th e  t rc a tm e n t  oi th e  e a r ly  s tages o ỉ  
A ír ic a n  ơ y p a n o s o m ia s is ,  e sp e đ a lly  Trypanosơma brucei 
gambừnse in íe c tio n s . in  so m e  lo rm s  o f  ie ish m an iasis , a n d  
in  t h e  t r e a tm e n t  a n d  p ro p h y la x is  o f p n e u m o c y s tis  p n e u -  
m o n ia .  P e n ta m id in e  h a s  a ỉso  b e e n  tr íe d  in  o th e r  p ro to zo a l 
in ỉe c tío n s  in d u d in g  Ầamthamoeba in ỉe c tio n  a n d  babesiosis. 
F o r  h i r t h e r  in ío r m a t io n  o n  th e se  d iseases  see  b e lo w .

P e n ta m id ỉn e  h a s  b e e n  g iv en  as  th e  ise tio n a te  o r  m es ila te  
sa lt. I t  vvas r e g is te re d  in  1 950  as  th e  m es ila te , b u t  h a d  b e e n  
u s e d  i n  p ro to z o a l  d iseases  b e ỉo re  th is . T h e  d ru g  w a s  re -  
e v a ỉu a te d  a n d  c o m m e rô a lis e d  as  th e  ise tio n a te  s a lt in  1984; 
th is  f o rm  is  t h e  One n o w  a v a ila b le  in  m o s t  c o u n tr ie s . 
P e n ta m id in e  ise tio n a te  4 m g /k g  is e q u iv a le n t  to  a b o u t  
2 .3 m g /k g  o ỉ  p e n ta m id in e  base; p e n ta m id in e  m es ila te
3 .6  m g /k g  is  e q u iv a le n t  to  a b o u t  2 .3  m g /k g  o f p e n ta m ỉd in e  
b ase .

P e n ta m ỉd in e  ise tìo n a te  ỉs g iv cn  b y  d e e p  in ơ a m u s c u la r  
in je c tio n  o r  b y  s lo w  in tra v e n o u s  in íu s io n  o v e r  a t  Ieast 6 0  
m in u te s ;  d i r e a  m tr a v e n o u s  in je c tio n  m u s t  b e  av o id e d . 
P a t íe n ts  s h o u ld  b e  ly in g  dovyn. T h e  m es ila te  h a s  u su a lly  
b e e n  g iv e n  in n a m u s c u la r iy .  ”

I n  t h e  n e a tm e n t  of e a rlỹ  Ã ĩ r i c a n  t r y p a n o s o m i a s i s  d u e  
to  T. b. gambừnse. p e n ta m id in ẹ  ise tio n a te  4 m g /k g  m a y  b e  
g iv e n  d a ily  o r  o n  a lte m a te  d a ỹ s  b y  in n a m u s c u la r  in ịe c tio n  
o r  in t r a v e n o u s  in íu s io n  to  a  to ta l  o f 7  to  10 doses. 
P e n ta m id in e  is n o t  elíectìve ỉn  try p a n o so m ia s is  w ith  CNS 
in v o lv e m e n t .

I n  t h e  ư e a tm e n t  o f  vúccral I e i s h m a n ỉa s i s ,  a n d  oi 
mucocutaneous le ish m a n ia sis  d u e  to  Leừkmania braàliemừ o r  
L. aethiopừa t h a t  ị ia v e  n o t  re s p o n d e d  to  a n tú n o n ia ls , 
p e n ta n ũ d in e  ise tìo n a te  4 m g /k g  m a y  b e  g iv e n , b y  in tra -  
v e n o u s  in íu s io n  o r  in tr a m u s c u la r  in je c tio n  th re e  tim e s  
w e e k ly , ío r  5 to  25  w e e k s  o r  lo n g er . A n  a lte m a t iv e  re g ú n e n  
in  v isc e ra l le ish m a n ia sis  is to  g iv e  3 to  4  m g /k g , p re ỉe ra b ly  
b y  in ơ a m u s c u la r  in je c tìo n , o n  a lte m a te  d a y ỉ  to  a  m a x ũ n u m  
oí 10 ìn je c tio n s ;  th e  c o u rse  m a y  n e e d  to  b e  re p e a ted . I n  
cutaneous le ish m a n ia sis  d u e  to  L. aethiopica o r  L. guyanensis, 
p e n ta m id in e  ise tìo n a te  3 to . 4 m g /k g  m a y  be g iv en , 
p r e íe ra b ly  in tra m u s c u la r iy  o n c e  o r  tw ice  w e e k ly , u n t il  th e  
c o n d it io n  reso lv e s . A  w e e k ly  do se  o í  3 to  4 m g /k g  is a lso  
u s e đ  fo r  d ư iu s e  c u ta n e o u s  le ish m a n ia sis  d u e  to  L. aethiopica 
a n d  s h o u ld  b e  c o n tin u e d  fo r a t  lea s t  4  m o n th s  a f te r  p a rasite s  
a re  n o  lo n g e r  d e te c tab le  o n  sk in  sm ears.

I n  t h e  ư e a tm e n t  o ỉ  p n e u m o c y s t i s  p n e u m o n i a ,  
p e n ta m id in e  ise tio n a te  4 m g /k g  is gi v e n  o n c e  daịly  ío r  14 
d a y s  o r  lo n g e r ,  b y  in tra m u s c u la r  in je c tio n  o r  p re ỉe ra b ly  
slovv in t r a v e n o u s  in iu s io n . P e n ta m id in e  íse tio n a te  is g iv e n  
b y  in h a la t io n  th ro u g h  a  n e b u lis e r  to  p re v e n t  p n e u m o c y s tís  
p n e u m o n ia  in  H lV -positìve  p a tie n ts  in  a  d o se  of 3 00  m g  
o n c e  e v e ry  4  vveeks; in  th o se  w h o  c a n n o t  to le ra te  th is  d o se  
15 0  m g  e v e ry  2  w e e k s  m á y  b e  used . I t  h a s  a iso  o ccasio n a lly  
b e e n  u s e d  b y  th is  r o u te  fo r ư e a t in g  m ild  to  m o d e ra te  p. 
jirơveãi in íe c tio n  in  a  do se  o f  6 0 0  m g  d a ily  fo r  3 w eek s . 
N e b u iis e r  d e s ig n  c an  a f f e a  th e  d ro p le t  size  d e liv e re d  a n d  
h e n c e  t h e  a m o u n t  of p e n ta m id in e  r e a c h ìn g  sites o f a c tio n  
vv ith in  t h e  lu n g s. T h e  o p tim a l p a r t ìd e  size  i ỉ  1 to  
2  m ic ro m e tre s .  P re c a u tio n s  s h o u ld  b e  ta k e n  to  m in im ise  
a tm o s p h e r ic  p o l lu tio n  w i th  p e n ta m id in e  d u r in g  n e b u lis a -  
t io n  a n d  to  m in im ise  e x p o su re  of m ed ic a l p e rs o n n e l  to  t h e  
d ru g .

A d m in is trc r tio n  in  c h ild re n . T h e  in d ic a tio n s  for use a n d
d o se s  o f p e n ta m id in e  in  in ía n ts  a n d  c h ild re n  a re  th e  sa m e  
as  th o s e  ĩo r  a d u lts . see  a b o v e .

A d m in is tr a t io n  ín  r e n a l  ím p a írm e n t.  S ince  re n a l  d e a ra n c e  
a c c o u n ts  fo r  o n ly  a  sm all p ro p o r t io n  o ỉ  p e n ta m id in e  e lim i-  
n a tio n ,  d o sa g e  a d ju s tm e n t  i ỉ  n o t  g e n e ra lly  co n s id e red  
n e c e s s a ry  fo r  m ild  to  m o d e ra te  d e g re e s  o f  r e n a l  im p a ir-  
m e n t .  U K  lic e n sed  p r o d u c t  in ío rm a t io n  re c o m m e n d s  
d o sa g e  r e d u c t io n s  in  p a tie n ts  w i th  p n e u m o c y s tỉs  p n e u -  
m o n ia  w h o  h a v e  a  c re a t in in e  d e a ra n c e  oí less  t h a n  
lO m L /m in u te .  In  p a tie n ts  w l th  l ife - th re a te n in g  d ise a se  
t h e  r e c o m m e n d e d  d o se  o f 4 m g /k g  d a ily  s h o u ld  b e  g iv e n  
fo r  7  to  10  d ay s a n d  t h e n  õ n  a l te m a te  d a y s  ío r  t h e  
r e m a in d e r  o f  th e  14 -d o se  c o u rse . I n  less  s e v e re  d isease  t h e  
s u g g e s te d  d o se  is 4 m g /k g  o n  a ỉte m a te  d a y s  Ỉ O T  14 doses.

A m o e b ic  in íe c tio n s . ACANTHAM06BA INPECỈIONS. T h e re  
h a v e  b e e n  a  fe w  case  r e p o r ts  o f  in tr a v e n o u s  p e n ta m id in e  
b e in g  u s e d  su ccessíu lly  to  t re a t  d isse m in a te d  Acanthữmoeba 
in íe c tio n  (p . 9 2 0 .1 ) v v ith o u t e v id e n c e  o f  CNS in v o lv e m e n t  
in  im m u n o c o m p ro m is e d  p a d e n t ỉ .1-2 ỉ t  i ỉ  u n lik e ly  t h a t  
p e n ta m id in e  vvould b e  e h e c tiv e  i n  in ỉe c tio n s  in v o lv ù ig  t h e  
C N S.

1. Slater CA, tí aL Bric! report successỉul treatment of dissemỉnated 
Acanthamoeba iníection ỉn an inununocomprontỉsed patient N Engỉ J 
Med 1994; 331: 85-7.

2. Murakavra GJ, tí al. Dissemỉnated Acanthamoeba in patỉents wỉth AIDS: 
a report of five cases and a review oỉ the literature. Anh Dennatoỉ 1995; 
131: 1291-6.

B a b e s io s ỉs . P e n ta m id in e  h as  b e e n  trie d  ỉo r  b ab esio s is  
(p . 9 2 0 .2 ), b u t  w h ile  so m e p a tíe n ts  s h o w e d  d in ic a l  
ứ n p ro v e m e n ts ,1' 3 t h e  elũcacy a n d  s a ỉe ty  o f p e n ta m id in e  in  
th is  in íe c tio n  h a s  b e e n  q u e s tio n e d .4

1. Prandoỉỉ PB, et al. Response of babesỉosis to pentamidỈDe ứicrapy. Am  
Intem Med 1981; 94i 326-30.
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L e iỉh m a n io s is . P e n ta m id in e  h a s  b e e n  u se d  in  th e  t r e a t-  
m e n t  o f  v i s c e r a l  le ish m a n ia sls  (p. 923 .1 ) in  p a tie n ts  w h o  
h a  v e  ía iled  to  re s p o n d  to  a n tím o n ia ls  a lo n e .1 I t  h a s  a lso  
b e e n  su g g ested  as  a n  a lte m a t iv e  fo r  lo n g - te rm  se c o n d a ry  
p ro p h y la x is  in  p a tie n ts  w i th  HTV in íe c tio n .1

A sy s te m atic  revievv a n d  m e ta -a n a ly s is5 to  d e te rm in e  th e  
b e s t d ru g  m a n a g e m e n t  in  th e  t r e a tm e n t  o f c u t a n e o u s  
le iỉh m a n ia s is  (p . 9 2 2 .1 )  in  La t in  A m e ric a  r e p o r te d  s im ila r  
cu re  r a te s  {or p e n ta m id in e  a n d  th e  p e n ta v a le n t  a n tim ố n ia ls .  
P e n ta m id in e  h a s  b e e n  e x te n s iv e ly  u se d  a n d  s tu d ie d  in  
F re n c h  G u y a n a , vvhere  L.guyanensừ cau ses  m o s t  d ise a se  a n d  
c u re  ra te s  h ig h e r  t h a n  9 0 %  h a v e  b e e n  re p o r te d  a f te r  2  d o ses  
o f p e n ta m id in e .  P e n ta m id in e  m a y  b e  c o n s id e re d  fo r  
tre a tm e n t  of p a tie n ts  w i th  r e c u r r e n t  d ise a se  a n d  w a s  
ío u n đ  to  b e  su p e r io r  to  r e - t r e a tm e n t  w ith  p e n ta v a le n t  
a n tũ n o n ia ls  in  th o se  w h o  ỉa iỉed  th e  t r e a tm e n t  w i th  th e  
la tte r .3 A  sh o rt  c o u rse  o f in tr a m u s c u la r  p e n ta m ỉd in e  (3 to  
4 m g /k g  in itia lly  a n d  re p e a te d  o n c e  2  d a y s  la te r)  w a s  
su ccessíu l in  t te a tin g  2  p a tie n ts  w i th  O ld  W o rld  c u ta n e o u s  
le ish m a n ia sis  re s is ta n t  to  in itia l t r e a tm e n t  vvith p e n ta v a le n t  
a n tim o n ia ls  o r  o ra l  f lu c o n a z o le .4 A  7 3 %  c u re  r a te  w a s  
rep o r te d  in  11 p a tie n ts  in íe a e d  w i th  I .  irựantum, L. major, OI 
L. tropica.*

D i í í u s e  c u t a n e o u s  o r  m u c o c u t a n e o u s  d ise a s e  
(p. 9 2 3 .1 )  vvhich is u n re s p o n s iv e  to  a n ó m o n ia ls  m a y  
resp o n d  to  p e n ta m id in e .1

F o r  m e n t i o n  o f  t h e  u s e  o f  p e n ta m iđ i n e  w i t h  
p a ro m o m y d n  to  t t e a t  v isceral le ish m a n ia sis  in  a n  HIV- 
in íe c te d  p a tie n t, se e  p . 944 .1 .
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P neum ocysH s p n e u m o n ia .  In  th e  t r e a t m e n t  o f p n e u m o -  
cystìs p n e u m o n ia  (p. 567 .2 ) in tr a v e n o u s  p e n ta m ỉd in e  is 
generaD y  re sc rv e d  fo r  p a tie n ts  w ith  m o d e ra te  to  s e v e re  
d isease  w h o  d o  n o t  r e sp o n d  to , o r  c a n n o t  to le ra te ,  co - 
trim oxazoIe. C o -trim o x azo Ie  w ith  p e n ta m id in e  is n o  m o re  
effective th a n  p e n ta m id in e  a lo n e  in  th e se  p a tie n ts  a n d  is 
p o te n tia lly  m o re  to x lc  th a n  e ith e r  d ru g .1 I n h a le d  p e n t-  
a m id in e  h a s  o c c as io a a lly  b e e n  su g g ested  fo r  m ild  to  m o d -  
e ra te  in íe c tio n , b u t  is n o w  g e n e ra lly  o n ly  u se d  ío r  p ro p h y -  
laxis. H ow ever, p a tie n ts  g iv en  in h a le d  p e n ta m iđ in c  m a y  
b e  p ro n e  to  e x tra p u lm o n a ry  Pneumocystis in íe c tio n s .13

In  b o th  p r im a ry  a n d  se c o n d a ry  p r o p h y l a x i s  o f 
p n e u m o c y s t is  p n e u m o n i a  i n  i m m u n o c o m p r o m is e d  
p a tie n ts , c o -tr im o x a zo le  is p re le r re d  to  in h a le d  p e n t-  
a m id in e . C o m p a ra tív e  s tu d ie s  h a v e  shovvn th a t ,  in  th e  s h o r t  
te im , in h a le d  p e n ta m id in e  h a s  b e e n  Iess e ữ e c tiv e  t h a n  co- 
trim o x ax o le4'5 a n d  n o  m o re  e S e c tiv e  t h a n  a n o th e r  c o m m o n  
p ro p h y la c tic  d ru g , d a p s o n e .4-7 In  a d d it io n , b o th  co -  
trìm o x azo le  a n d  d a p so n e  (g iv en  w ith  p y r im e th a m in e )  a lso  
p ro v iđ e  p ro te c tio n  a g a in s t to x o p lasm o sis  a n d  e x tr a p u ỉm o n -  
a ry  p n e u m o c y s tis  in ỉe c tio n s . H o w e v e r, in h a le d  p e n t-  
a m id ỉn e  is b e tte r  to le ra te d  t h a n  e ith e r  o f th e se , a n d  s tu d ie s  
h a v e  su g g esteđ  th a t  in  th e  lo n g  te rm  th e  e íũ c a c y  o f t h e  th re e  
d m g s  is com parable ,*-9 a t  le a s t  in  p a d e n ts  w i th  C D 4+  T 
ly m p h o c y te  c o u n ts  o f  m o re  t h a n  100  c e lls /m ic ro litre . 
In cre a s in g  th e  d o se  o f p e n ta m id in e  h o m  3 0 0  m g  e v e ry  ío u r  
w e e k s  to  3 00  m g  e v e ry  tw o  vveeks10,11 o r  6 0 0  m g  e v e ry  
w e e k l í  m a y  im p ro v e  elB cacy íu r th e r .  I n te r m i t te n t  ptur- 
e n te ra l  d osage  o f  p e n ta m id in e  h a s  b e e n  u s e d  w h e n  th e  
m o re  u s u a l  d ru g s  c a n n o t  b e  g iv e n .13
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A ír ic a n  t ry p a n o s o m ia s is .  P e n ta m id in e  is u s e d  ỉo r  th e  
e a rly  o r  h a e m a to ly m p h a tic  p h a se  oí A ír ic a n  try p a n o s o m - 
iasis caused  b y  Tiypanosoma bnuxigambiatst (p . 9 2 5 .2 ) .1 I t 
is rep o rted  to  b e  less e ffec tive  a g a in s t T. b. rhodesừnse a n d  
in  so m e  a reas  r e s i ỉta n c e  oi T. b. gambiense to  p e n ta m id m e  
is increasing . P en tam id iriỀ  h a s  b e é n  u se d  w ith  s u ra m in  fo r 
T. b. gambiense in íe c tio n s  b u t  th is  h a s  n o t  b e e n  5 h o w n  to  
b e  d in ic a lly  s u p e rio r  to  p e n ta m id in e  a lo n e .2

1. WHO. Control and survcillance of A&ican ttypanosomiasis: repon ot a 
WHO eXpert commltue. WB0 Tech Ịtep Ser S ít 1993. Also avaõable at: 
bttp://Ubdoc.who.ỉnƯtrs/WHOjnts_881.pdf (accessed 27/07/09)

2- pépin J. Kbonde N. Relapsa followtng treatment of early-ttage 
TiYpanosoma brucd gambienỉe sleeping àckncss witb a combỉnatíon of 
pentamìdlne and surândn. Trcmí R Soc Trcp Med Hys 1996; 90:183-6.

Adverse Effeờs
P e n tam id in e  is a  tox íc  d ru g  a n d  a đ v e rse  eữ ec ts  a re  h e q u e n t  
a n d  som etim es sev ere  vvhen  g iv en  p a re n te ra lly ;  to x ic ity  is 
m o re  c o m m o n  in  p a tie n ts  w ith  AID S. F a ta lities  d u e  to  
s e v e re  h y p o ten s io n , h y p o g ly caem ia , a c u te  p a n c re a tì t ís , a n d  
ca rd ia c  a r rh y th m ia s  h a v e  b e e n  re p o n e d .

R apid in tra v e n o u s  in je c tio n  h a s  re s u l te d  in  su d d e n  
h y p o te n s io n  a n d  im m e d ia te  re a c tìo n s  su c h  a s  Q ush ing , 
dizziness, h e a d a c h e , v o m itin g , b rea th le ssn e ss , tac h y c a rd ia , 
a n d  ía in tin g . H y p o te n s io n  m a y  a lso  o c c u r  vvhen  p e n t-  
a m ld in e  is g iv e n  in tra m u sc u la r ly  o r  b y  s lo w  in tra v e n o u s  
in íu s io n . p ẽ n ta m id in e  m a y  p ro lo n g  th e  Q T ín te rv a l  a n d  
iso la te d  cases o f to rsa d e  d e  p o in te s  h a v e  b e e n  re p o r te d . 
R e n a l im p a irm e n t is c o m m o n  (o v e r  2 0 %  o f p a tie n ts ) , 
u su a llỵ  m a n ư e s tin g  as  m ild  a n d  rev ers ib le  ra ised  b lo o d  u re a  
n iư o g e n  a n d  s e ru m  c re a tin in e  c o n c e n u a tio o s ,  b u t  a c u te  
r e n a l  íaílu re  c a n  occu r. H y pog lycaem ia, so m e tím e s  fọ llo w e d  
b y  hyperg ly caem ia  a n d  ty p e  1 d iab e te s  m ellitu s , ìs w e ll 
d o c u m e n te d . O th e r  se v e re  ad v e rse  e ííe c ts  in c lu d e  leu c o - 
p e n ia , th ro m b o c y to p e n ia , a n d  h y p o c a lc a e m ia ; p ossib le  
S te v e n s -Jo h n so n  s y n d ro m e  h as  a lsõ  b e e n  re p o r te d . Less 
s e v ere  a d v e rse  e ííec ts  in c lu d e  a z o ta e m ia , ra ỉs e d  liv e r  
e n z y m e  v a lu es , a n a e m ia , m acro sco p ic  h a e m a tu r ia ,  h y p o - 
m ag n e sa e m ia , h y p e rk a la em ia , n a u s e a  a n d  v o m itin g , la sh e s , 
a n d  taste  d is tu rb an c e s . R h ab d o m y o ly sis  h a s  b e e n  ra re ly  
rep o r te d  a í te r  ũ ia a m u s c u la r  u se . I n tta m u s c u la r  p e n t-  
a m id in e  o f te n  c a u se s  p a in ,  sw e ỉlin g , s te r i le  a b scess  
lo rm a tio n , a n d  t issu e  n ec ro sis  a t  th e  site  o f in je c tio n . 
S im ila r d a m a g e  c a n  fo llo w  e x ư a v a s a tio n  d u r in g  in  t r a - 
v e n o u s  dosage.

P e n tam id in e  is n o t  as to x ic  w h e n  g iv e n  b y  in h a la tio n  fo r  
t h e  p ro p h y lax is  o f  p n e u m o c y ỉtis  p n e u m o n ia .  T h e  c o m - 
m o n e s t  a d v e rse  e ííec ts  vvith th is  r o u te  a re  c o u g h  a n d  
b ro n c h o c o n s tr ic tio n  (p artic u la r ly  i n  p a tie n ts  w i th  a  h ls to ry  
o f  sm ok ing  o r  a s th m a )  a n d  m a y  b e  c o n tro l le d  b y  a 
b ro n c h o d ila to r .  I n h a la tio n  m a y  le a v e  a  b i t t e r  ta s te . 
P n e u m o th o ra x  h a s  b e e n  rep o rted , b u t  m a y  b e  a s s o d a te d  
vvith th e  d isease . T h e re  h a v e  b e e n  ra re  re p o r ts  o f  ad v e rse  
e h e c ts  su c h  as  th o se  s e e n  w h e n  p e n ta m id in e  is g iv e n  b y  
in jec tio n .

In cid en ce  o f  a d v e r s e  e f f e d s .  A d v erse  eữects vvere s e e n  in  
4 6 .8 %  o f 4 0 4  p a tie n ts  g iv e n  p e n ta m id in e  p a re n te ra l ly  ío r  
t h e  tre a tm e n t  o f p n e u m o c y s tis  p n e u m o n ia ,  a c c o rd m g  to  
a n  analysis h o m  th e  CDC in  t h e  U SA .1 T h e  rea c tio n s  
in d u d e d  im p a ire d  re n a l  íu n c t io n  (2 3 .5 %  o f  p a tie n ts ) ,

The Symbol t  denotes a preparation no longer actively marketed
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a b n o rn ìa l  l iv è r  f u n c t ìo n  (9 .6 % ), h y p o g ly c a e m ia  (6 .2 % ), 
h a e m a to lo g ic a l  d is tu rb a n c e s  (4 .2 % ), ra s h e s  (1 .5 % ), a n d  
h y p o c a lc a e m ia  (1 .2 % ). L ocal r e a c t ío n s  a t  in je c tio n  s ite s  
s u c h  a s  p a ỉn  a n d  a b scess  o c c u rre d  ÚI 1 8 .3 %  a n d  im m e d i-  
á te  a d v e rs e  e líe c ts  s u c h  a s  h y p o te n s io n  in  9 .6 % .

R e ơ o sp e c tìv e  s tu d ie s2"* su g g e s t  th a t  a d v e rs e  r e a c tio n s  
o c c u r  m o re  c o m m o n ly  in  p a tíe n ts  w i th  AID S.

A n  e v a lu a t ío n  o f p e n ta m id in e  in  t h e  ơ e a tm e n t  o f 82  
p a tie n ts  w i th  v isce ra l le ish m a n ia s is  ỉu r th e r  illu s tra te s  its  
t o x id ty .5 C a rd io to x iđ ry  ( ta c h y c ard ia , h y p o te n s io n , a n d  
E C G  c h a n g e s  o f  n o n - s p e d B c  m y o ca rd itis) , o c c u rre d  in  
a b o u t  2 3 %  of p a tie n ts .  N o  h y p o g ly c a e m ic  re a c tio n  w a s  
n o te d , b u t  4  p a tie n ts  d e v e lo p e d  d ia b e te s  m e ll itu s  a n d  3 o f 
t h e m  w e re  í o u n d  to  b e  in s u l in - d e p e n d e n t.  O th e r  a d v e rse  
r e a c t io n s  i n d u d e d  g a s t r o in te s t in a l  e í ỉe c ts  (a n o re x ia ,  
n a u s e a ,  v o m itin g , a b d o m in a l  p a in , o r  d ia r rh o e a )  in  a b o u t  
7 8 % , CN S effec ts  (h e a d a c h e  a s s o d a te d  vvith i lu sh in g , 
d e lir iu m , o r  se n so ry  d is tu rb a n c e s  re se m b lin g  p in s  a n d  
n e e d le s  [p a ra e s th e s ia s ])  in  a b o u t  2 4 % , m ild  rev ers ib le  
a lb u m in u r ia  in  a b o u t  7 % , a n d  a lle rg ic  m a n iíe s ta tio n s  
(g e n e ra lis e d  u rtic a r ia , itc h in g , a n d  c o n ju n c tỉv a l  co n g e stio n )  
in  a b o u t  5 % . O n e  p a tie n t  h a d  se v e re  a n a p h y la x is .

1. VValicr PD. et a i Pneumocyscis carinìi pneumorùa in the United States: 
epidemiologic. diagnostic and clinica! íeatures. Ann ĩnum Med 1974; SO: 
83-93.

2. Laehaal M. Venuto RC. Nephrotoxiđiy and hyperkalemia in patients 
wỉih acquired únmunodehdency syndrome treated wỉth pentamidine. 
Am 3 Med 1 989; 87: 260-3.

3. Briceland LL. Baílie GR. Pemaraidlne-assodatcd nepbrotoxidty and 
hyperkalemỉa in patíents vvith A1DS. DICP AM Pharmacơihtr 1991; 25: 
1171-4.

4. 0'Brỉen JG, tí ai. A 5-year retrospectỉve review oíadverse dmg reactỉons 
and their rỉsk íaciors in human Ìmmunodefídency vinis-ỉníected 
patlcms who were recdving imravenous peniamidine iherapy ÍOT 
Pneumocystis carínỉỉ pneumonia. Cỉin ĩnỊttí Dừ 1997; 24: 854-9.

5. Jha TK. Evaluation oỉ diamỉdine compound (pentamỉdine isethỉonate) 
in the treatmem o! resistant cases oỉ kala-azar occurrỉng ỉn Nonh Bihar, 
ỉnđỉa. Tram R Soc Trop Med Hys 1983; 77:167-70.

Effecf$ on the blood. H a e m o ly tic  a n a e m ia  h as  b e e n  
r e p ò r te d  i n  a  5 5 -y e a r-o ld  m a n  w i th  A ID S b e in g  ư e a te đ  
w i th  i n tr a v e n o u s  p e n ta m id in e  fo r  p n e u m o c y s tis  p n e u -  
m o n ia .  S y m p to m s  d e v e lo p e d  a f te r  a  c u m u la tiv e  dose  o f 
3 7 4 0  m g  o f p e n ta m id in e  h a d  b e e n  g iv en  a n d  reso lv e d  se v -  
e ra ỉ  d a y s  a í te r  s to p p in g  th e -  p e n ta m ìd ỉn e .1 M e g alo b lastic  
a n a e m ia  a ỉ te r  in tr a v e n o u s  p e n ta m id in e  h a s  also  b e e n  
re p o r te d .2

1. Tagudỉí H, tí a l Pentamidine-induced hemoỉytỉc anemia in an AXDS 
patíenL Am Pharmaathtr 1999; 33: 503.

2. Au WY, tí a i Intravenous pentamidỉne ỉnduced megaỉoblastic anaemia. 
Haematoĩogica 2002; 87: ECR06.

Effects on carbohydrate metabolism. A s re p o r te d  u n d e r  
I n d đ e n c e  o f A d v e rse  E ííe c ts , p . 9 4 5 .3 , p e n ta m id in e  c a n  
h a v e  a  l á n g e  o í  e ffec ts  o n  c a ib o h y d ra te  m eta b o lism . F o u r  
p a tie n ts  r e c d v in g  p e n ta m id in e  ío r  p n e u m o c y s t i ỉ  p n e u -  
m o n ia  d e v e lo p e d  s e v e re  ía s t in g  h y p o g ỉy c a e m ia  ío llo w e d  
la te r  b y  h y p e rg ly c a e m ia  a n d  ty p e  1 d ia b e te s  m e ll itu s .1 I t 
h a s  b e e n  su g g e ste d  t h a t  p e n ta m iđ ỉn e  h a s  a  to x ic  e ííe c t o n  
th e  p -ce lls  o f  th e  p a n c re a d c  is le tỉ  a n d  c a n  in d u c e  a n  e a rly  
c y to ly tic  re le a se  o f in s u l in  a n d  h y p o g ly c a e m ia , íollovved 
b y  p -ce ll d e s tru c tio n , in s u l in  d e h d e n c y ,  a n d  d iab e te s  m ell-  
i tu s .1-2 A ID S p a tie n ts  a p p e a r  to  b e  h ig h ly  su scep tib le  a n d  
h a v e  a  h ig h e r  in đ d e n c e  o f  h y p o g ly c a e m ia  d u e  to  p e n t-  
a m id ln e .3 T h e  a c tio n  o n  th e  p a n c re a s  h a s  le d  to  fáta l a c u te  
panatatìtìŝ * ía ta í  h y p o g ly c a e m ia  h a s  a lso  b e e n  re p o r te d .7 
T h e se  re p o r t s 1' 5-7 in v o lv e d  p e n ta m id in e  g iv e n  b y  in je c tio n ; 
pancreatitís® -’  a n d  d ia b e te s  m e ll itu s 10,11 h a  v e  a lso  b e e n  
r e p o r te d  i n  p a tíe n ts  g iv e n  p e n ta m id in e  b y  ae ro so l in h a la -  
t iõ n .
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studỉes ỉn a patỉent wỉtb malignant ỉnsulinoma. AmJMed 1984; 77:41-
6.

3. Stahỉ-Baylỉss CM. tí aỉ. Pentamidme-induced hypoglycemia ỉn patìents 
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1989; 298: 605.

9. Han c c . Aerosotixed pemamỉdine and pancreaútíỉ. Am Intem Med 1989; 
111:691.

10. Fỉsch A. Diabctes mellỉtuỉ ỉn a patỉem vvith AIDS aher ưeatment wỉih 
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11. Chen Jp, er ai. Dlabetes aher aerosoỉỉxed pentamidỉne. Am Ịnttm Med 
1991; 114: 913-14.

Effects on the cardiovoscular System. Hypotension is a  pro*  
b le m  w i th  ừ iư a v e n o u s  p c n ta m id in c ,  b u t  c a n  b e  le d ũ c e d  
b y  ừ iíu s m g  th e  do se  o v e r  6 0  m in u te s ,  w h e n  th e  ỉn d d e n c e  
o f  h y p o te n s io n  a p p e a rs  to  b e  s im ila r  to  t h a t  vvith  th e  in tra -  
m u s c u la r  r o u te .u  ỉ n t r a v e n o u s  p e n ta m id ỉn e  h a s  also  b e e n  
a s s o d a te d  w ith  iOTsađe de pointes.3‘6 Siniis bradycardia a n d  
s e c o n d -d e g re e  heart block h a s  b e e n  d e sc rib ed  in  a n  HIV-

p o s it iv e  p a tie n t  t r e a te d  w íth  in tr a v e n o u s  p e n ta m id in e  fo r 
p n e u m o c y s tìs  p n e u m o n ia .7

1. Navin TR. Fontaỉne RE. ĩnỉravenous versus intramuscular admỉnisưa- 
don oí pentamỉdỉne. NEngUMtd 1984; 311:1701.

2. Heỉmỉdt CG, Green iK. pãtamidine-assodated hypotensỉon and route 
oi admỉnỉstratỉon. Ann Intem Med 1985; 103:480.
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Ptdiatr Infea Dừ 3 1993; 12: 694-6.

ỉ .  Zanettí LAF, olỉphant CM. Pentamỉdỉne-induced torsade de pointes. 
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Effects on the lcidneys. In  a n  a n a ly s is ' o ỉ  th e  a d v e rse  
e íle c ts  o f  p a re n te ra l  p e n ta m id in e  (see  a lso  u n d e r  I n d d e n c e  
o f  A d v e rse  EA ects p . 9 4 5 .3 ), n e p h r o to x id ty  w a s  o f te n  th e  
m o st se rio u s  a d v e rs e  r e a c tio n . a l th o u g h  it w a s  im p o ssib le  
to  a t t r íb u te  it  so le ly  to  p e n ta m id in e .  S e v e re  r e n a l  im p a ir-  
m e n t  o c c u rre d  in  15 o f  4 0 4  p a tie n ts  a n d  c o n tr ib u te d  m a te -  
r ia lly  to  12 o f  1 4  e n s u in g  d e a th s . H ovvever, e le v a tio n  of 
b lo o d  u re a  n i tro g e n  vvas u su a lly  re la tiv e ly  m ild  a n d  rev e r-  
sib le i n  th o se  p a tie n ts  w h o  h a d  n o rm a l  p r e ư e a tm e n t  re n a l  
h m c t io n  a n d  h a d  re c e iv ed  n o  o th e r  n e p h ro to x ic  a g e n tỉ .  In  
tw o  ỉ tu d ie s  in  p a tie n ts  vvith A ID S,2-5 se v ere  n e p h ro to x ic ity  
( in c rea se  in  s e ru m  c re a tỉn in e  c o n c e n tra t io n  o f  5 0 0 m ic r -  
o g ra m s  p e r  1 00  m ỉ.)  w as re p o r te d  in  a b o u t  4 0 %  o f 
p a tie n ts .  A nalysis  o f  risk  f a a o r s  su g g e ste d  th a t  th e  d e v e l-  
o p m e n t  o f a d v e rse  re a c tio n s  to  p a re n te ra l  p e n ta m id in e  is 
c o n -e la ted  w ith  th e  to ta l  dose  rec e iv e d  a n d  th e  d u r a t io n  of 
t r e a tm e n t,2,ỉ b u t  n o t  w ith  th e  in it ia l  d e g re e  o f re n a l  fu n c -  
t io n .2 I t  h a s  b e e n  n o te d  th a t  r e n a l  to x id ty  is  m o re  c o m - 
m o n  w h e n  p e n ta m id in e  is g iv e n  in tra m u s c u la r ly ,  r a th e r  
t h a n  in tra v e n o u s ly ,  to  AIDS p a tie n ts  vvith d ia ư h o e a ,  su g - 
g e s tin g  th a t  Đ uid  s ta m s  m ig h t  h a v e  a n  im p o r ta n t  ro le .4 
T h e re  h a v e  b e e n  in sta n c e s  o f r e n a l  ỉa i lu re  o c c u rr in g  w h e n  
p e n ta m id in e  is in h a le d  as  a n  a e ro so l fo r  its  lo ca l e ííe c t .5-4
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1989; L* 1271-2.

6. Chapelon c tí al. Renaỉ ỉnsuEidency vríth nebuỉỉsed penumỉdine. 
Lanctí 1989; U: 1045-6.

Effeds on the nervous System. P a rae s th es ìa s , i n d u d in g  
p e rio ra l  p a ra e s th e s ia s ,1'2 h a  v e  b e e n  r e p o n e d  w i th  p e n t :  
a m id in e  th e ra p y . P e río ra l n u m b n e s s  o c c u rre d  in  a  p a tie n t  
so o n  a ỉ te r  s ta r tin g  th e  t h ữ d  in tr a v e n o u s  in íu s io n  o í  p e n t-  
a m id in e  fo r  ơ e a tm e n i  o f p n e u m o c y s tis  p n e u m o n ia  a n d  
d ỉsa p p e a re d  a ỉ te r  t h e  e n d  o f  th e  ìn íu s io n ; n u m b n e s s  
re c u r re d  w ith  a ll su b s e q u e n i  p e n tc u n id in e  in h is io n s .1 

S ee  a lso  u n d e r  I n d d e n c e ,  p .  9 4 5 .3 .
1. Milligan KS, Phillips DL. Períoral numbness assodated with imravenous 

pentãmỉdỉne admỉnỉsưatỉon. Am Pharmaeother 2007; 41:153-6.
2. Brovvn E, tí a i Periora) and íadal parastbeâas assodated vrỉth 

imravenous pentâDỉỉdine use for pneumoq^tís prophylaxỉs. Pediatr 
Hemứtoi OncoilOlồ; 27: 658-60.

Effects on the respirntory System. A lth o u g h  in h a le d  p e n t-  
a m id in e  h a s  p r o d u c e d  re a c tio n s  t h a t  a re  n o rm a lly  asso - 
d a te d  w i th  th e  p a re n te ra l  ro u te ,  th e  m a in  p ro b le m  a tte r  
in h a la tio n  is b ro n c h o c o n s tr ic t io n ;1 it  c a n  b e  p r e v e n te d  b y  
p r io r  u se  o í  a  b ro n c h o d ila to r .  A c u te  e o s in o p h ilic  p n e u -  
m o n ia  a s s o d a te d  w i th  n e b u lis e d  p e n ta m id in e  h a s  b e e n  
re p o r te d  in  a  p a t ie n t .2 C o n c e m  h a s  a lso  b e e n  e x p re sse d  a t  
th e  r isk s  to  th o se  w h o  a re  vvith t h e  p a tie n t  a t  th e  tim e  o f 
in h a la ó o n  a n d  a re  e x p o sed  to  n e b u lis e d  p e n ta m id in e .3"5

1. Smith DE tt aì. Revcrsiblc bronchoconỉDicdon wìth nebuUsed 
pentamidỉne. Lanotí 1988; U: 905.

2. Dupon M  tí al. Acute eosỈĐophiUc pneumonỉa ỉnduced by inhaỉed 
pentamỉdỉne isethỉonate. BM3 1993; 306: 109.

3. McDiannỉd MA. Jacobson-Knm D. Aerosoỉlsed pentamidine and pubỉlc
heahh. Lancrt 1989; li: 863-4. .

4. Thomas SHL. tí ai. Aerosolised pentamidine. Lanetí 1989; U: 1284.
5. Snuldone GC tí ai. Detection of inhaled pentamidỉne ỉn Health ca re 

worken. N EngUMcd 1991; 325:891-2.

Efíects on the slcin. T oxic  e p id e rm a l n e c ro ly s is  o c c u ư e d  in  
a  m a n  vvith SLE th e  d a y  a ỉ te r  b e in g  gi v e n  a e ro so lised  
p e n ta m id in e  fo r  t h e  p ro p h y la x is  oi p n e u m o c y s tis  p n e u -  
m o n ia . A  ly m p h o c y te  s tim u la tin g  te s t  w a s  p e r io rm e d  o n  
aJl c a n d id a te  d m g s , a n d  w a s  p o s ió v e  fo r  p e n ta m id in e .  
T re a tm e n t  vvith p e n ta m id in e  w a s  s to p p e d  a n d  th e  p a tie n t  
w a s  g iv e n  p la sm a  e x c h a n g e , co rtico s te ro id s , a n d  n o rm a l  
im m u n o g lo b u l ỉn .  T h e  e ru p t io n  slovvỉy reso lv e d  o v e r  3 to  4  
vveeks.1

1. Watarai A. tí ai. Toxic epiderưval necrolysis caused by aerosolỉzed 
pentamỉdine. Am 3 Med 2009; 122: el-e2.

Precautions
P e n ta m id in e  s h o u ld  b e  u s e d  im d e r  d o s e  s u p e rv is io n  a n d  
g re a t  c a re  is  n e c e s s a ry  ư  i t  ỉs Iised  i n  p a tie n ts  s u í ỉe r in g  f ro m  
a n y  c o n d it io n  l ik e ly  t o  b e  e x a c e tb a te d  b y  its  a d v e rs e  e ffec t i. 
T h e  CSF s h o u ld  b e  c h e c k e d  ỉot s ig n s  o f  CNS in v o lv e m e r  t  
b e ío r e  g iv ln g  p e n ta m iđ m e  ío r  try p a n o so m ia s is , s in c e  i t  s 
u n l ik e ly  to  b e  e S e c tiv e  i n  su  ch  cases. P a tíe n ts  s h o u ld  b :  
ly in g  d o w n  w h i le  i t  is  g iv e n  a n d  th e i r  b lo o d  p r e s s u r e  s h o u l  i  
b e  m o n lto re d . K id n e y  a n d  l ỉv e r  ỉu n c t io n , b lo o d -g lu c o s : 
c o n c e n tra t io n s ,  b lo o d  a n d  p la te le t  c o u n ts , a n d  o th e r  
p a ra m e te r s  ú id ic a tív e  o  i đ e v e lo p in g  to x id ty ,  s u c h  as  s e ru r r  - 
c a ld u m , - m a g n e s íu m , a n d  -p o ta s s iu m  c o n c e n tra t io n s  a n  I 
t h e  E C G , s h o u ỉd  a lso  b e  a ssessed  re g u la rly  d u r ìn g  c o u rse s  c ỉ 
t r e a tm e n t  w i t h  p e n ta m id in e . P a r tic ti la r  c a u t io n  a n  1 
c o n t in u o u s  c a rd ia c  m o n ito rin g  is  ad v ise d  ư  t h e  p a t ie n t ' ỉ 
Q T  in te r v a l  e x c e e d ỉ  5 0 0  m iU iseconds vvhile r e c e i v in : 
t r e a tm e n t ' a l t e m a t iv e  re g im e n s  s h o u ld  b e  u s e d  ư  th e  Q ' ■ 
in te rv a l  e x c e e d s  5 5 0 m illisec o n d s .

P a tie n ts  w i th  a  h is to ry  oi a s th m a  o r  s m o k in g  m a y  b e  a 
in c r e a s e d  r ìs k  o f  c o u g h  a n d  b r o n c h o s p a s m  during  
in h a la tio n  o f n e b u lis e d  p e n ta m id in e .  S y m p to m s  m a y  b( 
c o n tro lle d  b y  g iv in g  a b ro n c h o d i la to r  b e ío re  p e n ta m id in e  
P e n ta m id in e  s o lu ú o n  s h o u ld  n o t  b e  m ix e d  vvith o th e r  d ru g  
n o r  s h o u ld  a b r o n c h o d i la to r  b e  g iv en  in  th e  s a m e  n e b u lis e r  
E x ư a p u lm o n a ry  Pneumocystừ iirovtái in íe c tio n s  m a y  occu  
in  p a tie n ts  g iv e n  n e b u lis e d  p e n ta m id in e  a n d  s h o u ld  b< 
c o n s id e r e d  in  p a t ie n ts  vvith  u n e x p la in e d  s ig n s  a n c  
sy m p to m s . P re c a u tio n s  sh o u ld  b e  ta k e n  to  m in im is í  
a tm o s p h e r íc  p o l lu t ỉo n  vvith  p e n ta m id in e  d u r in g  n e b u lis a  
t io n  a n d  to  m in im ise  e x p o su re  o f  m ed ic a l p e r s o n n e l  tc 
p e n ta m id in e .

P o r p h y r ia .  T h e  D ru g  D a ta b ase  fo r A c u te  P o rp h y ria ,  com - 
p i le d  b y  th e  N orvveg ian  P o ip h y ria  C e n tre  (N A PO S) a n d  
th e  P o ip h y iia  C e n ơ e  S w ed e n , d a s s ib e s  p e n ta m id in e  as 
p ro b a b ly  n o t  p o rp h y r in o g e n ic  it m a y  b e  u se d  a s  a  d ru g  o l 
ũ r s t  c h o ic e  a n d  n o  p re c a u t io n s  a re  n e e d e d .1

1. The Drug Daiabase íor Acute Porphyrỉa. Avaỉlable at: http://www. 
drugs-porphyria.org (accessed 08/07/11)

Interadions
U se o ỉ  p e n ta m id in e  w ith  o th e r  n e p h ro to x ic  d ru g s  s u c h  as  
a m p h o te r id n  B o r  ỉo s c a m e t  sh o u ld  p re le ra b ly  b e  a v o id e d . 
E x tre m e  c a u tio n  is a lso  n e c e s sa ry  i ỉ  p e n ta m id in e  is g iv e n  
w i th  o th e r  d ru g s , su c h  as  l o s c a m e t  t h a t  c a n  c a u se  
h y p o c a lc a e m ia . T h e re  is a n  in c re a se d  risk  o f  v e n tr ic u la r  
a r r h y th m ia s  ư  p e n ta m id ìn e  is g iv e n  vvith d ru g s  vvhich  
p ro lo n g  tb e  Q T in te rv a l  s u  c h  as  i n ơ a v e n o u s  e r y th r o m y d n ,  
S u o ro q u in o lo n e s ,  a m io đ a ro n e , tr ic y d ic  a n tid e p re s s a n ts ,  
p h e n o th ia z ứ ie s ,  o r  t e i ỉe n a d in e .  T h e re  m a y  b e  a n  in c re a se d  
risk  o ỉ  p a n ơ e a t i t í s  w h e n  in tra v e n o u s  p e n ta m id in e  is u se d  
w i th  d id a n o s in e ,  s ta v u d in e ,  o r  z a ld ta b in e  a n d  s u c h  
c o m b in a tìo n s  s h o u ld  b e  a v o id e d . P e n ta m ỉd in e  is  s tr u c tu -  
ra lly  s im ila r  t o  a m iỉo rìd e  a n d  th e r e ío r e  u s e  w i th  p o ta s s iu m -  
sp a rin g  d iu re tic s  m a y  re s u l t  in  s e v e re  h y p e rk a la e m ia .

Pharmacoldnetics
A fte r  p a re n te ra l  d o ses  o f  th e  ise tio n a te , p e n ta m id in e  is 
vvidely d is t r ib u te d  in  t h e  b o d y . D u r in g  r e p e a te d  d o s in g  
a c c u m u la t io n  is b e lie v e d  to  occur, p a r t ic u la r ly  in  t h e  l iv e r  
a n d  k id n e y s .  A í te r  in tr a v e n o u s  in je c tio n  p lasm a  c o n c e n tra -  
t io n s  fall ra p id ly  to  o n e  tv v en tie th  of p e a k  v a lu e s  d u r in g  th e  
firs t 2 h o u rs ,  fo llo w e d  b y  a  m u c h  slovver d e d in e  th e r e a íte r .  
O n  in tr a m u s c u la r  ũ ỹ e c tio n  p e a k  c o n c e n tra tio n s  o c c u r  a f te r  
a b o u t  1 h o u r  a n d  th e  s e ru m  c o n c e n ơ a t io n  r e m a in s  th e  
sa m e  ío r  a b o u t  2 4  h o u rs .  T h e  a p p a re n t  v o lu m e  o f 
d is t r ib u t io n  o í  p e n ta m id ỉn e  a fte r  in tr a m u s c u la r  in je c tìo n  is 
m o re  t h a n  3 t im e s  t h a t  s e e n  a f te r  in tr a v e n o u s  u se . 
E l im in a t ío n  h a lỉ- lìv e s  of 6  h o u r s  a h e r  in tr a v e n o u s  in ỉu s io n  
a n d  9  h o u r s  a í te r  in tr a m u s c u la r  in je c tio n  h a v e  b e e n  d t e d ,  
b u t  p r o b a b ly  r e p r e s e n t  a n  in te rm e d ia te  v a lu e , a n d  te r m in a l  
e l im in a tio n  h a lí- liv e s  o f be tvveen  se v era l d a y s  a n d  w e e k s  
h a v e  b e e n  re p o r te d .  A f te r  m u ltíp le  in tr a v e n o u s  d o se s  th e  
h a U -h íe  w a s  12 .5  d ay s. O n ly  a  sm a ll a m o u n t  is slovvly 
e x c re te d  u n c h a n g e d  in  th e  u r ín e .

D is tr ib u tío n  to  t h e  lu n g  is  re la tiv e ly  p o o r  a í t e r  in je c tio n . 
S y s tem ic  a b s o ip t io n  a f te r  in h a ỉa tio n  is r e p o t te d  to  r e s u l t  in  
p e a k  p ỉa s m a  c o n c e n t r a t io n ỉ  o ỉ  5 to  10%  o f  th o s e  a h e r  
p a re n te ra l  u se , a n d  th e r e  h a  v e  b e e n  a  fe w  re p o r ts  o f 
sy s te m ic  a d v e rs e  e fie c ts . T h e  h a U -liíe  of a e ro s o lis e d  
p e n ta m ỉd in e  i n  b ro n c h ia l  a lv e o la r  lav a g e  ũ u id  is m o re  
t h a n  10 to  14 d a y s . P a r t ìd e  o r  d ro p le t  s ú e  a p p e a r s  to  b e  
im p o r ta n t  in  a c h ie v in g  a d e q u a te  p u lm o n a ry  d ls t r ib u t io n .

R e íe re n c e s .
1. ODoherty MJ, tí  a i Diỉỉerences ỉn reỉatíve tíDdency oỉ nebuliscis for 

pentamỉdine admỉnisưaúon. Lanctí 1988; U: 1283*6.
2. Sỉmonds AK, tí  al. Aerosolised pennmidỉne. iuincrr 1989; iỉ 221-2.
3. Basldc M l tí ai. Regỉonal depositioo of aerosoỉỉzed pentamỉdine: eữects 

ot body posỉdon and breathỉng pattem. Aim htlrm Htd 1990; 113:677- 
83.

4. Bronner u, tí aỉ. Pentamỉdỉne concentratỉons ỉn pỉasma. whole bỉood 
and cerebrospinal fluid duxing treatmem oĩ Trypanosoma gambiense in 
Côte dlvoLrc. Trans R Sac Trop Med Hyg ì 991; 85: 608-11.

All cross-reíerences reíer to entries in Volume A
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5. i ỉd n u n  c. tí  aì. PUsma pem am idỉne concenrratỉons vary between 
indỉviduíls w ith Pneumocysũs carinii pneum onia and the drug ỉs 
actíveỉy secreted by the kidney. J Antimicrob ơưmorher 1994; 33ỉ 803-10.

6. Bronner u. tí ai. Pharmacokineúcs and  adverse reactíons after a sỉngỉe 
đose o l  penuim dỉne ỉn  patíents WỈÚ2 Trypãnosomn gam bỉem e sleeping 
slckness. Br J  Clin Pharmaal 1995; 39: 289-95.

7. Conte JE, Golden JA. Intrapulm onary and systexnỉc pharmacokỉnetics oỉ 
aero$olized penum idine ùsed ỉor prôphyỉaxis of Pneumocystỉs carỉnỉi 
pneum onla in patỉents !nfected w ỉth  the huxnan ímmunòdeSdency 
virus. J  a in  Pharmacữi 1995; 35: 1166-73.

Renal impairmenh Ỉ21 a study1 of patìenu with nonnal 
renal hmction or on haemodialysis, renal dearance of 
pentamidine during the 24 hours after intravenous use 
was 2 .1 % ol the pìãsma dearance in those with normal 
renal ỉunction, suggesting tha t pentamidine elimination 
tvould be largely unaHected by renal impairment. In those 
vvith end-stage renal disease on  haemodialysis the term- 
inal eliminatịon haU-liỉe aíter a single dose was prolonged 
to about 75 hours, compared w ith 30 hours in the padents 
with normal renal function, bu t the voỉumes ol distribu- 
tion and area under the concentration-tùne curve were 
not signihcantly different. In patients with nonnal or 
mildly impaiređ renal lunction vvho had received bettveen 
12  and 2 1  doses, the terminal elimỉnation haU-liỉe aỉter 
the final dose was about 12  days and pentamidine was still 
detectable in  the pỉasma after 6 weeks. There was evi- 
dence of accumulation oỉ pentamidine duiing repeated 
daily dosing.

1. Conte JE. Pharmacoldnetỉcs o ỉ intravenous pentamídine in patíents with 
nonnal renal funcùon or receỉving hemodỉaỉysỉs. J  btfeứ Dừ 1991; Ỉ63: 
169-75.

Preparatíons
Proprietory Preparotions (details are given in Volume B)
Singla-ingradient ProporoHons. Belg.: PentacarinaL' Braz.: 
Pentacannat; Fr.: Pentacarinat; Ger.: Pentacarinat; Gr.:
Pentacarinat; Pentanv Hong Kong: Pentacarinat' Irí:
Pentacarinatt; ItaL: Pentacarinat; Neth.: Pentacarinat; NZ: 
Pentacarinat; Port: Pentaminat; Spain: Pentacarinat; Swed.: 
Pentacarinat; Switz.: Pentacarinat; Thai.: Pentacaiinat; UK: 
Pentacarinat; USA: NebuPent; Pentacarinat; Pentam.
pbarmocopoeial Preporotions
BP 2014: Pentamidine Injection.

Q uintam ide ỊUSAN, HNNI 

Quinfamida; Qùiníamidurh; Vỹịn-40014; XnHệaMMfl. 
1-(DichloroacetylM,2,3,4-tetrahydroquinolin-6-ol 2-furoic 
acid ester. .
C16H,3CI2N 04=354.2 
CĂS —  62265-68-3.
UNII —  OỈZ81046R1.

P r o f i ’/ e

Quiníamide is a lum inal amoebicide. I t  is given oralỉy for 
intestinal amoebiasis in  a dose o f 300 mg, eíther as a single 
dose or as three divided doses over 24 hours.

Preparations
Proprictary PreporoHons (details are given ỉn Volume B)
Single-ingredient Preparations. Mex.: Amefin; Ameỉurt; Ame- 
nox; Amotanna; Amofurf: Bisidim; Celemint; Doffler; Fala- 
cidf: Luminovag; Protosin; Quocel; Serphamida.
Muhi-ingredìent Prepararions. Mex.: Amoebriz; Bensolmin Com- 
plex; Farmiver; Oxal; Vennox-Plus.

Robenidine Hydrochloride
IBAN M , U S A N . r lN N M )

CL-78116; Hidrodoruro de robenidina; Robenidina, hidro- 
đoruro de; Robénidine.. Chìorhýdrạte dẹ; Robenidim 
Hydrochloridum; Robenádene Hydrochloride; Po6eHMflMH3 
riiflpoxnopMA.
'ị3-Bis(4rChlorobenzylideneamino)guanidine hydrochloride. 
Ci s>Hi 3C121SÌÌHG!=370.7
CAS —-25875-51-8 (robenidine); 25875-50-7 (robenidine 
hydcochlorideX .ĩ;.: - 
UN1I — 85ĨT15Y392.

ProỊịle
Robenidine is an antiprotozoal used as the hydrochỉoride in 
veterinary practice for the prevention of cocddlosis in 
poultry and rabbits.

Ronidaxole ÍBAN, USAN, plNNỊ 

' Ronidazòl; Ronidazolum; PoHMfla3on. . ■ ‘ ,
(I-Methỳl-S-nitroimidazol-2-yl)methyl carbamate. ■■■". ■ 
QH8N4Ó«=2002

€45 — 7681-76-7.
4TC Vef — QP51M08.
UNII —  E01R4M1063.

Pharmacopoeias. In BP(Vet).
BP(Yet) 2014: (Ronidazole). A w hite to  yellovvish-brovra, 
odourless or ahnost odourless powder. Slightly soluble in 
watet, in alcohol, and in chloroỉorm; very slighdy soluble in 
ether. Protect from light.

ProRle
Ronỉdazole iỉ a 5-niữohnỉdazole antíprotozoal that is used 
in  veterinary practice for the control o ỉ trichomoniasis in 
cage birds and pigeons. It has also been added to turkey 
ỉeeding stuf£s and has been used ío r the conơol of swine 
dysentery. Ronidazole is considered to  be cardnogenic and 
its use in íood-produdng animalỉ has been banned in some 
countrỉes.

Salinomycin Sodium (BANM, riNNMì

'AHR-3096 (salinomycin); K-364 (salinomycin); K-748364A 
.Csalinomycìn); Natrii Salinomydnum; Salinomidna sódica; 
Salinomycine Sodique; HaTpnii CaọMHOMMqnH. . - 
S o d ĩu m  (2 /? )-2 -l(2 /? .5 S ,6 R )-6 -[C lS ,2 S ,3 S ,5 ff)-5 - 
{(2S55.7R.9S, 105,125! Sfí)-2-[(2Ạ,5/ỉ,ồS)-5-ethyltẹtrahydro-S- 
bydroxy-6-methylpyran-2-yl]-l 5-hydroxy-2,10,12-trimethyl- 
1,6,8-tnoxadispiro[4.1.5.3]pentàdec-l 3-ẽn-9-yl}-2-hydroxy-
l,3-dimethyỉ-4-oxoheptyl]tetrahydro-5-rriethylpyran-2-yi| 
butyrate.
QHssNaO,, =773.0 • ■ • ■ ■ ■ ■
C4S —  53003-10-4 (salìnom ydn); 55721-31-8 (sa linom yán  
sodium ).
UNII —  92UOD3BMEK.

ProÃVẹ
Salinomycin, an ionophore antibiotic produced by Streptomyces albus, is an antiprotozoaỉ used as the sodium 
salt in veterinary pracdce for the preventìon oỉ cocddiosis in 
poultry and as ã growth promotõr in  pigs.

Poisoníng. Ionophore antíbacterials selectively bind cer- 
tain ions causing in tra- and extracdlular biochemical dis- 
turbances. Salinomydn preíerentially binds to potassium 
and interíeres with potassium transpoit across mítochon- 
drial membranes; the sodium/caldum ion exchange 
mechanism may also be disrupted. I t also has potent sym- 
pathomimetic eữects. Anìmal poisonĩngs w ith ionophore 
antibacterials have been reported, w ith skeletal m usde in 
all animals and cardiac m usde in  some animals being 
aHected. 1 In humans, prolonged thabdomyolysis (40 
days), pain, and disabiỉity were reported in a healthy man 
aỉter he acddentaỉly inhaled and swallowed about 1 mg/kg 
of salinomydn. Supportíve treatm ent (with activated char- 
coal, òxygen, and intravenous Quids) is recommended, as 
well as aggressive management of myoglobinuria (with 
urinary alkalinisation) and prolonged bed rest to reduce 
metabolic demand on the musde; an  early baseline cardiac 
ECG is also recommended. 1

1. Story p. Doube A. A ca se of hu m an poỉsoning by salinomycin, an 
agrỉculturaỉ antibiotic. N z Mtd J 2004; 117: Ư799.

Satranidazole ỊriNNì

c  102I3^Gọ; CG-10213-Go; Qo-10213; Satranidaròl; Satrani- 
d a z o lu rh ;  CaTpaM M fla30n.
H1-Methyl-5-nitroimidazol-2-yl)-3-{methylsulfonyl)-2-imida-
z o l id in o n e .
CsH||NsÒsS=2893 :
CÁS — S63Ọ2-13-7. ■
U N II -r~ :W 7 G 8 A 6 4 3 Ị ■ :  x . %  /
Proỉile
Satranldazole is a 5-niưoimidazoIe derivatìve vvith proper- 
ties similar to those of metronidazole ịp. 936.1). It is used in 
the treatment of amoebiasiỉ, giardiasis, and trichomoniasis.
Reíerences.

1. Muxaữar J, t í  ai. R andóm ùed, singỉe-bỉm d. pỉacebo-conaoỉỉed 
muỉtỉcenter ỉrial to compar8 the eữlcacy and  satetỳ of metronỉdaxole 
and satranỉdazole in patien tỉ wỉth am ebic ttver abscess. Dig Dừ Sá  2006; 
51:2270-3.

Preparations
Proprietary Preparations (details are given in Volume B) 

Single-ingredient PreporoHocu. India: Satrogyl; Satromax. 

MullHngredient Preparalions. ỉndia: Satrogyl-O; Satromax-O.

Secnidaxoie IBAN, riNNi

PM-185184; 14539-RP; RP-14539; Secnidazol; Secnidazolum; 
Seknidazol; CeKHHfla3on. 
H2-Methyl-5-nitroimidazol-l-yl)propan-2-ol.
C7H„N303=185.2 
CÁS —  3366-95-8.
ATC—  P01A807.
ÚNII— R3459K699K.

Proỉile
Sccnidatole is a 5-niơoimidazole derivative with properties 
sũnilar to those oỉ metronidazole (p. 936.1), apart bom  a 
much longer plasma half-life of 20 hours or more. It is used 
in the treatment oỉ amoebiasiỉ, giardiasis, and trìchomon- 
iasis.

For the treatment oỉ intestinal amoebiasis and txi- 
chomoniatiỉ in adultỉ, secnidazole is gi ven orally, usualỉy as 
a single dose of 2 g; for hepatic amoebiasis an  oral dose of
1.5 g daily is given in single or divided doses íor 5 days. For 
the treatment oỉ intestmal amoebiasis and giardiasiỉ in 
children 30 mg/kg may be given as a single oral dose; in 
bepatic amoebiasis an oraỉ dose of 30 mg/kg daily is given ìn 
single or divided doses for 5 days.
Reíerences.

1. Gillis JC, Wlseman ụ .  Secniđazole: a review oí its antìmicrobial activity, 
phannacokỉnetíc properrỉes and tberapeutỉc use ỉn the noanagement ÔI 
protozoal iníectíons and bacterỉal vagmosỉs. Drugs 1996; 51: 621-38.

2. Glrgỉnkarde^er N, t í  ai. Dừnutmoeba fragiỉừ, a negỉecteđ cause oí 
(Saưhea. successhiỉỉy treated with secnidazoỉe. Qin Mừrobioỉ ỉnỊèữ 2003; 
9:110-13.

3. Escobedo AA. tí  a/. A randoxnỉzed trỉaỉ comparing mebendazole and 
secnidaxole for the  treatm ent of giardiasis. A m  Trop Med Parasitol 2003; 
97: 499-504.

4. Núfiez JT, Gómez G. Low-dose secnidazole in the treatm ent of baaerỉaỉ 
vagỉnosỉs. hữ J  Gynaeeol Obstet 2005; 88: 281-5.

5. SUm R. t í  aì. Secnỉdazole-induccd acute pancreadtìs; a nevr sỉde-eỉfect 
for an old drug? J0P 2010; 11; 85-6.

6. Bohbot J-M. tí  al. Treatment oỉ bactenaỉ vagỉnosis: a muỉtỉcenter. 
double-blind. double-dummy, randomỉsed phase m  study comparing 
secnidazole and metronỉdaxoỉe. Infect Dù Obsttí Gynecol 2010; 2010: 
705692.

Preparations
Proprietary PreparaHons (details are given in Volume B)
Single-ingredient Preporotíons. Aig.: FIagentyb Braz.: Deprozol; 
Meõdazoĩ' Sedar, sẽcnal; Secnaxidol; Secni-Plus; Secniã; Sec- 
nidal; Secnidalìn; Secnihexal; Secnitec; Secnix; Secnizol; Sectil; 
Tecnid; Unigyn; Chintr. Ke N ijõ n ẽ ); KeUsaike CBrSlS^); 
M inghe (mt); Sai Ta le  sha Ba Ke (ỉbE3£); Xi Ni
Dl (ă/Ẽiấ); « n  Shuang (flrk); You Ke Xin (Vtỷíữ); Fr.: Sec- 
nol; Indùr. Ambiíorm; Amitab; Entosec Etisec Flagentyl; Noa- 
meba-DSỷ; Secnil; Indon.: Sentylt; Mex.: Conamvag; Gisìstin; 
Minovag; Sabima: Secnidal; Phũipp.: Flagentyl; PorL: Flagen- 
tyl; Rus.: Tagera (Tarepa); Turk.: Flagentyl; Ukr.: Secnidox 
(Cecmutoitc): Venez.: Ambese; Daksol; Fazok Secnidal; Secni- 
vax; Seczol; Unidazol.
Mubi-mgredient Preporotiona. Arg.: Gynerium UD: Gynerium; Brta.: Gynopac India: Azintra-3; Aáthral XP; Eradikit; Eve 
Kic Fas-3 Kic FC-Kit; Fiscon Tab; Flunec Combikit; Fulkit; 
Fygek-AS; Gyn-3; Gynotrim Kít; Hif-AS; Kit-3D; Od-Kit; Saf 
Kit; Mex.: c Cobistal; Gitrasek; Sepia; Sporasec; Ruĩ.: Saỉotíd 
(Caộoima); ukr.: Ginekit (rHHCDrr); Venev: Sporasec.

Semduramicin (BAN, USAN. rlNNỊ

Semduraniicina; Semduramicine; Semduramicinum; UK- 
61689-2 (semdụramidn sodium); UK-61689;CeMflypaMML(MH. 
(2fi,35,4S,5R ,6S)-Tétrahỵdro-2,4-dihydròxy-6-{(R )-1- 
[(2S,5fl,7S,8fl,95-9-hydroxy-2,8-dimethyl-24(25,2'ft,3'S,5'R)- 
octahyd ro-2-methyl-5'-[(253S,5fi,6S)-t'etrahyd ro-6-hyd roxy- 
3,5,6-trimethyl-2H-pyran-2-yỉ]-3^'-[(2S,55,6Á)-tetrahydro-5- 
methoxy-6-methyl-2H-pyran-2-yloxy]-2,2'-bifuran-5-yl}-1,6- 
dioxaspìro[4.5]dec-7-yl]ethyl}-5-methoxy-3-methỵl-2H- 
pyran-2-ylacetic acid. V . :
Q5H7<0.«=873.1 • ■ ■ ■  •.•
C4S —  113378:31-7  (sem duramicin}; 119068-77-8 (sem dur- 
a rp idn  sọdium }., . .
U W ±  P6VXÍ377W L ■

Proỉile
Semduramicin is an antỉprotozoal used in veterinary 
practice for the prevention of cocddiosis in poultry. It is also 
used as the sođium sait.

S u r a m i n  S o d ỉ u m  ỊriNNi

Ántrypol; Bayer-205; -0-1003; Fourneau-309; Naganihum; 
Naganol; :N5C-34936; Surạrhin Hexasódiúm (U5AN); Sur-’ 
ạnrịĩna 'Sốdità; Suramine Sodique; súráminum bíatricum; 
.ỌỵpàMMH HaTpMM. ' ,
J h e  symmetrical ,3'^-urea of the sodium salt. of 8-(3- 
'bénzamído-4-mẻthylbenzamidóịnaphthaleneri1,35-trisul-'

The Symbol t  denotes a preparation no longer acdvely marketed
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phònic’ acid;’ Hexasodiùm' 8,8',-{càrbõnylbis0fjỊÌn&:3il.-phẹ-:, 
nylenecarbonyhmino(4-methyl-3,1-pheny!ene)carbonylimi- 

, no]]bis(1,3,5-naphthalenetrisúlfônate). ’ .
C51 H saN sN aA A - 1429-2
C45 —  145-61-1 (surom m), 129-46-4 (surâm m  sodium ). ■ 

■ATC —  P0ỈCX02. . . . .  , : j -  - • ' /
ATC Vet —  QP51AE02 ' - ~ -
UNII —  89S21262IH.

Pharmacopoeias. In Fr„ Int, and It.
Uses and Adminỉstration
Suramin ís a trypanodde used in the treatm ent of Aírican 
trypanosomiasis and as an anthelmintic in the ơeatm ent of 
onchocerdasis (see below).

Suramin iỉ given as suramin sodium by slow intravenous 
injection, usually as a 10% solution. Because of the danger 
of severe reactions it is advisable to give a test dose beíore 
startìng ưeatment.

In A írican  trypanosom iasis  suramin is used mainly for 
the early (haematolymphatic) stages of Trypanosoma ìrrucei 
rhodesiense iníection; pentamidine may be preíerred for 
early-stage treatment of T. b. gambiense inlection. Suramin is 
not used lor late-stage infections with CNS involvement. 
Early-stage trypanosomiasis ơeatm ent begins with a (test) 
dose of 5mg/kg of suramin on day 1. This is given with a 
pause of at least 1 minute after injeaing the first few 
microliưes; the next 0.5 m i is gi ven over 30 seconds vvith a 
wait oi one minute before injecting the remainder of the 
dose over several minutes. ữ  the test dose is tolerated 
10 mg/kg is given on day 3, then 20 mg/kg on days 5,11, 17, 
23, and 30. Another schedule consists of a test dose of 100 to 
200 mg and then 5 doses of 1 g given on days 1, 3, 7,14, and 
2 1 .

For doses used in children, and in onchocerdasis  see 
belovv.
General reíerences.

1 . McGcary RP. «  at. Suramin: dinlcal uses and strucnire-acúviiy 
relatỉonshỉps. Mini Rev Med Chem 2008; 8: ỉ 384-94.

Administration in children. For the ữeatm ent oi early- 
stage Airican trypanosomiasis in children, suramin may be 
given by slow intravenous injection. A (test) dose of 
5mg/kg is given on day 1 (see above), lOmg/kg on day 3, 
and 20mg/kg on days 5, 11, 17, 23, and 30. Another sdie- 
dule consists of a test dose oỉ 100 to 200 mg and then 5 
doses of 20mg/kg given on days 1, 3, 7, 14, and 21.

M dlignant neoplosms. Suramin is reported to have 
antineoplastic activity and has been studied in several 
malignant neoplasms, in particular hormone-resistant pro- 
statìc cancer (p. 712.3).*■’ However, its dinical usehilness 
is hindered by dose-limiting toxidty and problems in 
developing a simple dose schedule. It has also been inves- 
tigated as a chemosensitiser.10' ‘i  

X. S tdn  CA. etaL Suramin: an anỉicanccrdrug wíth a unique mechanism of 
actìon. J  CUn OncDÌ 1989; 7: 499-508.

2. K ilboum RG. Suramin: new  therapeutỉc concepts ỉo r an old drug. Canar 
Btilỉ 1991; 43: 265-7.

3. Rapoport BL. et aL Suramin ỉn combỉnatíon w ith m itoraydn c  ỉn 
honnone-resỉstant prostate cancen a phase Q dinicaỉ srady. A m  Onai 
1993; 4: 567-73.

4. Woỉl PJ, eí aL Suramin for breast and p ro S ta te  cancer a pilot smđy of 
inierm ỉttem  short inỉusions vrỉthout adaptíve Controls. Am Oncol 1994; 
5: 597-600.

5. Arỉt vv, tí al. Suramỉn in adrenocortical cancen ỉlmỉted effìcacy and 
seriotis toxidty. ƠÙI Endocrìnol (Oxf) 1994; 41: 299-307.

6. Eisenberger MA. Reyno LM. Suramin. Caneer Trtđt Rev 1994; 20:259-73.
7. Rosen PJ, tí  ai. Suranùn ỉn honnone*refractory metastatic prostate 

caneer a drug w ith limỉted efficacy. J  Qin Oncoì 1996; 14; 1626-36.
8. Smaỉl EJ, t í  ai. Suranũn therapy for patỉents with symptomatíc 

horm one-reíraaory prostate cancer. results oi a random ùed pbase m  
tria l comparỉng suram ỉn plus hydrocortisone to placebo pỉus 
hydrocortisone. J  Clin Oneoỉ 2000; 18: 1440-50.

9. K aur M, tí  a i  Suramin's developm ent what did we leam ? Invesí New 
Drugi '2002; 20: 209-19.

10. VỈIlalona-Calero MA, t í  ai. Noncytotoxỉc suramỉn as a cbem oseroitùer in 
patỉents vríth advanced non-smal]-ctỉl lung cancer a phase n  study. A m  
Oneol 2008; 19: ỉ  903-9.

11. George s, t í  aL Phase u u  triaỉ oỉ S-Quorouradl and a noncytotoxỉc dose 
level of suramin ỉn patients with metastaỉìc renal ceỉỉ cardnom a. ơờt 
Genùourin Caneer 2008; 6: 79-85.

12. Lam ET, tí ai. Phase I a ia l oí non-cytotodc suramỉn i ỉ  a moduUtor of 
docetaxel and gem dtabine therapy in previously treated patỉents wtih 
non-small cell lung cancer. Carưer Chemother Pharmacol 2010; 66: 1019—
29.

Onchocerciasis. Although suramin is the only drug in 
dinical use for onchocertíasis that is eữective against adult 
worms, its use is restricted because of the hequency of 
assodated complications and its intrinsic toxiãty. Treat- 
m ent of onchocerdasis (p. 147.2) is currently based on 
continuous suppression of microSlanae by regular use of 
iveimectin. WHO’ advises that suramin should only be 
considered íor the curative treatm ent of individuals in 
areas tvithout transmission of onchocerdasis and of indivi- 
duals leaving an  endemic area, and íor sẹvere hyperreac- 
tive onchodermatitìs where symptoms are not adequately 
controlled with ivermectin. WH02 also recòmmends that 
it should not be used to ơeat onchocerdasis in the elderly 
or iníixm, in patients with severe liver or renal disease, in

totally blind patients (unless they require relieí hom  
intensely itchy lesions), or in pregnant women (who 
should be ơeated aíter delivery).

A total dose of 66.7mg/kg in six incremental weekly 
doses is recommended.1-2 The first (test) dose of suramin 
sodium 3.3 mg/kg should be given very cautiously by slow 
intravenous injection; this is folỉowed at weekly intervals by 
incrementaỉ doses oi 6.7mg/kg. 10.0mg/kg, 13.3mg/kg, 
16 7mg/kg and 16.7mg/kg.2

1. WHO. Onchocertiasis and its conưol: repoit o( a WHO exptrt 
commiitee. WH0 Tích K tpSerSSĨ  1991. A ho available at; h ttp://libdoc 
who.ỉnƯtnAVHO_TRS_852.pdf (accessad 27/07/09)

2. WHO. WHO mođetỊormuỉarỳ. Gencva: WHO, 2008. Availablc a e  http :// 
w w w .w h o .in t/sc ltc tlo n _ m td ic lre5 /llji/W M F 2 0 0 8 .p d f (acccssed 
14/04/09)

Afrkan hrypanosomiasis. Suramin is used in the treat- 
ment of the early haematolymphatìc phase of Aừican 
trypanosomiasứ (p. 925.2) caused by Trypanosoma brucei 
rhodeãense and for T. b. gambitme inlections which are 
resistant to pentamidine.1 In some regions, suramin has 
been used vvith pentamidine for T. b. gambitnst inlections 
but it has not been shown to be dinically superior to pent- 
amidine alone.2 Case reports have suggested that suramin 
with metronida2ole, or eílomithine4 could be useíul in T. 
b. rhodesicmt iníecrions, although response to suramin plus 
eBomithine was dìsappointing in a study involving 6 
patients.5

1. WHO. WHO modei/ormuìary. Geneva: WHO, 2008. Available at: http:// 
w w w .w ho .in t/selection_m ed icines/Iisư W M F 2008 .pd f (accessed 
14/04/09)

2. Pépin J, Kbonde N. Relapses ỉoũovvỉng treatm ent of eariy-siage 
Trypanosoma bruceỉ gambiense sleepỉng sidcness wỉth a combination of 
pentamỉdine and suramin. Trarts R Soc Trop Med Hyg 1996; 90: Ỉ83-6.

3. Poulkes JR. Meưonidazoỉe and suramỉn combinatíon in the treatm ent oí 
arsenỉcal reỉraaory  rhodesían sỉeeping sickness—a case study. Trartí R 
Soe Trop Med Hyg 1996; 90: 422.

4. Taeknan H, tí  a i  Combination ưeatm em  wỉth su ra min and eũom ỉthine 
ữx la te stage rhodesian ưypanosomiasis: case rcport. Trartí R Soe Tráp Med 
Hyg 1996; 90: 572-3.

ỉ .  Clerỉnx J, t í  a i  Treatment oí late stage rhodesiense trypanosomiasis 
usỉng suramỉn and eOomiihine: report of à x  cases. Trans R Soc Trop Med 
tìyg 1998; 92: 449-50.

Adverse Effeđs
An immediate and potentially íatal reaction, with nausea. 
vomiting, shock, seizures, and loss of consdousness, may 
occur during the first injection of suramin sodium in some 
patients and thus it is usual practice to give a smaU test dose 
beíore startìng ưeatment; toxidty is more likely in 
malnoưríshed patients.

Abdominal pain, mouth ulceration, and skin reactions 
su ch as urticaria and pruritus may occur.

Other adverse eỉíects indude paraesthesia and hyper- 
aesthesia of the palms and soles, skin eruptions, blood 
dyscrasias, íever, polyuria, increased thirst, raised liver 
enzyme values, íatigue, and eữects on the eye including 
photophobia and lachrymation. Proteinuria is common; 
haematuria and casts in the urine may also occur. There 
have been occasional reports of adrenal insuIBdency.

EHects on the blood. Thrombocytopenia has been 
reported in patients receiving suramin, generally during 
treatment for AIDS or cancer.1'5 An immune-mediated 
mechanism has been proposed3 although there is evidence 
that multìple mechanisms may be involved.4 Other 
adverse effects on the blood indude leucopenỉa or neuưo- 
penia, 1-5-6 anaenũa, 1 deterioration of pre-existing lympho- 
cytopenia,4 and latal myelosuppression.4 Agranulocytosis 
and haemolytic anaemia have occurred rarely.

1. L tvtne AM. tt  al. Suramin antiviral th e n p y  in  the  acquired 
immunodeSdency syndrome. A m  Ịntem Med 1986; 105: 32-7.

2. Arỉt w , tí  aL Suramỉn in adrenocortícaỉ cancer Umíted eíQcacy and 
serious toxidty. ơ b t EndocrmoỊ (0xf) 1994; 41: 299-307.

3. Seỉdman AD, tí  al. Immune-medỉated thrombocytopenia secondary to 
sunm ỉn . Cartcer 1993; 71: 851-4.

4. Tbdaỉe JF, tí aỉ. Severe ửưombocytopenìa in paâents treated with 
suramỉn: evỉdence íor an immune tnecbanỉsm ỉn One. Am J  Hematol 
1996;51:152-7.

5. Garda-Schũrmann JM , tí  aỉ. Suramin aeatm ent ìn honnone- and 
cheraotherapy-refraCTory prostate cancer. Uroỉogy 1999; 53: 535-41.

6. Rosen PJ, tí  aỉ. Suramỉn in horm one-reíraaory metastatic prostate 
cancen a drug with ỉimited eỉĐcacy. J  Qin Oncol 1996; 14: 1626-36.

Effeds on the eyes. Late e&ects on the eyes assodated 
vvith suramin indude photophobia, lachrymation, and pal- 
pebral oedema. Keratopathy charaaerised by comeal 
deposits has been reported in patients receiving suramin. 
In a study oỉ 114 patients receiving suramin íor prostahc 
cancer, 13 developed comeal deposits similar to those 
reported with chloroquine therapy after 34 to 98 days of 
therapy.1 Symptoms in 10 of the 13 induded lachrymatíon 
and íoreign body sensation. The remaining 3 patients 
were asymptomatic. Shihs in reừactive error were also 
ỉound. Keratopathy has also been reported in patients 
with AIDS receiving suramin.2 In patients treated with 
suramin for ocular onchocerdasis, the inddence of optic 
atrophy was higher after 3 years than in untreated 
patients.3 A prolonged inílammatory response to dying 
microBỉariae in the optìc nerve might be responsible.

although a direct toxic or allergic eữect could not be ruled 
o u t

1. Hexnađy RK, tí  al. Ocuỉar symptoms and sỉgns assodated wỉth s tram ỉn 
sodỉum treatm ent ỉo r metastatỉc cancer oi the prostate. Am J  oph thaỉmoi 
1996; 121: 291-6.

2. Tdch SA. t í  a i  Toxỉc keratopaỉhy assodated wỉth suram ỉn ỉhe apy. N  
Eng! JM ed 19&6; IU :  1455-6.

3. Thyỉeĩors B, Roỉỉand A. The rỉsk of optic atrophy íoỉỉovdng s iramỉn 
treátm ent oít ocuỉar onchocerdasỉs. Buồ WH0 1979; 57:479-80.

Effeds on the Iđdneys. In additỉon to the proteinutia com- 
monly seen during suramin therapy, there have been 
reports of individual cases of renal glycosuria1 and of icute 
renal lailure.2-3

1. Awadd K. tí  aĩ. The chemotherapy of onchocercỉasìs x v m : a$Ị ects of 
treatm ent w ỉth suramỉn. Trop Med Parasờoỉ 1995; 46: 19-26.

2. Rgg WD, tí  ai. Acute renaỉ toxỉdty assodated wỉth suram ỉn in the 
treatm ent of prostate cancer. Cancer 1994; 74: Ỉ612-Ỉ4 .

3. Smỉth K  tí  al. Acute renaỉ íaílure ỉn  a paổent recdving treatmei t with 
suramin. Am J  Clin Oncol 1997; 20: 433-4.

Effeds on the nervoû . System. Neurological disc rders 
reported in patients receiving parenteral suramin fo : the 
treatment of malignandes indude a mild, distal a onal 
neuropathy and a more severe, inflammatory demye inat- 
ing neuropathy that is partially reversible and may resem- 
ble Guillain-Barré syndrome. 1 Severe polyneuro) athy 
with generalised Aacdd paralysis is dose dependem and 
has generally been assodated with serum-suramin con- 
centrations greater than 350 miCTOgrams/mL,2-3 but r  lOtor 
neuropathy was reported in 8 patients with serum cot cen- 
trations of 275micrograms/mL.4

1. Chaudhry V, ei aỉ. A prospective study of suramin-lnduced peri )heral 
neuropathy. Brain 1996; 119: 2039-52.

2. La Rocca RV, et a i  Suramin-induced polyneuropathy. Neuraỉogy 1990; 
40: 954-60.

3. Arit w. tí al. Suramin in adrenocortỉcal cancen Iimited eỉHcat y and 
serious toxidty. ơ in  Endoainoì (0xf) 1994; 41: 299-307.

4. Bitton RJ, et ai. Pharmacologic varìables assodated wit 1 the 
developữient of neurologic toxỉdty in patients treated wíth su ra nin. J 
ơ in  Oneol 1995; 13: 222Ỉ-9.

Effects on the skin. Pruritus and urticaria may occiir as 
hypersensitivity reactions to suramin. A prospective study' 
in 60 patients given high doses oí intravenous surami 2 ỉor 
the treatment of malignandes reported skin react ons, 
most commonly morbilliíorm reactions, in 82 °/ of 
patients. Other reponed skin effects were kerítotic 
papules, u v  recall. and urticaria. Most reactions ocn rred 
vrithin the first 24 hours o i  therapy and resolved de ipite 
continued treatment. Late skin reactions indude en the- 
matous maculopapular rashes.2 Severe reactions indu iing 
erythema multiforme,3 exíoliative dermatitis, and tatal 
toxic epidermal necrolysis4’5 ha ve been reported.

1. Lowỉtt MH. t í  a ỉ . Cutaneous em pdons ỉrom su ra  min; a dinicỉ ỉ and 
histopatholỡgic study of 60 patienu . Arch Dcrmatol 1995; 131: 1Ỉ4 7-53.

2. 0 'D onnell BP, tí  a l  Suramin-induced skin reactìons. Ardt Dermatol \ 992;
'  128: 75-9.

3. Katz SK. tí  aỉ. Erythema multííorme ỉnduced by suramin. J  An Aead 
Dermatoi 1995; 32: 292-3.

4. May E. Allolio B. Fataỉ toxic epidermaỉ necroỉysiỉ durỉng su amỉn 
therapy. E urJ Cãneer 1991; 27:1338.

5. Faỉkson G, Rapoport BL. Lethaỉ toxic epidermal necroỉysis c jring 
suramỉn treatment. Eur J  Carưer 1992; 28A: 1294.

Precautions
Suramin sodium should be used under dose supervú ion, 
and the general condition of patients improved as fa r as 
possible beíore ưeatm ent starts. Patients who have a se 'ere 
reaction to the first dose should never receive sura n in  
again. It should not be used in elderly or inũrm patìents < ir in 
the presence of severe hepatic or renal disease. The u rine 
should be tested beíore tteatment starts and weekly du ing  
treatm ent; dosage should be reduced if mode ate 
proteinuria develops and stopped u  it becomes severe >r if 
casts appeax in the urine.

Pregnancy. Suramin has been reported to be teratog aũc 
in mict but not in rats.1 WHOJ recommends that w len  
necessary suramin should be used in pregnant woi len  
with T. b. rhodtsitnse trypanosomiasis, even those \rith  
meningoencephalitic disease, because melarsoprol is 
contra-indicated; in oncbocerdasis, suramin ơeatn ent 
should be delayed until after delivery.

1. M erder-Parot L, Tuchmann-Duplessis H. Actỉon abortive et tératc ịène 
d'UD oypanotíde, la suramine. CRSocBiot 1973; 167:1518-22.

2. WHO. W7fO model/ormuiary. Geneva: WHO, 2008. Avaỉỉabỉe a t  h  tp:// 
w w w .w h o .im /se lec tio n  m edicỉnes/lisi/W M F200ỗ.pdf (accc ssed 
07/04/09)

Pharmơcokinetícs
After inưavenous injection, suramin becomes bounc to 
plasma proteins and plasma concenưations over 100 mi TO- 
grams/mL are maintained for several weeks. Unbo md 
suramin is exơeted in the urine; small amounts are excn ted 
in the íaeces. Suramin is vvidely distributed; concentrab ans 
in the kidney and adrenal glands are higher than thoS’: in 
other tỉssues. Penetration of suramin into the CSF appea; s to 
be poor.

AU cross-reíerences reíer to entries in Volume A

http://libdoc
http://www.who.int/scltctlon_mtdiclre5/llji/WMF2008.pdf
http://www.who.int/selection_medicines/Iis%c6%b0WMF2008.pdf
http://www.who.im/selection
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The clinical phannacokinetics of suramin were studied in 
4 patìents vvith AIDS given 6.2 g intravenously over 5 
vveeks.1 Suramin accumulated during tteatment and plasma 
concentratíons exceeded 100 micrograms/mL for several 
vveeks. Aiter the last dose the terminal haU-life of suramin 
ranged from 44 to 54 days. At least 99.7% was bound to 
plasma proteỉns. Renal clearance accounted for most of the 
elimination of suramin bom  the body. There appeared to be 
little or no metabolism of suramin.

In another study,2 ten male patients with onchocerdasis 
received weekly iníusions of suramin for 6 weeks, according 
to the dose regimen recommended by WHO (see p. 948.1). 
In these patients the median elimination half-life was about 
92 days, and in each case, the peak plasma concenoation 
remained below 300 micrograms/mL.

1. Collỉns JM . t í  ai. CỈỈQỈcal pharmacokinetics o í suramin ỉn patients w ith 
HTLV-m/ỈAV ỉnỉeciỉon. Ỉ c ỉà t  Pharmacol ỉ 986: 26: 22-6.

2. ChỊịỉoke CP, t í  aỉ. CUnical pharmacokinecícs of suramin in patients w ith 
onchocerdasis. EurJC Ỉin Pharmacol 1998; 54: 249-51.

Preparations
Proprietary PreporaKons (detaíls are given in Volume B) 

Sngle-ingredient Preparations. Ger. : Geimanin.

Tecloxan ỊUSAN. riNNi

'NSC-Í07433; Téclozan; Teclozán; Teclozanum; Win-13146; 
TeKOOỈãH.
NN'-p-Phenylenedimethylenebis[2,2-dichloro-N-(2-ethox-
yethyDacetamide].
C20H a a 4NJO4=502.3 
CAS — 5560-78-1.
ATC — P 0ỈA C 04.

u m  —  K9RIFOCOUB. -  V
\

ProíịỊe
Tedozan, a dichloroacetamide derivative, is a luminal 
amoebidde w ith aCTions and uses simllar to those of 
diloxanide ỉuroate (p. 931.2). It has been given orally in the 
treatment of intestứial amoebiasis.

Preparations
Proprietary Preporotioni (details are given in Volume B)

5ingle-ingre<lient Preparationỉ. Braz.: Falmonox; Veneỉ.: Falmo- 
nox.

Tenonitroxole ỊríNNi

-TC-ÌÒ9: Tenonitróạol; Ténonitrozole; Tenonitrozốlo; Tenòrti- 
trozolum; T h e n itíỊọ íe ; JẹH0HMTp030/i. ; 
N-(5-Nitrothiazol-2-yÌ)thiophene-2<arboxamide.- 
C8H5Nj0 3S2=25S3 
CAS —  3810-35-3 .

ATC — P01AX08. -
U N ll —  PBQ 7W LEIW P.

PrọỊiỊe
Tenonitrozole is an antiprotozoal given in the treatment of 
tiichomoniasis (p. 925.1). It is given orally in a dose of 
250 mg tvvice daily with meals, for 4 days.

Preparations
Proprietary Preparotions (details are given in Volume B)

Single-ingredient Preparotions. Fr.: Atrican; Rus.: Atrican 
(AipHxaH); Vkr.: Acrican (ATpnicaH).

Ternidazole IriNNỊ 

Temidazol,- Ternidazolum; TepHMfla30n. 
2*Methyl-5-niữoimidazole-l-propanol. ; 
C7H „N30 3=1852 ; .  A ,  . i-
C A S —  1077-93-6.
U m  —  4N8R0Ỉ8Q B0. ' • ■

Profilẹ
Temidazole is a 5-nitroimidazoỉe antiprotozoal vvith 
properties similar to those of meưonidazole (p. 936.1). It 
is an  ingredỉent of preparations used for the ưeatment of 
vaginitis.

Preparatíons
Proprietary Preporoliora (details are given in Volume B)

MulH-ingredient Preparations. R u s Tergynan (TepxHHaH); Ukr.: 
Tergynan (TepxHHŨ).

T ilbroquinol ipiNNi

Tiibroquinolum; TnnbõpoxMHO/i. 
7-8romo-5-methylquinolin-8-ol.
Ci0H(BrNO=238.1 
CAS —  7175-09-9.
ATC  —  P01AA05.
ủ m  —  P6SB12SNHA ;

Proỉile
TUbroquinol is a halogenated hydroxyquinoline antiproto- 
zoal with propertìes similar to those of diiodohydroxyquino- 
lỉne (p. 931.1). It has been used with tiliquinol (belovv) in 
the ưeatm ent ol intestìnal iníectỉons induding amoebiasis 
but less toxic drugs are preíerred.

Adverse effects. A report of neurotoxidty, considered to 
be subacute myelo-opticoneuropathy, in  a patient who 
had taken tỉlbroquinol with tìliquinol for 4 years.1 Hepato- 
toxidty has also been repồrted2 with this combination.

1. So&er M  tí a i  O xyquinoline toxídty. Lanctí 1983; Ỉỉ 709.
2. Câroli-Bosc F-X, t í  a i  Hépatìte aiguẽ đue ỉ  1'assodatỉon de tỉlỉquinol et 

tilbroquinol (Intéữix). Gastrotnurol ơ in  B u i 1996; 20: 605-6.

Preparations
Prepnetary Preparations (details are given in Volume B)

MuM-ingredient Preparotions. Fr.: Intetrix; Rus.: Intetrix 
(HnieipKKc); Ukr.: hĩtetrix (HHieipnxc).

T iliqu ino l ỊríNN}

Tìliquinolum; Tmjimxmho/ i.
S-Methylquinolin-8-ol. : _■■■: ■■■■■■■!
C,oH9NO=159.2
C4S - -  5541-67-3.
UNII —  8I3ỌG10GVG,

Profìle ■
Tiliquinol has been used vvith tíỉbroquinol (above) in the 
treatment of Intestinal inlections indudìng amoebiaãs but 
less toxic drugs are preíerred.

Preparatíons
Proprietary PreporoHons (details are given in Volume B)

Muhi-ingre<fient Preporations. Fr.: Inteữix; Rus.: Intetrìx 
(Humpiocc); Vkr.: Intetrix (ỈỈHTerpiucc).

T i n i d a x o l e  (B A N . U S A N , r iN N I

ịÍP-ị2S74; Tinidatsoli;- TỊnidazol; Tinidazoỉas; Tìnidazolo; 
Tiriidazolum; Tynidazol; ĨMHMfla3on.
■ í-Ì2-(Ẹthylsulphonyl)ethyl]-2-rnethyl-5-nitroimidazole. 
Q H r3NÁS=247.3 :
■CAS -r -  19387-91-8.
Ạ T C .-— '’Ịl01XD02; P01ABO2.
Á T C V e t  —  Q IO lX D O i Q P 51A A 02.
UNII —  033KF7V46H.

Pharmacopoeias. In Chín., Eur. (see p. vii), Jpn, and u s . 

Ph. Eur. 8: (Tinidazole). An almost white or pale ydlow, 
crystalline powder. Praaically insoluble in w ater soluble in 
acetone and in dichloromethane; sparingly soluble in 
methyl alcohol. Protect from light.
USP 36: (Tinidazole). An almost vvhite or pale yellow 
crystalline powder. Praaically insoluble ỉn waten solubỉe in 
acetone and in dichloromethane; sparingly soluble in 
methyl alcohol. Store in airtight containers. Protect from 
light.

Uses and Administration
Tinidazole is a 5-niưoimidazole derivative. It has the 
antũnicrobial actions of metronidazole and is used sũnilarly 
(see p. 936.2) in the treatm ent of suscepúble protozoal 
iníections such as amoebiasis (p. 919.1), giardiasiỉ 
(p. 921.3), and trichomoniasiỉ (p. 925.1), and bacterial 
vaginosis (p. 174.1), and in the treatment and prophylaxis 
of anaerobic bacterial iníections (p. 173.1). It has also been 
used in regimens for the eradication of Helicobacter pylori in 
pepdc ulcer disease (p. 1816.2).

Tĩnidazole is usually given as a single daily oral dose with 
or after ỉood; it i$ also given by intravenous iníusion and as 
vaginal pessaries.

In symptomatỉc (invasive) am oebiasis, tinidazole 
treatm ent is usualỉy followed with a luminal amoebidde. 
In intestinal amoebiasis, a single daily dose of 2 g is given 
orally ÌOT 2 or 3 days; in hepatic amoebiasis, 1.5 to 2g as a 
stngle daily dose may be given for 3 days or occaãonally up 
to 6 days.

A single dose of tinidazole 2g  is given oraUy in the 
ưeatment of giardlasls, tr ichom onỉasís , and acute 
necrotising u lceratíve gingivltis. In trichomoniasis, sexual 
partners should also be treãted.

For details of doses in children, see belovv.
In bacterial vaginosls, a single 2 -g dose of tinidazole is 

usually given orally, aỉthough higher cure rates have been 
achieved vrith a 2 -g dose on 2 successive dáys or 1 g daily for 
5 days.

For the treatm ent of most anaerob ic bac teria l 
lníections, tinidazole is given orally, usually íor 5 or 6 
days, in an initial dose of 2 g followed on subsequent days by 
1 g daily or 500 mg twice daily. u  oraỉ therapy is not possible, 
tìnidazole may be given intravenously, 800 mg being 
inhised as 400 mL ot a 2mg/mL solutíon at a rate of 
ỈOmL/minute; thỉs initial dose ũ  followed by 800 mg daily 
or 400 mg twice daily untíl oral therapy can be substituted. 
For the prtvention of postoperative anaerobic bacterial 
Uìlecúons, 2 g is given orally about 12  hours beíore surgery. 
Altematively 1.6 g is given as a single intravenous inỉuãon 
before surgery. . .

For the trẽatment of p ep tlc  u lce r dỉséase, tinidazole 
500 mg twice daily has been given with darithrom ydn and 
omeprazole for 7 days. Due to problems with resistance to 
tinidazole and macrolides a sequential regimen of a proton 
pump inhibitor wìth amoxidllin ỉor 5 days, followed by the 
proton pump inhibitor vvith dnỉdazole (500mg twice daily) 
and daiithromycin for a lurther 5 days has also been 
recommended.
Reviews.

1. Manes G, Bahaao A. Tỉnỉdaxole: ỉrom protozoa to Helỉcobacter pylori— 
the past. present ềũd  Aiture of a QỉtroừnỉcUxoỉe wỉth pecuharitíes. Bxpat 
Rev Ami ĩnỊca Ther 2004; 2: 695-705.

2. Fung HB. Doaa TL Tlnídazoỉe: a nỉưoùnỉdazole antíprotoioai agent, ơừi 
77ier 2005; 27: 1859-84.

3. Nailor MD. Sobel JD. TlaỉcÌazoỉe bacterỉaỉ vagỉnosis. Expcrt Rrf And  
biỊea Thtr 2007; 5: 343-8.

4. Graoỉxo JJ. t í  ai. TỉnídazoL' un anaerobỉóda dấsỉcữ con mủỉtípies usos 
potenciales en la actuaỉỉdad. Arv Bsp Quimữtcr 2009; 22:106-14.

5. DlckeyU, rtđ/. Guỉdeỉỉnes ỉor the treatm ent ofbacterỉaỉ vagínosỉr. ỈÒCU3 
on tỉnỉdazole. ĩlter ơ à í Rừk AUữiđỆ 2009; 5 :485-9 . .

6. Annstrong NR. WUson JD.'TlnidazoIe ỉn the treaonent of baaerỉaỉ 
vagỉnosỉs. Int J  Wớmem Health 2010; 1: 59-65.

Administration in children. Tinidazole may be given to 
children íor the treatment oí susceptible protozoal infec- 
tíons. For intestínal OT hepatíc am oebiasls an oral dose of 
50 to 60mg/kg daily (to a maximum of 2g) is given. Intes- 
tinal amoebiasis is ơeated for 3 days and hepatic amoeb- 
iasis for 5 days. Treatment of symptomadc (invaiive) 
amoebiasis must be ỉollowed by a luminal amoebidde to 
eradicate any sutviving organisms bom  the lumen of the 
large intestine.

In the treatment of glardiasis or trichom oniasis 50 to 
75 mg/kg (to a maximum of 2 g) as a single oral dose is 
given; it may sometimes be necessary to repeat this dose 
once.

Administration in re n d  hnpainnent. The eUmination of 
tinidazole is largely unchanged in patients with impaired 
renal htncúon (see under Pharmacokinetìcs. p. 950.1) and 
dosage adjustment is not generally considered necessary. 
Hovvever tinidazole is removed by haemodialysis, and 
patients may need additional doses to compensate; a dose 
equivalent to 50% of the recommended dose may be 
given at the end of haemodiaiysis.

Adverse Effects and Precautions
As íor Metroniđazole, p. 937.3.

Breast (eeding. The last available guỉdance ừom the 
American Academy of Pediatrics1 considered that the use 
oí tinidazole by mothers during breast íeeding may be of 
concem, since it is mutagenic in vìtro. After single-dose 
therapy. brẹast teeding may be stopped for 12 to 24 hours 
to allow excretion of the dose.

1. American Academy oỉ Pediatrỉcs. Thè transíer oỉ drugs and other 
Chemicals intỡ hum an mỉỉk. M ỉa tr ia  2001; 108; 776-89. [Retired May 
2010) Correctỉon. Ìb iắ4 1029. Also avaỉlab le  at: •http;//aappollcy. 
aappublicacioas.Org/cgl/content/full/pcdiatrics%3bl08/3/776 (accessed 
03/06/04)

Porphyria. The Drug Database for Acute Potphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Cenơe Svveden, classihes tinidazole as prob- 
ably porphyrinogenic; ìt should be prescribed only for 
compelling reasons and precautlons should be considered 
in  all patients.1

I. The Drug Database íor Acute Porphyria. Avaỉỉable at: hrtp://www. 
drugs-porphyrU.org (accessed 08 /0 7 /11 )

shocic. An acute severe toxic reaction, considered not to 
be allergic, occurred in a healthy subject shortly after the 
intravenous iníusion of tinidazole 1.6 g over 80 Hiinutes.1 
He ĩalnted íor about 10 seconds and low blood pressure, 
nausea, and tiredness persisted for several hours. He had 
spasnu in the left arm but no  generalised convulsions. 
Anaphylactic shock has also been reported. 2 with severe

The Symbol t  denotes a preparation no longer actively marketed
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bronchospasm and subsequent development of Stevens- 
Johnson syndrome, in a patient who had reactíons oỉ 
increasing scverity after 3 separate exposures to oral tinid- 
azole.

1. Aase s, Ĩĩ aỉ. Scvcre ttndc rcactỉon to  tinidarole. Eur ]  ơ m  Pharmaal 
1983; 24: « 5 - 7 .

2. Singbal ss, Rataboli pv . Anaphylatds and  hypm cnsỉtiviĩy  syndromc 
reactìons in ỉncreasìng sevcriĩy ỉoHovvỉng repcated exposure to 
tỉnỉdazole. J  Ptữtgmd h iữ  20Ọ5; 51 :243-4 .

Interaớions
Although licensed product inỉonnation suggests that 
tinidazole may, like meưonidazole (p. 939.2), producc a 
disulfiram-like reactíon with alcohol there do not appear to 
be any published reports to support this.

Pharmacokỉnetics
The pharmacokinetics of tinidazole resemble those of 
metronidazole although the haư-híe is longer.

Tinidazole i$ rapidly and almost completely absorbed 
after oral doses and, typically, a peak plasma concenưation 
of about 40 micrograms/mL occurs 2 hours aher a single 2-g 
dose, íalling to about lOmicrograms/mL at 24 hours and 
2.5 micrograms/mL at 48 hours; concentrations above 
8 micrograms/mL are maintaíned by daily maintenance 
doses of 1 g. Comparable concentrations occur with 
equivalent inơavenous doses. The plasma elimination 
halỉ-lUe of tinidazoỉe is 12 to 14 bours.

Tmidazole is vvidely distributeđ and concentrations 
similar to those in  plasma have been achieved in bile, breast 
milk, CSF, saliva, and a variety of body tissues; it also crosses 
the placenta and blood-brain barrier. Only 12% is reported 
to be bound to plasma proteins. An active hydroxy 
metabolite has been iđentiSed.

ưnchanged drug and metabolites aie excxeted in the 
urine and, to a lesser extern, in the faeces.

References.
1. YVood BA, et a i  The pharm acokinetío , m eubollsm  and tíssue 

distrỉbution of iinjdazole. J  Antởnicrob Chemoứưr 1982; 10 (suppỉ A}: 
45-57.

2. K arbunen M. Placental transíer of m etronỉduole  and cỉnldazoIe in early 
hum an pregnancy aftcr a singỉe Ỉnỉuslon. Bt J  ctin Pharmacol 1984; Ỉ8ỉ 
254—7.

3. Evaỉdson GR, et a i  Tínỉdazole milk excrction and pharmacokinetics in 
lactacing womcn. BrJC Ỉm  Pharmacoì 1985; 19: 503-7.

4. Wood SG. (t al. Pharmacokinetícs and metaboUsm o( i4C-tinídazole in 
humans. J  Antimicrob ChemoOưr 1986; 17: 801-9.

Renal impairment. Single-dose studies indicate that the 
phannacokinetics oi tinidazole in  patients with chronic 
renal ỉailure are not signiẼcantly diữerent ta m  those in 
healthy subjects and that no modiBcation of tinidazole 
dosage is necessary. However, tinidazole is rapidly 
removed by haemodialysis.u

1. Flouvat BL, t i  ai. Phannacokỉnetícs o ỉ tỉnidazoỉe in chronỉc rcnai 
íailure and  in patiem s on  baeroodialysừ. Br J  ơ ù t Phamacoỉ 1983; 15: 
735-41.

2. Robson RA, eí aí. Tỉnidazole pharmacoỉdnetics ỉn severe renal íailure. 
CUn Pharmacokờưt 1984; 9: 88-94.

Preparatíons
Proprietary Preporations (detaỉls are given in Volume B)

Singie-ingredieni PrepaTOtions. A rg.: Fasigyn; Gynormal; Lady- 
Ien Duo; A ustraL: Pasigyn; Simplotan; Belg.: Fasigyn; Braz.: 
Amplium; Facyb Pasigyn; GinosutÚỊỶ; Pletil; 11110131; Chile. 
Pasigỵn; Troxxil; Chùur. Bi shi (tfciẵ); Dabao Dikexin
(ạăâr); Fu Lu Nĩng («»■?); Hua Er Fu Ji De 0
# ); Jịe Luo Un ( ỉt ỉă # ) ;  Jieú ( * * ) ;  JinHe (jậíB); Kai Fu Xin 
(Sll&Sr); Ke u  Tai (ÕỊÍL.%.): Le Jing Ỵi (##■(£); Login (ÍR#); 
Pu Luo Shl (S-)SÌI); shuanghedida (3Xíặ1Kiấ); Hnijing (& M  
ìặ); Xỉ Pu NÌng ( # # ? ) ;  Xiăoli (®SÁ); Y1 Qi Ýũ Ning
(KỸ); Fr.: Fasigyne; Gr.: Fasigyn; Trichogin; H ong Kong: 
Fasigyn; India: Amebamagma; Costini; Coát; Datỉsole; Enida- 
zol; Fasigyn; Norigyl; Tlniba; Tínldaíyl: Tiniías; Tinvista; Ittd tm .: 
Fasigynt; Flatìnt; Israel: Fasigyn+; Protocide; ĩta l.: Trimonase; 
M alaysia: Tindol; M ex.: Amebysolt; Ametriđd; Estovyn-T; 
Fasigyn; Induken; Trinigyn; Triseptil; NZ: Dyzole: Port; 
Fasigyn; Rus.: Fasigyn (daamKHH); Tiniba (Thh h6s ); S.AỊ'r.: 
Fasigyn; singapore: Fasigyn; Spain: Tricolam; Swed.: Fasigyn; 
Switz.: Fasigynet; Thai.: AsiazoIe-TN; Fasigyn; Funida; Gyno- 
gena; Idazole; Leuco; Pagyn; Sporinext; TinazoIe; Tivagil; TM 
Dazole; Tonidt; Trichonas; Tricogyn; Tricoione; TurkFasigyn; VK: Fasigyn; USA: Tindamax; Vencz.: Fasigyn; Pangamil.
Muhi-ingredient Preporations. Arg.: Aduar; Fasigyn Nistatina; 
Gynormal; Helmint Compuesto; Ladylen; Mebutar Compuesio; 
Nistinolt; Tru Compuesto; Braz.: Amplium-G; Anlugine; Car- 
trax; Colpolaseỷ; Duozol; Facyl M; Ginec Gino-Colon; Gino- 
Pleril; Ginosutin-Mt; Gynben; Gynomax; Gynopac; Poliginax; 
Seczo\; Takil; Tmin; Tiotrax; Travogyn; Trinizol M; Vulnagen; Chile: DoxUen; Exomicol; Famidal; Ginecopast Dual; Gineco- 
past; Ginedazol Dual; Ginedazol; Medidos; Mizonase; Tinidazol 
Compuesto; Chìrta: Weisanlian (HHK); ĩndia: Actiflox-T; 
Actinor-TZ; Adcip-TZ; AFlox-TZ; Alđp-TZ; Alcipro-TN; Alof-T; 
Alvi; Amebis Fone; Amibex-TZ; Anũdine Plus; Antibic-DF; Ari- 
cip-TZ; Atodp-TZ; Aviflox-TZ; Avllox-TZ; Azostat; Bacter-TZ; 
Baydp-TZ; Biodp-TZ; BioIlox-T2; C-Nor Plus; Cancap-Kit; Can- 
dizole-Tf; Caniron-T7; Casflox-TZ; Caspro-TZ; Cbic-TZ; Cebea- 
TZ; Cebran-TN; Ceepro-TZ; Ceflox-TZ; Cefobac-TD; Ceỉobac- 
TDH; Ceplox-TZ; Cezel-FT; Cidalox-TZ; Ciflon-TZ; Cưomed-TZ; 
Cifran-CT-H; Cifran-CT; Cina-TZ; Cinant-TZ; Cinodin-TZ; Cin- 
zole; Cip-TZ; Cipdn-TNZ; Cipcot-TZ; Cipflox-TZ; Cipgen TZ; 
CipgIow-TZ; Ciplox TZ; Cipro-TZ; Ciprobid-TZ; Ciprobiotic-TN; 
Ciprodac-TZ; Ciprodex-TZ; ciprogyl; Ciprolar-T; Ciprolet-A; 
Ciprolet-AH; Cipronat-TZ; Cipronij-TZ; Cipropet-TZ; Ciprosym- 
TZ; Ciprotini; Ciprotiz; Ciprotum-TZ; Ciprova-T; Ciprovec-TZ; 
Ciprowin-TZ; Ciprozee-TZ; Ciptam-CT; Ciptech-CT; Cipti; Cipti- 
ni; Cipure-T2; Cipven-TZ; Cipwìn-TZ; Cipzy-TZ; Ciral-TZ; Citi; 
Citibid; CitizoL' Ciwi-TZ; Clodaz-V6; Clofdn-T; Conaz; Cozan-T; 
CPF-T2; CT-Robes; Cudn-T; Cymex-TZ; Cyprin-TD; Dandrid; 
Dazonor; Depd-TZ; Diaba; Dialox; Diarlop-CT: DLotin MPS; 
Doact-TZ; Donnagyl-H; Dox-M TZ; Doxylin-TZ; DTO; Dụonor; 
Dysnilox; E-Cip-TZ; EldazoIe; Elnor-TZ; Elquin-TZ; Emdox-TZ; 
Emflox-TZ; Emudn-TN; Entamizole TN; Enteroflox-T; Entro- 
late; Eufox-TZ; Falcon-TZ; Festive-TZ; Flobadn-TZ; Flodn-1Z; 
Flodpron-T; Flocy TZ; Flontin; Florida-T; Floxur-TZ; Flucos-TZ; 
Flucoti; Flutini Kit; Fluzon-T; Forcan TZ; Formax; Ftz; Fusys- 
TZ; Gasưogyl Plus; Gastrogyl; GenQox TZ; Ginal-V; Ginal-V; 
Ginlac-V; Gloidp-TZ; Gramoneg-TN; Harũox-T; Haipoon-DD; 
Harpoon-TZ; Helibact; Heligo; Helikit; Helipac; Hidp-TZ; Hill-V; 
HP Kít; Idometrin-D; InBobid TZ; Jox-TZ; K-Cip-TZ; Kuredp- 
TZ; L-Coc Labodp-TZ; Lansi Kit; Lexflox-TZ,- Lexof-TZ; Lodp- 
TZ; Lokit-Kit; Lomet-CT; Loxitin-P; Loxitin; Loxone-T; LTC-Kit; 
Ludpro-T; Mapd-TZ; Mapgyl; Matrix; Megaflox-TZ; Meganeg; 
Microdp-TZ' MicroĐox-CT; Mini-Citizol; Mlntodp-TZ; Mof-

care-TZ; N-Flox TZ; N-Hz; Nedge; Neflox-TZ: Nexdp-TZ,- Nit- 
din-TZ; Nor T; Nor-T; Noragyl; NorazoL' Norbactin-Z; Nordys; 
Noríen TZ; Norflox TỊ: Nprilet-Á; Norin-TD; Norlex-TZ; Norlón; 
Normax TZ; Nonnide-ỌZ; Nonnide; Npmij-TZ; Norf Norzee-TZ; 
Notisym-LB; N0X-Ị7 ; NT-Z; NTD; Nudp-TZ; Nuíorce Kit; Oóac- 
tin-TZ;, Ọbit-TZ: Oíạc-T; Oíadn-Ti Ofal-TZ; Ofax-TZ; Oíet-T; 
Ofla-TZ; Oflabin-TZ; Oflamed-TZ,; Oflavid-TZ; OAavýin-TZ; 
Oửer-TZị Oilln-TZ; ÓŨO-T2; Oflocos-TZ; Ofloden-T; OAonac- 
TZ; Oflon-TZ; Ofloren-TZ,- Oflostar-TZ; Oflox TZ; Oflxdn-TZ; 
Ofo-TZ; Ofpil-TZ; Ofral-TZ; Ofspan-TZ; Ofc oítini; Oftuni-TZ; 
Ofven-TZ; Ojen-TZ; Okaflox-TZ; 016 TZ; 01ife-TZ; Oltaur-';2H; 
Omepraz-HP Kit; Omibact-TZ; Omniflox-CT; Omoxitin; Oni- 
flox; Orpic-T; Osani-T; Osiflox-TZ; OTC HP Kit; Oxiílox TZ; 
Oxo-TZ; Oxwal-TZ; Panzer-TZ; Parabaat; Pylokit; Hnid ifyl 
Plus; rmvista-CF; Tínvista-NF; Wotinex; lndon.: Fasigyn-1 'ys- 
tatínt; IíaL: Pasigin N; Malaysia: pylobaa Combi; Mex.: ì  iu- 
mix; Pasigyn VT; Mebeddol; Rus.: Ciprolet A (Ụ m ip o a e T  A); 
Pylobact (IlmioổaKr); Turk.: Gynomax; Ukr.: Ciừan CT (U«4 paH 
CT).

Toltraxuril (BAN, USAN, rtNNI 
Bay-Vi-9142; Toltrazúrilo; Toltrazurilum; TóPbTpa3ypnn.
1 -Methyl-3-(4-{p-[(trifluoromethyl)thio]phenoxy)-m-tolyl; -í- 
trìazine-2,4,6(l H,3H,5H)-trione.
C,8H14F3N30 4S=425.4
CAS-69004-03-Ỉ.
ATCVet — QPSlAIOI.
Um —  QVÙìARm.

F ro fị/e

Toltrazuril is an antiprotozoal used in veterinary practice or 
the treatment of cocddiosis in poultry and calves, and to 
treat cocddian infections, induding isosporíasis, in pigle s.

Tryparsam ide (rìNNị
Glyphẹnarsine; Triparsamida; Tryparsam.; Tryparsamidun; 
Tryparsone; TpunapcaMHA.
sõdium hydrogen 4-(carbamoylmethỵlamino)phenyỉars )- 
nate hemihydrate.
C8H,0AsN2NaO4,,/íiH2O=305.1
CAS —  554-72-3 (anhydrous tryparsam ide); 6159-29 1
(tryparsam ide hem ĩhydrơte).
u m  —  4NN21HAX16. ......  >

Profile
Tryparsamíde, a pentavalent arsenical compound, is a 
trypanodde w hich peneơates into the CSF and has bet n 
used with suramin in the ơeatm ent of late-stage AÍIĨCÍ n 
trypanosomiasís due to Trypanosoma brucei gambimst, as í n 
altemative to melarsoprol or eílomithine (see p. 925.21. 
However, because of its toxidty, espedally the risk )f 
blindness resulting írom damage to the optic nerve, oth :r 
drugs are preferred.

For the adverse eííeas of arsenic and their treatment, st e 
Arsenic Trioxide, p. 2448.3. Like melarsoprol, tryparsaxnic e 
can cause encephalopathy.

All cross-references refer to entries in Voltưne A



Antĩvirals 951

Antivirals

Common cold, p. 951 
Encephalitís, p. 951 
Gastro-enteritis, p. 951 
Haemorrhagic Ịévers, p. 952 
Hepatitis, pĨ952 
Herpesvirus iníẹctions, p. 954

Cercopithecine herpesvirus 1 iníections, p. 954 
Cytomegalovirus iníections, p. 954

The drugs described in this chapter are used in ứie ưeatment 
of viral inỉectìons; they may also be used to provide 
protectíon, usually for a brief period only, against ữưection. 
For most viral infectìons drug treatm ent has to be started 
early in  the iníection to be eữective and inhibit the 
replicating virus. There is littỉe evidence that antíviral drugs 
a£fẹet Ịạtent or nonreplicating viruses. They do not provide 
an  altem ative to available immunisatíon íor the long-term 
prọphylaxis of vứal infection—for details of such ưeatment 
see thechapter on Vacdnes Immunoglobulins and Antisera, 
p. 2373.1.

Antiviral drugs are effective for the treatm ent and 
prophylaxis of a range oỉ viral iníections as described 
below. Non-spedfic Symptomatic and supportive ưeatments 
are also important in the management of vira] iníections. 
Those viral iníections not amenable to antíviral drug 
therapy indude mumps, poliomyelitis, rabies, and rubella.

Common cold
The common cold is a term used for viral upper respiratory 
tract illness. Rhinoviruses are the commonest cause in all 
age groups. Adenoviruses, coronaviruses, enteroviruses, 
and metapneumovirus may also be responsỉble. Iníecting 
organisms in these groups may be of many diừerent 
serotypes.

Colds are usually self-limiting and last for 4  to 10 days. 
Symptoms indude nasal discharge and stuỉBness, sneering, 
sore throat, and cough (see also p. 1651.2); there ís llttle or 
no malaise, headache, or fever. Colds may predispose to 
concurrent or subsequent bacterial iníedion of the upper 
respiratory trad ; exacerbation of asthma or chronic 
obstructive pulmonary disease may also occur. Acute otitis 
media or acute sinusitis may result from obstruction of the 
Eustachian tube and mucosal swelling.

The successhil development o! a single cure or vacdne is 
unlikely, given the variety of causative viruses and large 
num ber of serotypes. Treatment is symptomatỉc. Analgesics, 
cough suppressants, antihistamines, and decongestants 
relieve symptoms but do not tenđ to reduce the duration of 
illness. Antibaaerial and antiviral therapy has consistently 
íailed to shovv any benebt and antibacterìals are indicated 
only if there is secondary baaerìal iníedion .1 Very large 
doses of vitamin c  have been widely used to prevent and 
treat colds but a systematic revievv2 has conduded that, 
despite some evidence of beneht in published studỉes, its 
íailure to reduce the inddence of colds in the normal 
population indicated that routine high-dose prophylaxis 
vvas not justified for community use; it might, however, be 
of use in persons exposed to briet perìods of severe physical 
exerdse or to cold environments. For treatment, no beneíit 
has been found ỉor doses up to 4g. although one stuđy 
reported equivocal beneũt írom a dose of 8 g given at the 
onset of symptoms.2 Other đrugs’ tried have índuded mast- 
cell stabilisers, interỉeron al£a-2b, and zinc salts. Intranasal 
im eríerons have shown some beneht in prophylactic use, 
but hígh inddences oỉ unacceptable nasal adverse e&ects 
have resulted in intetíecons íailing to fulfill their early 
promise. Results of studies oí oral or intranasal zinc 
ưeatm ent have been variable, although a systematic review 
conduded that oral ã n c  reduced the duration and severity 
of common cold symptoms vvhen used therapeutically, and 
that ỉt reduced the inddence oi the common cold in healthy 
children when used prophylacdcally.4 There is little 
consistent evidence to support the use of Edúmcea for 
tteatm ent or prevention of colds.’ -4 However, available 
Echinacea Products differ greatly and there is some evidence 
tha t treatm ent vvith those based on the aerial parts of E. 
purpurea might be etíective in  adults ií started early.5 
Pleconaril, a virai capsid binder, has aỉso been studied but 
there have been concems with the oral íormulation over

Epstein-Barr virus inỉections, p. 955 
Herpes simplex iníecHons, p. 955 
Varicella-zõsíer inỊections, p. 956 

H1V iníection and AIDS, p. 957
HlV-associated iníectións and cornplications, p 958 
HlV-associated pnalignancies, p. 959 
HP/ossociated vvasting, p. 959 

HIV iníection prophylaxis, p. 959

vữal resistance and interactions with oral contraceptives; 
the intranasal ỉormulation appears more promising.7

1. Arroỉl B, Keaeaỉy T. Antỉbỉotỉcs for the common coỉd and  acute puruient 
rhinids. Àvailable in The Codirane Database of Systematỉc Revievvs; 
Issue 3. C hkhesten John WUey; 2005 (accessed 02/04/08).2. Hemilá H. et ai VI ta min c íor prevendng and treatíng th e  conunon cold. 
Available ỈĐ The Cocỉưane Database oi Systematìc Revievvs; ỉssue ỉ .  
Chichester. John  WUey; 2007 (accessed 02/04/08).

3. Mossad SB. Treaunent of the common coỉd. BMJ 1998; 317: 33-6.
4. Singh M, Das RR. Zlnc íor the  common cold. AvaUable in The Cocbrane 

Database oí Systeraatíc Revỉews; Issue 2. Chỉchesten John  Wỉley; 2011 
{accessed 20/10/11).

5. lin d e  K e ta L  Echinacea íor prevenúng and treatỉng the com m on cold. 
Availabỉe in The Cochrane Database of Systemađc Revievirt; Issue 1. 
Chỉchester John Wỉley; 2006 (accessed 02/04/08).

6. Caruso TJ, Gwaltney JM . Treatment oỉ the comxnon coỉd w ỉth 
Echinacea: a structured revievv. ơin  ỉnfea Dừ 2005; 40: 807-10.

7. Fỉeischer R, Laessig K. Saíety and eíGcacy evaluatỉon of pleconaiiỉ íor 
treatm em  oĩ the  common oold. ơin  ĩn ftđ  Dù 2003; 37: 1722.

Encephalỉtis
Encephalitis reỉers to an acute inũammatory process 
aỉỉecting the brain parenchyma; it is distinct bom  
meningitis vvhich is an inQammatíon of the meninges. 
Meningoencephalitis involves both- the brain parenchyma 
and meninges. Viral iníection is the commonest cause of 
encephalitìs, 1'5 with the herpes sũnplex virus (p. 955.2) 
being the commonest organism invoỉved in  immunocom- 
petent individuals. Other viruses that may cause encephal- 
itis include enteroviruses (e.g. poliovirus), Epstein-Baư, 
inũuerưa, Lassa fever, measles and mumps (paramyxo- 
viruses), rabies, rubella, and varicella zoster. CMV and HIV 
cause encephalitis almost exdusively in immunocompro- 
mised individuals. In the 1990s, Hendra virus and Nipah 
virus, which belong to the paramyxoviridae íamily, were 
newly discovered causes o£ encephalitis. The reservoir £or 
these viruses is bats, but transmission to humans can occur 
vía close contact with secondary hosts such as horses and 
pigs. A group of viruses known as the arthropod-bome 
encephalitis viruses (arboviruses) may cause infections in 
which encephalitis is a major dinical teature. They include:
• bũnyavữuses íncluding Caiưomia encephalitis virus and 
'  La Crosse virus (both transmitted by mosquitoes)
• Aaviviruses (previously arbovirus Group B) induding 

Japanese encephalitis virus, St Louis encephalitis virus, 
M uưay Valley encephalitis virus, Rodo virus, and West 
Nile virus (all transmitted by mosquitoes) and the tick- 
bome viruses of this group, louping ill virus, Powassan 
virus, and the Eastem and VVestem subtype viruses

• reoviruses induding Colorado tick tever virus (trans- 
mitted by ticks)

• togaviruses induding Easiem, Westem, and Venezuelan 
equine viruses (transmitted by mosquitoes)

In endemic regions viral encephalitis should be suspected in 
patients presenting with íever, headache, neck rigidity, 
aitered level of consdousness (which may range £rom 
drowsiness to coma), and signs o£ diffuse cerebral 
dysíunction (halludnations, psychosis, personality changes, 
and agitation). Seizures are common and patients who 
recover from encephalitis may h e  left with permanent 
neurological damage.

Since herpes simplex virus is the commonest cause of 
viral encephalitiỉ. it is recommended that patients with 
encephalitis be given intravenous addovir empirically until 
the causative vìrus has been identUỉed. (Antibaaerial 
treatment £or meningitis may also be given empirically until 
the cause of symptoms has been established; doxycydine 
should be used ií rickettỉial or ehrlichial iníections are 
suspeaed .) 5 No spedhc ưeatment exists for non-herpedc 
encephalitis (although investigatíonal treatments, induding 
passive immunisation and the use of inhibitory RNA 
molecuỉes, are under development4), and patients must be 
managed with vigorous supportive care. Corticosteroids are 
advocated ỉn  some drcumstances,4 but the ir use is 
controversial. Oseltamivir may be considered £or iníectỉons 
caused by the iníluenza virus, ribavirin for iníections with 
measles or Nipah vửus, and interíeron alfa-2 for iníectìons 
caused by the St Louis encephalitis virus.5 Pleconaril is

Iníections in immunocompromised patients, p. 9Ó0 , 
lnfluẹnza> p. 960 ' '
Measỉes, p. 961
Respiratory syncytìal virus iníection, p. 961 - 
SARS, p. 962 
Warts, p. 962

under investígation for use in  enterovừal encephalitis. 
Conưol o£ mosquito and tick populations in endemic areas 
and minimising contact with these vectors are ũnponant 
means oí preventing infections. Japanese encephalitìs 
vacdne and tick-bome encephalitis vacdne are available for 
active immiuúsation o£ individuals at risk o£ iníecrion and 
tick-bome encephalitìs iimnunoglobulins are available in 
some countries for passive immunisation against infection.

1. Whỉdey RJ, Gnann JW. Vỉral encephalitis: íamiliar Inỉecllons and 
emerging pathogens. Lanat 2002: 359: Ỉ07 -I4 .

2. chaudhuri A. Kenncdy PGE. Diagnons and trcatm ent o( viral 
encephalids. ft>aỊraấ Mtd J  2002; 78: 575-83.

3. sttín er I, f t  ai. Vỉraỉ enccphaỉitís: a rcvĩev. of đỉagnostíc methods and 
guidelines for management. E u rJ  Neurol 2005; 12: 331-43.

4. Solomon T, tí  al. Vỉral encephaỉỉtù: a dỉm dan 's guỉde. Praa Neurol 2007; 
7: 285-302.

5. Tunltel AR, tí  al. Inỉecdous Dtscascs Society of America. The 
management o( encephaUtis: clỉnieal practỉce guidelines by tbe 
ĩnỉecdous Dỉseasea Sodety of America. Qỉn ĩn fia  Dà 2008; 47: 303-27.

6. Gould BA. tí al. Does andvỉraỉ theiapy have a role ỉn the control of 
Japanese encephalids? Anâviral R a  2008; 78: 140-9.

Gastro-enterítís
Gastro-ẹnteritis (inAammation of the stomach and 
intestines) may be caused by viruses, bacteria, or 
protozoa.1-2 Viral gastro-enteritis is an important cause o£ 
díaưhoea, espedally ín children and immunocompromised 
patients. Viruses causing diarrhoea and other gasưointest- 
inal symptoms indude calidvirus (such as norovirus and 
sapovirus), and rotavirus, as well as adenovirus and 
astrovirus.
• Rotavirus infection is recognised as a prominent cause of 

endemic acute diaưhoea in in£ants and young children 
and may occasionally cause acute or chronic diarrhoea in 
AỈDS patients. In£ection may be subclinical, although 
symptomadc rotavirus iníectìon usuaỉly presents with 
fever and vomitíng for 2 to 3 days, followed by watery 
diarrhoea that lasts for 4 to 5 days. Other symptoms 
indude abdominal cramps and headache.

• Norovứuses (such as the Nonvalk virus) are a more 
common cause of viral gastto-enteritís in older children 
and adults, but do not appear to cause severe disease in 
infants. They have been the cause of waterbome 
outbreaks of gasưo-enteritis in nursing homes, military 
bases, and cruise ships.

• Sapovirụses (such as the Sapporo virus) are more 
commonly seen in  young children. While illness 
resulting hom these viruses is usually mild and lasts for 
24 to 72 hours, the presenting symptoms are usually 
nausea and abdominal cramps. Other symptoms include 
diarrhoea, vomiting, headache, myalgias, and lovv-grade 
fever.

• CMV is an important cause of điarrhoea in AIDS (see 
HlV-assodated VVastìng, p. 959.1).

In acute diarrhoea of any cause it is most important to 
maintain hydration by preventing and repladng fluid and 
elearolyte loss, espedally in in£ants and the elderly (see 
p. 1808.2). For turther discussion see Oral Rehydradon 
Solutions, p. 1782.1. Antívirals are not used in the 
management of viral diaưhoeas, except for that caused by 
CMV, vvhere gandclovir, valganddovir, or loscamet may be 
bene£idal. A 3-day course of oral nilazoxanide was found to 
signiBcandy reduce the duratíon of rotavirus disease in 
young children.3 Frequent handvvashing and good personal 
hygiene may prevent person-to-person spread of intectíon. 
VVashing of contaminated dothing and suríaces, and boiling 
of contaminated water will also assist in preventing 
iníectíon. Several lịve oral rotavứus vacdnes (p, 2416.1) for 
use in the preventíon of childhood diaưhoea have been 
developed and some are now licensed.

1. Musher DM, M ushcr BL  Conugious acute gasưolntesỉỉnaỉ ỉnỉections. N 
EngU Med 2004;351:2417-27 .

2. Casbuni'Jone5 A C  Earỉhing MJG. Management of iníeaious dianhoeã. 
õut 2004; 53: 296-305.

3. Rosỉignol J-F. t t  aĩ. E ffea of nỉtazoxanỉde for treatm ent of severe 
rotavírus dỉaưhoea: randomíseđ double-bỉind placebo-eoncroỉled trỉal. 
Lancet 2006; 368: 124-9.

The Symbol t  denotes a preparation no longer actívely marketed
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Haemorrhagic ỉevers
The vữal haemorrhagic íevers are a group oi viral illnesses 
characterised by a íebrile illness tha t in some patients may 
be followed by severe bleeding, Progressive organ íailure, 
and death. The viruses are typically transmitted by 
mosquitoes, ticks, or rodents, and are largely geographicaiỉy 
restricted. The more important viruses responsible for 
haemorrhagic levers in man indude:
• arenavừuses causing South American haemorrhagic 

fever syndromes (induding Argentine, Bolivian, Brari- 
lian, and Venezuelan haemorrhagic fever) and Lassa 
fever (transmitted by rodents)

• Sloviruses causing Ebola and Marburg haemorrhagic 
fever, the natural host for vvhich is unknovvn

• ílaviviruses (previously arbovirus Group B) causing 
dengue fever and yellow íever (transm itted by 
mosquitoes), and Kyasanur íorest íever and Omsk 
haemorrhagic fever (ưansmitted by ticks)

• hantaviruses causing haemorrhagic ỉever with renal 
syndrome and hantavirus pulmonary syndrome (trans- 
mitted by rodents)

• nairovirus causing Crimean Congo haemoưhagic íever 
(transmìtted by ticks)

• phlebovirus causing Rift Valley íever (transmitted by 
mosquitoes)

Sperihc symptoms and the incubation time vary according 
to the iníecting virus; in general the incubation tũne is short 
(up to 21 daysbut commonly less than 7 days) and followed 
by sudden (or, in the case oỉ Lassa íever, more gradual) 
onset of ỉever, headache, myalgia, rash. and gastrointestỉnal 
disturbances such as abdominal paỉn, anorexia, diarrhoea, 
nausea, and vomiting. In patients who develop severe 
haemorrhagic maniíestations (skin or mucosal bleeding, 
haematemesis. haematuria, or melaena), heparitis. cừcula- 
tory, renal, and respứatory tailure, and coma are common. 
Depending on the causative virus, jaundice (yellovv lever 
and Crimean Congo íever), m usde and joint pains (dengue 
fever), or pulmonary symptoms (hantavirus) may be more 
pronounced. Mortality is variable and tanges from less than 
5% in dengue haemorrhagic íever and Lassa íever with 
optimal supportive care, to 15 to 30% in yellovv íever and 
Crimean Congo haemorrhagic íever, and 70 to 80% in 
severe Ebola and Marburg virus inlections.

Iníectíon precautions, source isolation, and optimal 
supportive care are comerstones of the management of viral 
haemorrhagic íevers. Vector conơol and prevention oi bites 
are very important. There is generally no spedhc drug 
treatm ent for haemorrhagic íevers, although ribavirin may 
reduce m onality  in  patients w ith  Lassa íever or 
haemorrhagic íever vvlth renal syndrome, and possibly in 
Crimean Congo and Bolivian haemoưhagic ỉevers. Vacdnes 
have been developed for the active immunisation of 
individuals at risk of Argentine haemorrhagic íever, Riít 
Valley íever, and yellovv lever, and others are being 
developed for dengue íever and haemorrhagic íever with 
renal syndrome. Studies are ongoíng for a vacdne against 
Ebola and Marburg viruses. Crimean Congo haemorrhagic 
íever ữnmunoglobulins are available in some countries for 
passive immunisation against the disease. Guidelines for the 
prevention, control, and treatment of dengue and yellovv 
íevers have been produced by VVHO1'2 and related 
organisations.3 Guidelines for the management of haemor- 
rhagic íevers have been published lor some European 
countries.4-5 The Pan American Health Organization6 and 
the CDC7 have also produced guidelines for the manage- 
m ent of hantavìrus pulmonary syndrome.

1. Vaỉnio J, Cutts F. Yeỉỉơw Ịever. Gcneva; WHO, 1998. Also available au 
http://w virw .w ho.int/vaccines-docunients/D ocsPD P/vrw w 9842.pdf 
(accessed 02/04/08)

2. WHO. Prevention and eontroỉ o f dengut and dengue haemoTThagic /ever: 
eomprehensive guideímes. New Delhi: WHO, Ỉ999. Also avaiỉabỉe au http:// 
w w w .s c a ro .w h o .in t/E N /S c a lo n lO /S c c tlo n 3 3 2 /S e c tio n 5 5 4 .h tm  
(accessed 02/04/08)

3. Lloyd LS. Best prađiees for dengue prevtntim and control in the Amerieas. 
W ashington DC: Envỉronmental Health Prọịecu 2003. Aiso avaiỉable au 
http://www.ehprojea.org/PD P/Sữategicjíapcrs/SR7-BestPra«ice.pdf 
(accessed 02/04/06)

4. Advỉsory Commỉtỉee OD Dangerous Pathogeas. Management and controỉ of 
viral haemorrhagicỊeven. London: HMSO, 1996. Aỉso avaiỉable au htip:// 
w w w .hpa.org .uk /w cb /B P A w ebP nc/H P A w cb_C /1194947341973  
(accessed 28/08/06)

5. Vlráỉ haemorrhagic ỉevers. Eur SurveiU 2002; 7 (Mar.) 31-52. Aỉso 
avaỉỉable au http://www.curosurveillancc.org/images/dyiumic/EM / 
V07n03/v07n03.pđf (accesscd 26/08/06)

6. Pan American Health O rganôadon. Hamavina in the Amerừas: guideỉina 
for diagnoàs. tnatment, pnvmtiơn. and antroỉ. Washington, DC: PAHO, 
1999. Aỉso avaiỉable au http://www.paho.org/Engli5h/AD/DPC/CD/ 
hantavirus-amcricas.htin (accessed 02/04/08)

7. CDC. Hantavirus pulmonary syndromc — Uniied States: updated 
recommendatìons for risk reduction. MMWB 2002; 51 (RR09): 1-12. 
Aỉso avallable au  http://www.cdc.gov/ramwr/PDF/n7rr5109.pdf 
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Hepatitis
Though hepatitis may have many causes, viral hepatitis 
describes inỉections caused by viruses that mairily target the 
liver. Pive hepatids viruses are recognised to be primarily 
responsible for iníectíon in humans and have been named

hepatitis A, B, c, D, and E. Hepatitis may also occur as part 
of the dinical course of other viral iníections, including 
CMV, Epstein-Barr virus, herpes simplex virus, rubella, 
varicella-zoster. and yellovv íever inỉections.

Hepatitis A and E are spread Via the íaecal-oral route. 
Hepatítis B, c , and D are spread vỉa contaminated blood and 
blood Products, perinatal transmission, or sexual contaa. 
All oỉ these vúuses may cause acute and occasionally 
íulm inant hepatitis; hepatitis B, c, and D viruses can also 
cause chronic hepatitis. The herpesvữuses may cause 
hepatitis during primary iníection or during reactivation oỉ 
a latent iníection in immunocompromỉseđ persons. (For 
discussion on the management oỉ herpesvims iníections, 
see p. 954.1.) Yellovv íever vinis is ưansmitted by 
mosquitoes and may cause íu lm inant hepatitis in 
non-immunised persons.

Acute víral hepatitis results in hepatocyte necrosis and 
inílainmation of the liver. Clinical presentation ranges 
vvidely bom  asymptomatic inỉection to hilminant hepatic 
íailure. Symptomatic acute hepatitis is characterised by 
abdominal pain, anorexia, fadgue, jaundice, low-grade 
fever, nausea, vomiting, and raised Iiver enzymes (AST and 
ALT). Chronic viral hepatitis is commonly asymptomatic 
but may result in hepatic íibrosis, drrhosis, or hepatocel- 
lular cardnoma. Acute and chronic hepatitis may be 
complicated by hilminant hepatitis and liver íailure, 
characterised by hepatic encephalopathy, coma, and 
death. Aỉ HIV and hepatitis B and c  share risk ỉactors for 
transmission, there are a signiíicant number of people co- 
iníected with 2 or all 3 viruses. HTV and hepatitis B or c  co- 
iníected patients have been ỉound to have higher rates of 
hepatiús-related morbidity and mortality, with accelerated 
progression to drrhosis, end-stage liver disease. and 
hepatocellular cardnom a .1

Viral hepatitis can be p rev en ted  by active immunisation 
against hepatitis A, hepatitis B, and yellovv ỉever. 
Vacdnation against hepatitis A is recommended, for 
example, for travellers to endemic regions, haemophiliacs, 
and ỉor those considered to be at high risk due to their 
occupation or liíestyle (see p. 2388.3). Postexposure 
prophylaxis with hepatitís A immunoglobulin is recom- 
mended in some countries for household and intimate 
contacts of patíents with hepatitís A ũiteaion, vvhile others 
recommend normal immunoglobulins. Vacdnation with 
hepatitis B vacdne is írequently recommended as part of the 
inỉant immunisation schedules and for non-immunised 
iníầnts and adults at risk of iníection (see, p. 2389.3). 
Hepatitis B immunoglobulin is recommended for passive 
immunisaóon of individuals exposed to a patient iníeaed 
with the hepatitis B virus and after liver ưansplantation in 
persons iníected with the hepatitis B virus, in order to 
prevent hepatitis B vứus induced damage to the grafted liver 
(see, p. 2389.2). Yellow {ever vacdnation is recommended 
for persons at high risk of iníection, induding travellers to 
endemic areas and may be considered as part oỉ the Standard 
iníant immunisation schedule in countries vvhere the virus 
is endemic (see, p. 2424.3).

The tre a tm e n t o f ac u te  h ep a titis  iníections is largeỉy 
symptomatic, as no eriectíve antíviral therapy is available. 
Acute hepatíds B iníection resolves vvithout therapy in the 
majority of immunocompetent adults. A small pilot study2 
reported rapid dinical and biochemical responses to 
lamivudine in 13 of 15 patients with severe acute hepatitis 
B iníection. Acute hepatitis c 3 is more commonly 
asymptomatic but, ư diagnosed, therapy with an interỊcron alfa may be considered4 as there is some evidence that they 
may reduce the risk of progression to chronic iníectíon.5 A 
study* in a smalỉ number of patients vvith acute hepatitis c  
conduded that i{ spontaneous dearance has not occurred by 
12  vveeks, a 6-month course of peginteríeron a)fa-2b should 
be given, as response rates to antivữal therapy are higher in 
patients with acute iníection compared with those with 
established inỉection. The American Assodation for the 
Study of Liver Diseases (AASLD)5 has stated that either 
interferon or peginterỉeron given íor a period of 12 or 24 
vveeks may be considered ỉor the ưeatment o( acute 
hepatitís c  iỉ the inỉection persists 2 to 3 months after 
diagnosis. Similar vievvs have been published by the Clinical 
EHectiveness Group of the British Assodation of Sexual 
Health and HTV7 and by the Scottish Intercollegiate 
Guidelines Netvvork.’ The AASLD also States that no 
recommendation can be made for or against the addltion of 
ribavirin and its use should be evaluated on a case-by-case 
basis.3

T re a tm e n t o f ch ron lc  h ep a titís  B aims to achieve 
seroconveráon from e antìgen (HBeAg)-positive to e 
antigen-negative chronic inỉection (vvhich is assodated with 
lower rates of viral repỉication and lower rates of disease 
progression), to suppress viral replication, to delay the 
progression of chronic hepatitis to drrhosis or hepatocel- 
lular cardnoma, and to ưeat extrahepatic complicarions 
such as glomerulonephritis. Complete suppression of viral 
replicatìon is important to reduce the rìsk of viral resistance. 
Treatment is only recommended in patients with active or 
advanced liver disease and with high levels of HBV DNA.

Drugs used for the treatment of chronic hepatitis B include 
immune modtilators (interíeron alfa-2b and peginteríeron 
alfa-2a) and nudeoside/nudeotide analogues (lamivudine, 
adeíovữ, entecavir, telbivudine, and tenoíovir).9-11 Emtri- 
dtabine is being investigated for use in chronic hepatitis 
B9-10 but studies with devudine have been stopped due to 
serious toxidty . 12

Intnferon âlỊa was the first drug approved for the 
management of chronic hepatitis B. A meta-ana ysis13 
íound that a  signiũcantly higher percentage oỉ padents 
w ith chronic hepatitỉs B who were HBeAg-positive, and 
treated w ith interieron alía for 3 to 6 months, bí ca me 
HBeAg-negative compared with the untreated CI nưol 
group. Interieron alía was íound to be most effective vhen 
it was used in patients with recently acquired hepa itis B 
iníection, high pre-treatment ALT, and low hepatítis B DNA 
levels. 12 Stúđĩes have suggested tha t sũbcutai eous 
pesinUTferon alfa is as eữective or slightly more eff aive 
than interíeron alfa given subcutaneously. 12 Results from 
various studies14 have shown peglnteríeron alfa to be more 
effective than the antiviral lamivudine, in both HI eAg- 
positive15 and HBeAg-negative patients with cbronic 
hepatitis B, 16 w hen peginteríeron alfa was j;iven 
subcutaneously once vveekly for 48 vveeks.

Oral lamivudinc has a similar eííicacy to interiero 1 but 
fewer adverse eữects. Studies17-1* have shown íavovrable 
effects on histologic, vứologic. and biochemical íeatu ’es of 
the disease bom  long-term therapy, induding d e a  :ased 
dỉsease progression and progression to hepatoce lular 
carcinoma in patients with drrhosis or advanced fib rosis. 
In HBeAg-positive patients, ơeatm ent vvith lamivud ne is 
generally continued for at least 6 months alter seroco ìver- 
sion, while HBeAg-negative patients may need indeln ite 
treatment due to high relapse rates when treatment is 
stopped.12

Studies with daily oral adeỊovir dipivoxil for 48 vveeks ha ve 
sbown a mean drop in hepatitis B viral DNA of ab o tt 3.5 
logs (ỉactors of 10) in  patients with HBeAg-positive chronic 
hepatitis B19 and of about 4  logs in patients with HBeAg- 
negative chronic hepatitis B .20 When adeỉovir dipivoxii was 
continued in  HBeAg-negative paúents for 144 vveeks be nefit 
vvas maintained vvhereas viral load rebounded in ihose 
patients who stopped ưeatm ent at 48 vveeks.20 Hepat tis B 
virus DNA was undetectable in 71% and 79% of pai ients 
after 96 and 144 weeks of treatment respectively.20 Vlost 
HBeAg-positive and HBeAg-negative patients also had 
improvements in serum-ALT and liver histology. 19-20

Other oral antiviral drugs approved for the treatme nt of 
chronic hepatitis B, induding in patients vvith lamivui line- 
resistant disease, are entecavứand telbivudine. Studies ivith 
daily oral entecavừ for 48 vveeks have shovvn a mean dr >p in 
hepatitis B viral DNA of about 6.91ogs in patients ivith 
HBeAg-positive chronic hepatitis B21 and of about 5 lo ịs in 
patients vvith HBeAg-negative chronic hepatitis B.22 
Entecavứ ơeatm ent continued through to 96 vveeki, in 
those patients with HBeAg-positive hepatitis B, conti] lued 
to show beneht.23 In both these studies entecavir was f< und 
to  be more potent than oral lamivudine in  suppre sìng 
hepatitis B virus. Telbivudàu was reported to be superi )r to 
lamivudine in  patients with HBeAg-positive chi onic 
hepatitis B and as eHective as lamivudine in those vith 
HBeAg-negatìve disease after 52 vveeks oi ưeatment;24 ifter 
104 vveeks of ưeatment telbivudine was reported t ) be 
superior to lamivudine in patients with HBeAg-positìve and 
HBeAg-negative chronic hepatitis B.25 A small open abel 
study26 with telbivudine or adeíovir for 52 vveek;, or 
adeíovứ íor 24 vveeks followed by telbivudine for 28 vvceks, 
in  patients vvith HBeAg-positive hepatitis B, reported 
greater and more consistent reductions in HBV DNA with 
telbivudine than with adeíovir criter 24 weeks of tteatment. 
Aiter 52 vveeks, HBV DNA suppression vvas greater in 
patients given continuous telbivudine or vvho svvitched 
bom  adeíọvir to telbivudine after 24 vveeks than in  those 
given adeíovir for 52 vveeks. The most recent oral antiviral 
drug to be approved for the ơeatm ent of chronic hepatitis B 
is tcnofovĨT dừoproxil fumarat£. Studies with daily oral 
tenoíovir for 48 weeks reported superior antiviral efficacy 
compared with adeĩovir dipivoxil.27 A systematic revievv 
and meta-analysis2'  compared the relative short-term (1 - 
year) treatm ent eỉhcacy of lamivudỉne, peginteríeron alfa, 
adeíovứ, entecavir, telbivudine, and tenoíovữinơeatm ent- 
naive patìents vvlth chronic hepatiứs B. Tenoíovir was the 
most eHectìve treatment in HBeAg-negative patients; in 
those who were HBeAg-positive, tenoíovữ and entecavir 
were judged most potent.

The development of antivứal resừtance is a concem vvith 
long-term nudeoside/nudeotide ơeatm ent. Some 14 to 
32% of patients who initially respond to  lamìvudìne 
develop drug resistance within the íirst year of therapy and 
resistance increases to  about 80% aíter 5 yean of 
treatm en t;29 lam ivudine is thereíore generally no t 
recommended as first-line treatment.30 Adeíovừ dipivoxil 
showed no resistance after 1 year of treatment, but the rate 
increased over time to about 11%, 18%, and 29% at year 3, 
4, and 5 respectìvely.19-20’31-32 Long-term therapy with
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adeíovir dipìvoxil resulted in  the development of resistance 
mutations in less than 6 % of patíents and it was etíecúve in 
patients w ho had previously developed resistance to 
lamivudine.20 Entecavứ showed negligible resistance up to 
6 years of tteatm ent ỉn previousiy ưeatment-naive patients, 
although resistance is reponed to be much higher (nearly 
60% after 6 years) in patients with lamivudine-resistant 
disease.29 The resistance rate w ith telbívudine is reported to 
be 2 to 4% after 1 year o l ưeatment, 33 and about 9% (in 
HBeAg-negative patients) to  21% (in HBeAg-positive cases) 
after 2 years.29 Preliminary results also suggest negligible 
resistance at 48 weeks w ith tenoỉovir.29 Combinatìon 
therapy with ditíerent nudeoside and nudeotide analogues 
is being investigated in  order to prevent drug resistance and 
improve eííĩcacy.29'34 The addidon of lamivuđine to 
peginteríeron alfa did no t signiỉicantly enhance effi- 
cacy.16'35'34 The combinatỉon of lamivudine and adeíovir 
was íound to be as eữective as lamivudine monotherapy.57 
The combinatíon of lamivudlne and telbivudine was less 
eHective than telbivudine alone3* but emtridtabine and 
adeíovir was more ehective than adeíovir alone .37

YVhile the AASLD12 States that all the approvcd 
treatments may be given as initíal therapy, their preíerred 
choìce is peginterỉeron alỉa or the nudeoside analogues 
tenoíovir .or entecavừ, in  aduỉts vvith HBeAg-positìve or 
-negative"chronic hepatitis B. In chiỉdren with HBeAg- 
positive chionic heparitis B, Standard interíeron aUa or 
lami vudineare recommenđed. In patients w ho are HBeAg- 
positive 'in te rỉeron  is given for a deíined duration 
(inteiíeron alỉa is given íor 4  months and peginterferon 
alỉa fo rH m ónths), while a nudeoside/nudeotide analogue 
is usually given for an  additional 6 months after HBeAg 
seroconversion. Most patients who are HBeAg-nègative will 
relapse aỉter ưeaunent is stopped. In these patients 
interíeron is also given for a dehned duraúon (both 
interỉeron and pegiqteríeron alỉa are given for 12  months), 
but ơeatm ent with à nudeoside or nudeotide analogue is 
indeũnite. Patients who have not responded to interỉeron 
alía (Standard or pegylated) therapy may be re-treated with 
a nudeoside analogue. Those who íail to respond aíter 6 
months treatment should be svvitched to an  altemative 
regimen. Adeíovir30-39 o r tenoíovữ39 may be given with 
lamivudine in those patients with lamivudine-resistant 
hepatìtis B virus. Interíeron alfa is not recommended in 
patients with compensated drrhosis as it may cause 
hepatitis ũares and hepatic decompensaúon. Guidelines are 
also available for other countries.7-40'43

Hepatitis B patients co-iníected vvith h ep a titis  D v irus 
are less responsive to interíeron therapy than patíents 
iníeaed with hepatitis B virus alone. A study44 with high- 
dose interíeron alia (9 milìion units) given 3 times a week 
for 48 weeks reported normaỉisatíon oi ALT and inhibition 
of hepaútis D viral replication in 30% of the patients. 
Ho we ver, relapse was cõmmon after treatm ent was stopped, 
although biochemical responses persisted for up to 4 years. 
Long-term follow-up oỉ this same group of patìents for 2 to 
14 years revealed that high-dose interỉeron alfa may 
improve Iong-term outcome and patient survival.45

T re a tm e n t of ch ro n ic  h ep a tit is  c  aims to decrease 
viral replication or eradìcate hepatitis c  virus, delay the 
progression to cirrhosis, and  thereby decrease the hequency 
oí hepatocellular cardnom a. and to ơeat exưahepatic 
complications of iníection. The first available ưeatment was 
interferon alfa-2b, and this was followed by interíeron alía- 
2a, given subcutaneousỉy 3 tímes a week. Patientỉ treated 
with these interíerons had a 10  to 20% chance of obtainlng 
a sustained virological response (SVR), but had a hígh 
relapse rate. The combination of daily oral ribavirin with 
non-pegylated interíeron alfa improved the rate of SVR aíter 
48 weeks of treatment to about 40%. Further improve- 
ments in the SVR rates to  about 60% have been reported 
since the introduction of weekly subcutaneous peginterỉer- 
on alfa given with daily oral ribavirin. Studies44,47 have 
lound peginteríeron alía and ribavirin (SVR of 54 to 56%) to 
be more eừective than interíeron alfa and ribavirin (SVR ol 
44 to 47%). Factors predictive of a poor SVR are viral 
genotype 1 , a high preưeatm ent viral loád, increased body- 
weight, and the presence of drrhosis. A study44 with 
peginteríeron al£a-2b or interíeron alfa-2b and ribavirin 
showed an SVR of 42% in patìents w ith genotype 1, 
compared vvith about 80% in patients with genotypes 2 and 
3. Furthermore, patients iníected with hepatiris c  virus 
genotype 1 require ưeatm ent for 48 weeks vvith the 
Standard dose of ribavirin (1 or 1.2 g daily) compared with 
24 yveeks oỉ ribavirin 800 mg daily in  those iníeaed with 
genotypes 2 or ỉ .48 O ther studies49"53 suggest that SVR can 
be achieved in some patients infected vvith genotypes 2 and 
3 with a 12 to 16 w eek course of treatment. This is 
particularly true for patients in  whom hepatítis c  virus RNA 
is undetectable after 4 vveeks of treatment. In patients with 
genotype I iníectíon. ỉonger duradons of therapy (up to 72 
vveeks), may be appropriate in slow responders (padents 
who achieved a 2 log íall in  the viral load but in  whom vứal 
RNA is still detectable by week 12).’ 4-55 In One study,54 a 
SVR rate ol 44% was rẽported for s!ow responden who

continued treatment for 72 weeks. compared with a SVR 
rate of 28% in those who received 48 weeks of ưeatment.

Detailed guidelines have been produced in the UK,*-54"5* 
Canada,59 and in the USA5-40 lo rthe  management of chronic 
hepatỉtis c . They all recommend weekly subcutaneous 
peginteríeron alía plus daily oral ribavirin as the Qrst choice 
of ưeatment in patients w ith moderate to severe chronic 
hepatìtis c. The dedsion to treat those with mild chronic 
hepatitis should be individualised; if ưeatment is given, 
subcutaneous peglnteríeron alía plus oral ribavirin is again 
prelerred.
. For genotype 2 and 3 iníection, 24 weeks of treatment is 

usually recommended5-54 btit some*-40 suggest that 12  or 16 
weeks of therapy may be su íhdent in patients with 
genotypes 2 and 3 with undetectable vữal RNA at week 4. 
For genotype 1, ưeatm ent íor 48 weeks is generally 
recommended. An early prediction of treatment íailure in 
patíents with genotype 1 ũưection is detectabỉe hepatitis c  
vữus RNA with less than a  2-log faỉl in viral load after 12 
weeks of treatment. Some5-*’57 suggest that stopping 
treatment in these patients may be considered at this 
point, vvhile the British Society for Gasơoenterology54 
recommends stopping treatm ent after 24 weeks if hepatitis 
c  virus RNA is still detectable. Some guidelines5’4 suggest re- 
treatment (with peginteiíeron and ribavirin) of nỏnrespon- 
ders and relapsers who have signiScant Bbrosis or ãrrhosis 
and who initially received (non-pegylated) interíeron with 
or vvithout ribavirin5',  o r monotherapy with pegylated 
interíeron.5 Patients with other genotype iníections should 
be treated with combination therapy for 48 vveeks.57,60

Thymaưasin is being ìnvestigateđ as an adjunct to 
conventional therapy for the treatm ent of chronic hepatitis 
B and c. Telaprevir41-43 and boceprevir,2*-44' 44 specihc 
inhibitors of hepatitis c  vữus serine protease, have been 
developed and are used as adjuncts to conventional therapy 
in the treatment oỉ chronic hepatitis c  genotype 1.

T rea tm en t o f ch ron ic h e p a tit is  in  H rv  co-infected  
patien ts. HTV iníection reduces the eữicacy oi current 
therapies for h e p a tit is  B; it decreases respọnse to 
interieron alỉa and increases the inddence of lamivudine- 
resistant hepatitis B m utatíons .1 Guidelines ỉor the 
management of HTV and hepatìtis- B co-infectìon have 
been developed by various expert groups.47'49 The British 
HTV Assodation guidelines47 discuss appropriate choice of 
an ti vi ra ls and their activity against hepatitis B virus and 
HTV. In patients not requiring HIV therapy, hepatitis B 
treatment should be with drugs that have no anti-HIV 
activity. Pigittíerỷeron alfa ío r 12 months ứ considered 
suitable for HBeAg-positive patients w ith minimal Bbrosis, 
raised ALT, low hepatitis B virus DNA, and genotype A (if 
tested). Treatment should be stopped ư  there is no hepatids 
B virus DNA response (less than 1 lọg reductìon at 12 vveeks 
and more than 2000 intematíonal units/litre at 24 vveeks). 
Long-term ưeatm ent with adẹfovir dipivoxil may be given as 
an altematíve to interỉeron therapy and is the drug of choice 
in patíents with signiỉicant hbrosis. Adefovir dipivoxil may 
be given vvith telbivudine, bu t telbivudine should not be used 
alone because of the high rate of hepadtís B viral resistance. 
Startỉhg a HAART regimen (induding tenoỉovir and 
emtridtabine) early may be considered for antíretroviral- 
naive patíents vvith wilđ-type HIV. Patíents who require 
both HTV and hepatíds B therapy may be given ttnoỊovÍT 
alone or vvith either lamivudine or emtriátabint, as part ol or 
in additìon to, their antiretroviral regimen. Lamivudine or 
emtridtabine should not be used as the only active drug 
against hepatìtis B virus in  a HAART regimen, in order to 
prevent the development of viral resistance. Entecavir may 
be given vvhen-tenolovir has to be stopped due to toxidty, 
but it must be given vvith a tully-suppressive HAART 
regimen.47 Successíul treatm ent of HTV with HAART may 
result in severe exacerbatíon of hepatìtis B in co-infected 
patients.

Treatment of h ep a titis  c  in  HIV co-infeaed patìents has 
been assodated with an increased rate of adverse eííects and 
reduced response rates. w hile  combinatìon therapy for 
hepatitis c is not as eílectíve in co-infected patients as in 
those with hepatitis c  alone, studies70'72 have shovvn 
sustained virological responses vvith peginterỉeron alỉa and 
ribaviiin treatment in co-infected patìents. Two stuđies71-72 
reported an SVR ra te of 27% for patients gi ven 
peginteríeron a!fa plus ribavirin as opposed to 12  to 20% 
in those treated with interíeron alfa plus ribavirin. The 
APRICOT study group70 reported an  SVR rate of 40% for 
patíents treated vvith peginterỉeron alfa plus ribavirin, 
compared with 20% for those given peginterléron aUa 
monotherapy and 12 % for those given interieron alỉa plus 
ribavirm. A much reduced rate oí SVR to peginteríeron alfa 
plus ribaviiin therapy was íound, hovvever, in co-infeded 
patìents with hepatíứs c  vữus genotype 1 (29%) compared 
with hepatìtis c  virus of genotypes 2 and 3 (62%) and 
hirther study is required to develop strategies lor treatíng 
inlectíon with genotype l .70-72 Guidelines íorthe ưeatm ent 
and management of HTV and hepatítis c  co-infection have 
been developed by various expert groups.5'*'47'73 In general, 
they all recommend combinatíon therapy with peginterỊercm

a lfa  a n d  r ib a v ir in ,  u s u a l l y  f o r  4 8  vv eek s. V iro lo g ic a l  r e s p o n s e  
s h o u l d  b e  r e a s s e s s e d  a t  w e e k s  4  a n d  1 2  a n d  t r e a t m e n t  
s h o u l d  o n ly  b e .c o n t í n u e d b e y o n d  1 2  v v eek s i n  t h o s e  w i t h  a n  
e a r ly  v iro lo g ic a l  r e s p o n s e .  S h o n e r  p e r io d s  o f  t r e a t m e n t  (2 4  
w e e k s )  m a y  b e  c o n s id e r e d  i n  p a t í e n t s  w i t h  g e n o t y p e s  2  o r  3  
i n í e c d o n  vvh o  h a v e  a  r a p id  v ữ o lo g ic a l  r e s p o n s e  ( r e s p o n s e  
v v i th in  4  w e e k s ) .  P a t í e n t s  w i t h  g e n o ty p e  1 a n d  4  w h o  h a v e  
n o  v ứ o lo g ic a l  r e s p o n s e  a t  4  w e e k s  b u t  r e s p o n s e  a t  1 2  a n d  2 4  
w e e k s  m a y  b e  g iv e n  a  l o n g e r  t r e a t m e n t  c o u i s e  o f  6 0  to  7 2  
w e e k s .  S ig n i í ĩc a n t  h a e m o ly t ì c  a n a e m ia  m a y  o c c u r  w í t h  
r ib a v i r in ,  a n d  t h e r e í o r e  c o n c u r r e n t  u s e  w ỉ t h  à d o v u d i n e  
s h o u l d  b e  a v o id e d  a n d  w h e n  p o s s ib le  s t a v u d i n e  s h o u ld  b e  
r e p la c e d .  D id a n o s in e  s h o u ld  n e v e r  b e  g iv e n  w i t h  r ib a v i r in  
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Herpesvirus infeđions
Established herpesvirus pathogens discussed below indude 
Cercopithedne herpesvứus 1 (below), CMV (belovv), !

Epstein-Barr virus (p. 955.1), herpes simplex virus 
(p. 955.2), and varicella-zoster virus (p. 956.2). Herpes- 
viruses 6,7 , and 8 have also emerged as potential pathogens 
and have been assodated with a variety of disorders 
indudỉng chUdhood ỉebrile illnesses, various malignandes 
tnduding Kaposi's sarcoma (p. 718.1), and muỉtìple sderosỉs 
(p. 996.3).

CercopHhedne heqjesvirus 1 infections. Cercopiứicàne her- 
pesvirus l (heipesvinis ám iae, monkey B vừus, herpes B 
virus) is a herpcsvirus that usually iníects raacaque mon- 
keys, but may rarely be transmitted to man by laboratory 
acddents or bites or scratches from inỉected monkeys. 
Initial symptoms and signs may indude vesides at the site 
of the bite or scxatch, fatigue, ỉever, headache, and myal- 
gia. Lymphadenitis or ỉymphadenopathy, abdominal pain, 
nausea, and vomitìng may occur. As the inỉection spreads 
to the CNS there is increasing neurotogical involvement 
that can lead to encephalitis, coma, and death. Those 
patients who survive usually have serious neurologic 
impairment.

ỉnitial t r e a tm e n t13 should be prompt with thorough 
deaning of the wound or exposure site. Intravenous high- 
dose aciclovir or Ịanáclovir, followed by oral therapy, is 
recommended for symptomatic or culture-coníirmed 
iníection. G anddovir is recommended in patients who 
have signs or symptoms of peripheral nervous System or 
CNS involvement. Routine p rophy lactic  use of antivirals is 
not recommended, although postexposure prophylaxis with 
oral valaciclavir started vvithin a few hours of exposure and 
given íor 14 days may be considered íor potential exposures. 
Vacdnes against the virus have been investigated.

1. Cohen JI. t í  a i  CDC. Reconưnendations for prevention of and therapy 
for exposure to B virus (Cercopithedne herpesvữus ỉ). Cĩin ỉnỊtct Dừ 
2002; 35: ỈỈ91-1203. Aỉso availabỉe au hctp://www.joumals.uchicago. 
edu/doỉ/pd ỉ/10.1086/344754 (accessed 28/08/08)

2. Huff JL. Barry PA. B-vim i (Cercopttheảne herpesvirus I) inĩection in 
hum ans and macaques: potential for zoonotỉc dỉsease. Emrrg Ịnfeơ Dừ 
2003;9 :246-50 .

3. Nsabimana J-MM. tí ai. Iníection hum aioe par ỉe virus B du sỉnge en 
Aĩrìque. Súììỉt 2008; 18: 5-8.

Cytomegalovirus infecfíons. Cytomegalovirus (CMV) ỉs a 
member of the herpesvirus group. Inỉeaion may be by 
intra-uterine, pennatal, or sexual transmission, by oral 
contact with the saliva of inlected individuals, by blood 
ưansfusion, or by ưansplantation of iníeaed tissue. Aíter 
iníection, viral DNA becomes incorporated into the host 
cell DNA where it persists, with occasional reactivation, 
for the Ufe of the individual. Primary iníections in immu- 
nocompetent adolescents and adults are generally asymp- 
tomatìc, although they may occasionally present as ìniec- 
tious mononudeosis, lymphocytosis, or lymphadenopathy. 
Most congenitally in leaed  inỉants are also asymptomatic, 
but some may present with ínơa-uterine growth retarda- 
tion, ĩaundice, hepatosplenomegaly, encephalitís, and 
thrombocytopenia. Conversely, CMV is a major cause of 
morbidity and mortality in únmunocompromised penons, 
particularly transplant redpients and patients with AIDS 
where it may present as CMV retinitis, colitis, oeso- 
phagitis, hepatitis, pneumonitís, or neurologica! disease in 
the íoim  oí dementia, ventriculoencephalitis, or ascending 
polyradiculomyelopathy. Pneumonitís is more common in 
transplant redpients vvhile retinitis is most hequent in 
AIDS patients.

Treatment for CMV disease is usually only given to 
immunocompromised patients. ÚI whom relapses are likely 
to occur after treatment is stopped due to the latent nature 
oí the virus. G anddovữ and its oral prodrug valganddovir 
are used in the treatment of severe inỉections in ưansplant 
redpients and patients with AIDS but ganddovdr may cause 
neutropenia. Foscamet is an altematìve to ganddovừ with 
sũnilar etìàcacy and does not produce mydosuppression, 
although nephrotoxỉdty and elecơolyte disturbances are 
common. Cldofovữ may also be used íor the ưeatment of 
CMV retinitis, and has the advantage of intermlttent use. 
However, long-term treatm ent may be limited by renal 
toxidty.

H3V-infected p a tien ts . u s  guidelines1 ỉor the in ỉtỉa l 
tre a tm e n t of CMV retinitis in mv-inỉected adults and 
adolescents recommend, for ứmnediate sight-threatenỉng 
lesions, ỉntravitreal inịections oỉ ganddovừ  aỉong with oral 
valganddovữ. For patients with penpheral retínal lesions, 
oral valganddovii alone is recommended. Altematives are 
inưavenous ganddovứ, inữavenous ganddovir followed 
by oral valganddovữ, intravenous íoscam et or intra- 
venous ddolovir. For HlV-iníected children, intravenous 
ganddovữ  is recommended; inơavenous íoscamet is an 
altematíve and valganddovir with or vvithout an in tra- 
ocular ganddovir implant may be consideted ỉor children 
old enough to be given an adult dose oí oral valganddovứ .2

A iter induction therapy, m a in te n a n c e  th e ra p y  
(secondary prophylaxis) is recommended in  AIDS patients 
with CMV retinitis until immune reconstítution as a result 
of antìretrovứal therapy has been achìeved or for Uíe u  it is 
not. The dm g of choice is oral valganddovir, altematives 
indude intravenous ganddovir with or tvithout íoscamet

intravenous íoscamet, or intravenous ddolovir.1 Main- 
tenance therapy may be stopped in patíents vvith inactive 
CMV disease who have an  increase in  CD4+ T lymphocyte 
count to m ore than  100 cells/microlitre sustained íor 3 to 6 
months or more, although continued ophthalmic monitor- 
ing should be períormed. Maintenance therapy should 
begin again ư the CD4+ T lymphocyte count íalls belo w 100 
cdls/inĩcroliơe.1

Early re lapse  of CMV retinitis in patients with pen istent 
immunodeSdency is common and is generally due tc poor 
penetration oi drugs into the eye when glven System cally, 
rather than drug resistance. Hence, re-induction and 
maintenance tteatm ent with the same systemic drug used 
initially is recommended in patients who relapse after 
systemic tteatment. An altemative drug should on y be 
consịdered u  drug resistance is suspected or to ddty 
predudes use of the initial dmg. Combined ganddovi ■ and 
toscamet may be considered for patìents who art not 
suitable for other altematives, but is assodated with gi :ater 
toxidty. Relapse later in therapy is usually due to drug 
resistance and patients with high-level ganddovTT-resì itant 
isolates should be switched to an altemative therapy.1

In HTV-iníeaed adults and adolescents, CMV coíii is or 
oesophagitis should be treated initially with intrave 10US 
ganddovir or íoscarnet, or with oral valgandclc vir. 1 
Chronic maintenance therapy is not routinely re om- 
mended but should be considered if relapse occurs,- For 
neurologicaì disease, starting therapy promptly is critic; 1 for 
an optímal dinical response. Combination treatment vidi 
intravenous ganddovir and loscamet is cuưently íavoi red. 
The optimal duration oỉ therapy has not been establisỉ ed.1 
Treatment of CMV pneumortitís is usually reservec for 
patients vvith cytological or histological evidence oi t ,MV 
disease who do not respond to treatment for c ther 
pathogens; ơeatm ent is usually with intravenous ganđ- 
dovữ or foscamet. The role of maintenancein these pati ĩnts 
is yet to be established. 1

In HTV-infected adults and adolescents, primary prophy- 
taxis with oral valganddovữ is not usually recommer ded 
because of the cost the potential to induce CMV resista tce, 
and the lack of proven survival advantage.1

T ransp lan t r e d p ie n ts . Primary p rophy lax is  oỉ CMV 
disease in high-rísk patients, particularly ơansp ant 
redpients, has been reported using intravenous ga ìci- 
dovữ ,1'5 valganddovir,4-7 íoscamet,* valaddovir,*'11 ỉnd 
CMV immunoglobulins. 14-15 Oral ganddovữ  has also been 
used for primary prophylaxis and for pre-emptive theiapy 
(treatment when active CMV infection is documented but 
disease has not yet been evident) in some transpiant 
patients.16'1* A systematic review19 ỉound that giving c  V1V 
immunoglobulins did not reduce the risk of CMV diseasr or 
all-cause mortality in solid organ transplant redpients . nd 
adding them to addovữ  or ganddovữ  was not m Dre 
ehective than an antiviral given as monotherapy.

The British Transplantatíon Sodety (BTS)20 and ot ìer 
expert groups, induding an intemational consensus grt up 
of the Transplantatlon Sodety,21 have published recon- 
mendations for the prevention and management of C1IV 
disease aỉter solid organ transpUmtatìon. These recomme nd 
that the hỉghest risk patíents, such as CMV-seronegat ve 
redpients of a solid organ transplant hom  a seroposit ve 
donor, should be olíered prim ary prophylaxis. T te 
fol!owing optíons are available in the UK and < re 
recommendêd by the BTS:20
• oral valganddơvir íor 100 days (in heart, kidni y,

kidney/pancreas, or liver ưansplant redpients)
• valaddovir for 90 days (heart, kidney, kidney/pancre IS,

liver, or lung)
• intravenous gandclovir ỉor at least 28 days (hea X

kidney, kidney/pancreas, liver, or lung)
• high-dose oral ad d o v ữ  for 12  weeks (kiđney)
• intermittent CMV hyperimmune globulin for 12 vveets

(kidney)
Frequent monitoring and possible pre-emptive treatmei t, 
usually w ith intravenous ganddov ir, may also le  
required.20

The above regimens are also used to prevent GMV 
disease when the donor and redpient are both CMV- 
seropositive and the  patient is being ưeated wỉih 
antithymocyte globuỉin, antilymphocyte immunoglobuli I, 
or muromonab-CD3. If these drũgs are not used, the B7 s 
considers that no  prophylaxis is needed lor CM\ - 
seropositíve redpients of kidney, kidney and pancrea 
liver, or heart transplants hom  seropositive donors; lur J 
transpỉant redpients should be given chemoprophylaxis í s 
for seronegative patíents above.20

The BTS also recommended oral ganddovir for 90 day s 
as an option for prophylaxis aíter h ea rt kidney, kidney I 
pancreas, liver, or lung transplant, but acknovvledged 11 
theữ recommendations th a t during theh  preparatíon, t h : 
UK manuíacturer ceased production of oral ganddovir: i t 
was, hovvever, retained as an option in the recommenda • 
tions in case of availability in the íuture .20

Recommendatíons have also been produced ior i h : 
management of CMV iníection in redpients of allogend:
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stern ceũ transplantation by the Iníectious Dỉseases Working 
Party of the European Group for Blood and Marrovv 
Transplantation.12 For treatm ent of CMV pneumonia. 
normal inununoglobulin is given with ganddovir, but 
normal immunoglobulin is not required in other íorms of 
CMV disease.22 Forprevention of CMV disease, pre-emptíve 
therapy with either intravenous ganddovứ or ỉoscamet 
rather than  prúnary prophylaxis, is the recommended 
approach. Intravenous ganddovir is, hotvever, eữectìve for 
primary prophylaxis but should be reserved íor patients at 
high risk of developing disease. A ddovú or valaádovứ may 
also be used for primary prophylaxỉs but their use must be 
combined with monitoring and pre-emptive therapy with 
either inưavenous ganddovir or ỉoscameL ữ, however, 
ganddovữ has been given for prímary prophylaxis then 
{oscamet should be used íor first-line pre-emptive therapy. 
The use of valganddovir for primary prophylaxis is under 
investigarion, but if it is gi ven then ioscamet should be used 
subsequently for Bist-line pre-empdve therapy. Cidotovứ 
may be used as second-line pre-emptive therapy.22 

CMV vacdnes are currently in development.
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Epstein-Barr virus iníedions. Epstein-Barr virus (EBV) is 
a DNA virus of the herpesvirus group occurring worIđ- 
wide. EBV ũ  the causative agent in iníectious mononu- 
cleosis and many people acquire a  non-symptomatic infec- 
tion, ừequently in childhood. Aíter primary exposure the

individual becomes a liỉelong carrìer of the virus. Chronic 
EBV iiưection, particularly in immunocompromised indi- 
viduals, is assodated vvith several malignant diseases 
including Burkitt's lymphoma. nasopharyngeal cardnoma, 
lymphoprolUerative diseaises, Hodgkin's disease, T-cell 
lymphomas, and some gastric cancers. EBV is also asso- 
tíated with chronic intentitial pneumonitis in  inỉants with 
AIDS and w ith oral hairy leucoplakỉa and CNS lymphomas 
in older AEDS patients.

Inỉectious mononudeosis (glandular fever) is an acute, 
selMimiting, ỉymphoproỉiỉerative iníecúon that ũ  seen 
w hen piimary ìnỉection occurs in adolescents or young 
aduỉts.1-2 Transmission is by intimate orai contact and the 
incubatìon period ranges to m  30 to 30 days. Illness is 
charaaerised by fever, sore throat, and lymphadenopathy. 
Other signs and symptoms indude malaìse, myalgias, 
jaundice, rash, and hepatosplenomegaly. Symptoms may 
last lor about 2 to 3 weeks and most patỉents recover 
uneventíully with only supportive treatment, although 
ỉatigue may continue for some months. Complications, 
induding encephalitis, anaemias, or cytopenias. may occur 
in a few patients but are rarely íatal. Very rarẹly the illness 
may become chronic. Chronic active EBV is dehned as 
severe illness lasting longer than 6 months, evidence ot 
major organ involvement, and elevated titres of antíbody to 
EBV. Prognosis in these patients is poor and m any die due to 
Progressive pancytopenia and hypogammaglữbuỉỉnaemia,. 
or lymphomatous disease.

There is no spedSc tre a tm e n t for EBV infections‘ 
although various experimental approaches have been 
investigated.3 Treatment is generally symptom aúc hydra- 
tion, paracetamol or NSAIDs, and throat lozenges or sprays. 
A meta-analysis'1 of ữve randomised controlled studies 
involving 339 pạtients with mild. moderate, or severe EBV 
iníection. ỉound that padents who took ad d o v ứ  had less 
oropharyngeal shedding. but dinical beneỉit was margũial 
and not sustained on stopping ưeatment. In a small number 
of patients with chronic active EBV, ganddovử 5’4 and 
interíerons7-* appeared to have a beneũdaỉ eííect on 
symptoms or EBV replication. Corticosteroids are generally 
not indicated in uncomplỉcated EBV iníectìon’ but may be 
useíul in patients vvith ainvays obstruction.1-10 They may 
also be considered in systemỉc complications su ch as auto- 
immune haemolytic anaemia, aplastic anaemia, and 
thrombocytopenia and some also consider that they may 
be used for CNS involvement, myocarditis or pericardiús. 
Hovvever, concem has been expressed that they may impaữ 
Immunity, resulting in a larger reservoir of latent virus and 
thereby potentiaUy increasing the risk of developỉng EBV- 
related tumours in later years.

Concurrent throat iníection with streptococd shouỉd not 
be treated vvith amoxidilin or ampidllin since they may 
cause a maculopapular rash in patients w ith iníectious 
mononudeosis.
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Heqpes sỉmplex iníectíons. Herpes simplex virus (HSV, 
herpesvirus hominis) is a DNA virus belonging to the her- 
pesvừidae lamìly and occurs worldwide.‘ HSV can be 
divlded into serotypes HSV-1 and HSV-2. Both viruses 
establish chronic iníection of sensory nerve ganglia to m  
vvhere thcy may be reactivated by triggers such as sưess, 
bacterial iníecúon, íever, irradiation (induding sunlight), 
menstruation. and immunosuppression. The primary 
iníection may thereíore be ỉollovved by recurrpnt episodes 
in  the same area.

P rữ n ary  HSV iníectìon is acquired through dữect 
contact w ith lesions or mucosal secretions of persons with 
active HSV lesions or persons sheddỉng virus asymptoma- 
tically. Primary HSV-1 inỉectỉons usually occur in  the 
perioral area. and HSV-2 in the genitai area, but iníection 
may be acqtũred at other. sites, induding the Sngers 
(whidow), and rectum  (herpes proctitis) after anal 
intercourse. The incubation petiod for both vừuses ranges 
from 2 to  12 days and most primary HSV ũilections are 
asymptomatic

• HSV-l commonly causes symptomatic oropharyngeal 
herpes presenting as acute gingivostomatitis or pharyng- 
itis and characterised by lesions oỉ the buccal and gingival 
mucosa, fever, and cervical adenopathy.
HSV-I inỉections are common among hnmunocompro- 
mised patíents, espedally organ transplant redpients and 
those undergoing chemotherapy. In these patients 
iníection may be more severe with extensive mucocu- 
taneous and disseminated disease.

• Genital herpes is chararterised by a painful ulcerative rash, 
and may be accompanied by dysuria, vaginal or urethral 
discharge, and tender inguinal lymphadenopathy. 
Genitaỉ herpes is most commonỉy caused by HSV-2 but 
may also be caused by HSV-1. Genital herpes tends to be 
more extensive when caused by HSV-2 and may inđude 
complicaúons su ch as aseptic meningitis, disseminated 
disease, exưagenital lesions, and bacterìal superiníec- 
tion.
Herpes lesions are common among HTV-positive patients 
and may be severe, painíul, and atypical; HSV 
recurrences and asymptomatic shedding are álso 
increased.

• Oailar herpes is generally caused by HSV-1. It usually 
aSects onlý one eye and most often occurs on the comeã 
resuỉting in epithelial or stromal keratitis. Epithelial 
keratitis usually heals vvithout scarring vvhereas sưomal 
keratítis inỉection invoives the deeper layers and may 
lead to scarring, loss oi Vision, and occasionally blỉndness. 
Less commonly, HSV may also cause uveitis, chorior- 
etinitís, or acute necroúsing retinitis.

• HSV has been identìhed as one oỉ the cómmonest causes 
of BelTs palsy and acute, sporadic virai mcíphalitís. Both 
HSV-1 and HSV-2 may cause encephalitỉs and ư  Ieft 
unưeated it is oíten fatal or may result in neurologic 
sequelae, espedally in those over 35 years of age.

• Neonatal herpts may result bom  transmissỉon oỉ HSV-2 
(or HSV-1) bom  mother to child during the perinatal 
period. Risk oí neonataỉ herpes ỉs highest when the 
mother develops prũnary genital heipes near the túne oí 
deỉivery vvhereas risk ls much reduced with recturent 
episodes. Neonatal herpes is a severe disseminated 
iníection and oben results in  CNS disease. Unưeated it is 
oben latal and survivon ohen have persiỉtent ocular 
disease.

Recurrent heipes results bom  reac tiva tion  o{ latent 
inỉection and is usually milder and the duration is shorter 
than the prìmary iníecóon. Reactivatìon is bequently 
assodated with prodromal signs and symptoms, ranging 
bom  a mild tingling sensation to shooting pains. Systemic 
symptoms and lymphadenopathy are rare. Herpa labialis, 
also knovvn as fever blisters or cold sores, are the most 
common iníection resulting bom  reactivation o! HSV-1. 
Recurrence of genital herpes is more likely with HSV-2 than 
HSV-1 iníections.

M anagem ent. The most widely used antivừal for herpes 
simplex iníections is addovb. Altematives with improved 
bioavailability include ỉamtíclovir and  valaddov ir. 
Antivữal treatment of primary herpes simptex in/ections, 
vvhile relieving symptoms and redudng the duration of vứal 
shedding, does not prevent recurrences. Andviral therapy is 
generally more eBective for primary inỉections than for 
recurrences, and should be given as early as possible durìng 
the course of an active iníection, preíerably vvithin 3 days of 
the onset of symptoms. Resistance to addovữ  is emerging, 
mainly in ũnmunocompromised patients.2 Heipes simplex 
vacdnes have also been tried but w ith generally 
disappointing results.
• O ro íada l herpes sim plex in íec tion . Primary muco- 

cutaneous HSV iníection can be treated with topical, 
oral, or intravenous adclovir. Oral ỉam ddovir and 
valaddovir have similar eỉhcacy to oral aciclovir and are 
recommended altematives. 1 Mucocutaneous HSV in HIV 
co-infe«ed patients may be treated with inơavenous or 
oral adclovir, oral íamddovir, or oral valaddovir.3 
Recurrent episodes of heipes labialis are usually self- 
limiting and rareỉy require antiviral therapy. ỉn 
immunocompetent patients careỉul hygiene, sympto- 
matìc treatm ent with analgesics, and the use of 
antiseptics to reduce secondary iníection will usually 
sufficẽ. The use of sunscreens may also reduce the 
bequency of recurrences. Ư antivừals are used they 
should be started early in the prodromal phase. Topical 
antivirals, induding addovữ, penddovir, and ưoman- 
tadine, have been used and are most ebective vvhen 
started duiing the prodromaỉ phase.4 Docosanol may be a 
íurther altemative for topical use.5 Oral antdvứals 
(addovứ, íam ddovữ, and valaddovữ) may shorten the 
duration o! symptomaúc lesions by about 1 day.4 High- 
dose oral valaddovữ has also been reported to be 
ebective for suppression of recurrences and may provide 
the convenỉence of sừigle-day treatment.4 In immuno- 
compromised patients vvith primary symptomatic 
inỉection or recurrent episodes of iníectỉon, intravenous 
or oral addovir, oral íam ddovb, or valaddovir may be 
used. An oral antivứal (addovir, lamdclovữ, or

http://www.aidsinfo.mh
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valaddovứ) is recommended for parients with herpes 
labialis and concurrent HTV inlectíon.3

• G en ita l h e rp es  is usuaily treated with oral addovir, 
íam ddovir, or valaddovir.3*7'9 Intravenous addovir is 
given for severe disease or neurological complicatíons. A 
stúdy10 ỉound tha t both oral acidovir and oral 
valaddovir were effectìve in  suppressing the ừequency 
of recurrences and amount of HSV shedding. However, 
ưeatm ent of the prlmary HSV inỉectíon appears to have 
no effect on subsequent recuirences. Symptomatic 
recurrences in patíents with a recognisable prodrome 
may be aboned or the severity reduced by episodic 
treatm ent w ith a 5-day course of oral addovir, 
íam ddovir, or valaddovir begun by the patient.7'9 
Altemative regimens (for HlV-negative patients) indude 
high oral doses ol addovir for 2 days,7’*'11 íam ádovừ for 
1 day, or valaddovir for 3 days.7'*
In HTV-negatìve patients without a prodrome, or those 
with ừequent recurrences, continuous suppressive 
therapy with addovứ , íam ddovứ, or valaddovir should 
be considered.7'9 Once-daily suppressive therapy with 
valaddovữ was íound to significandy reduce the risk oi 
transmission of genital herpes among heterosexual, HSV- 
2 -discordant couples.12
Symptomatic HSV recurrences in HlV-positive patients 
respond more sIowly to anti-HSV ơeatment and longer 
ữeatm ent courses and higher doses of antivirals are 
needed .*’13 Suppressive or episodic therapy should be 
considered for all HTV-iníected persons.3-7-13

• O cular h e rp es  s im plex  in íec tìons usually require 
treatment with antívirals and/or interíerons. Topical 
antivữaỉs indude addovir, brivudine ganddovir, and 
triíluridine; these have súnilar edicacy and are more 
eííectìve than idoxuridine or vidarabine. 14 Systemic 
antívứals indude addovứ, íam ddovứ, and valaddovir. 
o the r systemic antivữals that have been evaluated are 
ganddovir, íoscamet, and ddoíovir.14 HSV epithelial 
keratítis can be treated with a topical antivứal, a topical 
interíeron (alía or beta), or a combination of both. 
BeneẼt appears to be similar after 7 days of treatment 
with either an interieron or antivữal monotherapy, but 
combination therapy with interieron and an antiviral 
produces íaster healing than a topical antivứal alone.14 
TriHuridine eye drops are the tteatment of choice for 
herpes simplex epithelial keratítís in HTV-iníected 
patients.15
Topical corticosteroid monotherapy is contta-indicated 
íor epithelial keratitis as disease severity can be 
increased; however, the treatment for sưomal keratitis 
does consists oỉ both topical triíluridine and topical 
corticosteroids. The Heipes Eye Disease Study16 reported 
that the addition of topical prednisolone to trUluridlne 
reduced the risk of persistent or Progressive sưomal 
kerato-uveitis by 68%, vvhile the hm her addition of oral 
addovữ  provided no additional beneỉit.17 Sơomal 
keratitis or iritís was not prevented by the addition oi 
oral addovứ  in patientỉ wlth epithelial keratitis and 
currently receỉving topical trifluridine.u  Oral addovir, 
hovvever, was effective in redudng the rate of recurrent 
HSV ocular disease, partícularìy in patients vvith prior 
stromal keratitis, 19 and may be of beneũt to patients in 
uveitis when added to topical corticosteroid and antivữal 
therapy.20

• S evere o r d lssem in a ted  herp es  sim plex in íections, 
particulaiiy in immunocompromised patients, require 
intravenous therapy. A ddovir is given for CNS inỉections 
and disseminated HSV iníections. 1-3'15 Intravenous 
ỉoscamet is recommended íor iníectìons resistant to

■ addov ir; intravenous ddoíovir is an altem ative .3 
Prolonged applications of topical tríỉluridỉne, ddoíovir, 
or imiquimod also have been used successỉully ỉor lesions 
on extemal surỉaces.3 Neonates vvith evídence of heipes 
inỉection should be given high-dose inơavenous 
addovir .7-9-15 Immunocompromised patients with fre- 
quent or disabling recurrences may benedt hom  
prophylactic oral addovir, valaddovữ, or íam ddovir.3-13 

P reven tion . Intravenous addovir is recommended íor all 
HSV-seropositive patients undergoing allogeneic haemato- 
poietìc stem cell transplants to prevent reactívatíon of latent 
HSV. A ddovir may also be considered for HSV-seiopositíve 
patìents undergoing autologous haematopoietic stem cell 
transpỉantation who are at lisk ol developìng severe 
mucositis hom the conditioning chemotherapy.21 Oral 
addovữ , íam ddovứ, or valaddovir may be given to 
patients who can tolerate oral therapy, A systematic 
revievv22 of interventions for the prevention and treatment 
of HSV in patients being treated for cancer ỉound addovứ  to 
he edective; valaddovir was íound to be no more eHectìve 
than  addovn  and high doses of valaddovir were no better 
than low doses. There is a risk of neonatal herpes in the 
inỉants of mothers with genital heipes inỉection. Although 
din ical studies have shovvn that oral addovứ  or valaddovứ 
used near tenn reduce viral sbedding and recurrence at 
Iabour and birth and the use of caesarean section these 
studies were not suffidently povvered to determine if they

reduce the occurrence of neonatal herpes.23’24 Prophylactic 
úse oí antivữaỉs in late pregnancy is thereíore not routinely 
recommended.15
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Vbricelki-205te r infections. Varicella-zoster virus (VZV) 
belongs to  the herpesviriđae and causes 2 separate dis- 
eases: chickenpox (varicella) and herpes zoster (zoster, 
shingles). Inỉection may be acquữed through the respir- 
atory tr a a  vía airbome droplets or by dose contact vvith 
iníected individuals. Primary iníection with vzv usually 
occurs in childhood and results in chickenpox. In immu- 
nocompetent persons chickenpox is seU-limiting and 
results in  lUelong immunity. Hovvever, the virus is not 
eliminated and remains donnant within sensory nerve 
gangỉia. In ỉater liỉe or in inununocompromised persons, 
reactívadon of the vữus from the sensory nerve may 
occur and give rỉse to nerve pain and a dermatomal rash 
(herpes zoster). Immunocompromised patients may devel- 
op a second episode oi chickenpox.

The incubation period for ckickenpox is about 14 to 15 
days. In children it usually presents with a generalised rash, 
ỉever, and malaise. The rasb rapidỉy progresses hom  
macules to papules and then to vesicular lesions beỉore 
crusting, with successive CTops appearing over several days. 
Chickenpox acquữed in childhood is commonly a mild 
disease lasting 3 to 5 days, with secondaxy bacterial skin 
iníections the commonest complication. Chickenpox in 
adults may be more severe, and have a higher inddence of 
complications. Immunocompromised individuaỉs may 
develop severe chickenpox vvith multiple organ involve-

ment, high íevér, more extenslve vesicular skin erupdon, 
severe pneumonia, and encephalitis.

Primary varicella ■ iníecdon in  the first 20 weeks oí 
pregnancy has been assodated rarely vvith congenital 
varicella syndrome, characterised by skin scarring, local 
muscular atrophy, chorioretinids, encephalitis, cortical 
atrophy, and microcephaly. Matemal inỉection until at ỉeast 
5 days beíore delivery may resnlt in a mild neonatal 
iníection, vvhile matemal iníection to m  7 days beíore to 7 
days aíter delivery may result in a severe iníection of the 
neonate with a reported ỉatality of about 30%.

Herpes ĩoster is characterised by painíul vesicnlar 
eruptions in a dermatomal distribution. It may be preceded 
by a prodromaỉ phase vvith fever and malaise or pain over 
the affected dermatome. Lesions continue to íorm over a 
period of 3 to 5 days, and disappear, often with a degree of 
scarring. aíter 10 to 15 days. Chronic pain tha t may persist 
after the rash has healed is termed postherpetic neuralgia 
(p. 10.3) and occurs in about 10% of patients. Involvement 
of the tTigeminal nervế can lead to sight-threatening 
ophthalmic herpes zoster. Herpes zoster may be more sev ere 
and extensive in immunocompromised patients but is ra/ ely 
fatal.

T rea tm en t. Recommendations for the treatment of 
chickenpox in children, 1 adults,2 and during pregnancy2-3 
have been developed. Treatment in othervvise heal hy 
patients is usualỉy symptomatic using antipyretics, ar al- 
gesics, and antipruritics and is aimed at reduc ng 
complicarions. Andbacterials may be required for second iry 
skin iníectíons. Andvĩrals are not recommended íor he 
treatm ent of uncomplicated chickenpox in othervv ise 
healthy children.1 However, oral addovir may shorten he 
duradon of íever and the number of lesions w hen giv en 
vvithin 24 hours of onset of symptoms.4 Antívirals do not 
reduce the inddence of chickenpox-assodated compli :a- 
tìons in othervvise healthy children but may be useíul in 
adults or immunocompromised padents. Intravencus 
therapy may be used in severe chickenpox.

The place of antìvữals in the treatment of herpes ỉoster is 
vvell established; recommendadons and guidelines on 
management have been produced.5'* Andvữal treatment 
can reduce the severity and duratíon of acute pain, 
minimise complicatíons and propagatíon of the rash, and 
reduce viral shedding.5 Systemic antìviials are recom- 
mended for all immunocompetent patíents who are over 50 
years oí age, have moderate to severe pain or rash, or ha /e 
nontruncal involvement. Treatment should be startíd 
vvithin 72 hours of the onset of the rash and is usua ly 
contìnued for 7 to 10 days. Antìviral therapy may also >e 
considered in those presentìng 72 hours after the onset of 
the rash w hen thére are skin, motor, neurological, or ocu’; ir 
complicatíons, when new vesides are still íorming, m  the 
elderly, or in  those vvith severe pain.7 Topical antìvirals a ‘e 
not recommended.

A ddov ir may be given orally or inưavenousl f, 
depending upon the severity of the iníectìon. Or ỉl 
ỉam ddovir, valaddovứ, or brivudine are altematíve: .7 
Bioavailabilitíes of these drugs are better than addovir 
and they also appear to be superior in terms of healứ g 
lesions and equally or more eHectìve in relieving pain.7'9' 2

There has been conưoversy over the use of oral addov r 
to prevent p o s th erp e tìc  neuralg ia  and ocular complic - 
dons. A meta-analysis suggested that treatment of herp< s 
zoster with oral addovir vvithin 72 hours of the onset I i 
rash could reduce the inddmct of residual pain at 6 monứ s 
by 46% in im munocompetent adults. 13 Subsequeí t 
analyses íound litde14 or no15 evidence tha t addov r 
decreased the inddence of postherpetìc neuralgia and n o n : 
for a reduction in inddence with either fam ddovir14'15 c r 
valaddovir. 14 It is, however, generally agreed that and vữa s 
do reduce the duTation of postherpetìc neuralgia14 and som ỉ 
experts recommend antìvirals even in patìents at low ris : 
for developing postheipetìc neuralgia and other complica • 
tìons.7 The additíon of cortìcosteroids to antíviral therap ' 
does not reduce the inddence or duratìon of postherped : 
neuralgia, but may ũnprove the rate of resolutìon of t h : 
neuritis or improve pain conưol. 16-17

Severely im m unocom prom ised  patìents or others a : 
high risk of severe or disseminated herpes zoster shouli. 
receive intravenous addovừ. Oral addovir, ỉam ddovir, 0 
valaddovir may be considered in less severely únmuno 
compromised patìents.7 Sorivudine and brivudine are als< 
eHectìve against zoster inlectìotis.1* Brivudine is as eííectìve 
u  not more, than adđovir in immunocompromisec 
patìents19 bu t is not recommended in such patients becaust 
of a potentìally íatal interaction vvith Đuorouradl (anc 
related drugs).7 Sorivudine has been vvìthdravvn from tht 
market after deathỉ in patíents also taking ũuorouradl 
Foscamet may be of value in addovir-resistant varicella- 
zoster iníectìons20'22 although tteatment failures have been 
reported.23

O phth a lm ic  herpes zoster is ưeated with an oraỉ 
ỄLntìviral, given vvithin 72 hours oí the onset of the rash; 
additíonal treatment with topical addovir to the eye may 
also be considered. Oral adclovữ, íamdclovir, and
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valaddovứ are all eữecúve in redudng the pain assodated 
vvith ophthalmic zoster.24-25

P reven tion . Varicella-zoster immunoglobulms are used 
for the prevention of chickenpox in patients at high risk of 
deveỉoping complications, such as the immunocompro- 
mised, neonates vvhose mothers developed chickenpox 7 
days beỉore to 7 days aíter delivery, and in susceptíble 
pregnant vvomén after signUicant exposure. There have 
been reports of severe chickenpox occurring in patients 
undergoỉng corticosteroid therapy. ỉn  the ƯK, use ol 
varicella-zoster immunoglobulins is reconunended in 
persons exposed to the virus w ho have received high 
đoses oi corticosteroids vvithin the previous 3 months“  (see 
also Varicella, under Precautìons for Corticosteroids. 
p. 1619.2).

Varicella-zoster vaccines are available in some countrìes 
and in  the UK vacdnation is recommended for active 
immunisaúon agaỉnst chickenpox in  persons considered to 
be at high risk of either inỉecdon or complications, induding 
healthy contacts oí immunocompromised patients. In the 
USA, a  2-dose vacdnation regimen is recommended as part 
of the primary immunisation schedule of inỉants and 
children. Routine vacdnatíon ỉs also recommended for 
persons over the age of 13 years vvithout evidence of 
immunity27 and a  high-potency vacdne against hẹrpes 
zoster is rẽcommended for'persons 60 years of age and 
older.2* For íurther discussion of varicella-zoster vacdnes, 
see p. 2423.3.

Transmissĩon oi chickenpox to household contacts is not 
prevented bỳ givútg addov ir to the prũnary case but there is 
eviđence to suggest tha t transmission can be suppressed by 
giving acidovir to susceptible contacts during the 
incubation period.2,-3° Although the need for such 
prophylaxis has beeii questioned, especially in othervvise 
healthy children,31 prophylaxis or early treatment with 
antivirals may be uselul for household contacts in whom 
the iníectlon might prove to be more severe;1-32-33
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HIV iníectiop and AỊDS
The causative agent of AEDS (acquired immunodeũãency 
syndrome) is the human immunodefidency vims (HIV; 
previously knovvn as HTLV-in or LAV), a rettovirus 
ơansmitted by sexual contact, blood and blood Products, the 
use of contaminated needles, or verticaUy from mother to 
íetus. Tvvo subtypes of HTV have been identiSed. The most 
common is HTV-I, which occurs woridwide. HIV-2 is íound 
mainly in  West Aírica and is associated with a slower 
progression to AIDS than HTV-1.

HTV uses the CD4 receptor and the CCR5 or CXCR4 co- 
receptors to enter T lymphocytes and monocytes/ 
macrophages, where viral RNA is reverse transcribed into 
DNA and inserted into the host genọme. Vừal replicatìon 
results in  inunune activation and Progressive depletion oỉ 
034+ T lymphocytes. Primary HIV iníection is characterised 
by the development of non-neutralising HIV antibodies 
(seroconversion), and in some patients may manưest as a 
ưansient rash, sore throat, and ỉymphadẽnopathy (ser- 
oconvenion illness). Primary HIV inỉection is usually 
followed by a largely asymptomatic chronic ínlection, 
during which persistent generallsed lymphadenopathy may 
be noted. Chronic HIV iníection Is charanerised by gradual 
depletíon of CD4+ T lymphocytes resulting in Progressive 
immunodeBdency. This m ay become dinically apparent 
when symptoms such as íatigue, vveight loss, recurrent 
íever, diarrhoea, or thrush occur. Altematively, patients 
may develop severe opportunistic iníections such as 
pneumocystis pneumonía, toxoplasma encephalitis, oeso- 
phageal candidiasis, cryptococcal meningitis, CMV retinitis, 
Mycobacterium avium complex, recuưent baaerial pneu- 
monia, pulmonary or extrapulmonary tuberculosis, or 
neoplasms such as Kaposi's sarcoma, cervical cardnoma, 
and lymphomas; these are collectìvely refeưed to as AIDS- 
deSning illnesses. AIDS-deBning illnesses generally do not 
occur until severe immunodeũdency is present (CD4+ T 
lymphocyte count of Iess than 200 cells/microlitre or less 
than 14% of the total lymphocyte count). Most AIDS- 
deBriing events can thereíore be prevented if eBective HIV 
treatment is started beíore the CD4+ count has ỉaỉlen to this 
level. Since the availability of highly active antìreưoviral 
therapy (HAART), the inddence of AIDS-deĐning ỉllnesses 
has markedly dedined. Hovvever, antiretroviral therapy 
may result in toxidty or paradoxical vvorsening o! 
underlyũig opportunistic iníections.

During the course of chronic HTV iníection, measure- 
ment of the CD4+ count and HTV RNA (viral load) will aid 
prognosis. The absolute CD4+ count or CD4% reíleas the 
susceptibility to opponunistic iníections vvhile a high HIV 
viral load is associated with a more rapid dedine in CD4+ 
count and more rapid clinical disease progression. The HIV 
viral load is also uscd to monitor success of antireưoviral 
therapy, vvhere the goal is compiete suppression of vira! 
replication (resulting in undetectable HIV vữal loads). CD4+ 
counts and viral loads are both taken into consideration Ú1 
the dedsion to start antiretroviral therapy.

ĨMATMENT.
The fotlowing discussion relates to the use oỉ 

antữetrovirals in HTV inỉection and AEDS. The treatment 
of secondary and opportunistic inỉectỉons and other 
complícatìons is covered underthe relevant sections, belovv.

Treatment strategies for HIV iníection are changing 
rapidly and írequently updated guidelines for the ưeatment 
of HIV infection are published for the USA,) '3 for the U K / by 
the European AIDS Clinical Sodety (ÉACS),’ and by 
WH0.6-7

Data from dinical studies in support of ơeatm ent o{ acute 
HIV iníection are ỉimited. Treatment of the prímary Htv 
iníection may be beneBdal in relieving symptoms due to 
HIV durỉng the seroconversion illness; it may restrict 
damage to the immune System, reduce the vừal load set 
point once treatm ent is stopped and reduce the rate o! vừal 
m utaúon and risk of HIV transmission to sexual partners.* 
The UK guidelines do no t routinely recommend early 
ưeatment of acute HIV infection, but suggest that ơeatm ent

may be considered in patients with neurological involve- 
ment, any AIDS-defining illness, or a CD4+ count less than 
200 cells/microlitre for 3 months or more.4 u s  guidelines2 
State that ưeatment of acute iníection is optíonal.

In chronic infection, the goal o£ antìretroviral therapy is to 
prevent or reverse immunodeSdency, prevent opportunis- 
tic iníections, and proỉong survival. The dedsion of when to 
start antiretroviral therapy should be individualised to take 
into account patient-spedũc reỉative risks and beneSts of 
treatment. Guidelines1-2'4'4 recommend that antirettoviral 
treatment should be given to patients whose CD4+ counts 
ha ve talỉen beiovv 200 to 350 cells/microlitre or who ha ve 
symptomatỉc disease, irrespective of theữ viral load or GD4+ 
count. Treatment is generally not indicated for asympto- 
matìc patients vvith a CD4+ count greater than 350 cells/ 
microlitre but may be considered ỉor patients with a high 
vữal load (more than 100 000 copies/mícrolitre), rapid CD4 
+ count decline (more than 100 to 120 microlitres per year), 
co-infection with hepatitis B or c  virus, HTV-assodated 
nephropathy, or risk ỉactors for non-AIDS diseases, 
particularly cardiovascular diseases.2,4 Hovvever, some 
experts in the USA1 recommend antiretroviral tteatment 
ỉhould be given to asymptomatic patients with CD4+ counts 
of 500ceUs/microlitte or less and that it should also be 
considered in those with CD4+ counts above 500ceỉls/ 
microliưe.

C om bination th e rap y  with antiretrovữal drugs aims tọ 
improve potency, minimise toxidty, and delay drug 
resistance. The drugs used in combinatìon therapy are:
• nudeoside reverse transcriptase inhibitors (abacavir, 

didanosine, emtridtabine, lamỉvudine, stavudỉne, zald- 
tabine, and zidovudine) or the nudeotide reverse 
transcriptase inhibitor tenoíovữ

• Hiv-protease inhibitors (amprenavir, atazanavứ, dar- 
unavir, íosamprenavir, indinavứ, lopinavir, nelũnavir, 
ritonavir, saquinavữ, and tipranavữ)

• non-nudeoside revene transcriptase inhibitors (delavừ- 
dine, efavữenz, nevirapine, and etravữine)

• the entry inhibitors, induding the HIV-fusion ũứiibitor 
etứuvirtide, the CCRS-antagonist maravứoc, and the 
Hiv-integrase inhibitors .đoỉutegravir, raltegtavừ, and 
elvitegravir

Although ritonavữ inhibits Hiv-protease vvhen given in 
high doses, it is almost exdusively used in lovv doses for its 
CYP450 inhibitory properties, to boost the plasma 
concentrations of co-adminístered HlV-protease inhibitors. 
Combinaúon of three antiretrovữals, typically two nudeo- 
side/nudeotide reverse ưanscriptase ịnhibitors (NsRTI/ 
NtRTI) plus either a (ritonavir-boosted) HTV-protease 
inhibitor (PI) or a non-nudeoside revetse transcriptase 
inhibitor (NNRTI), is reíerred to as highly active 
antiretroviral therapy (HAART). Such regìmens have 
produced sustained reductions in viral load often to levels 
belovv the Iimit o{ detection, and have been assodated with 
improvements in CD4+ count, immune íunction, and 
clinical well-being. This is reQected by the decline in 
morbiđity and mortaỉỉty among patìentỉ ivith HTV inỉection 
since the availability of HAART. Triple therapy regũnens, 
consiỉting oỉ at least 2  dasses oỉ antứeữovirals, are superior 
to monotherapy, dual therapy, or triple NRTI therapy. 
Quadruple therapy regimens may be of beneÊt in some 
patientỉ but are Iikely to inaeasẹ . toxidty. Complete 
suppression of viral replication mìnimises the emergence of 
drug-resứtant HTV.9' 11

When considering combination antìretrpvứal therapy 
several íactors need to be taken into consideration. Drug 
combinations should provide ađditive or synergistic 
antiviral activity vvithout increased toxidty or pharmaco- 
kinetic interactions that may affea the etticacy of co- 
administered drugs. Drugs vvith maximal potency should be 
combined so as to minimise the risk of drug resistance 
developing. The patient's abiiity to adhere tó a regimen, 
comorbid conditions, results of genotypic drug resistance 
testing, and the likelihood of pregnancy- should also be 
taken into consideration.

In the developed vvorld the availability of co- 
formulations of zidovudine with lamivudine, abacavir 
with lamivudine, and tenofovứ with emtridtabine, and 
concems over the toxidty of stavudine and zaldtabine have 
resulted in most ưeatment-naíve patíents startỉng vvith one 
of these combinations. There has been a shiít from 
ãdovudlne/lam ivudine to abacavừ/laxhivudine or to 
tenofovữ/emtridtabine because of concem over the adverse 
e£fects and long-term toxidty (lipoatrophy) assodated with 
ádovudine. Some experts in the USA2 consider abacavứ/ 
lamivudine to be a second-llne combination because 
abacavừ is assodated with an inaeased risk of myocardial 
iníárction in  patients with high cardiac risk laaors. 
Furthermore there is concem regarding the effectiveness 
of abacavữ/lamỉvudine in patíents with baseline viral loads 
more than lOOOOOcopies/microliơe.1-2-4 Similarl-y, among 
the NNRTIs, delavữdine is now rarely used and a shiít to m  
nevirapine to  efavirenz has occurred because of the 
potential of nevỉrapine to cause severe skin and liver 
toxidty. Efavirenz is the preferred NNRTI except for

http://www.dh.gov.uk/
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pregnant women (espeđally durìng the first trimester) or 
women with a high pregnancy potential. A co-formulated 
tablet containlng tcnolovừ, em tridtabine, and efavừenz is 
available and taken once daily. HTV-protease inhibitors are 
almost exdusively used with ritonavir boosting. Giving 
amprenavir, atazanavừ, darunavir, íosamprenavir, indina- 
vìr, lopinavir, saquinavữ, or típranavừ, with ritonavir, 
improves the pharmacokiRetic properties and dinical 
eỉGcacy of these HTV-protease inhibitors. Acceptable PIs 
for treatment-naive patients are ritonavir-boosted atazana- 
vir, darunavir, íosamprenavir, lopinavir, 1'2-4 or saquina- 
vir.2-4 Randomised, controlled studies inđicate that triple 
NRTI ưeatm ent with ádovudine, lamivudine, and abacavữ 
is less potent than combining tvvo NRTls with either an 
NNRTI or a PL with higher rates of vứological íailure and its 
use is not recommended.2-4 Triple or quadruple NRTI 
treatment regimens are not recommended, 1 but may be 
used in  exceptional drcumstances when a PI- or NNRTI- 
based HAART regimen cannot be given.4 In the USA 
raltegravir and two NRTIs, preíerably tenoíovir and 
emtriritabine, may also be given as an initial ơeatment 
regimen.1-2 Maraviroc vvith ãdovudine plus lamivudine was 
íound to be as effective as efavirenz when used exdusively 
in patients with CCR5-tropic HIV iníection: ín this patient 
group maraviroc may be considered for treatment- 
experienced patients or ư primary drug resistance is 
prẽsent.'

WHO guidelines6 recommend that treatment-naíve 
patients be started on a triple therapy regimen, consisting 
of two NRlTs and one NNRTI. Suggested regimens indude 
ddovudine, Iamivudine, and efavirenz or nevirapine, OT 
tenoíovữ, lamivuđine or emtridtabine, and efavdrenz or 
nevừapine.

T re a tm e n t ía ilu re . Although HAART regimens are 
generally most eĩíectìve in antừetroviral-naive patients, 
good responses can also be achieved in treatment- 
experienced patients.12 In patients who have an inadequate 
response to therapy, adherence needs to be carẽhilly 
assessed and reasons for potentia l non-adherence 
addressed. If a patient has drug toxidty, intolerance to 
therapy, or for any other reason is unable to adhere to 
therapy, a change of drugs should be considered. Change of 
treatment should also be considered i{ the patient has a 
suboptímal vữologic response to their current antiretroviral 
therapy and may be considered ŨI those with limited gains 
or decreases in their CD4+ count or dinical deterioration 
while on íully suppressive regimens. Resistance testing is 
needed to determine which antireơoviral drugs will 
possíbly be the most actíve.

Choice of second-line regimen is essentiaUy empirical, 
since there is limited evidence bom  conơolled studies.11 
Addition of a single antireưoviral drug to a ỉailing 
combination regimen is generally not recommended 
because hu ther resistance may result. 1-2-4 When a new 
regỉmen is started, 2 to 3 drugs should be induded to vvhich 
the patíent has not been exposed or to which the virus is not 
resistant.
• A ỉailing regimen of two NRTIs and an NNRTI may be 

replaced by a ritonavir-boosted PI with one or two 
diãerent íully actìve NRTIs.1-2-4-4

• In a íailing NNRTI regimen, the NNRH should be 
ĩeplaced with a drug with dưíerent mechanism of action, 
most commonly a ritonavir-boosted PI, but newer drugs 
such as the integrase inhibitor raltegravir, the CCR5 
antagonist maraviroc, or the NNRTI etravirine may be 
tried. Ettavúine must be given with a potent ritonavir- 
boosted Pl-containing regimen .1

• For patients who fail on a ritonavir-boosted PI based 
regimen, ưeatment optíons are to change to a NNRTI- 
based regimen (U not previously used), substìtute the 
HTV-PI for One with limited cross-resistance (such as 
ritonavữ-boosted atazanavir, darunavir. lopinavir, or 
tipranavir), and/or add a drug with a ditíerent 
mechanism ùf action, such as the HTV-fusion inhibỉtor 
enhivirtide, raltegravir, o r the CCR5 antagonist 
maraviroc.2-4

In m u ltid ru g -ex p erien ced  p a t íe n ts  the goal oỉ ưeat- 
m ent is still to suppress HTV-1 RNA to less than 
50 copies/mL. In these patients treatm ent regimens should 
indude at least 2, and ideally 3, íuliy active drugs, and at 
least 1 drug ừom  a diữerent dass, such as enhivũtide, 
etravirine, maraviroc, or raltegravir, should be induded .1-4 
Ritonavữ-boosted PIs with activity against resistant viruses 
are usually the basis of a new regùnen. 1'2 Ritonavứ-boosted 
tipranavir14-15 or darunavir, 14 w hen used as part of a 
combination regimen wlth at least one (preíerably two) 
actìve agents such as enhivữtide, result in  better viral 
suppression and CD4+ count increases in patients with 
multidrug resistant Hrv-1 infection than Standard ritonavữ- 
boosted PIs.I7 U Etravirine, vvhich may be used depending 
on the number of NNRTI-assodated resistance mutaóons 
present, must be given with a potent ritonavữ-boosted PI; 
darunavữ, but not tipranavir, is suitable.1 There is no 
evidence for the use o{ two HIV-PIs, 1 but some consider that 
they may be an altemative for patìents with limited

therapeudc options livũig in resource-limited countries, 
where the newer more expensive drugs are not available.19

w hile HẠART maintains plasmạ vứal load at undetect- 
able levels in most patients, viral replication rapidly retums 
to pretreatment Ievels once treatment is stopped. Treaừnent 
interrưptìon may be assodated vvith a predpitous decline oỉ 
CD4+ count, clinical disease progression, and the 
development of drug resistance. Structured long-term 
treatment interruptions (or planned breaks) are generally 
not recommended in patients with HTV iníection, even ư 
drug-resistance results in  chronic non-suppression of HIV 
RNA.1-2-4-20 The continued efflcacy of any HAART regimen is 
dependent on strict adherence to treatment. The improved 
íormulation and co-formulation of several antứetrovirals 
has reduced the pill burden and newer drugs tend to have 
fewer adverse effects. However, the cost of treatment is high 
and access to eííective ưeatment in developing countries 
vvith high burdens oí disease, although ữnprovỉng, remains 
limited.

Newer antiretroviral drugs to hư ther reduce pill burden 
and limit toxidty are in development. In addition, research 
continues into lurther drugs with enhanced aaivity against 
resistant isolates, such as HlV-entry inhibitors (that inhibit 
the three steps of HIV entry: CD4 attachment, chemokine 
receptor binding, and membrane ỉusion) and HlV-integrase 
inhibitors.21'22 Interleukin-2 may improve the CD4+ count 
in patients with advanced HIV iníection, or preserve CD4+ 
counts in patients with early HTV iníection. However, it is 
not dear that this results in any additional clinical beneíĩt to 
patients on antireưovừal therapy (see p. 810.3). Some 
vacdnes aimed at preventing HTV inỉection or redudng the 
HIV viral load are currently under investigatìon (see AIDS 
Vacdnes, p. 2376.1).
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HIV-associated inỉecHons and  compikalions. In íec tỉons. 
Patients with HIV iníection and AIDS are at increased risk 
of speđũc bacterial, íungal, protcaoal, and viral iníe nỉons 
largely as a result of impaired celi-mediated imm inity. 
With the introduction oí antìmicrobial prophylaxl ; and 
HAART there has been a signìBcant decrease in the ind- 
dence oí most AIDS-defiiung opportunisdc iníections, 
espedally in the developed worid. Hotvever, HlV-rclated 
opportunistic iníectìons and deaths still occur in pa dents 
nevvly diagnosed w ith HIV inỉection, in those in the early 
couise of HAART, in those non-adherent to theũ HIV 
treatment, or in those with drug-resistant HIV infe lion; 
deaths also result from non-opportunistlc iníectíon; and 
chronic viral hepatitis.1
• Iníections aHecting the lungs ũidude recurrent bac :erial 

pneum onia (p. 200 . 1 ), pneumocystis pneun  onia 
(p. 567.2), and pulmonaíy tũberculosis (p. 210.2).

• Many pathogens cause gastromteỉtinal-traa dừease in HTV- 
iníected patients, incluđing candida oesoph. gitis 
(p. 564.1), CMV colitis (p. 954.2), and amoeliiasis 
(p. 919.1), cryptosporiđiosis (p. 921.1), gian iasis 
(p. 921.3), isosporiasis (p. 921.3), or microsporií iosis 
(p. 924.1).

» AIDS-dehning neuTOlogical iníections indude . JDS 
dementia complex (HIV encephalopathy), cryptoc >ccal 
meningỉtis (p. 565.2), cerebral toxoplasmosis (p. 92ị.2), 
and Progressive muItifocal leukoencephalopathy (see 
Iníeaions in Immunocompromised Patìents, p. 960 2).

• Systmic opportunistic infections in AIDS patients int lude 
tuberculosis, cocddioidomycosis (p. 565.1), histoỉlas- 
mosis (p. 566.1), and Mycobaữerium avium coirplex 
iníections (see Nontuberculous M ycobacteriallníea ons, 
p. 194.1). CMV retinitis (p. 954.2) may be a cau e of 
bllndness, w hile chronic herpesvirus iníections 
(p. 954.1) may aữect the skin and gastrointestinal ta c t.

Recommendations have been published for both n ea m en t 
and prophylaxis of opportunistic iníectìons in /JDS 
patients.2'4 Recovery of immune function in p a t ents 
responding to HAART may be suãident to protect agíiinst 
certain opportunistic inỉections and to allotv p rùnar/ or 
secondary prophylaxis to be stopped.

o th e r  com plỉcations. Non-infectious complicatioi >s of 
HĨV ìníecúon indude cardiovascular events, renal dist ase, 
metabolic and skeletal disorders, toxidties of HAART, and 
mabgnandes (p. 959.1).

HTV iníection and adverse ettects of HAART nay 
accelerate the typical problems assodated with ageing and 
in particular cardiovascular dừease} HTV iníection appea s to 
increase the risk of coronary hean  disease by up to m c  íold 
compared with uniníected persons and the mean a g : at 
vvhich it develops is more than 10 years earlier (at abou: 50 
yeais of age) in HIV-infected persons.

Black patients with HTV iníection may develop chrom c or 
end-stage renal dừeasc due to HlV-assodated nephroprthy 
(HIVAN) or thrombotic mìaoangiopathy; antìrettoviral 
therapy can improve renal hmction in HTVAN and may s ow 
or even stop its progression. Acute renal íailure is comr lon 
in hospitalised patients with (opportunistic) iníections, 
malignandes, or hepatitis c  co-inỉection, while protein iria 
is conunon in all HIV patients and may reílect an incres sed 
risk of cardiovascular events. Antireưovũals, in partic ilar 
tenoíovir and indinavữ, may cause renal dysíunctioi .4"’ 
Guidelines ỉor the management oỉ chronic kidney diseas: in 
HTV-iníected patients have been developed by the ]HV 
M edidne Assodatìon of the Iníectious Diseases S oder of 
America.4

Metaboỉic complications assodated with HIV inlection Lnd 
HAART indude dyslipidaemia, abnormal glucose metab- 
olism (insulin resistance, impaired glucose tolerance, itnd 
diabetes mellitus), and bone disorders (osteopenia, ostio- 
porosis, and osteonecrosis); hepatic steatosis may occurvith  
or w ithout lipodysttophy in the ỉoim  of lipohypertTOỊ hy 
(fat accumulation) or lipoaơophy (fat loss). HAART may 
occasionally cause lactic aádosis.1011

Pancytopmia is commonly seen in  patients with advan :ed 
HIV iníection, and neuroìogical syndroma such as aseỊtic 
meningitis, headache, netưopathy, myopathy, and Gi :il- 
lain-Barré syndrome, may occur at any stage of he 
inỉection.
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HlV-ossocioted malĩgnancies. There is an increased ind- 
dence of cenain malignandes in patients with HIV iníec- 
tion. Malignándes commonly assodated with HTV iníec- 
tion are Kaposi's sarcoma (p. 7 ỉ 8.1), Hodgkin's disease, 
non-Hodgkin's lymphoma and primary CNS lymphoma 
(see AIDS-related Lymphomas, p. 697.2), invasive cervical 
cancer (p,, 704,2), and anal cancer (see Malignant Neo- 
plasms oí.die Anus, p. 708.1). Some tumours may regress 
in respoiỊse to eKective antiretroviral therapy. Guidelines 
for the. rnanagement of HTV-assodated malignandes have 
also been issued by the British HTV assođation.1

1. Bovver M. tí  a i  AIDS Malỉgnancy Subcomminee. Britỉsh HTV Assoáatioa 
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HlV-associated vvastirtg. Severe mainutrition in HTV- 
inỉected paãents is recognised as vvasting syndrome1-4 and 
has been deíined as an involuntary loss of body-weight oỉ 
10% or more (of Ểoth lean and fat tissue) and may be 
assoáated vvith iatigue, íever, and diairhoea (not 
explained by another cause). However, there iỉ some 
debate as to vvhether it should be deỉined as the loss oỉ 5 
or 10% of usual weight and whether changes in body 
composition, rather than weight aỉone, better define the 
syndrome. Wasting is assodated vvith morbidlty and mor- 
tality in advanced HIV inỉection and AIDS. Wasting 
syndrome has been assodated with inadequate oral intake, 
maiabsorption syndrome, metabolic disorders, hypogonad- 
ism. and increased cytokine production. Weight loss and 
tnalnutrition tend to be less severe in patients taking 
HAART. However, loss of body ceU mass may occur in 
padents given HAART and needs to be differentíated hom  
fat redisưiburion (lipodystrophy).

Since HTV replication is Central to the pathogenesis of 
wasting syndrome, antiretrovỉraỉ therapy ỉs Indicated. 
Nutritional intervention, exerdse, and drug ưeatment may 
be indicated in patients who have an incomplete response to 
antiretrovứal therapy. Drugs that have been trỉed indude 
grovvth hormone, the appetite stimulants dronabinol and 
megestrol, the growth hormone mediator mecasennin, 
steroid hormones (testosterone and testosterone analo- 
gues), synthetic anabolic steroidỉ (nandrolone, oxandro- 
lone, and oxymetholone), and drugs that decrease cytokịne 
produaion such as pentoxiíylline and thalidomide. A 
suggested initial approach to the management oỉ vvasting3 is 
to increase dietary intake of protein or total caloríes. 
Nutritional supplementation and exerdse should always be 
considered and encouraged beíore drug treatment is started. 
Testosterone replacement may be given to HIV-infected 
men with significant weight loss and low testosterone levels, 
and megestrol may be given to patientỉ who are unable to 
voiuntarily increase OI maintain total energy intake. Other 
drug treatments such as grovvth hormone and anabolỉc 
steroids may be considered v v h e re  rapid v v e ìg h t loss is 
associated vvith acute iníection and in severe cases of 
continued weight Ioss relractory to non-drug therapies.
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HIV inỉection prophyỊaxis
N on-occupational exp osure to  HIV. Behaviouraỉ 
changes are the mọst ehectíve methods of redudng the 
spread of HIV inlection in the general population. These 
include the promotion of saíe sex practices and neeđle 
exchange schemes for intravenous drug users. Guidelines 
have been published in the USA1 for postexposure 
prophylaxis (PEP) aíter sexual activity, intravenous drug 
use, or other non-occupaúonal exposure to HTV amongst 
the general population:

• a 28-day course of HAART is recommended for persons 
who have had non-occupational exposure to potentíally 
inỉected body ũuids of a person knovvn or suspected to 
have HIV inlection when thexe is a substantial risk oí 
transmission and vvhen the person presents within 72 
hours of exposuxe

• for persons seeking care w ith in  72 hours of 
non-occupational exposure hom  a person of unknow n 
HIV status, or when su ch exposurẽ would represent a 
substantìal risk for transmlssion ư the source were HTV- 
inỉected, it is recommended that risks and benefits o! PEP

. be evaluateđ on an indiviđual case basis
• PEP is generally not recommended for persons seeking 

care where there is no substandaỉ risk for HIV 
transmission or íor those presenting more than  72 
hours after exposure (although it may be considered for 
persons seeking care after more than 72 hours u  the 
exposure represents a substantial risk íor transmission)

Guidelines íor non-occupational PEP have also been 
produced in the UKW íor exposure outside the healthcare 
setting and are similar to those for occupational exposures 
(see below); when given, PEP should be started as soòn as 
possible aíter exposure.

O c c u p a tio n a l e x p o s u re  to  H IV , The risk oi 
seroconversion is esúmated at about 0.3 to 0.4% aher 
percutaneous contamination with HTV-inỉected blood and 
considerably less for acddents involving contamination of 
intact skin or mucous membranes. In view of potentiaỉ 
toxicity of andretrovbals, the dedsion w hether to give PEP 
should baỉance the risk ot inỉection against the potentíal 
drug toxicity and PEP should generally only be oííered to 
intermediate to high-rísk cases. Pactors assocỉated w ith 
increased risk of occupationally-acquired HIV iníection 
include:
• deep inịury
• visible blood on the device which caused the injury
• injury vvith a needle vvhich had been placed in a source 

patient's artery or vein
• primary HTV iníectìon or terminal HTV-related illness in 

the source patient
ư  PEP is given it should be started as soon as possible aher 
the exposure. Zidovudine monothẽtàpy has been exten- 
sively used for PEP and reduces seroconversion aher 
percutaneous exposure by 79%. PEP w ith combination 
antứeơoviral drugs is now preíeưed as it results in more 
complete suppression of viral replication and is more likely 
to afford some protection against drug-resistant HTV sưains.

Guidelines for the UKJ recommend a 4-week course of 
anúreưoviral therapy after occupational percutaneous, 
mucous membrane, or broken skin site exposure to high- 
risk body ũuids or tissues knovvn to be, or suspected ol 
being, iníected with HTV. They advise that PEP emergency 
starter packs should contain tvvo nudeoside reverse 
transcriptase inhibitors (NsRTIs) (tenoíovừ and em tridta- 
bine) and a boosteđ Hiv-protease Inhibitor (lopinavữ- 
ritonavir).

Guidelines in the USA4 recommend selection of PEP 
regimens based on the level of risk of transmission presented 
by the exposure and other considerations such as possible 
antìretrovíral drug resistance in the source. Most occupa- 
tional HTV exposures can be managed w ith a two-drug 
regimen, using two NsRHs or one NsRTI and one nudeotide 
reverse transcriptase itứũbitor (NtRTI). Aỉthough there are 
no dehnitive data to show increased eHicacy of 3-drug PEP 
regùnens over 2 -drug regimens, the addition oí íurther 
drugs may be considered for exposures that pose an 
increased risk oỉ ưansmission or ư antireưoviral drug 
resistance is likely. HlV-protease inhibitors are recom- 
mended as the prelerred drug for indusion into 3- or 4- drug 
regỉmens but the NNRTL cfavirenz, may be considered 
when resistance to HTV-protease inhibitors in the source 
person ís knovvn or suspected. Due to the higher risk for 
potentially serìous or liíe-threatening adverse ,effects 
abacavir, delavhdine, nevhapine, zaldtabine, and the 
combination of didanosine and stavudíne, are not 
recommended for PEP.

Measures aimed at redudng vertical tran sm issio n  of 
HTV hom  mothers to their iníanL' Indude antiretroviral 
therapy to the mother and baby, elective caesarean section, 
and avoldance of breast íeedlng when replacement íeeding 
is acceptable, ahordable, and saíe., ',

The risk ot vertical transmission is directly proportional 
to the matemal plasma HIV viral load at the time of delivery, 
and very few HIV-infected chiỉdren are bom  to mothers 
vvhose m v  viral load is undetectable. The beneht of elective 
caesarean section iỉ theréíore most proỉound in vvomen 
with detectable or high HIV viral loads. In contrast, 
ádovudine monotherapy given during pregnancy and 
labour, and to  the iníant postpartum, redũces the rate of 
vertical ơansmission by about 70%, irrespective of matem al 
viral load or CD4+ c o u n t10,11 Hovvever, zidovudine 
monotherapy is suboptũnal íor mothers with high viral 
loads, in tvhom combination antiretrovũal therapy should 
be used to prevent vertical transmission.

In resource-limited settìngs, iníants bom  to HTV-iníected 
mothers vvho are not breast fed are at very high risk for 
mortality or morbidity. This rísk can exceed that assodated 
w ith HIV-infection and WHO thereíore recommends 
exdusive breast leeding for inỉants bom to mv-inỉected 
women for the first 6 months of lUe ư replacement feeding is 
R0t  acceptable, íeasible, aHordable, sustainable and saíe.12 
However, breast {eeding continues to expose the iníant to 
the risk oí HTV inỉectỉon and studies are ongoing to 
determine ư extending the duration of antireưoviral 
prophylaxis will reduce HTV ưansmission Via breast íeeding. 
Extended prophyUutís íor the ũist 14 weeks oỉ Uỉe with 
nevirapine or with nevữapine plus àdovudine signiíicantly 
reduced postnatal HIV iníection in 9-month-old iníants, 11 
but extendeđ treatment for the first 6 vveeks of tíle with 
nevirapine did no t reduce the risk of HTV transmỉssion at 6 
months of age.14 The use of nevữapine in  this m anner is 
controveisial because it rapidly induces resistance to 
NNRHs. 15 Extended prophylactic treatment of inỉants with 
lamivudine, ỉor a maximum of 6 m onths duríng 
breasđeeding, was tound to be eííective ịn redudng HTV 
transmission. 16 Another approach being investìgated to 
prevent posmatal HTV ưansmission is to continue HAART 
treatment during breastỉeeding in those HTV-infeaed 
mothers who received HAART duríng pregnancy soleỉy for 
prophylaxis of perinatal HIV transmission. 1'7

Guidelines for the management -of HIV inỉection in 
pregnant women and for the prevention of transmission of 
HTV hom mother to child have been developed for the USA7 
and the UK.9 The u s  guideỉines7 recom mend that 
zidovudine-based therapy is of proven beneht in preventing 
perinatal m v  ưansmỉssion, but three-tửug combination 
drug regimens should be considered the Standard oỉ care ior 
both ưeatment of HTV inlection in pregnant vvomen and 
prevention of perinatal HIV transmission. Treatment to 
prevent the lattẽr should be oílered to all vvomen, regardless 
of CD4 count and viral load:
• women who are taking HAART and become pregnant 

should continue vvith theữ regimen, although regimens 
with potentlally teraỉõgenic drugs such as efavứenz 
should be substituted in the fírst trimester, as should 
combinatíons with knovvn adverse potential for the 
mother, such as stavudine/didanosine. ỉf an  HIV- 
protease inhibitor is required, ritonavir-boosted lopinavứ 
is the dmg of choice; altematives indude ritonavir- 
boosted atazanavir, indinavir, or saquinavir. Treatment 
should bè continued both durìng labour (w úh zido- 
vudine given intravenously and other antiretroviral 
drugs given orally), and postpartum

• women who have not had antireưoviral ưeatm ent and 
have indications for therapy should also begin HAART, 
subject to the same precautions as above; those yvho do 
not require HAART for their otvn health should be 
offered it ỉor prevention of perínatal ưansmission, but

■ treatment may be delayed until aher the first trimester, 
and should be stopped postpartum unless indications for 
continuing it develop. If the regimen indudes a long 
halMite NNRTL consideration should be given to 
continuing NRTIs for at Ieast 7 days aher stoppừig the 
íormer

• women who have previously had antirettovirals should 
be ohered an HAART reglmen based on resistance 
testing; use of ãdovudine as a component of the regimen 
is recommended vvhen feasible. Keed for continuing 
therapy should be evaluated postpartum

• in all cases above, the infant should be treateđ with 
ãdovudine ĩntravenously or orally íor 6 weeks, starting 6 
to 12 hours aher birth; the course may be reduced to 4 
vveeks where adherence or toxidty is a problem

• ỉn vvomen who ha ve had no antiretroviral therapy before 
labour. treatment should be ottered with:
• mother. continuous iníusion of zidovudine during 

labour; infant. ziđovudine for 6 weeks started tvithìn 6 
to 12 hours of birthor

• mother. continuous inhision of zidovudine during 
Iabour, plus a single dose of nevirapine at onset; 
consideration should be given to adding lamivudine 
durìng labour and zidovudine and lamivudine for 7 
days postpartum, to reduce development of nevir- 
apine resistance; in/ant. single oral dose of nevữapine 
at 2 to 3 days aher birth, plus ádovudine for 6 weeks

• if the mother has no antireưoviral cherapy either beíore 
or during labour, the inỉant should still be given 
ndovudine for 6 weeks, started as soon as possible aher 
birth. The use of other drugs ỉor prophylaxỉs in inỉants 
requires spedalist consultation

vvhile similar to those of the USA the UK guidelines* 
recommend that ddovudine monotherapy combined with 
elective caesarean section may still be an  option ỉor 
pregnant vvomen in whom HAART is contra-indicated and 
whose HIV viral load is less than lOOOOcopies/ml, or for 
vvomen not vvishing to ta ke HAART during pregnancy. 
Inỉants bom to HĨV-iníected mothers should be given 
ádovudine for 4  weeks aher birth. Altemative anóreuoviral

http://mvw.bhiva.org/documems/Guidelines/OI/hj/_vl2_
http://www.bhiv*.org/documents/Gu%e1%bb%89delines/
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therapy m ay be given to inỉants whose mothers did not take 
Ẽdovudine in  their ưeatm ent regimen and triple therapy 
may be considered for iníants whose m othen had no 
antiretroviial therapy or whose mothers are iníected with 
drug-resistant HTV.

WHO has published guidelines on th e  use of 
antiretroviials in pregnancy and !or preventing HIV 
transmission to iníants in TcsouTce-limiud settingỷ and has 
updated them  in line with available evidence.5
• In countries where HAART is available, women with a 

CD4+ T lymphocyte count below 3 50 cells/microlitre and 
those with a CD4+ T lymphocyte count greater than 
350ceUs/microliưe who have other indications for 
antíretroviral treatment should start HAART during their 
pregnancy. The preíerred regimens are ãdovudine plus 
lamivudine and either nevirapine or efavirenz. Alter- 
native recommended regimens indude tenoíovir, plus 
lam ivudine or em tricitabine, and nevirapine or 
efavirenz.5 However, efavirenz-based regimens should 
no t be started during the flrst trimester of pregnancy. 
W omen already taking antiretrovirals should continue 
their therapy; but consideration should be given to 
switching those who are in the first trimester of 
pregnancy and taking efavirenz to a nevirapine- 
containing regimen
Non-breast fed iníants bom to these mothers should be 
given zidovudine or nevirapine írom binh until 6 vveeks 
of age; breast-fed inlants should be given nevirapine 
from bữth until 6 weeks of age’

• W omen in whom matemal HAART is not indicated, or 
those living in countries vvhere HAART is not available, 
should be given short-course zidovudine starting at 14 
weeks of pregnancy or as soon as ỉeasible thereaíter and 
continued into labour. A single dose o! nevirapine should 
be given at the onset of labour to the mother. Zidovudine 
and lamivudine are given during labour and delivery and 
then  for 7 days postpartum to reduce the emergence oi 
nevirapine resistance. The single dose of nevirapine, and 
the zidovudine plus lamivtidine given mưa- and 
postpartum, can be left out ư the mother has received 
more than 4 weeks of zidovudine during pregnancy 
Non-breast fed iníants bom to these mothers sbould be 
given zidovudine or nevứapine from binh  until 6 weeks 
of age; breast-fed iníants should be given nevirapine 
from biith unril 1 week after exposure to breast milk is 
stopped5

• Another option for HTV-iníected vyomen being ưeateđ to 
prevent perinatal transmission to the iníant, but not in 
need of therapy for their ovvn health is triple 
antứetroviral therapy staning from as early as 14 
weeks of gestation until one week after all exposure to 
bréast milk has ended. The recommended regìmens 
ỉncluđe zidovudine, lamivudine plus either ritonavir- 
boosted lopinavũ, abacavữ or efavứenz. or altematively 
tenoíovir, emtridtabine or lamivudine, plus efavirenz 
Non-breast fed iníants bom  to these mothers should be 
given ádovudine or nevứapine hom binh until 6 weeks 
of age; breast-fed ìntants should be given nevirapine 
ftora b inh  until 6 weeks of age.’

o th e r  m easu res  necessary to minimise the transmission of 
iníection indude the rigorous selection of blood donors, 
mỉcrobiological screening of blood, and, vvhere possible, 
heat ưeatm ent of blood Products. M atemal vitamin A 
dehdency has been identihed as a risk íactor for vertical 
ưansm ission in  Aírica (see p. 2100.2). N utritional 
intervention and vaginal deansing during labour could 
reduce vertical transmỉssion in regions where zidovudine 
therapy is not readily available.
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Inỉectíons in immunocompromised patients
Most viral iníections present ìn a morc sevcre form in 
immưnocompromỉsed patients ứian in immunoconipetent 
paticnts. Among the viral inĩections that may be a particular 
problem in immunocompromỉsed patíents are hepatitis, 
herpesvirus iníeaions (including CMV and Epstein-Barr 
virus iníections), measles, and RSV iníections. For further 
míormation and treatment of these iníections, see under the 
ỉndỉvỉduaỉ diseases. For secondary infections occurring in 
HTV-inỉected patìents, see p. 958.3.

Persìstent iníectỉon with human parvov irus B I9  can 
cause red ceỉl apỉasia wỉth resuỉtant anaemỉa, parđcularỉy in 
immunocompromised patients; ưeatm ent with immuno- 
globulin has been reported to be successỉul.

Iníection with a polyomavirus (JC vims) 1'2 can cause 
P ro g re s s iv e  m u l t ỉ í o c a l  ỉe u k o e n c e p h a lo p a th y .  
Although no ưeatm ent has been consistently successíul, 1 
prolonged survival has been reponed in patients receiving 
interferon alfa3 and in those receivừig HAART.4*6 Cidoíovìr 
may be of beneht in patìents unresponsive to HAART.7-* 
Rarely, JC virus, and much more commonly a related 
polyomavims, BK virus,9 have been assoôated with 
p o lyom av iru s-associa ted  n e p h ro p a th y  (PVAN) ỉn 
renaỉ transpỉant patients, a condition assodated with poor 
prognosis for graft survival. BK virus is also assodated with 
haemorrhagic cystitis aíter stem-cell ữansplantation .10 
Cidoíovír11 has been investỉgated for management of BK 
virus iníections.
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Influenza
Inũucnza is an acute respiratory-ữact inỉection caused by 
RNA vừuses of the íamily Orthomyxoviridae. Three types of 
iníluenza vứus, A, B, and c, have been dassiỄed. Type A 
causes most iníections in man; type B causes a similar 
though possibly milder inỉection than type A; type c  
generally only causes mild inlection. Epidemic influenza is 
usually caused by the type A iníluenza vứus. Outbreaks oỉ 
iníluenza due to the type A virus occur in most years while 
those due to the type B vữus tend to occur at intervals of 
several years. Influenza viruses are antigenically labile with 
the prìncipal surỉace antigens, haemagglutinin and

neuraminidase, undergoing ừequent changes. M ỉjor 
changes (antigenic shưts) in these suríace antigens occur 
periodically and are responsible for the emergence of the 
subtypes õf virus which may cause pandemic influenza; 
minor changes (antígenic driít) occur more ửequently and 
aie responsible for the annuaỉ epidemic outbreaks of 
influenza.

Influenza is transmiưed from person to person in 
respiratory droplets with an  incubation period oí 1 to 2 d-iys. 
Iníection vvith influenza A or B vửus usually lasts for about 
I to 2 weeks and is characterised by suđden onset of fe <er, 
chills, headache, malaữe, myalgia, dry cough, nasal 
obstruction, and a dry or sore throat. Inỉections are usu.dly 
acute but selí-limiting and persons with pre-existing 
immunity, or those who have received influenza vacdne, 
have Iess severe symptoms. Complications that may occu r in 
the course of iníection indude primary vữal pneumonia, 
secondary bacteria) pneumonia, croup, exacerbation of 
asthma or dưonic bronchitis, myositis, Reye's syndroine, 
and the toxic shock syndiome. Patients at high lỉsk oí 
complications ũielude the elderly, children less than 5 years 
of age and particularly those less than 2 years of age, pen< ms 
18 years of age or less vvho are receiving long-tenn aspìrin 
therapy, those vvho are morbidly obese, vvomen who ưe 
pregnant or up to 2 vveeks postpartum, persons vvith 
haemoglobinopathies, immunocompromised individuals, 
and those with heart disease, chronic chest disease, 
metabolic disorders, chronic renal disease, chronic li 'er 
disease, and certain neurological disorders.

Since 1997, iníection of humans with avian influer.za 
vórus H5N1 (so-called 'bừd flu') has been reported, initially 
in Hong Kong. Avian influenza may cause severe illness a nd 
is assodated with high mortality. Since then cases have aiso 
been reported in other Asian countries and in the near East. 
Although the current H5N1 influenza strains appear not to 
be transmissible from human to human, it is of major 
concem that lurther mutations or mixing with human 
influenza strains could convert H5N1 to a strain that would 
spread from human to human and cause a serious 
pandemic. 1-2 In April 2009 an iniluenza outbreak in 
humans, ũrst detected in Mexico, and termed pandemic 
(H1N1) 2009 iniluenza (previously releưed to as novel 
lnfluenza A (H1N1) and also knovvn as swine flu), was 
caused by a new  strain of influenza A vứus, subtype H1N1. 
Inỉections had been reported worldwide and on 1 l th  June
2009 WHO dedared a worldwide pandemic. Because there 
was little or no pre-existing immunity to the virus the 
impact of the inỉection has occurred in a vvider age range 
than seasonal Ìn0uenza (particularly children and young 
adults). Additionally, it can in len  the lovver respiratory tract 
and cause rapidly progresãve pneumonia espedally in 
children and young to middle-aged adults. Although most 
patients have a milder disease and recover vvithout antiviral 
ưeatm ent or medical care, severe complications induding 
íatal outcomes have occuưed. In those vvho required 
hospitalisation, more than halỉ had underlying healih 
conditions or weak im mune Systems. However, about a 
third of those with very severe illness admitted to an 
intensive care unit were prevìously healthy. By August
2010  epidemiological data indicated that the behaviour oỉ 
the vữus and its pattem s of ưansmission were ơansitionìrg 
towards that of seasonal influenza and WHO announced 
that the (H1N1) 2009 inỉluenza pandemic vvas over. 
However, sporadic and localised outbreaks may continue to 
cause serious disease in  high-risk groups in the post- 
pandemic period.3 WHO has developed detailed guidelines 
ỉor the pharmacological management of avian influenza4 5 
and pandemic (H1N1) 2009 influenza6-7 in humans. Similar 
guidelines íor the management of an  influenza pandemic 
ha ve been developed in many countries.*')0

The most eHective means of p reven ting  influenza ứ  to 
provide seasonal vacdnation with inỊhưraa vaccint adjusteđ 
to take account of current antỉgenic driíts and shUts and to 
provide protection against both influenza A and B. W H011 
recommends that elderly individuals and persons oi any age 
who are considered to be at high risk of ỉnũuenza-related 
complications should be vacdnated. Similar recommenda- 
tions have been made in  the UK12 and USA.15' 15

In healthy adults living in industrialised countries, 
protective eíũcacy of influenza vacdne is about 70 to 90%, 
and vacdnation of the elđerly living in the community 
reduces the number of hospitalisations by 25 to 39% and 
death by 39 to 75% .11 Vacdnes have been developed against 
2009 pandemic (H1N1) in£luenza and avian inỉluenza. For 
íu rther inỉorm ation see under Influenza Vacdnes, 
p. 2393.3.

Four antivũal drugs are available for the prevention of 
iníluenza: the M2 ion channel inhibitors. amantadine and 
rimantadine (adamantanes), and the neuramlnidase inhi' 
bitors, oseltamivữ and zanamivứ. Antívirals appeax to  act 
independently oỉ vacdnation and provide additional 
barriers to the virus, but should not be used as a substitute 
for vacdnation. They may be considered for postexposure 
prợphylaxis, for seasonal prophylaxis in unvacdnated 
indiviđuals at high risk, for persons tvho take care of those at

All cross-relerences refer to entries in Volume A

http://www
http://www.dh.gov.uk/prod
http://www.bashh.org/documents/58/58.pdi
http://www.cdc.gov/ininwT/PDF/rT/rr5409.pdi
http://www.who.int/hjv/pub/mtct/rapid
http://aidsinfo.nih.gov/comentfUes/PerroatalGLpdi
http://www.who.int/3by5/PMTCTreport_June2005
http://www.bhiva.org/documena/Gu%e1%bb%89%c4%91e%e1%bb%89%e1%bb%89ne$/Pregnancy/2008/
http://www


Antivirals 961

high risk, and in vacdnated individuals iỉ an  influenza 
oũtbreak occurs less than 2 weeks aỉter vaccination with an 
inactivated vacdne, OT ư drculating influenza strains are 
thought to be diíferent to the vacdne strain. Prophylaxis 
vvith antivirals may also be considered in  vacdnated 
únmunocompromised individuals vvhose antibody response 
to the vacdne is likely to be ìncomplete.14-17 Postexposure 
prophylaxis should be started within 48 hours oí the most 
recent exposure and is given for no more than ỈO days.'* 
Preexposure prophylaxis should be given for the duration of 
time w hen exposure might occur.1*

Amantadint and rimantadiru, w hen started beíore 
exposure and continued throughout the period of exposure, 
are eSective in preventing influenza A in 60 to 90% of 
patients. They are ineữective agaỉnst influenza B and 
thereíore cannot be considered as a  substitute for 
vacdnation  unless the vacdne is contra-indicated . 19 
Additìonal probỉems vvith these drugs are the rapid 
development of viral resistance and subsequent spread of 
resistant virus to dose contacts and the potential to cause 
serious CNS adveỉse effects. All strains of influenza 
antidpated to drculate durỉng the 20 11  '2 0 12  winter 
influenza seasons, induding pandemic (H1N1) 2009 
influenza strains, are resistant to adamantanes. 11

A systematic revievv20 of clinical studies in healthy adults 
and children indicated tha t both the neuraminidase 
inhibitbrs, oseltamivir and ĩanamivir, vvere effective in 
prevenãng and ơeating the symptoms oí influenza A and B 
but they do not prevent pneumonia or stop influenza 
vỉrusẽs from spreading bom  person-to-person.

In the USA. all 4  antivứal drugs are licensed ỉot 
postexposure prophylaxis of influenza but only oseltamivữ 
and zanam ivir a re  recom mended by the Advisory 
Committee on Immunization Practíces1* and the American 
Academy of Pediatrics. 15 In the UK, amantadíne, zanamivữ, 
and oseltamivừ arẹ licensed ỉor prophylaxis, but oniy 
oseltamivir and zanamivir were recommended by NICE21 
for postexposure prophylaxis in  those at high rìsk of 
complications of inũuem a. Recommendations did not 
lavout use for seasonal prophylaxis of influenza.

For most people t r e a tm e n t of inũuem a is largeĩy 
symptomatic and supportive. Hovvever, antivirals may be 
ũsed for the treatm ẽnt of vacdnated or unvacdnated 
inđividuals who deveỉop symptoms. Amantadine and 
rimantadine have been shovvn to reduce the duration of 
uncomplicated influenza A iníectlon when given within 48 
hours óf the onset oi symptoms. These drugs may be 
considered for patients at high risk of complications. 
Treatment tailures may be due to the rapid emergence of 
drug resistance. ” '12 They are not eHecdve against infỉuenza 
B, 14 seasonal influenza A (H3N2), or the pandemic (H1N1) 
2009 sttain .4 Oseltamivir and ĩanamivir given vvithin 48 
hours oi the onset of symptotns are active against both 
influenza A and B viruses and reduce the duration of 
uncomplicated inỉluenza by about 1 day in healthy adults 
and adolescents. Data are lỉmited and incondusive for all 4 
dnigs in terms of eỉhcacy vvhen given to individuals at high 
risk of complications of inQuenza. Neuraminidase inhibitois 
have several advantagẹs compared with amantadirie, 
induding reduced viral resistance, additional efflcacy 
against influenza B, fewer adverse eữects (induding CNS 
elíects), and reduction in dinical symptoms. Víral sơains 
resistant to amantadine and rimantadine generally remain 
susceptible to neuraminiđase inhibitors.20-22

In the UK oseltamivứ and zanamivứ are recom- 
mended23 for the treatm ent of those at risk of complications 
of influenza who can start treatm ent vvithin 48 hours (or 
vvithin 36 hours for zanamivử treatment in children) of the 
onset of symptoms. In the ƯK NICE does not recommend 
the use of amantadine for the treatm ent of influenza. In the 
USA, the Advisory Commirtee on Immunization Practices1® 
and the American Academy of Pediatrics15 recommend 
oseỉtamivir or zanamivìr for treatm ent of acute illness 
caused by influenza A and B. Treatment is given for 5 days, 
although longer treatm ent regimens might be needed in 
hospitalỉsed and immunosuppressed patíents. Treatment 
should be started as soon as possible (ideally within 48 hours 
of illness onset), but ơeatm ent may still be oỉ beneht in 
patients w ứh severe o r Progressive illness and in 
hospitalised patients if started after 48 hours.1* Neurami- 
nidase inhibitors have also been eííective against some 
strains of avian inũuenza in animal studies and may be 
consìderẹd for both prophylaxis and ưeatment oi suspected 
iníections,2 although WHO recommends oseltamivir as the 
treatm ent of choice.5

Peramivir is a  neuraminidase inhibitor that is given 
inưavenously; although it has not yet been approved for 
marketing in the USA, the FDA has authorised its 
emergency use to treat certain adult and paediatric patients 
vvith suspected or laboratory-conhrmed pandemic (H1NI) 
2009 íníỉuenza, or in/ection due to nonsubtypable influenza 
A virus suspected to  be 2009 H1N1 based òn community 
epidemiology. Laninamivir octanoate has been Iícenseđ for 
use in Japan. It is a long-acting neuraminidase inhibitor 
given as a  single oral inhalation for the treatm ent of

inEuenza. ỉntravenous íormulations of oseltamivir and 
zanamivir are under investigation and available on a 
compassionate use basis in some countries íor the treatment 
of influenza.4-14

P reg n an t vvomen w ith coníinned or suspected inílu- 
enza shouỉd be gỉven antivữaỉ treatm ent as they are knovvn 
to be at higher risk for complicadons bom  iníection.4' 14 
óseltamivữ is preíerred for treatm ent oí pregnant vvomen 
although zanamivir mlght be prelerred by some providen 
because of its lũnited systemic absorption.1®
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Measles
Measlcs1 is an acute viral illness caused by an RNA virus of 
the Morbillivirus genus and of the iamily Paramyxoviridae. 
It is a highly contagious disease spread by alrbome droplets 
or dỉrect contact with respiratory secretions o{ inỉected 
persons. Iníection coníers liíelong inununity.

The mcubation period ỉor measles Is about 8 to 12 days 
followed by a prodromal pha se lasting severaỉ days. Ttns 
phase is usually characterised by malaise, íever, coạịunctiv- 
itìs, cough, ihinitis, congestion, and later Koplik^s spots on 
the buccal mucosa. An erythematous, maculopapular rash 
appears tovvards the end oi the prodromal phasẽ, startìng on 
the íace and spreađing over the trunk and limbs. Measles is 
generaUy benign and uncomplicated and recovery usually 
takes place during the vveek after the rash's appearance.

Hovvever, severe disease and compỉications may develop 
and are more common in adults and in chiỉdren who are 
undemourisheđ o r immunocompromised. Most complica- 
tions occur when the measles virus íurther suppresses host 
ìmmune responses. resulting in  a reactivatíon oỉ latent 
inỉections or superiníection by bacteria. Respữatory 
complicatìons indude giant cell pneumonia, bronchopneu- 
monia, and laryngotracheobronchỉtis. while neurological 
complications indude íebrile seizures, acute encephalitis, 
Progressive subacute encephalitis, and the more slovvly 
Progressive subacute sderosíng panencephalitis (SSPE) 
vvhich may develop several years aỉter the original measles 
tníection. Other complications indude diarihoea, otitis 
media, thrombocytopenía w ith putpura and bleedmg, 
hepatitis, myocarditis, pericarditis, and severe keratitis that 
may progress to blindness.

Measles can be p rev en ted  by actìve immunisatìon with 
measles vacdne, and measles inununogỉobulins may be 
used íor passive inununisation against measles. Normal 
únmunoglobulins may be used to prevent, or possibly 
modiíy, an attack of measles in those at risk ol developing 
severe or fatal disease such as immunocompronnsed 
patients.

Measles usually requires only symptomatic and 
supportive tre a tm e n t such as antipyretìcs and Quid 
replacement. Vĩtamời A treatm ent for children vvith measles 
in developing covmtries has been assodated with a 
signiBcant reductỉon in  mortality (see p. 2100.3). A 
systematic revietv of randomised studỉes conduded that a 
dose of 200 000 units ot vitamin A given on 2 consecutive 
days reduced mortality in children under 2 years with 
measles.2 WHO recommends tha t suppỉementary vitamúỉ A 
be given to all children vvith measles ỉn developing countries 
in order to prevent keiatỉtis and blindness. A recent revievv 
has suggested that prophylactic antibacterials may be oỉ 
beneũt in preventing complicatìons such as pneumonia, 
purulent otitis media, and tonsillitis in  chilđren with 
measỉes but oí ao beneũt íor conjunctivitis or gastro- 
enteritis;, evidence bom  earlỉer revievvs did not support 
such use.4-’ However, prõmpt antibacterial therapy should 
be given to those patìents vvho develop keratitis, otìtìs 
media, or pneumonia. There appears to be no good evldence 
for the usẽ of antivirals, although there are case reports of 
ribavirin being used to trcat severely alíected and 
immunocompromised adults w ith acute measles4 or 
patíents with subacute sderosing panencephalitis (ùỉtra- 
venous ribavirin plus intrathecal high-dose interieron alfa7 
or intraventricular ribavứin5). No controlled studies have 
been conducted and the 'use of ribavửừi shoulđ be 
considered experimental.
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Respiratory syncytial YỈrus inỉectìon
Respiratory syncytial virus (RSV) is an RNA virus of the 
lamily Paramyxoviridae and occurs worldwide. RSV is a 
prominent cause of respiratory iníections in iníants and 
young children and is generally conhned to the respiratory 
tract. However, disease may occur at any age, and it has 
been recognised as a cause of morbidity and mortaỉity 
among the elderly, 1 as weli as among children and adults 
vvith comptomised cardiac, respiratory, or inunune Systems. 
RSV is spread bom  respiratory secretions through dose 
contact with inỉected persons or contact w ith contaminated 
envứonmental suriaces. RSV iniection is highly contagious 
and may result in extensive nosocomial ưansmission. RSV 
outbreaks tend to occur annually, usually bom  late autumn 
through to eariy spring.

Primary inỉection in  iníants and young children is 
characterised by lever, cough, ruimy or congested nose, 
vomidng, and sometimes vvheeàng. During the primary 
iníection up to 50% of iníants develop lovver respiratoiy- 
tract disease, most commonly bronchiolitis and pnevưnonia, 
and about 1 to 2% of these inlants may require 
hospitaỉỉsation. Most inỉants needlng hospitalisation are 
less than 6 months old or a t risk oỉ severe hiíectìon. for 
example because o{ a history o ỉ prematurity, or pre-existing 
cardiac or respiratory diseases o r inununodeBdency. Otitis 
media and persistent wheezing are common complicatíons 
of RSV iníection in  iníants and young children. RSV
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iníection may trigger acute respiratory đistress syndrome 
and exacerbate pre-existing, underlying cardiac, renal 
(nephrotic syndrome), or lung (cystic íibrosis) disease. 
Acquiredimmunity does not prevent re-infectìon, although 
subsequent iníectíons are typically milder.

The m a n ag em e n t of mild RSV inỉectìon in  iníants and 
children2'7 consists o{ supportìve care su ch as íevei control 
and adequate hydratìon. Cbildren with more severe lower 
respiratory-tract disease may require hospitaỉisatìon íor 
supplementary oxygen. Measures to limit the spread of 
iníection in  hospitaỉs and institutions aie imponant. 
Pharmacological therapies are of limited benefit. Beta2- 
agonist bronchodiỉatoTS are often used in the management of 
bronchiolitís even though systematic reviews and meta- 
anaỉyses of studies have indicated only modest short-tenn 
beneíit oi clinícal symptoms and no reduction in hospital 
admission rates, length oỉ hospital stay, OT improvement in 
oxygen saturation.2-’ A revievv9 of the use of the 
anticholinergic bionchodila tor ipratropium  bromide 
reported no proven eítĩcacy. An evaluation of clinical 
studies2 using nebulised or imravenous adrenalìne to treat 
RSV iníection has reported clinĩcal beneíĩt in some ìníants, 
as well as a reductíon in hospital admission or stay. 
However, a systematic revievv10 found insuffident evidence 
to support the use of adrenaline in inpatients, although 
there was a suggestion that it might be of short-term benetỉt 
in outpatients. Iỉ a bronchodilator or inhaled adrenaline is 
tried, it should be stopped ư no response is evident aíter 1 or 
2 ueatm ents .14

Nebulised hypertonic saline is thought to increase 
dearance of mucus and a systematic review11 of 4 
randomised studies involving 254 inỉants up to 24 months 
of age suggested that nebulised 3% saline may signihcantly 
reduce the length of hospital stay and improve the dinical 
severity score of acute viral bronchìolìtis.

Systemic corticosteroids are also vvidely used despite a lack 
of documented clear beneht. A systematic revievv12 ỉound 
little beneíit in terms of length of hospital stay or admission 
rate and no  evidence of improvement in dinical scores, 
respiratory rate, or oxygen saturation vvhen compared with 
placebo. Ălthough a lãter study13 ỉound that a 3-day course 
of oral prednisolone given to children aged 6 to 35 months 
with respiratory disưess reduced disease severity, length of 
hospital stay, and the duration of symptoms another14 
shovved that a single oral dose oỉ dexamethasone vvas of no 
beneht in iníants with moderate to severe bronchiolitis. A 
double-blind, placebo-contiolled study”  in 800 ỉnỉants vvith 
bronchiolitis suggested that treatm ent with oral dexa- 
methasọne plus nebulised epinephrine might signiScantly 
reduce hospital admissions. The routine use of systemic 
corticosteroids is not recommended by expert groups.4-5 
Inhaled corticosteroids given durìng the initial acute phase oí 
bronchiolitis did not prevent post-bronchiolltic wheezing.16

Ribavirin is the only antiviral dmg that has been licensed 
for the treatm ent of iníants and children with severe RSV 
bronchiolitis (and it is only avaúable in  some countries). 
Although some studies vvith aerosolised ribavúin have 
shown some dinical beneĐt in inỉants vvith lower 
respứatory-ưact RSV iníection, days of hospitaiisation and 
short-term outcomes have not beẽn aiíectẽd.2 Due to the 
smalỉ ntunber of patients enrolled in these studies, 
evaluatíon of the eííects has been diíCcult Also, there are 
some diãiculties in giving the drug, and coneems about 
occupational health and saíety, and the high cost. Routine 
use is not recommended;4-5 but it may be used íor selected 
iníants and children at risk of severe dỉsease and 
compUcations. ữ  used, ribavirin should be started early in 
the course oi the disease.2' 4

Antibacterìab, although often used in the management of 
bronchiolitis, are not routinely recommended.4-5 The results 
from three smali studies17' 19 suggest that surfactant may 
reduce duratíon of ventilation and length of intensive care 
stay.

P rev en tio n  of RSV inỉection involves good iníecùon 
control practices and use of RSV ùnmunoglobulin and a 
hum an m onodonal antìbody to RSV, paliviỉumab. Both RSV 
ũnmunoglobulin and palivizumab can be given duríng an 
RSV outbreak to prevent serious complications of iníection 
in inỉants and children considered at high risk. The eíScacy 
of RSV immunoglobulin20 and palivmimab21 were tested in 
randomised, placebo-controlled dinỉcal studies involving 
high-risk inỉants and children (history of prematurity or 
w ith bronchopulm onary dysplasia). A 41% overall 
reduction in  hospital admissions was reported in those 
given RSV immunoglobulin prophylaxis. Prophylaxis tvith 
palivizumab resulted in a 55% overall reductíon in 
hospitalisation; reduction rates were 39% and 78% in 
those w ith and vvithout bronchopulmonary dysplasia 
respectively. Respữatory severity scores, hospital days, 
days of oxygen requirement, and the rate of intensive care 
admiỉsion vvere also signiScandy lower in the palivizumab 
group than for the placebo group. Prophylaxis with 
palivmimab was also found to reduce post-bronchiolitic 
wheezing in premature iníants .22 It is recommended by 
some expert groups for prophylaxis in inỉants and children

at high risk of severe RSV iníections.4-5-23 Vacdnes to 
prevent RSV iníection are currently under development.
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SARS
Severe acute respiratory syndrome (SARS)U is arespiratory 
illness caused by a coronavirus (SARS-CoV). SARS presents 
mainly in previously healthy adulis although there have 
been some cases reported in children. SARS-CoV is 
transmỉtted by contact or droplets and transmission mainly 
occurs during the second week of illness. The incubation 
period ỈOT SARS is usually 2 to 10 days but may be as long as 
16 days. The disease maniỉests iniúally as ũu-like prodromal 
symptoms, usuaỉly characterised by íever, malaỉse, myalgia, 
headache, and rigors. Cough (initially dry), dyspnoea, and 
diarrhoea may be present in the first week but are more 
commonly present in the second week of illness. Severe 
cases develop rapidly Progressive respiratory distress and 
hypoxia and up to about 20% of patients may require 
intubation or mechanical ventílation. About 20% oỉ 
patientỉ develop large volume, vvatery dỉarrhoea. The 
overall íataliry rate during the 2002-2003 SARS outbreak 
vvas about 9.5%.

There is currently no consensus on the optimal treatment 
for SARS and treatment recommendations are based on the 
experience gained during the 2002-2003 SARS outbreak. 
Guidelines for the su rveillance  an d  m anagem en t of 
SARS have been developed by W H0 .3 In the UK guidelines4 
have been issued ỉor the hospital management oỉ adults 
with SARS, and others have aỉso been developed by 
d ỉn iâans mvolved in the SARS outbreak in Hong Kong.5 
Because SARS is indistinguỉshable ỉrom pneumonia caused 
by viral and bacteríal pathogens. empirical antìbacterial 
ơeatm ent in accordance with local guidelines for severe 
community-acquired pneumonia (p. 200.1 ) is recom- 
mended. Fluids and oxygen therapy should be given as

required. Other ưeatm ents tried have induded cortìcoster- 
oids, ríbavirin, interíerons, nonnal immunoglobulins, and 
the co-íormulated HlV-protease ỉnhibitor ritonavir-boosted 
lopinavir. Corticosteroids, usually w ith ribavũin, were 
widely used and the timely use of high-dose corticosteroids 
may decrease íever, improve radiographic appearances. and 
reduce oxygen requirements.6'* There is, hovvever, concem 
that high-dose and long-term use of corticosteroỉds may 
suppress the patient's immune System resulting In inaeased 
vừal replication and possible bacterial or íungal super- 
ìnlection. The UK guidelines recommend that their use be 
considered in moderate doses in severely ỉll patients with 
increased oxygen requirements.4 Additíonally there is no 
convincing dinical evidence that the use of ribavirin alters 
dinical outcome and the UK guidelines State that its roatine 
use is not recommended .4 Altbough interieron beta S10W S 
greater in-viưo antiviral activity against SARS-CoV, most 
experience during the 2002-2003 outbreak was with 
interieron alía with or vvithout normaỉ immunoglobulins.6 
An open study9 using interferon-alfacon-l and high dose 
pulse methylprednisolone reported more rapid improve- 
ment in radiographic appearance and oxygenation than 
corticosteroids alone. Better dinical improvement vvas 
reported in patients ưeated with daily interíeron alfa plus 
high-dose corticosteroids than in those given interferor plus 
low-dose or limíted corticosteroids.* The UK guidelines State 
that no recommendation can be given regarding the u se of 
interíerons.4 Although normal immunoglobulins have )een 
used in SARS their efficacy cannot be established as they 
were usually given with other therapies.4 A prelimiaary 
open study10 vvith ritonavir-boosted Iopinavữ in 41 pa t ents 
with probable SARS and receiving the local Standard 
treatment of ribavirin and corticosteroids, reportec an 
improved outcome at 21 days and reductions in viral ỉoad, 
corticosteroid dose, and the intídence of nosocomỉal 
inlections. Chloroquíne and nidosamide have both been 
reported to have some activity against the virus in virro,11 
but have not been tried dinically. Nevver antivirals spedíic 
for coronavữuses12'13 and vaccines against SARS-CoV14 
have been investigated.
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VVạr/s
Warts are caused by hum an papỉllomaviruses. The lesit ns 
present in several different forms and can aữect any skin < ite 
although the hands, feet, and anogenital areas are m  >st 
ừequently aííeaed . Anogenital w ans are known as 
condylomata acuminata. Treatment generaỉly relies m  
some íorm of local tissue destmction (see p. 1689. ì). 
Interỉerons have also been used (see p. 992.1).

Abacavir IBAN, rìNNi

Abacavìaim; Abakaviiri; Abakavir; Abakavvic AõaxaBMp. 
{(VS,4(ì)-4-[2-Amino-6-(cyclopropylamino)-9H-purin-9-) 1] 
cydopènt-2-enyl}methanól. '
CmH, 8N60 = 2 8 6 Ì  
CAS —  Ì36470-78-5.
ATC  —  JOSAF06.
ATC Vet —  QJ05AF06. " ■
u m  —  WR2TIP26VS.

NƠTE. The code 1592U89 has been applied to abacavir but is 
more properly reserved for abacavir sulíate.

All cross-references reíer to entries in Volume A
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Abacavir 9Ó3

A bacavir Succinate IBANM, USAN, HNNMI

Abacavir, Succịnate-d'; Abacavir, succinato de; Abacaviri 
Succịnas; Succinạtò de abacavir; AỏaKaenpa CyKcviHaT, 
Cị4H,8N6Ọ,QHA=404.4  

: Ờ ó  -r-  1 6 8 Ị4 6 r8 4 j. .
ATC  —  J0SAF06.
ATC Vet —  QJ0SAF06. 
u m  —  40FH6D8CHK

NOTH. The code 1592U89 has been applied to abacavir 
sucónate but is more properly reserved for abacavir sulíate.

A bacavir Sulfate IBANM, ụSAN, rlNNMÌ 

1592U89; Abacavir, Sulíate d'; Abacavir, sulSato de; Abacavir 
Sulphate; Abacaviri Sulfas; SuHato de ạbacavir; AốaKaanpa 
Cynb(j)ar.
(CmH,8N6O)2,H2SO4=670.8 
CA5 —  188062-50-2.
ATC  —  J0SAF06.
ATC Vet —  QJ0SAF06.
UNII —  J220T4J9Q2.

NƠTE. The code 1592U89 and its abbreviated íorm, 1592, 
have also been applied to abacavir and abacavir sucđnate. 
Pharmacopổểìas. In Eur. (see p. vu), Int.. and us.
Ph. Eur. 8:.(Ằbacavir Sulíate). A white or almost white 
powder. Soluble in water; practically insolubỉe in alcohol 
and in dichlợromethane.
USP 36: (Abacavir Suưate). A white to off-white powder. 
Soluble in water, in absolute alcohol, in methyl alcohol, and 
in ethyl acetate.

Uses and Administration
Abacavir is a nudeoíide reverse transcriptase inhibitor w ith 
antiretroviral actívity against HIV. It is used in the treatment 
of HTV iniecrion and AIDS (p. 957.2). Viral resistance 
emerges rapidly w hen abacavir is used alone, and it is 
therefore used with other antiretrovirals.

Abacavir is given orally as the suỉỉate but doses are 
expressed in tenns oỉ the base; 1.17 g of abacavir sulíate ũ  
equivalent to about 1 g of abacavứ. The adult dose is 300 mg 
twice daily oc 600 mg once daỉly. For details of doses in 
children, see below. Doses shouỉd be reduced Ũ1 patients 
w ith hepatic impaỉrment (see belovv).

Fbced-dose cotnbination Products have been developed 
in  order to improve patient adherence and avoid 
monotherapy, thereby decreasing the risk oE acquữed drug 
resistance. Products containìng abacavir in combinatíon 
with lamỉvudine and with lamivudine and zidovudine are 
available in some countries.
Reviews.
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Administration in children. For the treatment of HIV 
inlection in children 3 months of age and older, abacavir 
may be given orally as a tablet or solution with other anti- 
retroviral drugs. Doses are based on body-weight:
• 14 to 21 kg: 150mg (half a tablet) twice daily
• 22 to 29 kg: 150mg (half a tablet) in the moming and 

300 mg (1 tablet) in the evening
• 30 kg or more: 300 mg (1 tablet) twice daily 
or
• the solution may be given in a dose of 8 mg/kg nvice daily 

to a maximum dose of 300 mg tvvice daily

Administration in hepatic ìmpairment. Abacavir should 
not be used in patients with moderate to severe hepatic 
impaírment, although reduced oral doses of 200 mg twice 
daily may be given to patients with mild impairment 
(Child-Pugh score 5 to 6 ).

Adverse Effects
The most signiỉicant adverse elíects assodated w ith 
antiretrovứal regừnens contaỉning abacavừ are severe and 
sometũnes fatal hypersensitivity reacdons that may occur 
espedally (but not exdusively) during the first 6 weeks of 
trea tm en t or during ũitermittent therapy (see also belovv). 
Symptoms of hypersensitivity often indude íever, rash, 
cough, dyspnoea, lethargy, malaise, headache, myalgia, and 
gastrointestínal đisturbances, particularỉy nausea and 
vomiting, diarrhoea. and abdominal pain. Anaphylaxis has

occurred. Caution is needed as hypersensitivity may be 
misdiagnosed as influenza, respiratory disease, or gastro- 
en teritis . E rythem a m ultiío rm e, S tevens-Johnson  
syndrome, and toxic epidermal necrolysis have occurred 
rarely. Other adverse eííects assodated with abacavir 
indude pancreatitis and raised liver enzyme values. Lactic 
addosis, sometimes íatal and usually assodated w ỉth severe 
hepatomegaly and steatosis, has been reported in  patients 
receiving NRTIs, but is thought to be less likely with 
abacavứ than vvúh others such as didanosine, stavudine, or 
ádovudine.

Immune reconstitution syndrome (an inỉlammatory 
inunune response resulting in dinical deterioradon) has 
been reported during the initial phase of ưeatm ent with 
combinatíon antiretroviral therapy, induding abacavir, in 
HTV-iníected patients with severe irrưrtune deHdency. 
Accumuỉation or redisuibutíon of body fat (lipodystrophỳ) 
induding Central obesity, dorsocervical fat enlargement 
(buííalo hump), peripheral vvasting, ỉadaỉ vvasting, breast 
enlargement, and cushingoid appearance have been seen in 
patients receiving antiretroviral therapy, although the risk 
assodated with abacavứ use is relatively low. Metabolic 
abnormalines such as hypertriglyceridaemia, hyper- 
cholesterolaemia, ínsulin resistance, hypergỉycaemia, and 
hyperlactataemia have also been reported. NRTIs have also 
been assodated with mitochondrìal dysỉunction such as 
abnormal behaviour, anaemia, convulsíons, hyperlipasae- 
mia. hypertonia, and neutropenia. Elevated creatine 
phosphokinase, myalgia, myositis, and rarely rhabdomyo- 
lysis ha ve been reported, particulariy vvhen nudeoside 
analogues have been given with HTV-protease inhibitots. 
Osteonecrosis has been reported, particularly in  patients 
vvith advanced HTV disease or long-tenn exposure to 
combination antireưoviral therapy. For lurther inỉormation 
on adveise eííects assodated with NRTIs see Zidovudine, 
p. 1024.3.

Effects on the heart. For the possíble risk oỉ myocardial 
iníarction in patients taking abacavir, see EHects on the 
Heart under Adverse Effects of Zidovudine, p. 1025.2.

Effects on the skin. Stevens-Johnson syndrome occuning 
in a patient receiving antiretrovừal therapy with abacavir, 
lamivudỉne, and zidovudine vvas probably assodated vvith 
abacavir.1 Resolution occurrcd upon stopping antiretrovir- 
al therapy and the condition did not recur upon rechal- 
lenge vvith an altemadve regimen also containing lamivu- 
dine and zidovudine.

1. Bossi p. tt  al. S[evens-Johnson syndrornc u so ó a ted  vvith abacavir 
therapy. ơ in  ỉnfatt Du 2002; 55: 902.

Hypersensitiviiy. Hypersensitivity reactions occur in  about 
5% of patients starting treatment vvith abacavir, 1-2 gener- 
ally vvithin the first 6 vveeks.2 Symptoms typically occur 
suddenly and wotsen with each consecutivc abacavir 
dose.2 Re-starting abacavir in a patient with a history of 
hypersensitivity syndrome can cause severe, rapidly Pro
gressive, and potentiaỉly Eatal reactions.

Rísk of developing hypersensitivity to abacavir appears to 
be related to race, and history of antiretroviral use; it is 
thought to be lower in antiretroviral-experienced patients, 
and those o{ Aírican descent. 1’2 Carriage o! the major 
histocompatibility complex dass I allele HLA-B(*)5701 has 
been íound to be the most signiĐcant predictor of vvhether 
or not a patient vvill be hypersensitive to abacavữ .2 The 
multícentre PREDICT-1 study’ conGrmed that prospectìve 
HLA-B(*)5701 screening was effective in redudng the 
inddence of abacavir hypersensitivity reaction.
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Engỉ J Med 2008; 358: 568-79.

Precautions
Patients considered to be at increaseđ risk for an  abacavir 
hypersensitivity reactíon are those that carry th e  human 
leucocyte antigen HLA-B(*)5701 alỉele; screening patients 
for this allele beíore starting ưeatment vvith abacavir has 
been shown to reduce the risk of hypersensitivity reactions. 
Routine saeening oí all patients beíore starting treatm ent 
with an abacavir-containing product is thereíore recom- 
mended induding -in those who tolerated previous 
ưeatm ent with abacavứ but have unknovvn HLA-B(*) 
5701 status. Abacavứ should be stopped immediately iỉ 
symptoms assodated with hypersensitivỉty occur and 
should rtever b e  re sta rte d  in patients vvho have stopped 
therapy due to a hypersensitivity reacrion. Patients should 
be dosely monitored for signs of hypersensitivity during the 
first 2  months of treatmenc although such reactions can 
occur at any tíme. Patients restarting therapy aíter an 
interruption are at particular risk even if they have not 
previously had symptoms of hypersensitivity. Since 
interminent therapy may increase the risk of reactions

patients should be advised of the importance of regular 
dosing.

Although the suggestion in some studies that use of 
abacavir in the previous 6 months was assodated with an 
increased risk oỉ myocardial iníarctìon does not seem to 
have been bome ôut (see Eữects on the Heart under 
Adverse Eííects of Zidovudine. p. 1025.2), underlying risk oi 
cardiovascular disease should be considered and eíỉorts 
made to minimise risk ỉactors.

Abacavừ should not be used in patients vvith moderate to 
severe hepatic impaứment, and shouỉd be used with caution 
and reduced doses ìn those with lesser degrees oỉ 
impaiiment and those with risk ỉaaors for ỉiver disease. 
Treatment should be stopped if liver íunction deteriorates 
rapidly or ư hepatomegaly or unexplained metabolic 
addosis develop.

Abacavir should be avoided in patìents vvith end-stage 
renal disease.

Porphyria. The Drug Database lor Acute Porphyria, com- 
piled by the Norvvegian Porphyria-Cenưe (NAEOS) and 
the Potphyria Centre Sweden, dassiũes abacavừ as prob- 
ably not poiphyrinogenic; it may be used as a drug of first 
choice and no precautions are needed. 1

1. The Drug Database for Acute Porphyria. AvaiUbỉe at: h ttp ://w w w . 
drugs-porphyila.org (accessed 14/10/11)

Interadions
Use oí aỉcohol with abacavữ may result in  decreased 
elimination of abacavư and consequent ứicreases in 
exposure. Abacavir increases the systemic dearance of oral 
methadone and patients should be monitored íor signs of 
withdrawal symptoms. The dose of methadone may need to 
be increased in some patients.

Alcohol. Refercnces.
ỉ . McDowell JA.tí ai. Pharmacoldnetỉc ínteraction o ỉ abacavir ỉ 1392U89) 

and eứunoi ỉn hum an ùnmunodeilciency viruỉ-infecied aduỉcs. 
Aỉtíimknh Agents ơtemother 2000; 44: 1686-90.

Antiviral Action
Abacavir á  converted intracellularly in stages to its active 
íorm carbovir triphosphate. This halts the DNA synthesis of 
reơoviruses, induding HTV. through competítive inhibition 
of reverse transcriptase and incorporation into viral DNA. 
Reíerences.

1. Faleno MB, tí  ai. Unique inữaceỉlular activatỉon of the potent 
antì-human immunodefìdency virus agent 1592U89. Antímiavb Agtrtts 
Chanother 1997; 41: 1099-1107.

Pharmacokinetics
Abacavir is rapidly absorbed aíter oral doses vvith a 
bioavailability of about 80%. Absorption is delayed slightly 
by food but the extent is una&ected. Abacavir crosses the 
blood-brain barrier. It is about 50% bound to plasma 
proteins. The elimỉnation haư-life is about 1.5 hours after a 
single dose. Abacavir undergoes intracellular metabolism to 
the active antiviral metabolite carbovir trìphosphate. 
Eliminatíon is Via hepadc metabolism mainỉy by alcohol 
dehydrogenase and by glucuronidation and the metabolites 
are exơeted mainly in the urine. There is no signihcant 
metabolism by hepadc cytochrome P450 isoenzymes. 
Reíerences.

1. Yuen GJ, tí  ai. A review o! the pharmacokinetics oí abacavir. Cỉiỉt 
Pharmacữtinci 2008; 47: 351-71.

2. Sỉeasman JW. tí  al. Abacavỉr phannacokinetics during chronic therapy 
in HĩV-l-infected adoỉescents and young adults. Qin Pharmacol Tiier 
2009; 85: 394-401.

Preparations
Proprietary Preporotions (d e ta ils  a re  g iv e n  in  V o lu m e  B)

Single-ingradient Preporatíons. Arg.: Filabac Finecil; Panka; Flu- 
sabcin Zepril; Ziagenavir; AustraL: Ziagen; Austria: Ziagea' Belg.: Ziagen; Braz.: Ziagenavir; Canad.: Ziagen; Chile; Ziagen; China: Ziagen (ífìát); Cz.\ Ziagen; Denm.-. Zỉagen; pin.-. Zíagen; Fr.: Ziagen; Ger.: Kivexa; Ziagen; Gr.: Ziagen; Hong Kong: Zia- 
gen; Hung.: Ziagen: ỉndia: Abamune; Abec IrL: Ziagen; Israel: 
Ziagen; ItaL: Ziagen; Mac.: Vurtas; Ziagenavir; Neth.: Ziagen; Norw.: Ziagen; NZ: Ziagen; Pol.: Ziagen; Port: Ziagen; Rus.: 
Zìagen (3nareH); S.Afr.: Ziagen; singapore: Ziagen; Spain: Zia- 
gen; Sweí: Ziagen; Switz.: Ziagen; Thai.: Ziagena5nr; Turk.: 
Ziagen; UK: Ziagen; USA: Ziagen; Venez.: Ziagen.
Muhi-ingredienl PreporaHons. Arg.: Kivexa; Tndvin Trilaás; Tri- 
vudin; Zidomuv; AustraL: Kivexa; Trtóvta Austria: Kivexa; 
Trizivlr; Belg.: Kivexa; Triávir Braz.: Kivexa; Canad.: Kỉvexa; 
Triãvír; ơtữe: Kivexa; Tridvir; Ợtina: Triávừ (HSl1®); Cz.: 
Kívexap Trizivlr; Denm.: Kivexa; Trizivlr; Fin.: Kivexa: Trizivin Fr.: Kivexa; Tridvir; Ger.: Trizivir; Gr.: Kivexá; Triávir; Hong Kong: Kivexa; Tridvir; Hung.: Kivexa; Tridvir; Irl.: Kivexạ; Tri- 
rivir; Israel: Kivexa; Triáídr; ItaL: Kivexa; Triávìr; Mex.: 
Kivexa; Triávin Neth.: Kivexa; Tririvir; Norw.: Kivexa; Triávir; NZ: Kivexa; Tririvir; PóL: Kivexa; Trizivir; PorL: Kivexa; Trizi- 
vir; Rus.: Kivexa (lOaeKca); Triávứ (TpmHBHp); S.Afr.: Kivexa; 
Sonke Abadamiád; Triãvar; singapore. Kivexa; Trizivir; Spain: 
Kivexa; Triávir; Sìved.: Kivexa; Triãvir; Switz.: Kivexa;.Trizivir;

The Symbol f denotes a preparation no longer actively marketed
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Thai.: Kivexa; Tttrk.: Trizivứ; UK: Kivexa; Triávtr; USA: Epzi- 
com; Trixivữ; Venez.: Triávir.
Pharmocopoeial Preporations
BP 2014: Abacavir Oral Solution; Abacavìr Tablets;
USP 36: Abacavir Oral Solutíon; Abacavir Tablets.

Aciclovir ÍB A N , riN N I

‘ Acidoguanosina; Acidovirum; Aciklovir; Adklovír: Adkloviras;
'Aeydoguanosine; Acydovir ■ (USAN); 'Acyk!owir, ■ Asìkloviirl;’ 
‘Asiklõvir; BW-248U; AiiMKnoBMp. ’■■■ ■ *-.>.•: '•
9-{(2-Hydroxỳethoxy)methyl]guahlne;' 2-Amino-t,9-dihydro-’ 
9-(2-hydroxỳèthoxymeữiyl)-6W-purin;6 :óne. * • ' -J
C8H „N 503=2252 ■
0 6  — 59277-89-3 . ; :
ATC —  D 06BB03; D 5 A B 0 Ỉ; S01AD 03. .......... ■
ATC V et -m  Q D 06BB03; Q J05AB01; Q S01AD 01  

U N ỊI — X4H ES1 0 1 1F.

Pharmacopoeias. In Chín., Eur. (see p. vii), and us.
Ph. Eur. 8: (Addovữ). A vvhite to almost vvhite crystalline 
potvđer. Slightly soluble in water; very slightly soluble in 
alcohol; practicaUy insoluble in heptane; soluble in dilute 
Solutions of alkali hydroxides and mineral adds.
USP 36: (Acydovir). A vvhite to off-white crystalline 
povvder. Slightly soluble in vvater; insoluble in alcohol; 
soluble in dilute hydrochloric add. Store in airtight 
containers. Protect from Iight and moisture.

Acidovir Sodium ỊB A N M , rìN N M Ị

Aciclovir sódico;. Addovir ! Sodique; Acydovir Sodium 
(USÁN); Natrii Addovimm; HaTpniă Ai4MWiOBMp. . .
QH,oN5Na03=247.2

0 6  —  69657-51-8.

ATC — D 06BB03; 305AB01; S01ẠD 03.

A T C V e t —  Q D 06BB03; QJ05ABỌ1; Q 501AD 03. 

u m  —  9271423563.

IncompatibilRy. A ddovứ is reported to be incompatible 
with íoscamet. 1-2 Visual incompatibility has also been 
reported3 on simulated Y-site injection between addovứ  
and ddosporin, diphenhydramine, gentaxnicin, grani- 
seơon, or metodopramide.

1. Lor E, Takagỉ J. Vỉsual compatibilíty of íoscamet with other injcciablt 
drugs. Am J  Hotp pharm 1990; 47: 157-9.

2. B aỉtt JK. rí aì. Visual compaúbiỉỉcy o ĩ ỉoscamet wiih other mjectable 
diugs during simulated Y-site adm inúưaúon. A m  ]  Hũsp Phtrm  1990; 47: 
2075-7.

3. Canann D, tí  at. Visual compaiỉbỉỉìty of iv m edkatỉoiu routỉnely used in 
bone m arrow  transplant redpienu . Am J  Heữlth-Syĩí Pharm 2009; M : 
727-9. Correctỉon. ibĩd.: 1431.

StabilHy. A study1 ỉound that acidovữ sodium Solutions 
prepared w ith sodium chloride "0.9% and with dextrose 
5% were stable for 7 and 21 days respectively when stored 
at 23 degrees. Solutions stored at 4 degrees were íound to 
be stablẹ for 35 days although subsequent storage at room 
temperature produced iireversible predpitation. Predpita- 
tion may also occur when ừeshly prepared Solutions are 
rehigerated but the predpitate redissolves at room tem- 
perature. us licensed product inỉormatìon recommends 
that diluted Solutions be used vvithin 24 hours of prepara- 
tion.

1. zhang Y, tí  al. Stabilỉty of acydovir sodiiun 1, 7. and lOmg/mL in 5% 
dextrose injccũon and 0.9% sodiuin chloride mjection. Am ]  Htollh-Sya 
pharm  1998; 55: 574-7.

Uses and Administation
A ddovir is a synthetic purine nudeoside analogue 
stnicturally related to guanine. It is used mainly for the 
treatment and prophylaxis of vữal inỉections due to herpes 
simplex virus types 1 and 2 (p. 955.2) and varicella-zoster 
virus (heipes zoster and chickenpox—p. 956.2).

Herpes simplex iníections, induding herpes keratitis, 
heipes labialis, and genital herpes, respond to addovữ  by 
the intravenous, oral, or topical route, gỉven as soon as 
possible aíter symptoms appear. Both inirial and recurrent 
iníections can be successíuUy treated. Prolonged treatment 
can reduce the inddence of recuirence vvhichis particularly 
important in immunocompromised patients. Hovvever, 
when prolonged ưeatm ent is withdrawn, iníections may 
recur. In addition, prolonged or repeated courses in severdy 
immunocompromised patìents may result in the selection of 
vữus strains w ith reduced sensỉtivity and patients may, 
thereíore, not respond to continued treatment.

A ddovữ  also improves the healing oí heipes zoster 
lesions and reduces acute paln when given intravenously or 
orally; use to prevent postherpetic neuralgia is controversial 
(see p. 10.3). Benehdal eỉlects may be more marked in 
immunocompromised patients.

vvhen used by intravenous inỊusùm addovir is given as 
the sodium salt but doses are expressed in terms of the base. 
A dđovir sodium 1.1 g is equivaient to about 1 g of addovir.

Solutions ỉor iníusion are usually prepared to give a 
concentration of addovir of 25 or 50 mg/mL; this must then 
be hirther diluted to a final concentration not greater than 
abou t 5m g/m L (0.5% ) and  given ovèr 1 hour. 
Altematívely, a solutíon containing 25mg/mL may be 
given by injection using a controỉled-rate bứusion pump, 
over 1 hour. In obese patìents the dose should be calculated 
on the basis oỉ ideal body-weight, to avoỉd overdosage.

For herpes sỉm plex in íections in the immunocompro- 
tnừed, and for severe initlal gtnital herpts, or for prophylaxis oí 
hetpes simplex iníections in immunocomprơmừed patients the 
dose by the intravenous route ls 5 mg/kg given every 8 
hours, and recommended periods oỉ treatment range from 5 
to  7 days. A hỉgher dose oĩ lOmg/kg every 8 hours is given 
in the treatm ent oỉ herpes simpỉex encephalitừ. and treatment 
is usually continued for 10  days.

For variceIIa-zoster Lníections in immunocompetent 
patients, a dose of 5 mg/kg every 8 hours may also be given. 
In immunocompromừtd patíents the higher dose ot lOmg/kg 
everý 8 hours should be used.

Oral doses of addovir also vary according to indication. 
In herpes sim plex Inlectlons:
• for treatment ol primary infeữiom, induding genital 

herpes, the usual oral dose is 200 mg five tỉmes daily 
(usually every 4 hours while avYake) lor 5 to 10 days

• severely immunocompromừed patients or those vvith 
impaired absorption may be given 400 mg five times daily 
for 5 days

• for supprtssion oi recurrent herpes simplex in immuno- 
ampetent patients, the oral dose is 800 mg daily in two to 
four divided doses; dosage reduction to 400 to 600 mg 
daily can be tried. Higher doses of 1 g daily have also been 
used. Therapy should be interrupted every 6 to 12 
months for reassessment of the condition
Chronic suppressive treatment is not suitable íor mild or 
inừequent recurrences of herpes simplex. In such cases 
cpừodk treaừnent of recurrences may be preíeưed; a dose 
of 200 mg Gve times daily for 5 days has been 
recommended, prelerably begun duríng the prodromal 
period.

• for prophylaxừ oỉ herpes sỉmplex in imrnunocompTomừtd 
patients, the dose is 200 to 400 mg ỉour times daily.

The usual oral dose of addov ir for neatm ent oí 
chickenpox is 800 mg íour or five times daily ỉor 5 to 7 
days; for herpes zoster 800 mg five times daily may be given 
for 7 to 10 dãys.

For the ưeatment oỉ recurrent herpes labialis in 
immunocompetmt patients, addovir is available as a 50 mg 
mucoadhesive buccaỉ tablet. One tablet should be applied as 
a single dose to the upper gum region vvithin one hour of 
onset oỉ prodromal symptoms. Once applied, the tablet 
gradually dissolves during the day; it should not be crushed, 
sucked, chevved, or swallowed.

In herpes sim plex in íections of th e  skin, induding 
genital herpes and heipes labialis, topical treatment with an 
ointment or cream containing addovứ  5% may be applied 
5 or 6 times daily for periods of 5 to 10 days, preterably 
begứming in the prodromal period as soon as signs or 
symptoms occur. In herpes simplex keratitis a 3% eye 
ointment may be applied 5 times daily untíl 3 days after 
heaỉing.

Doses should be reduced in rmal impaừment (see beỉow). 
For details oí doses in children, see Adminisưatìon in 

Children, belovv.

Revlews.
1. Wagstaỉf AJ. t í  al. A d d o v lr  a reapprabal of lu  antìviraỉ aniviry, 

pharrnacokinctic propCTiics and Ihcrapcudc etDcacy. ŨTUỊS 1994; 47: 
155-205.

2. Lcílorr s. tí ủl. A risk-bcneOt evaluadon of a d d o v ir for the treatment 
and prophylaxis of beipes simplrx virus ỉnỉectìons. Drug Săfrty 2000:23: 
131-^2.

3. Nas$etM .etal. A cydovừlorrreatingpriroaryherpetìcgingivostữm atiús. 
Avaỉỉable ỉn The Cochranc Database oí Systematìc Revỉetvs; Issue 4. 
Chlchester. John  Wiley; 2008 (accessed 29/10/09).

Administrotion in chddren. A ddovir is licensed for use in
inỉants and children ỉor the treatment of herpes simplex 
and varicella-zoster iníections, and for the prophylaxis oí 
herpes simplex iniections in the ũnmunocompromised. It 
may be given by slow intravenous inhision over 1 hour, 
or óraHy.

Recommended intravenous doses vary according to 
country and age of the patient. They are generally given 
every 8 houis.
In the UK the 8-hourly dose íor children aged 3 months to 
12 years is calculated by body-suriace. The usual course of 
treatm ent is 5 to 10 days:

• herpes simplex and varicella-zoster inỉections in 
immunocompetent patients: 250 mg/m2

• varicella-zoster iníection in immunocompromised 
children or those with herpes simplex encephalitis: 
500 mg/m2

In the USA. the 8-hourly intravenous dose for childien aged 
3 months to 12 years is calculated by body-weight:

• herpes simplex iníections: lOmg/kg íor 7 days

• vaiicella-zoster iníections in immunocompromisĩd 
children: 20mg/kg for 7 days

• herpes simplex encephalitis: 20 mg/kg for 10  days
In the UK and the USA đĩe intravenous dose for neonates 
and infants up to  3 months oỉ age is calculated by bod y- 
weight; an 8-hourly intravenous dose oi lOmg/kg may >e 
given for the treatm ent of heipes simplex iníectioi s. 
Treatment for neonatal herpes simplex usualỉy continues 
for 10  days. Higher intravenous doses of 2 0 mg/kg every 8 
hours for 14 days (21 days íor CNS involvement) have bet-n 
recommended by the BNFC for the ưeatment oi herpts 
simplex iníection in neonates and children up to 3 m ont 1S 
of age. Similarly, 10 to 20mg/kg intravenously every 8 
hours is also recommended, for at least 7 daỹs, for tl ,e 
treatment of heipes zoster iniection in this age group.

In the UK the following ortứ doses are permitted in tl e 
ưeatm ent of herpes simplex inlections, and in  tì e 
prophylaxis of hetpes simplcx iníections in the im mun >- 
compromised:

• 2 years and oven usual adult dose (see above)
• under 2 years: halỉ usual adult dose

In the UK and the USA the oral doses for the treatment >f 
chickenpox are:

• over 2 years: 2 0 mg/kg, up to a maximum of 800 m ị. 
four times daily for 5 days

Altematively, the followũig oral doses may be used:
• under 2 years: 200 mg íour tỉmes daily
• 2 to 5 years: 400 mg four times daily
• 6 years and over: 800 mg ỉour times daily 

Although not a licensed indication, in the UK the BNỈC 
recommends tha t adclovir m ay also be given for 
postexposure attenuation of chickenpox, where varicella- 
zoster immunoglobuliii caniìot be used, in children from 1 
month to 18 yean of age; a dose of lOmg/kg 4 times daily 
for 7 days is suggested, starting 1 week after chickenpox 
exposurẽ.

Administratíon in renal impairment. Doses oí addovir 
should be reduced in renal impairment according to creat- 
inine dearance (CC) and licensed product inlormation 
gives the followlng guidance: 
intravenous dosage:
• c c  betvveen 25 and 50 mL/minute: the interval between 

infusions may be increased to 12 bours
• c c  10 to 25mL/minute: the interval between inhisions 

may be increased to 24 hours
• c c  less than  10  mUminute: patients on perítoneaí diaĩysìs 

should receive halí the usual appropriate dose given once 
every 24 hours; patients on haemodialysừ should receive 
haU the usual dose every 24 hours plus an extra halí-dose 
after haemodỉalysis

ơra! dosage:
• c c  less than lOmL/minute: herpcí simpỉex inỊcctiữns: 

200mg every 12 hours; varicella-ĩữster inỊectìons: 800 mg 
every 12  hoũrs

• c c  between 10  and 25mL/minute: variciUa-zoster 
inỹcđiom: 800 mg three times daily every 8 hours

For critically ill patients receiving renal replacement 
therapy, the  following adclovir doses have been 
recommended:1
• continuous venovenous haemohltration (CWH); 5 to 

lOmg/kg every 24 houis
• contỉnuous venovenous haemodialysis (CVVHD) or 

haemodiahltration (CWHDF); 5 to 10 mg/kg every 12 to 
24 hours

• intermittent haemodialysis; 2.5 to 5mg/kg every 24 
hours

1. B e in a  BH, et a i  Amiraỉcrobiaì dosúig concepư and recommendatìons 
ío r crỉticaỉỉy III adult patíents rcceiving continuous rcnal replacement 
tberapy or ỉnierm iưent hcmodialysis. Pharmacotherapy 2009; 29: 562-
77.

Erythema multiíorme. For patients with recurrent erythe- 
ma multííorme (p. 1684.3) assodated with herpes simplex 
inỉection a 5-day course of oral addovir at the start of the 
inỉection has been proposed to prevent the subsequent 
skin lesions. 1 lí  this ỉails, a 6-month course of oral addo- 
vữ has been ỉound to be of benefit,2 even ư the assodation 
with heipes is not obvious. It should be noted, hovvever, 
that erythema mulùíorme may OCCUI as an adverse eỉỉect 
of systemic addovữ .

1. SchoOeld JK,ữ a ỉ .  Recurrem  erythema mulùíormc: dinical ỉeatures and 
ữeatm ent ỉn a large series of pàtíents. B rJ  Dcrmatoỉ Ỉ99Ỉ; 12S: 542-3.

2. TatoaS FM, rĩ di. A doubỉe-bỉind. placebo-conưoUed trial of continuous 
acydovír therapy in re a ư re n i crythcma multỉỉonne. BrJDrrmatoỉ Ỉ995; 
132: 267-70.

HIV infedion. Herpes simplex virus type 2 (HSV-2) sero- 
prevalence among HIV-1 inỉeded persons ranges Ễrom 50 
to 90%. HSV-2 reactivations are common and oíten 
asymptomatic among HTV-1 iníected persons. During 
ESV-2 reactivations plasma and genital HTV-1 levels 
increase and may increase HIV-1 transmissibility and dis- 
easc progression. HSV-2 suppression has therefore been 
considered as a potential strategy to reduce HIV-1 viral 
load, slow HTV-1 disease progression, and possibly delay 
the need to start HAART.1 Randomised studies2'5 among

All cross-references refer to entries in Volume A
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HIV-1 and HSV -2 co - in iec ted  persons n o t taking antừecro- 
viral therapy (ART) and  n o t sev e rc ly  im m u n ocom p ro-  
m ised  fo u n d  th a t Standard HSV -2 suppressive therapy  
vrith oral a d d o v ir  (4 0 0  m g tw íc e  daily) or oral v a la d d o v ir  
(5 0 0 m g cvvice daiỉy) ỉor 8  to  12  w e ek s  significantly  
rèduced  p lasm a and gen ỉcaỉ HIV-1 leve ls . H ow ever, 
an oth er  study* reported  th a t Standard suppressive treat- 
m e n t vvith oraỉ a d d o v ir  fo r  12 w e ek s h ad  n o  eữect oa th e  
rate o f HIV gen ita l sh ed d in g  despite a reductìon  in  gen ita l 
HSV -2. A  h m h e r  stu dy7-’  in  Southern  and  east Airica in  
heterosexu a l, d iscordant (fo r  HIV-1) cou p les vvhere One 
partner vras co -in íec ted  wdth HSV -2 an d  HIV-1, h ad  a C D 4  
ị  co u n t o f 2 5 0  c e lls /m ic r o lia e  or m ore. and w a s n o t takdng 
ART, reported  th a t Standard daily  suppressive treatm ent 
(or HSV -2 w ith  oral a d d o v ir , g iv en  for u p  to  2 4  m on th s, 
reduced  th e  risk o f  HTV-1 d isease progressíon  b y  16%  
w h e n  com pared w ith  p la c eb o  tr e a tm e n t7 Hovvever, th e  
in d d en ce  o f  transm ission  o f  HTV-1 to  th e  p revỉou sly  u n in -  
(ected  sexu a l partner w a s n o t  reduced.*

1. Tan DH. tí  ềi. Can herpes sỉmplex virus type 2 suppressioa dow Htv 
đisease progresáon: a study protocol ỉbr the valacydovừ in delaying 
andretrôviraỉ treatment enrry (VAUDATE) oiaỉ. Triàls 2010; 11; 113.

2. Nagot N. t í  ai. Reducdon ơf râv-1 RNA ỉeveU with therapy to suppress 
beipes stmplex vữus. N  En$ỉ J  M td  2007; 356:790-9.

ỉ. Zudcerman RA. tí ứL Herpes ãmplex virus (HSV) suppression wỉth 
vaỉacydovir reduces rectaỉ and bỉood plastna HIV-1 ỉerels in ỈHV-l/HSV- 

•.•2-serópositive men; a nndomỉzed. doubỉe-bỉind. placebo-conưolled 
. crossorer trial. J  ĩnfeơ Dừ 2007; 196: 1500-8.

4. Baetcn iM. t í  đi. Herpes sỉmplex virus (H5V)«suppressive thcrapy 
dccrêases pUsma and geniul HTV-1 leveỉs ỉn HSV-2/HIV-1 coinỉected 

■ 'tromen; a nndoaúxcd. placebo-comroUed, ơoss-over nrial. J  bựeữ Dừ 
' 2008; 198: 1804-8.

s. - Delaay s, t i  a i Impact oí addovir on genitaỉ and pỉasma HIV-l RNA in 
HSV-2/HTV-I co-ínfecteđ women: J randomhed placebo-coiuroũed trial 
in South Aírica. ÁIDS 2009; 23: 461-9.

6. Covran FM. tí aí. A nndomỉsed placebo-concrolỉed trial to expỉore the 
effect oí suppressive thenpy with acydovir on genltaỉ sheddỉng oỉ HIV-1 
and hcrpes simplex vỉrus tỹpe 2 among Zimbabwean sex worken. Stx  
Tramm InỊta  2008. 84í 548-53.

7. Lingappa JR. tíaL  Daily acydovừ tor HIV- 1 disease progrcsstoa la peoplc 
duaDy ỉníeaed witn HIY-L and heipes ómplex vỉrus type 2ỉ a 
randomỉsed pỉacebo-controUed txỉaL Larưtí 201% 375:824-3 3.

8. Celum c  tí ai. Acydovir and trarumừsion oí HTV-I írom persons 
ỉnĩected wỉth HTV-l and HSV-2. N  Eĩtýỉ JM tđ  201% 362: 427-39.

Adverse Effects
A d c lo v ir  is  g e n e r a lly  w e l l  to le r a te d . W h e n  g iv e n  
in traven ou sỉy  as a d c lo v ứ  sod iu m  it m ay  cause local 
reactìons a t th e  in jection  site  w ith  inA am m atlon  and  
phlebitis; th ese  reacú ons m a y  be asso d a teđ  w ith  extravasa- 
d o n  that a n  Iead to  tissu e n ecrosìs.

R enal ứ n p a ứ m en t m ay  b e  a sso d a ted  tvith system ic use o f  
a d d o v ir  in  so m e patients; it !s u sually  revetsib le and i ỉ  
rep o n ed  to respond  to h ydratíon  a n d /o r  d osage redu cn on  or  
w ithdraw al, b ũ t m a y  p rõgress to  a cu te renal ía ilure . The risk  
o t renal to x id ty  is  increased  b y  cond itìons lavouring  
d ep osition  o f  a d d o v ir  crystals in  th e  tu b u les su ch  as w h e n  
th e  p a d e n t is  poorly  h ydrated  or has ex istin g  renal 
im pairm ent, or vvhen th e  dru g is g iv en  at a h ig h  dosage or  
b y  rapid or b o lu s ừ ý e c tio n . S om e patien ts taking system ic  
a d d o v ir  m a y  h a v e  translén t increases in  b lood  concentra- 
tion s o f urea and creatin ine  a lth ou gh  th is  is m ore acute w ith  
in traven ou s dosage.

O ccasional a d v e ise  ef íe c ts  after system ic u se  in d u d e  
increased  serum  bilirub in  a n d  liver  en zy m es. h aem ato lo -  
gical ch an ges, rashes ( in d u d in g  ety th em a  m u ltíỉorm e. 
S tev e n s-J o h n so n  syn d rom e, and to x ic  ep idetm al n e a o ỉy -  
sis), ỉever. h ea d a ch e. d izzin ess, and gastrointestinal effects 
su ch  a$ n ausea . vo m itỉn g . and  d ia ư h o ea . H epatitis an d  
jau n d ice  h a v e  b e e n  reported  rarely. A naphylaxỉs and  
an g ioedem a h ave occurred . R eversib le n e u r o ỉo g ia l  eS ec ts  
in d u d in g  leth argy, so m n o len ce , c o n ỉu s io a  h a llu d n ation s. 
agitation , trem ors, p sych osis, c o n v u ỉỉio n s. and com a h a v e  
b een  reported  in  a sm all n u tn b er  o ! patients, particularly in  
th o se  g iv en  in traven ou s a d d o v ir  and w ith  predỉsposing  
fa a o r s  su ch  as renal im pairm ent; th ese  eDects m a y  be m ore  
m arked ỉn o lder p atien ts. T hrom botìc throm bocytopen ic  
purpura and  h a em o ly tic  u raem ic syndrom e, som etim es  
resu lú ng  in  death . h a v e occurred  in  im m unocom prom ised  
patien ts g iv en  h ig h  p aren teral doses o f  a d d o v ữ . A ccelerated  
d iỉỉu se  hair loss has also b e e n  reported.

T o p ia l  a p p l la t io n  o f a d d o v ữ  m a y  produce U an sien t  
stìnging . b u m in g , itch ing . o r  ery th em a. E ye o in tm en ts  m a y  
o c a s io n a U y  p rod uce tra n sien t stinging. super& dal punctate  
keratopathy . b lepharitis. o r  con ju n ctiv itìs .

E ffects o n  th e  b lo o d . T h ere  h as b een  n o  ev id en ce o ( b o n e -  
m arrotv to x id ty  in  p a tien ts  g iv en  a d d o v ừ  a fter b one m ar- 
ro w  transp lanta tion .u  H o w ev er, m egalob lastíc  haem ato-  
p o ie sis  w as se e n  in  th e  b o n e  marrovv o ỉ  3  patien ts g iv en  
a d d o v ir  ỉo r  su sp ected  or p r o v e n  h erp es sim p lạc en ceph a l-  
itís .’ There h a s a lso  b e e n  a  rẹ p o it o f  inh ib ition  o í  h u m a n  
p eripheral b lood  ly m p h o c y tã  in  sạm ples tak en  írom  
h ea lth y  subjects g iv en  a d d o v ừ .4

1. Serota FT, et at. Acydovỉr treatment ot herpes xoster ỉníections: use ỉn 
children undergoiõg bone marrow tnospũntatỉoa. JAMA 1982; 247:
2132-3.

2. Ctuckman E  eỉ ai. Oral acydovỉr prophyỉacdc treatmcnt of hetpeỉ 
simplex inỉectỉon after bone marrow tnnsplantađon. J  Antimừrok 
Otêmother 1983; 12 (suppl B): 161-7.

3. Amos RJ. Amess JAI_ MegaỉobUstic haemopoiesis due to acydovir. 
Lanat 1983; i* 242-3.

4. Tauris p. «r aL Evaluatíon oỉ the acydovỉr-ỉnduced modularton of the 
pỉaque^íoroiing celỉ response oỉ hum an perìpheral bloođ lymphocytes. J  
Ântimứrob ơumotíter 1984; 13: 71-7.

Effeds on the kidneys. A ddovừ  is excreted mostly by the 
kidney, and reaches high concentrations in  the tubular 
lumen, but is rdatively insoluble in  urine and may there- 
ỉore a u s e  intratubular preápitation of crystals in the kid- 
ney and renal damage which may result in  acute renal 
(ailure vvithin 24 to 48 hours. High doses, dehydrađon, or 
pre-eásting renaỉ impairment increase the tisk o! atído- 
vir-assodated acute renal ỉailure, vvhich has been reported 
in  12 to 48% of padents in some series. Although usually 
asymptomadc there may be nausea, vomiting, and flank 
pain. together with haematuria and pyuria. Most padents 
recover on  stopping the drug and rehydratioru though 
so me need temporary dialysis; use of a loop diuretic may 
be helpíul in some ases . Slow Ỉnhiỉion and adequate 
hydratỉon a n  help to prevent crystal predpitation, and 
doses shoulđ be ređuced in patients with underiying renal 
impairment.1'3 An obese man developed acute renal íail- 
ure aiter seven ỉ-g  doses (calculated according to his 
aaual body-vveight) of intravenous addovir. A ddovir dis- 
trỉbutes mainly ínto water and therelore dosing based on 
actual rather than ideal body-weight may result in a sig- 
n ifian r overdose and thereby increase the risk íor renal 
impairment.3

There are also ocosional teports of renal toxidry 
apparently unrelated to crystal predpitatìon .4-4

1. Fenzelỉa MA. CrysuM nduced acute renaỉ ỉailure. A m  J  Med 1999; Ỉ06ỉ 
459-65.

2. H enundex  JO, t í  ai. Acydovỉr*iziduced renal íaíhire in an  o b « e  patỉent. 
Am J  HeaUk-Sytí ?harm  2009; 66 :1238-91.

3. Fleischer R. Johnson M. Acydovir nephrotoxidcy: a case report 
highỉỉghtỉng the importance of preventioa. tk te a ỉo n . and treatm ent ot 
aqrdovir-induced nephropathy. Case Report Med 2010; 2010: 602783.

4 . Giustina K đ a L  Low*dose acydovừ and  acute renaỉ ỉailure. A m  Intem 
M »i 198% 108: 3 IX

5. Eck ?. t í  aL Acute renal ỉaỉlure and  co DU aher a h ig h  dose ol oral 
acydovtr. N B nsU A ừ d  1991; 325:1178.

6. Johnson GL t í  at. Actỉte renal hùhue and  neurocoxldcy íoỉỉomng oraỉ 
acydovừ. A m  PharmaaOưr 1994; 2 8 :46Ữ-3.

Effects on the nervous System. Neurotoxidty, induding 
tremor, coníusion. myodonus, agitatìon, lethargy, or hal- 
ludnation, is an uncommon adverse effea  of addovlr, 
and may be hard to distìnguish hom  progression oí the 
underlying disease State. Renal impairment may increase 
the risk, ălthough no dear reladonship with peak plasma 
concentrations has been shown; o se s  are also more com- 
mon in elderly patíents and those takĩng other neurotoxic 
drugs. 1 Of 143 patients given ad d o v ữ  by intravenous 
inỉusion in  doses ranging bom  0.75 to 3.6 g/m 2 daily ỉor 
the ưeatm ent ot herpesvỉrus úiíecnons after bone marrovv 
transplantation. 6 developed reversible neurologiol symp- 
toms induding tremor. agitatíon, nausea. iethargy, mild 
disoiientatlon. autonomic instability, hemiparaesthesia, 
and slurred speech.2 HEGs were dlSusely abnormal in all
6 . Symptoms improved in all patìents o n  vvithdravving ad- 
dóvir; reinsdtuóng addovữ  in  2 produced a recuưence of 
symptoms. Concomitant therapy induded irradiaúon and 
methocrexate intratheolly  for ãll 6, interíeron alía for 3, 
and ddosporin for 1 . It has been suggested that ư ĩt is dư- 
íĩcult to distinguish wotsening encephalitis bom  addovir 
neurotoxidty, a trial of haemodialysis m ỉght be appropri- 
ate.J Development of neurotoxic symptoms has been 
reported4 to be assodated vvith increased concenưations of 
the metabolite 9-arboxymethoxymethylguanine in se rum 
and CSF.

1. Em st M E Fnney RJ. Acydovỉr- and ganddovỉr-induced neurotoxídty. 
Ann Pharmamiher 1998; 32: IU - Ĩ 3 .

2. W ade J C  Meyen JD. Ncurologic symptoms assodated with parcntcral 
acỵdovịr treatmem aíter marrow tranĩplantation. Ann ĩntơv Mtd 1983: 
98 :921-5 .

3. Brady M. Main J. A ddovir neurocoxidty ỉs an  im ponant side e ííe a  of 
ih en p Y  ỉn paiỉenu tritb rcnal ỉmpairmcm. Oin Med 2009; 9: 630. 
Correction. ibid. 2010; 1% 205.

4. Heỉỉdén K tía ỉ .  The addov ir raetaboỉltc CMMG is detectabỉe in the CSF 
of subjects vríth neuF0p$ychỉacnc symptoms durỉng acidovừ and 
va ỉaddovừ  treatment. J  Antìmừnb ơtamothcr 2006: 57: 945-9.

Effeds on the skin. Vesicular or bullous lesions have be en 
assodated with intravenous use of addov ir in paticnts 
thought to have herpes simplex encephalitis.u  Careỉul 
evaluation is necessary to diíĩerentiate the reaction (rom 
hetpetic lesions. R eo ll dermatitis in an  area previously 
aHected by herpes zoster lesions has also been assodated 
vvith addovir.’

See also Hypersensitivity, below.
1. Budc M I. tì íL  VesỉcuUr eruptíom  bDcmtait acydovữ  adm inlsuadan. 

A m  rh ú m u a ứ u r  1993; 27: Ũss-9.
X  A nn ỉn ịau d  t .  t ì  »1. Enipdon buOeuse lw a£s£e a p rii  iniecdoa 

ta trrv d n cu ic  d‘a d d o r i r  mécanisme toxiqae ou  lmmuooallergique? 
A m  D tnu to ỉ V m tm t  2000; 127:496-a.

3. Camasco L  t ì  aỉ. D nif eruptkm  K a iad a «7 co adclov ir irich rccaỉỉ 
phenoounon  in  a dennatorae prevỉously aB eaed  by heipes aoster. Qin 
Bqt Dtmuứot 2002; 27: 132-4.

Hypersensitivỉly. Hypersensitívity reactíons, 1'1 induding 
maculopapular rash and itching, anaphylaxĩs, and angio-

edema have been assodated vvỉth the use of addovứ. • 
Cross-sensidỵity to íamddovír* and to the prodrug valad- 
dovir5'* may occun although some patìents hypersensitive 
to addovir have been treated with íam ddovứ as an  alter- 
natìve.7 Successỉul induction of toleiance to oral addovứ  
has been desadbed. 1-4

1. Henry RE. a  »/. Successlul oral acydovừ daen ád aad o n . A m  AUtrỊy 
1993;70:386-8.

X SchụsKT ỉ .  0  al. AUergic drug erupdon secondary 10 innavenoua 
acydovir. Aứa Derm Vtnátol 2008; 88:196-8.

3. Jen  S ĩ. tí ai. Prababỉe acydovừ-lnduced angioedema in » paden ỉ wỉth 
RIV bìícction and  ỉuspected varỉcena<zostèr virus encephaUđs. Am J  
Htalơĩ-Syrt Phann 2011; 68: 2257-60.

4. K ềÝtiit M. t í  aí. Crađed challenge ỉa  an  ad d o v ir aỉỉergỉc patỉent, S a  
Transm InỊtữ 200 L; 77 :204-5 .

5. LammỉmauỉU K. t í  aỉ. Rapld systemỉc vaỉaddovỉr reacdoa subsequent 
to ađdovỉr co n ta a  aỉỉergy. Contaữ Dermatitìs 2001; 45: Ỉ8L.

6. Ebo DG. tí aL Immediatè allergy Crom valacydovir. AUtrgy 2008; 63: 
941-2.

7. Bayrou 0. tí ai. Fam đdovỉr as a po&ỉbte aỉtem aòve oea tm en t la  some 
cases 0ỉ  aỉỉergy to acydovỉr. Cantact Dtrmaứtìs 2000; 42: 42.

Vasculitis. A ddovữ has been  assodated w ith vasculitís. In 
one patient1 it was one of many drugs given tha t may 
have aused  a necrotising vasculitis. In another report an 
immunocompromised child with chickenpox given addo- 
vừ by inhision developed a vasculitic rash which dỉmin- 
ished on vvithđrawal of th e  drug.]

For a report of peripheral neưropathy assodated with 
vasculiás due to the prodrug valaddovừ, see Eữects on the 
Nervous System, p. 1021.3.

2. von Sdìaiỉhess GX Sauter c .  A cydovirand herpes xoster. N E ngU M td  
1981:305: 1349.

2. Platt MFWr Eden OB. VascuUds ỉn assodatioo with diidcenpox 
treatment ín dtíỉdhood acute ĩymphobỉastỉc ỉeukaemia. Lanat 1982; i t  
763-4.

Precautions
Systemic addovữ  shouỉd be used wỉth a u t io n  and in  
reduced doses in  patìents with renal impaỉrment (see 
Administradon in  Renal Impairment. p. 964.3). The elderly 
and padents vvith existing renal impairment should be 
dosely monitored for neurôtogial adverse eữects. Ađequate 
hydradon should be maintained in patients given parenteral 
or high oraỉ doses of addovir. Intravenous doses should be 
given by infusion over one  hour to avoid predpitaũon oỉ 
addov ir inrthe kidney; rapid or bolus inịection should be 
avoided. The risk of renal impaứment is increased by use 
vpith other nephrotoxic drugs. Doses oí intravenouỉ 
addovữ  based ôn actual body-weight may be excessive in 
obese patients, espedaUy those with renal impairraent; 
doses (or obese parients should be alcu lated  according to 
their ideal body-weight (see also under EBects on the 
Kidneys, above). Intravenous addovir should also be used 
wìth au tio n  ìn padents with underlying neurologial 
abnormalides, w ith signiR ant hypoxia. or w ith serious 
hepatìc or electrolyte abnormalities. In severely immuno- 
compromised patíents. prolonged or repeated courses of 
addovir may result in th e  selection of virus strains vvith 
reduced sensitívity; patìents may, thereíore, not respond to 
continued ưeatment.

Breast (eeding. A ddovir is distributed into breạst milk1-4 
and in some instances concentratíons are higher than in 
matemal serum .1*1 Licensed p rodua inỉormation reports 
thac a matemal oral dose of 200mg five tùnes daily could 
expose a breast-íed intant to 300 micrograms/kg daily and 
advỉses caution when giving nursing mothers addovir. 
However, no adverse eỉíects have been seen in breast-fed 
iníants of mothers taking addovir, and the last available 
guidance from the A m ed a n  A adem y of Pediatrics con- 
sidered’ that it was thereíore usually compatìble with 
breast (eeding.

1. Lau iu , a  ai. líncxpccted accum ulatlun of acyduvir in breast milk vYÚh
estim ation  o ỉ in ía n i  e x p o su re .  Obstet G ỵtưco l 1987: 6 9 : 4 6 8 -7 1 .

2. Meyer u. tí ai. Acydovir in  hum an breast milk: Am J Obsttí Gyrunl 1988; 
158: 586-8.

3. Bork K. Benes p. Concentration and kìnetíc nud ies o í Ịn tnvenous 
acydovir in se rum  and breasc tnilk of a padent with eczema herpetìcum.
J  Âm Aead Drrmaioi ỉ 995; 3 2 : 2053-5.

4. Taddio Ai. t í  ai. Acydovir excretkm ỉn hum an breast milk. Ann  
Phamamther 1994; 28: 585-7 .

5. American Academy oỉ P edỉaưks. The transíer o í drugs and  ocher 
Chemicals into hum an m ỉỉk. M ía ữ ia  2001; 108: 776-89. [Retlred May 
2010} Conection. ibid.; 1029. Aỉso .available au  hnp://aappoỉỉcy. 
aappũbU catỉons.org/c^/conienưhin/pedỉatrỉa% 3b108/3/776 (ãccessed 
02/04/08)

Porphyria. The Drug Database lor Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Potphyria Centre Svveden. dassiGes addovdr as not 
porphyrinogenic it may be Uỉed as a drug oí first choice 
and no preautions are needed . 1

1. The Dmg D aab a ie  lor A curc Poiphyria. A n lU b le  Í t  bttp;//w w w . 
drugs-porphyrfa.org (accessed 22/09/11)

Pregnancy. The inddence o( congenỉtal abnormalíty and 
sponuneóus ĩetal loss in  1246 o ses  of prenatal exposure 
to oral or intravenous a d d o v ứ  (as recordeđ by the Inter
national Acydovir Pregnancy Registry betvveen 1 June 
1984 and 30 June 1998) did not signiRantly diKer from

The Symbol t  denotes a preparation no longer actively marketed
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those ìn  the general populatìon. 1 A large population-based 
histoiỉcal cohort study2 oí live-bom iníants in Denmark 
hom  Januaiy 1996 to September 2008 íound exposure to 
oral adđovứ  (1561 exposures), valaddovir (229 expo- 
sures), òr íam ddovir (26 exposures) in  the first trimester 
of pregnancy was not assodated wỉth an  increased risk of 
major b inh  deỉects diagnosed Tvithin the Ẽrst year oí Uíe. 
Porty of 1804 inỉants (2.2%) exposed to addovir, valad- 
dovữ. or íam ddovư  in  the first trimester were identiEed 
w ith a major birth deỉea  compared wlth 19920 of about 
800000 (2.4%) unexposed iníants. SimUariy, use of ađ- 
dovỉr cream ỉn the first trimester oỉ pregnancy was not 
assodated with b itth  deíects but there were too few expo- 
sures to penddovừ  cream to evaluate its saỉety.

The Royal CoQege oỉ Obstetridans and Gynaecologists3 
recommends tha t systemic addovir may be given to 
pregnant women who present with a first ẹpisode of genỉtal 
heipes, however. cautìon. is advised tvhen givmg addovir 
beỉore 20 weeks of gestadon. Daily use ovẽr the lást four 
weeks of pregnancy to ređuce the risk of recunence ai term 
is, however, not routinely recommenđed. Due to an 
apparent increase in risk and severity o( varicella 
pneumonitìs in  the latter halí o{ pregnancy, the UK 
Advisory Group on Chickenpox4 recommends oral addovir 
lor all pregnant vvomen with chidcenpox who present 
vvithin 24 hours o{ the onset of a rash if pregnancy is at more 
than 20 vveeks oỉ gestatìon.

1. Scone XM. t í  ai. Pnrgnancy outcoraes íollovving synem k prenauỉ 
acydovir cxposure: condusions írom the Intem atỉoaaỉ Acydovỉr 
Pregnancy Regiỉtry, 1984-1999. Birth Drftơs R a  A ơ ù t Mữl Teratat 2004; 
70: 201-7.

2. Pastem ak B, Hvtìđ À. Use of acydovữ, valacydoYỈr, and bm d d o v lr in 
the  first trimester of pregnancy and the rỉỉk o í blrth deĩects. JAMA 2010; 
304: 859-46.

3. Royaỉ CoUege ữỉ O bsteuidans and Gynaecologists. GreetMop guideỉine 
no . 30: m anagem em  of genỉtaỉ herpes in pregnancy (revỉsed September 
2007). Avaũàble an  http://wwwjcog.ot8.uk/files/rcof-€OTp/upỉoaded- 
fiỉes/GT30GenÌtaỉHerpes20ơ7.pdl {accessed 01/03/11)

4. N athw ani D .t ta L  VaiỉceUa in íeakm s ỉn pregnancy and the newbom: a 
revỉeve prepared for the XJK Ađvỉsory Group on Chlckenpax on behah of 
th e  Britiỉh Sodety ỉo r the Stuđy oỉ Iníectìon. J  /n/ed 1998; 34 (suppỉ 1): 
59-71.

Sodỉum content. Each g of addovir sodỉum contaỉns 
4.05 mmoỉ of sodium.

Interactìons
Probenedd is reported to block the renal dearance of 
addọvir. The risk oi renaỉ impainnent ìs increased by use 
vvith o ther nephrotoxic drugs.

Antívỉrals. Use of àdovudine with addovứ is not generally 
assodated w ith addiúonal to n d ty .1 Hovvever, there is a 
report2 of a parient vvho had ovenvhelming íatigue when 
given addovừ  and ddovudine together, no sũdi ettect 
óccurred when each drug was given alone.

Form er p ro d u a  inỉormation for interfcron alỊa-nì 
reported Progressive renal íailure in patients also given 
addovữ .

1. Tanagỉione TA. tí  aỉ. Phannacokỉnetic evahiatỉons oỉ low- and high-dose 
âdovud ỉne  pius hỉgh-dose acydovỉr ỉn patiems with symptonutíc 
h un tan  ỉm m unodeSdenqr vỉrưs ỉníectỉon. Aỉttímừrob Agenừ ơumoOur 
1991; 35: 2225-31.

2. Bach MC. Posãbỉe drug ỉnteractỉoD during therapy wich nidothym idine 
a n d  acydovừ tor AIDS. N Engl J  Mai 1987: 316: 547.

TheophyHine. For reỉercnce to evidence that aâdovir inhi- 
bỉts theophylline metaboỉỉsm, resultíng ỉn acaimulatíoo- see 
p. 1235.2.

Antìviral Action
A ddovir is active against herpes simplex virus type 1 and 
tỵpe 2 and against varicella-zoster virus. This actìvity 
requires ỉntraceỉlular conveision of addovứ  by vữal 
thymidine kinase to the monophosphate with subsequent 
converậon by cellular enxymes to the diphosphate and the 
active triphosphate. This active ỉonn inhibits vữal DNA 
sỳnthesis and replication by inhibitìng the herpesvỉrus DNA 
polymerase enzyme as well as being incoiporateđ into viral 
DNA. This process is highly selective for Iníeaed cells. 
Studỉes in  anừnab and ỚI vitro ha ve ỉound various 
sensitivitìes but show that target viruses are inhibited by 
concentrations of addovữ  that are readily achieved 
dinically. Herpes simplex virus type 1 appears to be the 
most susceptible, then type 2, followed by varicella-zoster 
virus.

The Epstein-Barr virus and CMV are also susceptible to 
addovữ  to  a lesser extent. However, for CMV it does not 
appear to be acửvated by thymidine kinase and may act Via 
a diổerent mechanỉsm. Epsteỉn*Bair vỉrus may have 
reduced thymidine kinase activity but its ĐNA polymerase is 
very sensitive to  ỉnỉũbition by addovir triphosphate, which 
may account for the partial activity.

A ddovir has no activity against iatent vữuses, but there 
Is some evidence that it inhỉbits latent hetpes simplex vừus 
at an  early stage oỉ reactívaúon.

Herpes simplex virus deveỉops resistance to addovừ  ỚI 
vitro and in viva by selecdon oí mutants defident in 
thymidine kỉnase. Other mechanisms oỉ resistance indude 
altered substrate spedBdty o{ thymldine Idnase and 
reduced sensitívity oỉ vbal DNA polymerase. Resistance 
has also been reported with variceHa-zoster vừus, probably 
by slTTiilar medianisms.

Aỉthough occasional treatment ỉaỉlures have been 
reported, resistance has not yet emerged as a  major 
problem ỉn treating heipes simplex Inỉections in  immuno- 
competent patients. However, teslstant viruses are more 
likely to be a problem ỉn patients with a suppressed immune 
respónse.

There is virtually complete cross-resistance oỉ herpes 
simplex straỉns betvreen addovừ  and penddovữ, although 
it is not universal. Cross-resistance is also nearly universal 
betvveen addov ỉr and brivudine. However, cross-resistance 
is not usuaỉly seen in  addovữ-resistant thymidine kinase 
mutants to ddoỉovir, ĩoscam et or vidarabine, which rither 
do not require intracellular activation, or are not activated 
by thymidine kinase. ư  resistance'does occur, it must be due 
to DKA polymerase mutation. Addovừ-resistant thymi- 
dine-kinase mutants of herpes simplex are often aoss- 
resistant to ganddovir, vvhereas addovữ-resistant poly- 
merase mutants oỉten retain sensitivity to the latter. Cross- 
resỉstance in strains of variceUa zoster virus between 
addovữ  and penddovir has been reported.

Resistonce. Reíerences.
1. Bacon TH. tí  ai. Herpes sỉmpỉex vỉrus resisunce to icỵdovir and 

penddov ỉr a h e r two decades oí andv ỉn ỉ therapy. ơ m  Micmbieỉ Rev 
2003: 16:114-28.

2. Maìvy D. tí  a i  A retrospeciive. case-concrol study of acydovỉr resỉsunce 
ỉn herpes simplex vỉrus. ơ in  ĩnfta Dừ 2005; 41; 320-6.

PharmacoỊdnetìcs
A ddovữ is poorly absorbed ỉrom the gastrointestinal tract 
after oral doses. Bioavailability of oral addovứ is about 10 to 
20%; orally active prodrugs such as valaddovừ (p. 10 2 1 .1 ) 
have been developed to overcome this poor absorptíon.

Aiter inữavenous dosage as addovừ  sodium it ỉs vvidely 
distributed to body tissues and Auids induding the CSF 
where concentratìons are about 50% oỉ tbose in plasma. 
Protein binding is reported to range írom 9 to 33%.

A ddovữ is exaeted  largely unđtanged in  the urine, by 
glomerular Sltration and some active tubular seaetíon, 
with up to 14% appeaiing in the urine as the inactive 
metabolite 9-carboxymethoxymethylguanine. In patients 
with normal renal íunction, the halỉ-liíe is about 2 to 3 
hours. In patients wìth chronic renal íailure, this value is 
inaeased and may be up to 19.5 hours in anuric patients. 
During haemodialysis the haU-liỉe has been reported to be 
reduced to 5.7 hours, with 60% of a dose of addovir being 
removed. Faecal excretion may account for about 2% of a 
dose.

Probenedd increases the halí-hỉe and the area under the 
plasma concenơation-time curve oỉ addovứ.

A ddovừ crosses the placenta and is distributed into 
breast milk in concentrations about 3 times higher than 
those in m atem al serum.

Absorption o{ addovir is usually slight aher topical 
application to in taa  skin, although it may be increased by 
changes in ỉorm ulatíon. A ddovir is absorbed alter 
applicanon of a 3% ointment to the eye giving a relatìvely 
high concentration in the aqueous humour but neglỉgible 
amounts ỉn the blood.
Revíevvs.

1. de M innda p, Blum MR. Phannacokinedcs of aeydovir aỉter 
ỉmravenous and  o n ỉ  adminỉsvatỉon. J  Aĩtíùmavb Qumother 1983; 12 
(suppl B): 29-37.

2. Tafirfn OL. Clinical phannacoklnetics o ỉ acydovii. ơ in  Pharmaakina
1983; 187-201.

3. W agsufl AJ. t í  aỉ. A ddovỉn  a reappnỉsaỉ o ỉ its an d v in l acdvity. 
phannacoỉúneUc propertỉes and therapeutỉc eữỉcaq'. Dnt$s 1994; 47: 
153-205.

Dỉstribution. The phannacokinetics of oraỉ addovir and its 
disữibution into the eye.1

1. Hung SO. tí ai Pbannacoldnetỉcs ữf oral acydoidr (Zóvirax) in the eye. 
Br Ĩ  Ophthalmoỉ 1984; 68: 192-5.

P reparo tions

Proprietary PrBporolions (details are gi ven in Volume B)
Singie-ingredient Preparotion*. Arg.: Acerpes; Addo; Addotex; 
Apotarm; Dioxis; Duolip; Laíevix; Llsovyn Oralsone Herpes 
Povirab Trixvirab Virostatic Xidovir; Zovũax; AuitraL: Adhex- ■ 
al; Advin Acydo-V; Bliỉtex Antìvữab Chemists Own Cold 
So te: Lovir; Nyal Antiviial Cold Sore; Oxvir; Zovirax' Zydirt; Austrùr. Adc Addobene; Addostad; Acdvir, Herpomei 
NycoviiỶ; VứoMed; Xorox; Zovirax; Belg.: Addomed; Docad* 
doft Viratop; Zovirax; Braz.: Addoỉar; A ddom ei Addon 
Adverab Advirax; Andomax; Antivỉiax; AvỡaL' ơovln Durto- 
vixax; Exavừ; Ezopen; Hedivic Heipesib Hervirax; Hpvir. Uni 
Vu; Zovirax; Canad.: Zovũax; ChOc Eurovir; Lisovyi; ohavin 
Vưonida; Zovirax; china: A Lun ịfí-ồ); ATe Mi An 
$ ) ; Ai Bd Qing Ai Er xin (S ^ R ) ;  Aũữce (ÍS IS );
Asile (H SíS); Bangna (^11A); Bao zhen Kang Bo shi

Duo Wd (»ti:£.fc); De Er Xi Wei Dong Yạ) Qi
Rui (3ĩ|§5|Sí); Gantaỉ C&S); He Gu (ÍP#); Jie Ke (S ĩ^ ) : Jịe 
Luo W d I); Jimin Wdxía (8FKSSĨÌ; Kang Da We:JJS 
ìtìÈ); Kedumig (3 t* S ); u  Ke Hng ( ■ « ¥ ) ;  Ị Ị  Ke Xin ( á í*  ữ); Luo Fu (& £); Nai ặe  (* # ) ;  QÍang Ni ( 3 ^ ) ;  Qing Lin 
(?##); sha Wei Luo (&&»): Shẽng Nuõ Wei ( Ỉ 3 % ) ;  Tian- 
cheng Ịữ Er ( ^ i* ( t^ ) ;  Wei Ping (4 T ) ; WeỊXỈn (^ ( i) ;  Wei- 
J!a (>£?); You Kang (ịỉiM); zhăigda Jiepu (1EẦỈỆW): Zhtt Li i&ý]): zóvtrax iyiovừ (ăữit); d.: Acydostad; Her-
pesin, Provixsan; Ranvírt; Vỉrolext; Zovirax Denm.: Addodan; 
Advii; Avirox; Geavir Herpavir: Zovir; Zovừax' Fin.: Adc tad; 
Ađovin Acydostad; Acyiax; Antìx: HerpoKps; Zovirax Fr.: Vd- 
dovỉvaxt; Actívin Herpevin Kendix; Remex; Vbuclm; 
Zovirax; Ger.: Aceipest; Adc-Ophtak Adct: Addot; Add( be- 
ta; Addostad; Advừh AdVỉsion; Supravirant; Vlrupos; Vb dn; 
Zoliparin+: Zovirax; Gr.: Abduce; Amitrox; Bioxữox; Caig isib 
Cevinolon; Clovỉrax; Cydoviran; Erpadovin Erpixon; Etasi en; 
Hbrilan; Hagevin Helposot Henkun Neldữn; Pulibex; Unip CX' 
Veipir; Virusteril; Xorox; Zenunìb Bcoten; Zidovimm; Zovi ax; Hong Ktmg-. Adlax; Adovữaxt; Avorax; Clinovirt; Cuãvi ral; 
Cydovax; Dedovin Endr; Eurodovin Fanovứt; Lovữ; Medo Ar. 
Qualidovir Saíoraxỷ; Syndovữt; Vidadovirt; Viresc Virod ar; 
Vỉrudd; Warivíronf; Zevinf; Zoral; Zoraxjnf; Zostinf; Zcsti- 
nolỷ; Zovirax; Hung.: Acydostad; Herpeán; Telviran; Viro ex; 
Zovirax; ĩnđim Adv; Advir; ACV; Acvirall; Alovin Axo lir, 
Cevirin; Civữ; Cutivir; Cydovir Herperax: Herpex: Herpil: E er- 
zovữ; Kayvứ; Koviran; Lovir Nisivir Ocurax; Ocuvin Olca 'in 
Ovin Zovirax; Inđon.-. Adfar Azovứf; Clinovin Qopes; Da 10- 
vir; Herax; Herpidot Kenrovừt; Li co vin Maưovừt; Mola 'in 
Nevint; Palovin Povirat Quavirt; Scanovin TemiraL' Virsiis: 
Vircellat; Vircovữ; Virdam; Víreih; Viipes: Virtan Vini es; 
Zordt; Zoten Zovữax; Zumasidf; Zydorax; ỉrt: A dc BeDvir ix; 
Hetpetadt; Soothelip; Vưallet Zovirâx; Israel: Advin Acydo V; 
Acydovenỉn Cydomed; Supra-VIrt; V-Ral; Zovirax; ItaL: A d- 
din; Adcllnlabiale; ACY; Acyvirt; Alovir, Amodivyn Avữa se; 
Avix; Avydon Avyplus; Cydoviran; Dravyn Ehiviral; Esa’ in 
EudivừỶ: Fuvữom Heipesnib Hiadon Nedovin Neviran; Rit u- 
vin Sanavin Voradon Zovirax; Jprr. Zovừax; Malaysừt: Acylt te; 
Avorax; Cusiviral; Dedovin Hepirax; Herpevex" Lo vin Medo' in 
Vacrax Viriess Virudd; Zevin; Zorab Zoraxin; Zovừax; Mtx.: 
Adíurt; Akevin Apo-Vm Avừex-T; Biovirat" Brimex; Cidof :r- 
on; Clirbest' Clodven Clovex; Clyvorax; Dysldy; Epsint; Ersen 
Fừexf; Herdvữ; HerpilemỶ; Isavin Jersin+; Kerastìl; Ladkrn; 
Landvin Lesadon Madov; Opthavin Seradc Slnarden; Sopiii- 
vin Sovidon Vidoran; Vidơvin Viremix Virestat; Viigangeb 
Vữoxil; Zirconia; Ziverone; Zovũax; Neth.: Acydostad; Herpo- 
lips; Kniidvat Koonslipcreme; Zovirax' Norw.: Andx; Zovir: x; 
NZ: Lovin Viraban; Zolaten; Zovirax; Phữipp.: Adheipin; Acy- 
hext; Clovin Cloviroa' Covelay; Cydostad; Heipex; Klozivt X 
Lo vin Terdovirt: Vỉrest; Zealon Zoteran; Zovirax; PoL: Abt >  
virt; Adx; Antivin Awirolf; Cusivứalt; Hascovin Herpesn; 
Herpex Heviran; Virolex Vĩru-POS; Xorovirh Zovbax; Pot L: 
Addosina; Addovax; Bddoían Qdovữal; Dividt Paulvữ ib 
Hermix-Sotex Milavin Vidovirb Zov800; Zovừax' Rus.: Qti’ ừ  
(IỊsrtiiBKp); Cydovii (lỊHKnoBHp); Heiperax (rqmepaxc); Herp t- 
sin (Tq>necMH)t; Heipevừ (rqjne«jip)t; Lovứ (EoBụp); Medo' ir 
(Meaoiap); Provirsan (IIpoBHpcaa); Vlrolex (BHponerc); Vivor X 
(Braopaxc); Zovirax (3oBnpaKC); S-Afr.: Ađtab; Adtop; Activ n 
Cydivex Lovire; Vyrohexab Zovirax; Singapore. Avorax' Bea. 1- 
AX; Cuávirab Dedovũ; Dravyn Enún Erỉvìiax; Lovin Medov r. 
SP-Vixac Vacrax; Vừest; Vùiẽss Vĩvoraxt; ZoiaL' Zorax; Zora 
in; Zovirax; Spain: Addostad; Bel Labial-h Herpial; Maynai -  
Virheipes; Vinnent; Vưudenn; Zovicrem; Zovirax; Sv/td.: An i; 
Geavũ; Zovũax; Switz.: Advin Avirab Helvevin Virucalru' 
Zovirax; Hun.: ACV; Acyvin Azovax; Azydnf; Clinovin clovi i; 
Clovừa; Cobon Covũ; Cydoraxt; Dedovin Ends Falerm; He - 
penon; Hetperax; Herpiiax; Heipixyg: Lermex; M-Zavin Marvi - 
Monirax; Norum; Paviria; Ran vin Redovax; Vermis; Vilerrí 
Vlraxy; Virless; VlroElc Vlrogon; Vưolant; Vưomed,- Vưon l; 
Vivaxb Vivin Vizo; Zevỉn; Zocovin; Zovirax; Zyvbpac Turk 
AcyL Aklovin Asivtrat Hemovin Herpekst; Klovỉreks-L; Provi • 
Silovir, Vưosib Virupos; Xorox: Zovirax; VAB: Lovrak; Vỉ’: 
Avữal-h Gearsore; Cymex Ultxa; Herpetad; Soothelip; Vừasor t; 
Virovin Zovirax; Ukr.: Adc (A ukx); Advứ (Anasup); Herpev r  
(Tepnerap); Heviran (reanpaB); Vĩrolex (BHpoaexc): Zovũac 
(3oihp*kc); USA: Sitavig; Xerese; Zovũax' Yateĩ.1 Addon Avi ; 
Cloiyvĩb Heipin; Zovirax..

MuK-ingredienl Prepcrotions. Cz.: Xerdean Denm.: Xerdea ; 
In d ia :  Clovưax; S u s . :  Herpleron ( re p n $ ẹ p 0H); S w e í :  Xerdea ; Ukr.: Heipíeron (IepnộepoH)t.

Phui mompniainl Praparations
BP 2014: Addovlr Cream; Addovỉr Eye Ointment; Addovir 
Inhision; Addovir Oral Suspenáon; Addovir Tablets; Dispei ■ 
sible Addovữ Tablets
USP 36: Acydovir Capsules; Acydovừ for Injectlon; Acydovi • 
Ointment; Acydovb Oraỉ Suspension; Acydovữ Tablets.

A d e f o v i r  IB A N , U S A N ,  rfNNI 

Ạdéfovii;!Aclefĉ rurn; GS0393; PMEA; Afle$OBnp. 
{[2-(6-ẢmÌnò-9H-punỉv4-y0ethoxy]methy0phosphonic acĩý; 
9-{2^Phdsphonotnethoxy)èthy|]ádenine.
9 d , 2 N A P = 2 7 3 . 2  
CÃS -  106941-25-7.
ATC —  J0SÁF08. ■

'ATC Vet —  QJ05AF08. ■■■-■■
ỤNH —  6GQP90I798.

AU cross-references reíer to entries in Volume A

http://wwwjcog.ot8.uk/files/rcof-%e2%82%acOTp/up%e1%bb%89oaded-fi%e1%bb%89es/GT30Gen%c3%8cta%e1%bb%89Herpes20%c6%a17.pdl
http://wwwjcog.ot8.uk/files/rcof-%e2%82%acOTp/up%e1%bb%89oaded-fi%e1%bb%89es/GT30Gen%c3%8cta%e1%bb%89Herpes20%c6%a17.pdl
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Adefovir Dipivoksil; Adéíovir Dipivóxil; Ạdefovir, dipivoxịio 
,de; Adelbyirum DÌpivaxiỊum;:B/s (POiyOPMEA; Dlpivòxilo de 
adefovir; GS-0840; Piv2PMEA; Aneệoénp /hanMBỌKOin.'
9-[2-{®is[(pivaloy!oxy)mèthoxy]phosphĩnyl}methoxy)ethyl] 
adenine. .
CmH3i N A P=5Ố 15 - 
CAS —  142340-99-6.
ATC —  JỌSAF0&
ẠTCVẹt —  QJ0SAF08.
ÙNII— ,Ú6Ọ8ZÓ1S14.

Uses and Administration
Ađefovir is a nudeotíde reverse transcriptase inhibitor, 
sưucturally related to adenine. that is given orally as the 
prodrug adeỉovừ dipivoxil ÍOT the treatment of chronic 
h epatitỉs B (p. 952.1). It is used in adults with 
decompcnsated liver disease, or with compensated liver 
disease with evỉdence of active viral replication, persistently 
raised serum alanine aminotransíerase concenữadons, and 
histological evidence oí actìve lỉver Inũanunation and 
Sbrosis. The usual dose oỉ adeỉovir dipivoxil is 10 mg once 
daily. Fordetails of dosage modihcation ỉn patíents with 
renál impạinnenc see beỉõvy.

Adeíôvự was Ịnitially investìgated for the treatment o! 
HIV in íection .b ut its ũse is linnted by nephrotoxidty due 
to the high đosẽs needed.
Reíerences.

1. Dando TM, Ploilcer GL. Adeíovir dipỉvnxil: a  rc7Ỉcw of Its use in chronic 
bepatìòs B. Drugs 2003; 63:2215-34.

2. Rivkin AM. Ađcíovir dỉpivoxỉỉ ỉa  the treatm eat o i chronic hepatícỉs B. 
A m  PharmaathtrXKHi 3& 625-53

3. Danca M , Dusheilco G. Adeíovir dipivoxU: revỉew o í a  novel acy d k  
nudeosỉde âuuỉogue. btt J  ƠÍH P n a  2004; 58; 677-66.

4. Jooes J, ti  aỉ. Adeỉovừ đỉptvorũ and pegylated ỉnterỉeroa aỉpha íbr the 
treao n es t oi d iron ic  hepaótìs B; an updated systematỉc review and 
economỉc evaluatỉon. Heâừk Ttdtnal Asxas 2009; 13 :1-172.

Administration RI renal impairmenl. The oraỉ dose oi ade- 
ỉovir đipivoxil should be reduced in patíents with renal 
impainnent. The dosing interval should be modihed 
according to the creatinme dearance (CC) of the patìent:
• c c  50 mL or more per minute: usual lOmg once-daily 

dosage (above)
• c c  30 to 49 mL/minute: 10 mg every 48 hours
• c c  10 to 29 mL/minute: 10 mg every 72 hours
• haemodialysis patients: 10 mg every 7 days after dialysis

A d v e r s e  E / f e c f s

The most common adverse effects reported hom adeỉovìr 
have been gastrointestinal eỉỉects indudỉng nausea, 
ílatulence, diarrhoea. dyspepsia, vomiông, and abdominal 
pain. Other common adverse eSects are headache and 
asthenia. There have also been reports of pruritus and skin 
rashes. Increases in serum-creatinine concentrations may 
occur and there have been instances oi renal impaiiment 
and acute renal ỉaỉlure; proximal renal tubulopathy, 
Fanconi syndrome, and hypophosphataemia have also been 
reported. Raised liver enzyme concentrations may OCCUT 

and severe acute exacerbation o i hepadtiỉ has been reported 
after stopping treatment with adeíovir. 1

Lacdc addosis, usually assodated with severe  hepato- 
megaly and steatosis, has been assodated vvith treatment 
with nudeoside analogues alone or vvith antiretrovữals (see 
Zidovudỉne, p. 1024.3).

Precạutions
Adeíovir should be withdravm if there is a rapid inơease in 
aminotran$ferase concentrations, Progressive hepatomegaly 
or steatosis, or metabolic or laaic addosis o! unknovvn 
aetiology. Adelovir should be given with caution to patients 
with hepatomegaly or other risk tactors for liver disease. 
Patients vvhose liver enzyme values increase due to response 
to treatment must be distinguished ỉrom those in whom 
these indicate toxidty. Exacerbation o( hepatitis has been 
repôrted in patients who deveỉoped resistance to adeỉovir 
and in those vvho stopped adeỉovii; padents who stop 
treaQnent should be monitored dosely for an appropriate 
perìod. In order to minimise the risk o{ resistancc inpadents 
vvith lamivudine-resistant hepatìtis B, adeỉovir should be 
used with lamivudine and not as monotherapy. Padents 
taking adeíovừ vvith normal renal hinction should be 
monỉtored every 3 months for signs of deteriorating renal 
hinction; patients at risk oỉ renal ỉmpairment shouỉd be 
monitored more ừequendy and particular care should be 
exertísed in patients with a creatinine dearance of less than 
50 mL/minute, w ho may require dosage modiẵcation, and 
ỉn those receiving other drugs that may aSea renal tuncúon.

Use o í adeỉovữ to treat chronic hepatìds B iníection in 
patients with undiagnosed or untreated HTV Iníectìon may 
result in  the emergence of reãstant strains of HIV. u s  
licensed product inỉormation recommends that all padentỉ 
be tested ỉor HXV antibodỉes beỉore startìng treatment with 
adeíovữ.

Breast teeding. It is unknovvn vvhether adeỉovữ is distrib- 
uted into breast milk but licensed product ũứormation 
recommends that mothers should not breast ỉeed ỉí taking 
adeỉovỉr.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegỉan Porphyria Centre (NAPOS) and 
the Porphyria c en tre Sweden, dassihes adeíovừ dipivoxil 
as probably not potphyrinogenic it may be used as a drug 
of Brst choice and no precautíons are needed.1

1. Tbe Dtttg D ia b is e  tar Acute rorphyiia. AvaiUble ae  hctỊK//www.
. drugs<porph7ĩU .org (accessed 2 4 /ỉÕ /ỈI)

Pregnancy. Studies in rodents given high ỉntravenous 
doses o{ adeỉovir (systemic exposure 38 times that in the 
homan) have tound it to be ỉetotoxic or embryotoxic 
neither high oral doses (systemic exposure 23 to 40 times 
that ỉn the human) nór loiver intravenous doses (systemic 
exposũre 12 times that in the human) produced evidence 
of teratogenỉdty or embryotoxidty. There are no studies 
available on the use of adeíovừ in pregnant women and 
lỉcensed product ỉníormation recommends that it should 
only be pven to pregnant women ư the potentỉal beneht 
justifies the potential risk.

Interuđions
Cautíon should be Merạsed when adeỉovir ỉs given with 
other diugs elỉminated by acdve tubular secretion as 
competition ỉor the elúnination pathway may increase the 
serum concentrations of either đrug. Care is required when 
adeỉovir ỉs gỉven with other drugs vvith the potendal íor 
nephrotoxidty; licensed product iníormadon advises 
against use with tenotovịr.

Antivỉraì Action
Adeíovir is convened intraceỉlulariy in stages to the 
diphospliate, which then ỉnhibits the DNA synthesis of 
hepatitis B virus through competídve Inhibitíon oỉ reverse 
transaỉptase and incorporadon in to viral DNA. At high 
doses ỉt has some activity against HTV. .

Antivird resistance. The development of andviral resis- 
tance is a concem with long-term nudeoside or nudeotide 
treatment for chronic hepatìós B. Studỉes1'4 in padents 
tvith dưonỉc hepadtìs B showed no resiĩtance to adeíovừ 
aher 1 year of ơeatment, but resiỉtance rates increased 
over dme to about 11%. 18%, and 29% at year 3, 4, and 
5 respectively. Adetovir was ỉound to be eữecdve in 
patients who had previously developed resistance to lami- 
vudlne.4

1. MarceBỉn Ỹ, et ai. Ađeỉovir dỉpỉvoxỉỉ for the treatm ent oỉ hepatíôs B e 
anổgen-positỉve chronic hepatítb  B. N  Ertỷt J  Med 2003; 348: 806-16. 
CoiTectỉotu tbid.: ỉ 192.

2. Haádyannỉs tí ai. Ađefovỉr đipỉvoxỉỉ for che treacmcnỉ of heỊMCitỉs B e 
antỉgen-oegicỉve dưonỉc hepatỉtíỉ B. N  ErtỊỈ J  M td  2003; 348: 800-7. 
Corrcctkm. ữrìd^ ỉ  192.

3. '  Ha.đziyannỉa SJ. et đi, Long-tenn therapy wUh adetovir (Bptvoxỉỉ ỉor
HBeAị-negaảve chroaic hepatitis B. N  èngi J  M td  2005; 352:2673-81. 

“4. Deỉaney WE. Prpgreg  ỉn the ữeaữnent o f chionic hepatỉtú  B: ỉoog-tenxi 
expeĩỉence w ith sdeỉovỉr dipivoxỉL J  Antònùrab ơưmother 2007; 59:
827-32.

Phannacokỉnetics
After oral doses adeỉovir dipivoxU is rapidly converteđ to 
ađefovứ. Peak plasma concentrations of adetovir occur after 
about 0.6 to 4 hours. Bioavailability is reported to be 59% 
after a single ora! dose. Absorptíon is delayed but not 
reduced when given vvith food. Adelovừ is vvidely 
distributed to body tissues. particulariy in to the kidneys. 
liver, and intesdnes. Less than 4% is bound to plasma or 
serum proteins. Adeíovir is excreted renally by glomerular 
Blnation and active tubular seơetion; the terminal 
elimination haU-lde is repocted to be about 7 hours. 
Adeíovữ is partially removed by haemodialysis.

Preparotions
Propõetary Prsporotions (details are given in Volume B)

Sàigls ingredient Pnparoiions. Arg.: Biovin Hepseia; Revendrh 
AtữtraL: Hepsera; Atatrùc  Hepsõa; Beỉg.: Hepiera; Braz.: Hep- 
sera; Ctutad.: Hepsera; Chữ* Hepsera; China: A Di Xian (RÌẾ  
ill); A Gan Ding (RỮÊ); A2uwei (S»^);_Dai Dlng («T); 
Dinghe (T51); Hepsera (ỹỊ% ýj); Lifuzhl Ming zheng
(ẨiE); Xữiíunuo (Ã3E3Ỉ): Yilaifen ( ữ đ iĩ ĩ) :  Youhedtag 
T); Yue Bao (%ắ); Cz.: Hepsera; Dcnm.: Hepsera; ỉb u :  Hep- 
seta; Fr.: Hepsera; Ger.: Hepsera; Gr.: Hepsêra; Bang Xong-. 
Hepséra: Hung.: Hepsera: ỉndùc  Adesetâ; Adíovir; AdhĂ; 
IrũbrL: Hepsera; irt: Hepsera; Israék Hepsera; ỊtaL: Hepsera, 
Matayĩũt. Hepsera; Mac.: Hepsera; Neth.: Hepserai Norw.: Hep- 
sera; NZ: Hepsera; Phữipp.: Hepsera; PoLi Hepseta: Pơrt: Hep- 
sera; 'Singapore. Hepsẽrã; Spãbt: Hepsera; SwaL: Hepserâ; 
Swiíz.: Hepsera; Thai.: Hepsera; T u r k Hepsera: VKi Hepsera; 
USA: Hepsera; Venez.: Hepsera.

Am prenavỉr /BAN, USAN, riNNi

141W94; Amprenavilri; Amprénavin Ạmprenavirum; Ampre 
nawicKVX-478; VX-478; AMnpenasnp. ..-ì : •. :  ,
(dS^Tetrahydro-B-íurylttSKHCI fl)-1-hy"droxy-2-(N'-isobutyI- 
sul(ãntlamÉ3)ethỷ0phenethyncarbamate. Á V ;' 
CjSH35N3OsS=505.6 - í - - - . - . - . ' . ' -

•C A S —  Ĩ6 Ĩ8 Ì4 4 9 -9 . ' - ' ■
A T £ ^  J0SAE0S. ; - - ■ • 5 • • -
ATCVet-—; QữSAẺQS. •
ÚNII —  S S 0 W 8 6 0 m t  ■ ; .............................

Uses and Adminìstration
Amprenavir ỉs an  Hiv-protease inhibitor with antiviial 
activity against BTV. It is used in the ưeatment o ỉ mv 
inỉeaion and AỈDS (p. 957Jl). Viral resistance emerges 
rapidly when amprenavir is used alone, and it Is thereỉore 
used with other anõretrovừals.

Amprenavừ has been given orally as capsules or solution 
but the bioavailability oỉ these íonnulatíons {Agenerast, 
GíaxoStmMŨine) điỉỉer and their doses are not interchange- 
able. ...............
• In adults and adolescents (13 to 16 yeais) vveighing 50 kg 

or more the capsula have been given in a đose of 1.2 g 
tvvice daily; when given w ith ritonavừ (ritonavir-boosted 
amprenavứ) the recommended dosé is amprenavir 
600 mg with ritonavir 100  mg twice daily or amprenavir 
1.2 g with ritonavữ 200 mg õnce daily.

• The oral solution has been given in  a dose o! 17 mg/kg 
three times daily (maximum daily dose 2.8 g) or 1.4 g 
twice daily.

For details oỉ doses ÚI chỉỉdren and patỉents weighỉng less 
than 50 kg, see below. For dosage in  hepadc impairment, 
also see below.

Ạmprenavừ is now mostly used in the form oỉ the 
prodrug íosamprenavừ (see p. 980.1), which may aid 
compliance by redudng adverse efiects and increasing 
BerdbUity oí dosing.
Reviews.

1. tíobtc s, KL. Amprmavỉn .  revỉevr a ỉ its dừiỉcal paĩenáãl ỈIĨ padcnu
wỉth HTV toí«tion. ŨTVỊt 2000; «h 138S-1410. ■ __

2. Arvleux c  Tribut o. Amprcnavlr or tosimpreMítr plm ritonavir te HIV 
InteCTlon; phannicology. eScacy ind tolenbillty ptoSle. O rup 2005; 65: 
633-59.

Àdmỉnistration in chddren. For the Deatment oỉ HTV 
ũưectìon in children 4 to 12 yeais oi age and in adoleỉ' 
cents (13 to 16 years) weighing less than 50 kg, amprena- 
vừ has been given daỉly w ith other andretroviral diugs. 
Doses are based on body-weight;
• the capsuỉes in an oral dose of 20 mg/kg tvvice daily or 

15 mg/kg three tìmes daily, to a maximum daily dose o{ 
2.4 g, or

• the  ̂soluẩon in an oral dose oỉ 22.5 mg/kg tvvice daiiy or 
17 mg/kg three times daily, to a maximum daily dose of
2.8 g

Adminislration in hepotie impairment. Amprenavừ 
should be used with caution and in reduced doses in 
patients with hepadc im painnent Addidonally,'the oral 
solutìon contains propylẽne glycol and extra restrictions 
may apply.

Thê íóllovving doses have been recommended in  UK 
lỉcensed produa míormatíon: 
oral solutiom
• do not use ■ capsulcr.
• moderate únpainnent: 450 mg tvvice daily
• severe impairment: 300 mg tvvice daily
The fo!lowing doses have been recommended in u s  produa
inlotmation'oral solution:• Child-Pugh score 5 to 8 : 513 mg tvvice daily .
• Child-Pugh score 9 to 12; 342 mg tvvice daũy
• hepatíc lailure: do not use 
capsultr.
• Child-Pugh score 5 to 8 : 450 mg twice daily
• Child-Pugh score 9 to 12: 300 mg tvvice daily

AdversẹEỉỉects
As for Fosamprenavừ, p. 980.3.

Precautìons
Ai for Posamprenavữ, p. 980.3. For hirther inỉormadon on 
cross-reactìvity betvveen suUonamỉde đrugs see Hypersensỉ- 
tívity, under Sulfamethoxazole, p. 365.3. The oral solution 
and capsule íormulatỉons of am prenavừ • (Agenerait, GíaxoSmừhKlùư) also provỉde hígh daily doses of vỉtanùn. H 
(vvith its attendant adverse eSectỉ, see p. 2 1 2 1 .2 ).-The oral 
soluóon has a high content o i propylene glycol present as 
an exdpient. and appropriate precaudons should be taken; 
it iỉ cõntra-inđỉcated in inỉants and young chiỉđren. in 
pregnancy, and in hepatic or renal tmpăirment. For hirther

The Symbol t  denotes a preparatìon no longer actively marketed
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iníormarion on propylene glycol toxidty, see Ađverse 
Eỉíects and Precautions. p. 2205.3.

Porphyria. The Drug Database for Acute Porphyria, com- 
piíeđ by the Norvvegian Poiphyria Centre (NAPOS) and 
the Potphyrìa Centre Svveden, das$ifies amprenavir as 
probably porphyrinogenic it should be presctibed only for 
compelling reasons and precautions should be considered 
ití all patients.1

I. The Dru{ Database toe Acute Porphyria. Avallablc ac  bttp://www. 
dmg3.porphyria.0rg (accesscd 14/10/11)

Pregnancy. Amprenavứ has been. assoriated vvith terato- 
genidty in animáli. The solutíon ũ  contra-indicated in 
pregnancy due to  the high propylene glycol content.

Interactions
As for Fosamprenavir, p. 980.3.

A g cn era se  o ra l so lu tio n  ( G la x o S m ith K lin c ) is 
conưa-indicated ỉn patients taking disulỉiram or other 
Products that reduce alcohol metabolism (such as metro- 
nidazole) and in those taking alcohol-containing Products 
(such as ritonavir oral solution) because of thepotential risk 
of toxidty to m  ỉts propylene glycol content.

Antiviral Action
As for Fosamprenavir, p. 980.3.

Pharmacokinetícs
Amprenavứ is rapidly and well absorbed {rom the 
gastrointestinal tract after oral doses. Absorption is hnpaired 
by ingestion vvith a high-ỉat meal. Amprenavir capsuỉes and 
oral solution are not bioequivalent; oral bioavailability is 
about 14% lovver to m  the oral solution íormulanon than 
from the capsule ỉonnulation (Agenerasi, GlaxoSmitkKline). 
Peak plasma concentrations occur 1 to 2 ho u n  after a sũigle 
dose. It is about 90% bound to pỉasroa proteins. Amprenavir 
is metabolised by hepatic cytochrome P450 isoenzyme 
CYP3A4. lt is exaeted  mainly in the ỉaeces as metabolites. 
The plasma eliminatìon half-life is 7.1 to 10.6 hours. 
Reíerences.

1. Sadler BM. Stein DS. CUnical pharmacology and phanrvacokireúcs of 
amprenavừ. Ann Pharmacothrr 2002; 34: 102-14.

2. S tdn  DS. £t ai. Pbarmacokỉnetic and  pbannacodynamic analysii oỉ 
am prenavỉr-containing combinatíon tberapy in HTV-l-inícaed chíl- 
dren. J  Clin Pharmaaỉ 2004; 44 :1301-4 .

3. Yogev R. a  aL Singỉe*dose saỉety and phanaacokỉnetícs of amprenavir 
(141W94), a htuaan  im m unodcRdency virus type ỉ  (HIV-1) protease 
inhibìtor. ỉn Hrv-inrected chỉldren. Aiuimừrob A$am Chemolher 2005; 49: 
336-41.

Preparatìons
Propộetary Preparations (details are given in Volume B)

Single-ingredient PraparaHons. Arg.: Agenerase; Austraí.: 
Agenerase; Austria: Ageneraset; Braz.: Agenerase; Chữf. 
Ageneraset; C t: Ageneraset; Fitu: Ageneraset; Ger.: Agener- 
aseh Gr.: Agenerasẽ Ir t:  Agenerase+; Israel: Agenerase; Mex.: 
Ageneraset; Neth.: Ageneraset; N2: Agenerase; Po/.: Agener- 
aset; Port: Agenenset: Rus.: Agenerase (ArEHepaaa); Spain: 
Ageneraset: Switz.: Agenerase+r Turk.: Ageneraseỷ; Veneí: 
Agenerase.

Atazanavir Sulfate IB A N M , USAN . riN N M i 

, Átazanayịr. Sulíate. d ’; Ata'zanavir, sulfato deí Atazanạvir 
Suiphatè;. Âtạzanavịri :,Sụlfặs; BMS-232632-OẶ BMS-232632 

,(atazahavỊr); SulỊatọ ạẹ ạbíkạrỉạvir; ÂTaMHaBMpa CynbộaT. ■ 
© m ethyl.-ps,K^S1Ì2 ỹV B é n ịý l-3 (12^dỊ-fert-butyỉ-8-hydrov 
x y 4 ,tí^ Ịo xõ -6 ^2 -p y rid ỹ lb e n zyÒ : 2,5,6,10,13-péntaazatẹ- 
•tcadecanédioàte súlf3te (1:1). •
'CmHs2N6O7>IjSO>^0 2 . 9 • . . . c .  •
CAS 1 9 B 9 0 4 ^ lr ỉ '(a ta z a n a v ir ) ; .229 9 7 5 -9 7 -7 : (a tả ỉanavir
su ự a te ìr . ‘ ■ ú. v ;
A T C —  J05ẤE08.
ATC Vet —  QJ0SAEỌ8.
mn̂ 4ựT4VE29P. '; ^ ' 

Uses and Administratìon
Atazanavữ is an HTV-protease inhibitoĩ vvith anúviral 
activity against HIV-1. It is used in the aeatment oi HIV 
iniectìon and AIDS (p. 957.2). Viral resistance emerges 
rapidly when atazanavữ is used alone, and it is thcreíore 
used with other andreơovirals.

Atazanavir is given orally as the sulíate with íood. but 
doses are expressed in terms of atazanavir; 228 mg of 
atazanavữ sulíate is equivalent to about 200 mg of 
atazanavữ.

The usual adult dose in both treatment-naive and 
ơeatment-experienced patients is atazanavir 300 mg, given 
with ritonavữ lOOmg. once daily. In the USA unboosted 
atazanavữ 400 mg once daily may also be considered for

treatment-naive patients who are unable to tolerate 
ritonavữ.

A taianavứ sbould generally be ritonavir-boosted ií it 
must be given vvith elavữen t tenotovữ, Hj-receptor 
antagonists, or proton pump inhibitors. VVhUe the use of 
ataianavứ vvỉth elavứeiư is geneialỉy not recommended 
(see Interactỉons, beỉow) increasing the dose of atazanavir to 
400 mg (vvith ritonavừ lOOmg) once daily ỉor use with 
efavirenz iỉ considered acceptable in the USA for treatment- 
naive padents only. Atazanavỉr 400 mg vvith ritonavir 
100 mg once daily has also been suggested w hen use with 
an H]-receptor antagonist vvith tenoíovir cannot be avoided, 
and UK licensed p ro d u a  inlormaúon also suggests this 
regimen if use with a proton pump inhibitor or high^lose 
Hi-receptor antagonist (exceeding the equivalent oỉ 
{amotidine 40mg/day) ỉs essentìal:

For details of doses in children and adolescents, see 
beIow.

For details of reconunended doses of atazanavữ in 
patìents vvith hepaúc or renal impairment, see below and 
belovv respectively.
Reviews.

1. Havlir DV, 0'M «rro s o .  A taunavir. new option íor ỉreaim cm  o( HIV 
inícction. Cỉin ìnỊtữ Dis 2004; 38: ỉ 599-1604.

2. Musial BL et àl. A iazanavir a nctv protvase inhiblior IU trcat Hrv 
ỉníectlon. Am J  Heaith-Svĩt Pharm 2004; 61: 1365-74.

3. Oirick JJ, Sleinhan CR. Aiazanavir. Ann Pharmaeather 2004; 34: 1664- 
74

4. Svvainỉtun Harnsnn T. Scott Lĩ. A iaanav in  a revicw of its use in ỉhe 
managem ent oỉ HTV in ícn ion . DriiỊĩ 2005: 65: 2309-36.

5. Croom KF. et ai. Ataxanavỉr: a revicw oí iu  use ỉn  th« m anagemcnl oí 
HTV-l Utỉecúon. OruỊt 2009; 69: 1107-40.

6. B em ué-íerrer D. eí ai. Cỉinical phannacology, ef0cacy and  saíety oí 
a u zan av ìr  a revỉevv. Experĩ Qpin Druf Metab Taxical 2009: 5: 1455-68.

AdministroHon in children. For the treatm ent o( HIV 
iníection in children 6 years oỉ age and older and adoles- 
cents, atazanavir is gi ven orally wiih lood. Doses are based 
on body-vveight.

In the USA the recommended dosage of atazanavứ with 
ritonavir in treaiment-naive patíents at least 6 years of age is:
• 15 to 24 kg: atazanavir 150mg once daily with rítonavữ 

80 mg once daily
• 25 to 31 kg: atazanavir 200 mg once daily vvith ritonavir 

100  mg once daily
• 32 to 38 kg: atazanavir 250 mg once daily with ritonavir 

lOOmg once daily
• 39 kg or more: atazanavir 300 mg once daily with 

rìtonavữ lOOmg once daily
For trcatmenl-naive patìents at least 13 years o{ age and 39 kg. 
who are unable to tolerate rítonavir. the reconunended dose 
is atazanavir 400 mg once daily.

The recommended dosage oí atazanavừ vvith ritonavứ in 
trtatment-experienced paúents at least 6 years of age is:
• 25 to 31 kg: atazanavứ 200 mg once daily with rironavir 

lOOmg once daily
• 32 to 38 kg: atazanavứ 250 mg once daily rô th  ritonavir 

lOOmg once daily
• 39 kg or more: atazanavứ 300 mg once daily with 

ritonavir lOOmg once daily
Aỉthough the overall range oi doses recommended in the 
UK is the saxne as in the u s . fewer body-weight divisions are 
suggested.

Administratíon in hepatíc impairment. In ơeatment-naive 
padents the otal dose oỉ atazanavứ should be adjusted in 
hepatic impairment as ỉollovvs:
• mild hepatic ùnpainnent (Child-Pugh category A): use 

with cautìon (no speóBc reducúon reconunended)
• moderate ũnpairment (Child-Pugh category B): ataza> 

navir 300 mg daily
• scvere hepatìc impaứment (Chỉld-Pugh category C): not 

tecommended
Ritonavứ-boosted atazanavir regimens should be used with 
caunon in  patients w ith miỉd bepatic lmpairment and 
should not be used in those with moderate to severe hepatíc 
impairment.

Administration in renal ìmpairment. Oral dose adjust- 
ments are not usually necessary íor padents vvith renal 
únpairment. However, us licensed product inỉormation 
recommends tha t ưeatment-naive patíents on haemodia- 
lysis sbould be given atazanavir 300 mg once daily with 
ritonavứ lOOmg once daily and that atazanavir should not 
be used in treatment-experienced padents on haemodia- 
lyảs.

Adverse Effeds
Commonly reported adverse effects of moderate o r greater 
intensity assoaated vvith antiretroviral regũnens containlng 
atazanavừ indude gastrointestinal distuibances (abdominal 
pain, diarrhoea, dyspepsia, nausea, vomiting. and jaundice). 
heađache, insomnia, and peripheral neurological symp- 
toms, and sderal inerus. Other commonly reponed adverse 
eữects are asthenia and íatigue. Mild to moderate rashes 
(usually maculopapular) generally occuiring after 8 weeks 
of ưeannent and Tesolving vvithin 1 to 2 vveeks have been

reported. Stevens-Johnson syndrome and erythema multi- 
íonne have alsobeen reponẽd in patients gỉven atazanavír. 
Atazanavir may prolong the PR interval oi the ECG and 
asymptomatic first-degree AV block has been reported in  
some patìents. There have also bẻen rare reports of QT 
interval prolongation and torsade de pointes. Cases oỉ 
nephrolỉthiasis have occurred. Most patients taking 
aĩazanavữ have asymptomatic elevations in unconjugated 
bilirubin. w hich is reverâble upon stopping ưeatm ent. 
Other abnonnal Iaboratory results include elevated amylase 
and lipase, eỉevateđ liver enxymes, and ỉow neutrophils.

Immune reconstìtution syndrome (an inAammatory 
immune response resulting in riiTiiral deterìoration) has 
been reported duiing the inidal phase o i treatment with 
combination antiretroviral therapy, induding atazanavừ. in 
H iv-iníeaed patients w ith severe im mune deũdency. 
Accumuladon or redistributìon of bođy fat (lipodysaophy) 
induding Central obcsity, dorsocervical fat enlargement 
(buỉíalo hump), periphetal vvasdng. fadal wastỉng, breast 
enlargement, and cushingoid appearance have been seen in 
patients receiving antíreưovừal therapy, induding ataza- 
navir. Metabolic abnormalitics such as ỉnsulin resistance, 
hyperglycaetrũa. and hyperlacataemia have also been 
reported; unboosted atazanavirgenerally does not appear to 
have a negative eữ e a  on lipid levels. Elevated creatine 
phosphokinase. myalgia, myositìs. and rarely rhabdomyo- 
lysis have been reponed yvỉth HlV-protease inhibitors, 
particularly vvhen given with nudeostde analogues. 
Osteonecrosis has been reported, parúcularly in patients 
vvith advanced HIV disease or long-term exposure to 
corabination antireưovữal therapy.

For íurther iníormatìon on adverse eữects assodated 
with Hiv-protease inhibitors see under Indinavir Sulíate, 
p. 986.2.

Precautions
In the USA atazanavir is contra-indicated in padents with 
severe hepaác impainnent, and UK ỉicensed produn 
inỉormation advises that use in those vvith moderate liver 
ũnpairment should also be avoided. It should be used vvith 
caution, and liver enzymes values monitored. in patients 
vvith milder liver disease. The use of ritonavứ-boosted 
atazanavir has not been studied in hepatic únpairment; 
while u s  licensed product iníormation recommends 
avoiding use in patients with any degree of hepatic 
insuíBdency. UK licensed product iníormation allovvs use, 
vvith caution, in those vvith mỉld impairment. Padents co- 
inleaed vvith chronic hepatitís B or c  and treated vvith 
combination anrireơovừal therapy are at increased risk for 
severe and potentially (atal hepatic adverse events.

Cautíon is advised in treadng paóents vvith haemophilìa 
A and B as reports o{ spomaneous bleeding have been 
assodated with the use of HTV-protease inhibitors. Cautìon 
should be exerdsed in patìents vvith pre-existing cardiac 
conduction disorders or in those taking drugs that prolong 
the PR or increase the QT imervals. Patients developing 
jaundice or sderal iaerus assodated with hyperbilirubinae- 
mỉa should be tried on an altemaãve antừetroviral; dose 
reductions of atazanavữ should not be consideĩed.

Pregnancy. Atazanavữ has not been assodated vsith tera- 
togenidty in anãnals. Although there are theoretical con- 
cems that atazanavử given to mothers may exacerbate 
physiologic hypcrbiliiubinaenũa and lead to kemicterus in 
neonates and young inỉants. ihese efiects have so far not 
occuưed in cỉinical studies.1

For hm her iníormation on the use of HTV-protease 
inhibitors in pregnancy, see under Indinavứ, p. 987.1.

1. Public H o lch  Service Taslt Porce. Kecommendarioiu fbr u ie  oí
anúretrov in l drugs i s  p re g n u t  HTV-lníeCTetl w om en lor m atem al
hcalih  and  InterYentions to reduce perlnaul HTV txnnsmission in ihe
United States (issued 29th AprS. 2009: updatcd 24th May, 2010).
Avallable a c  http://aidỉlnfo.nih.sov/contentíỉ]es/PerỉnataỉGLpdí
(accessed 05110/09)

Interađions
Atazanavir is extensively metabolised in the liver by the 
cytochrome P450 isoenzyme CYP3A4 and inhibits CYP3A4, 
CYP2C8, and UGT1A1. Use vvith drugs mainly metabolised 
by these isoetưymes may resuỉt in increases in their plasma 
concentrations, while drugỉ tbat inhibit CYP3A4 may 
increase auzanavứ  plasma concentratìons. w hen  ritonavữ- 
boosted atazanavỉr is given, the drug ứueractíon prohle for 
ritonavir may predominate because ritonavir is a more 
potent CYP3A4 inhibitor than atazanavir.

Although spedfic guidance varies betvveen licensing 
authorities, licensed p ro d u a  in ỉo tm ation  generally 
contra-indicates the use of atazanavừ with dtrugs that are 
highly dependent on CYP3A4 for dearance and for which 
elevated plasma concentradons are assodated with serious 
or Ule-threatening events. These drugs indude
• anciarrhythm iă (amiodarone, beptỉdiL and quinidine)
• antihistamỉnes (astemizoIe and terĩenadine)
• antipsychotics (pimozide)

All cross-references reíer to entries in Volume A

http://aid%e1%bb%89lnfo.nih.sov/content%c3%ad%e1%bb%89%5des/Per%e1%bb%89nata%e1%bb%89GLpd%c3%ad
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• ergot derivatives (dihydroergotamine, ergomeữine, 
ergotamine, methylergometrine)

• gastrointestinal prokinetics (ósapride)
• sedacives and hypnotics (triazolam and oral midazolam)
• statìns (simvastatin and lovastatin)
In the USA, use w ith the alpha! - adrenoceptor antagonỉst 
alfuzosin is also contra-indicated.

Ovving to the potential for increased serum concentra- 
tions of sildenahl, atazanavir should be avoided wlth 
sildenahl when given at the doses needed for the treatment 
of pulmonary hypertension. Similarly, atazanavir may 
increase serum concentrations of inhaled ũuticasone and 
salmeterol and combinadon with either is not recom- 
mended. Ritonavir-boosted atazanavứ should not be used 
with drugs having narrow therapeutic mndovvs that are 
highly dependent on CYP2D6 fõr dearance, such as the 
antíarrhythmics Secainide and propaíenone. Proton pump 
inhibitors, the NNRTIs elavirenz and nevirapine, rifampián, 
and St John's wort decrease the concentration of atazanavŨ7 
use with the antíretroviral is not recommended due to 
possible loss of its activity and development of resistance. 
Hi-receptor antagonists may also substantíaUy reduce 
serum concentrations of atazanavữ. Careíul consideration 
needs to be given to both the size and tỉming of the H2- 
receptor antagonist dose w hen use with atazanavir is 
requịréd; and w here the antữettovữal regimen also 
inđudẹs tenoíovir, use vvíth a Hj-receptor antagonist is 
best avoidèd entữely. For iníormatíon on doses used in 
maõagement oi drug interacnons, see Uses and Adminis- 
ưation, p. 968.1.

Ataỉạnavir should also not be given to patients taking 
indinavữ, as indirect hyperbilirubinaemịa may result. 
Atazanavir is also contra-indicated wlth irinotecan as 
atazanavir's inhibition of UGT1A1 may increase irinotecan 
toxiãty.

For íurther iníonnation on drug interactions oí IŨV- 
protease inhibitors see under Indinavữ Sullate, p. 987.2.

Antiviral Actíon
Atazanavir is a selective, competitive, reversible inhibitor of 
HIV-1 protease. It interíeres with the tormation of essential 
viral proteins making them  incapable of iníecting other 
cells. Vừal resistance develops rapidly when Hiv-protease 
inhibitors are given alone and thereíore they are used with 
other antireưovứals. Various degrees of cross-resistance 
between HTV-protease inhibitors may occur.

Pharmacokinetics
Atazanavir is rapidly absorbed from the gastrointestinal ưact 
after oral doses and peak plasma cọncentrations occur áfter 
2 to 2.5 hours. Oh muldple dosing with a ritonavir-boosted 
regimen peak plasma concentrations occur aíter 3 hours. 
Bioavailabílity (oí both ritonavir-boosted and non-boosteđ 
regimens) is enhanced if given with food. Atazanavữ is 
reported to be 86% bound to serum proteins. It is distributed 
into semen and into the CSF. Atazanavir is extensively 
metabolised, mainly by oxidation by cytochrome P450 
isoenzyme íamily CYP3A; the metabolites appear to 'be 
inactìve. Atazanavừ is mainly excreted in íaeces, mostly as 
metabolites, and to a smaller extern in the urine. The 
tenninal elimination halỉ-life of atazanavir is reported to be 
about 7 hours and 8.6 hours aíter a ritonavir-boosted 
regimen.
Revievvs..

1. Le Tiec c, ti al. Cỉỉnỉcaỉ pharmacokineiics and summary oỉ eũỉcacy and 
lolcrabitỉty oí atazanavỉr. Clin Pharmacokintt 2005; 44: 1035-50.

2. Avihingsanon A, t í  ai. A low dosc of ritonavỉr-boosted auzanavir 
provỉdes adequaie pharmacokinetíc parameters in HIV-J-infectcd Thai 
aduỉts. Oin Pharmacoi Ther 2009; 85: 402-8.

Preparations
Proprietary Preparations (details are given in Volume B)
Single-ingredient Preparations. Arg.: Reyaiaz; AustraL: Reyataz; Austria: Reyataz; Belg.: Reyataz; Bros.: Reyataz; Canaầ.: Reya- 
taz; Chile: Reyataz; China: Reyataz (tă3tỉc); Cz.: Reyataz; Denm.: Reyataz; pin.: Reyataz; Fr.: Reyataz; Ger.: Reyatai; Gr.: 
Reyataz; Hong Kong: Reyataz; Hung.: Reyataz; India. Atazon Indon.: Reyatazt; /rí.: Reyataa; Israel: Reyataz; Ital.: Reyataz; Jpn: Reyataz; Malaysia: Reyataz: Mex.: Reyataz; Neth.: Reya- 
táz; Norw.: Reyataz; NZ: Reỳataz; Pol.: Reyátaz; Port: Reyatáz; Rus.: Reyataz (Peara3); S.Afr.: Reyataz; Singapore: Reyataz; Spain: Reyataz; Swe<L: Reyataz; Switz.: Reyataz; Thai.: Reya- 
táz; UK: Reyataz; USA: Reýataz.

Boceprevir IUSAN, riNNi

' Bocéprévin Boceprevirum; SCH-503034; Boqenpeenp
! (1fl,2S,5S)-W-[3-Arhĩho-Ì-(cydobutylmethyÓ;-ý-d iĐ xòpro-
■pyl]-3-((2S)-2-{[(l,1-dimethýlethyl)carbámoýlIaminó}-3,3-
dimethylbutanoyi)-6,6-dimethyl-3-azabicyclo[3.1.0]hexane-
2 -c a rb o x a m id e .
C„H4SN50 5=519.7 ;
,CAS-394730-60-0.

ATC — J05AEỈ2. vv >
A Ĩ C V e t  — :QJ05AE12:
UNII —  89BT58KELH.

Uses and Administration
Boceprevir is an oral peptidomimetic HCV-ptotease 
ínhibitor eữective against hepatitis c virus (HCV) protease 
NS3/4A. It is used in the ưeatment of chronic hepatítis c 
(p. 952.1) genotype 1 iníection in adults with compensated 
liver disease, induding drrhosis. Boceprevir is given in an 
ọral dose of 800 mg three times daily (once every 7 to 9 
hours) with íood in a combined regimen with peginterferon 
alỉa and iibavirin.

Patients w ith o u t  c irrh o sis  who are previously 
untreated or who have íailed previous treatment with 
pegintetỉeron alỉa and ribavữin shouỉd be given an initial 4 
weeks of tteatm ent with pegintetỉeron alía and ríbavirin 
(bi-therapy). Boceprevir is then added to the regimen (tri- 
therapy), after which the course is determined by the 
patient's dinicaỉ situation and hepadtis C-RNA (HCV-RNA) 
response to therapy. UK- and US-licensed p ro d u a  
iníormaáon recommend the following approach:
Previously unữeated patients
• vvheré HCV-RNÁ is undetectable at weeks 8 and 24: 

complete tri-therapy until the end of week 28
• w here HCV-RNA is detectable a t week 8, but 

undetectable at week 24: continue tri-therapy to the 
end of week 36, then switch to bi-therapy until the end 
of week 48

Patients who have failed previous therapy with peginterieron 
alỉa and ribavirin
• where HCV-RNA is undetectable at weeks 8 and 24: UK 

licensed product ínỉonnation advises tri-therapy up to 
the end of week 36, then  bi-therapy until the end of 
week 48; us licensed product iníormation advises tri- 
therapy up to the end õf week 36

• w here HCV-RNA is detectable at week 8, bu t 
undetectable at week 24: continue tri-therapy up to the 
end of week 36, then switch to bi-therapy until the end 
of week 48

Patients with cirrhosis should be giỵẹn an initial 4 weeks of 
bi-therapy, íollovved by 44 vveeks of tri-therapy. The 
duration of tri-therapy should not be less than 32 weeks; ư 
tri-therapy is not tolerated, a svvitch to bi-therapy for the 
remaining 12 weeks can be consiđered.

In all patients, HCV-RNA levels > lOOunits/mL at vveek 
12, or detectable HCV-RNA levels at vveek 24 are an 
indication of ưeatment íutility, in vvhich case tri-therapy 
should be abandoned.
Reíerences.

1. Kwo PY, et a i  EỈHcacy of boceprevứ, an NSỉ protease inhibitor, ỉn 
combinarion vvith pegimcrícron alfa-2b and ríbavỉrín ỉn ưcatm cni- 
naive patients w úh genotype ỉ hepatỉcis c  infection (SPRINT-1): an 
opcn-labcL randomUcd. m ultỉcemre phase 2 trỉal. Lanctí 2010; 376: 
705-16. Correction. ỉbid.-, 1224.

2. Bacon BR. et ai. HCV RESPOND-2 ỉnvesiigators. Boceprevừ ỉor 
previously ưeated chronicHCVgenotype ỉ íníection. N Enỹl JM td  2011; 
364: 1207-17.

3. Poordad F. rt al. SPRíNT-2 Investigators. Boceprevịr íor unrreated 
dironicH CV  genotype 1 Inỉectỉon. N Enỹỉ J Med 2011; 364: 1195-206.

Adverse Effects
The addition of an HCV-protease inhibitor tọ a regimen of 
peginteríeron alfa and ribavirin can result ỉn signiBcant 
additional toxidty, particularly dennatological, gastroin- 
testinal, and haematological.

Adverse effects assodated vvith the use of boceprevir vvith 
peginteríeron alfa and ribavirin are vvide ranging, but the 
most common adverse efiects reponed in dinical studies 
were anaemia, fatigue, headache, nausea, and taste 
disturbances. Other common effects that have been 
reported include inCTeasèd inddence of iníeaion, blood 
dyscrasias (induding neutropenia, leucopenia, and throm- 
bocytopenia), dry eyes or changes in Vision, thyroid 
disturbances, reduced appetite, vveight loss, dehydration, 
metabolic disturbances (such as hyperglycaemia, hyper- 
triglycerìdaemìa, and hyperuricaemia), paỉpitations and 
changes in blood pressure, psychiatric disturbances, 
respứatory effects (indudíng cough and dyspnoea), various 
CNS eữects (such as dizziness, syncope, hypoaesthesia, or 
paraesthesia), tinnitus, gastrointestinal disturbances, eííects 
on the skin (induding alopeda, dry skin, pmritus, and 
rash), musde and joint pain, hequent urination, erectile 
dyslunction, vveakness, íever, chills, and malaise. Rare, but 
potentíally serious adverse eHects can indude deaíness, 
haemolysis, thyroid neoplasms, cardiac arrhythmias, 
thrombotic disorders (induding deep-vein thromboâs and 
pulmonary embolism), pleural Sbrosis and pleuritic pain, 
retinopathy, cerebral and retinal ischaemia, myocardial 
inỉarction, cholecystitis, pancreatitis, and gastritis.

Prẽcautions
Boceprevừ must not be used as monotherapy as there is a 
high likelihood of viral resistance developing. It is 
contra-indicated in patients with auto-immune hepatitis.

Because boceprevứ is given with peginteríeron alía and 
ribavirin. precautions with respea to the use of these 
medicatìons must be observed (see p. 995.1 and p. 1011.2, 
respectively).' Boceprevứ-containing regimens generally 
increase the inddence and degree of anaemia and 
neutropenia compared with peginteiíeron aifa and ribavirin 
alone; complete blood counts should thereíore be obtained 
beíore, and periodỉcally throughout, tteatment. Prompt 
evaluation and treatm ent o{ iníections is necessary.

Boceprevir may have proaưhythmic eSects and care is 
wanranted in padents at risk for QT-mterval prolongation.

Interactions
Boceprevỉr is a sơong inhibitor of the cytochrome P450 
ísoenzymes CYP3A4 and CYP3A5; boceprevừ in  combina- 
tỉon with peginterỉeron alía and ríbavứin is conưa-indicated 
with drags that are highly dependent on these enzymes for 
clearance and for which elevated plasma concentrations are 
assodated with serious or lUe-threatening events. Although 
spedfic guidance may vary betvveen licensing authoritìes, 
these drugs may indude
• the alphar adrenoceptor antagonist aIfuzosln
• antimalarials (haloíantrine and lumeíantrine)
•  antineoplastics (tyrosine kãnase inhibitors)
• antìpsychotics (pimozide)
• caldum-channel blockers (bepridil)
• the oral contraceptive hormone drospirenone
• ergot derivatives (dihydroergotamine, ergonovine, 

ergotamine, and methylergonovine)
• gasnointestinal prokinetícs (dsapríde)
• sedatìves and hypnotícs (trìazolam and oral midazolam)
• statins (lovastatin and simvastatin)
Ovving to the potential for increased serum concenttations 
of phosphodiesterase type-5 inhibitor (such as siỉdenahl and 
tadalaĐl), boceprevứ should also be avoided w ith these 
drugs when given at the doses needed for the tteatm ent of 
pulmonary hypertension. Similarly, boceprevir may 
increase serum concentrations of inhaled budesonide, 
íluticasone, or salmeteroL' combination with any of these is 
not recommended.

Boceprevứ is partly metabolised by CYP3A4 and 
CYP3A5; as a result, drugs that induce or inhibit these 
enzymes might be expecteđ to decrease or increase 
exposure to boceprevứ. In particular, use with potent 
inducers of CYP3A4 and CYP3A5 (such as carbamazepine, 
efavirenz, phenobarbitaL phenytoin, rifampidn, rifabutin, 
or St Johns wort) should be avoided.

Caution should be observed u  boceprevir is to be given 
with drugs known to prolong the QT-interval (such as 
amiodarone, methadone, pentamidine, quinidine, and 
some antipsychotics).

Antiviral adion
Boceprevir is a competitive inlúbitor of the NS3/4A protease 
of hepatitis c virus (HCV) genotype 1, a protein involved in 
the post-ơanslational Processing of HCV polyproteins that is 
required for viral replication. The drug has no dinically 
significant activity against other HCV genotypes and must 
be used with peginterieron alfa and ribavirin to minimise 
the emergence of viral resistance.

Phanmơcokỉnetics
Boceprevir is given as an equal mixture of two 
diastereomers, SCH534128 and SCH534129, only the first 
of which is pharmacologicaliy aaive. It is weU absorbed after 
oral administration and peak-plasma concentrations occut 
aíter a median 2 hours; in plasma, the diastereomer ratio 
changes to 2 :1 , íavouring the active diastereomer 
SCH534128. Plasma concentrations increase in a less- 
than-dose-proportional manner, indícating that Iarger doses 
are not absorbed as well as smaller ones. Food enhances its 
absorption by up to 65% at a dose of 800 mg three times 
daily. Steady-state concenưations of boceprevir occur aíter 
about 1 day of regular dosing. It has a mean volume of 
distribution o! about 7721itres and is about 75% bound to 
plasma proteins.

Boceprevir is metabolised through the aldo-ketoreduc- 
tase (AKR)-mediated pathway to inactive ketone-reduced 
metabolites; to a lesser extern, it also undergoes oxidative 
metabolism vỉa CYP3A4/5. It has a mean elimination half- 
life of about 3.4 h oun , and is excreted mainly ỉn the íaeces 
as metabolites vvith less than 10% as unchanged drug. Renal 
excretìon of boceprevir is relatively insỉgnihcant, and the 
drag is not removed by dialysis.

Prqxiratíons
Proprietory Preparatíons (details are given in Volume B)

Síngie-ingredient Preparations. Austral.: Viardís; Belg.: Victrelis; Denm.: VictreUs; Fr.: Victrelis; Ger.: Vlcttelis; Irt: Viarelis; Israel: Victrelis; Neth.: VicữeUs; Norw.: Vỉctrelis; Singapore: 
Victrelis; Spain: Victrelis; SweíL: Victrelis; Swìtz.: Victrelis; UK: 
Viarelis; USA: Victrelis.

The Symbol t  denotes a preparation no longer actively marketed
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B r i v u d i n e  ỊríNN)

Brivudin; Bnvudma; Bnvudinum; BVDU; BpnsyAHH. . rv • 
(S-S-^í-Bromovinyi)-^ -decxyundi ne 

- è n H 13B rN P 5 = 3 3 3 ,1  • '  /  •
CAS —  69304-47-8 >

'A Ĩ C — J0SAB15‘ ' ‘
'A T C V e t^ Q IO S A B ĩS .  • \  •' !  '
UNtt — 2M 3055079H

P r ọ f i 7 ẹ

Brivudine is a nudeoside analogue eỉíective in vitro against 
herpes simplex vữus type 1 and variceUa-zoster virus; other 
viruses indudỉng herpes simplex virus type 2 have been 
reported to be sensitive, but only at relatively high 
concentrations. The activity appears to be due, at least in 
part, to  selectíve phosphorylation oí brivudine by viraỉ 
deoxythymidlne kinase in preíerence to ceUular kỉnases. 
Cross-resistance is common betvvèen brivudine and 
addov ir because of some simiỉar ỉeatures in their mode of 
action (see p. 966.1).

Brivudine is given orally in the treatment of herpes 
zoster (p. 956.2) in a dose of 125 mg daily Ịor 7 days. It has 
also been given orally for herpes simplex intection and has 
been used topically.

Brivudine has been investìgated for the ưeatment of 
pancreatic cancer (p. 712.1) and has been granted orphan 
drug status by the EMA for this indicatìon. When given with 
other antineoplastic drugs it acts by blocking heat shock 
protein 27 (Hsp27) which is íound in high amounts in 
pancreatíc cancer cells and plays an important role in 
chemoresistance.
Reíerences.

1. Keam  SJ, tí  ai. Brivudin (bromovinyl dtoxyuTÌdỉne). Drup  2004; 64: 
2091-7.

2. Wassilevr s. Coỉlaboraiive Brivudin PHN Study Group. Brivudin 
compared wỉtb ĩamcỉdovỉr ỉn the treatm ent oí herpcs zo$ten ettectỉ in 
acute dỉsease and chronte paỉn in iram unocom petent patỉents. A 
randomỉxed. doublc-blind, mulrinarỉonal study. J  Eur Acâd Dcrmatoỉ 
Vaưnoi 2005; 19: 47-55.

3. Moctu Ay tí ai. Acute hepatỉtỉs due 10 brivudỉn: a case report. J  ttepataĩ 
2009 ;51 :967-9 .

4. PahrigR. rtơ/. RP101 improves the eữỉcacy oí chemotherapy in pancreas 
carõnom a ceQ lines and pancreatỉc cancer patientỉ. Antìcanar Drugs 
2006; 17: 1045-56.

Interadìons. For reíerence to a ỉatality tvhen brivudine 
was given with capedtabitu see under Interactions, 
Antivirals, in Huorouradl, p. 797.3.

Preparations
Proprietary Preparotioro (details are given in Volume B)

Single-ingredient Preparotions. Arg.: Zostydol; Austria: Mevin 
Zostex; Belg.\ Zerpex; Zonavir; China: Zostex (2cft); Cz.: Zoste- 
vin Ger.: Zostex; Gr.: Brivir; Zostevir; ItaL: Brivữac; Zecovin Port.: Bridic Zostex; Spain: Nervinex; Sivìtĩ.: Brivex; Turk.: 
Zo stex.

C Ì d o f o V Í r  IBAN, USAN, rìNNI

Qdofovirum; Cydofowir; GS-0504; GS-504; HPMPC Sidoío-
viiri; Sidofovir;14nflo4>OBup. ■ " ■■■■■•■

: {[(S)-2-C4-Ạniino-.2-oxO:l (2H)-pyrimidiny))-ì-{hydroxymethyl) 
.ethoxyĩmethyDphosphonic ; àcid;. V-KS)-3-Hydroxy-2-(phós- 
p h o n o r n e th o x y ) p r o p y l ] - c y to s in e . . ,  ■: i Lj n  . ■ / ■’
CsHnN30 6f>=279.2 ■

• G 4S ------ 713852-37-2 (anhydrous ơ d o h v ir );  149394-66-1
(ado tov ir  dihydrate) I ,
ATC  —  J05AB1Z 1 - í  '
A7C V et —  QJ0SAB12. '  '
UNII 1J1Ư 13Q00N (cidotoviỉỵ  768M  ì V522C (anhydrous  
â d o to vư )  _

Uses and Administration
Cidoíovir is a nudeoside analogue that is active against 
heipesvừuses. It is used in the treatm ent of CMV reónitis 
(p. 954.2) in patients vvith ADDS, and is being ínvestigated 
ỉor ocular herpes simplex and other viral iníections.

In the treatm ent of CMV retinitìs, ddoỉovir is given in a 
dose of 5 mg/kg by intravenous inỉusion over 1 houx once a 
week for 2 consecutive weeks, then once every 2 weeks for 
maintenance. Probenedd 2 g is given orally 3 hours beíore 
each dose of ddoíovữ and hm her I -g doses of probenedd at 
2 and 8 hours aỉter completion oỉ the iníusion. To ensure 
adequate hydration, 1 liưe oỉ sodium chloiỉde 0.9% ũ  given 
by intravenous inỉusion over 1 to 2  hours inunedỉately 
beíore each inỉusion of ddoíovir; ư  the additional íluid load 
can be tolerated, a íurther 1 liơe of sodium chloiide 0.9% 
may be iníused over 1 to 3 hours, starting at the same time 
as (or immediately aíter) the ddofovữ inỉusion. For detailỉ 
of modihed use oỉ ddoíovừ in  patìents with renal 
im painnent, see below.

Cidoỉovừ has also been given expeximentally by 
intraviưeal ũỹection but the com merdally available 
ionnuỉation is unsuitable for use by thũ  route and licensed 
p rodua ỉnỉormation advises against it (see Precautions, 
below).

An orally active prodrug of ddoíovir know n as cydic- 
HPMPC (GS-930) is under ínvestigation; a lipophilic 
analogue, 3-hexadecyloxy-l-propanol ddoíovir (CMX- 
00 1) is also under investigation for its potential activity 
agaỉnst a range of viruses ìnduding herpes vóruses (such as 
CMV), BK virus, and smallpox. Cldoíovứ has been 
investígated ỉor topical use.
Revlews.

t. Le* AP. Biyion HM. Cidoíovii. Dnip 1996; 51:125-50.
2. Xendỉe JB. Fan-Havard p. Cidolovìr ìn the treatment ol qrtomegalovỉral 

disease. Am PHarmacoíher 1998; 32: 1181-92.
3. Pỉosker Nobỉe s. Cidoíovir a revỉew o! iu use in cytomegalovims 

retínỉtỉs in patỉenu ivith AIDS. D r u p  1999; 5& 325-45.
4. De Qercq E. Cidoíovir in ihe treatment o( poxvirus inĩections. AỉttMral Ra 2002; 35: 1-13.
5. Snoedc R. De Clercq E. Role ot ddoíovừ ỉn the ưeatxnent oí DNA virut 

ỉnĩeoions. oiher than CMV ỉníecdons. in (mmunocompromỉsed 
patients. Curr Opiìĩ ỉnvatíỊ DntỊS 2002; 3: 1561-6.

6. Toro JR. tí ai. Topical ddoíovir íor the treatment of dermatologìc 
condỉtions: verruca. condyloma. intraepithelỉaỉ neoplasia, herpes 
sỉmplex and its potential use in smallpox. Dtrmatoi ơin 2003; 21: 301 -9.

7. Cha s. tí ai. Treatment of vermca vuỉgarỉs with topical cidoíovir in an 
Immunocomproraised patỉent: a ca se report and review of the liierature. Transpỉ InỊta Dà 2005; 7: 158-61.

8. So ma MA. Aỉben DM. Cỉdolovìr to use or not to use? Curr Opin Otolaryngoỉ Head Neck Surg 2008; 16: 86-90.
9. Donne AJ. tí ai. Stíentưic and ctlnical aspects oí the use oĩ ổdoíovir ỉn 

recurrent respỉratory papillomatosỉs. ỉní J Pediatr Otơrhiìtolaryngol 2008; 
72:939-44.

10. Lamoth F; tí ai. Lơw-dosc ddoíovir íor the treaonem of polyomavỉrus- 
assodated nephropathy: two case reports and review of the Ucerature. Araivir Ther 2008; 13: 1001-9.

11. Coremans G. Snoeck R. Cidoíovir dinỉcal experience and íuture 
perspectỉves on an acydlc nudeoside phosphonatc anaỉog of cytosỉne in 
the treaunent of reíraaory and premalignam HPV*assodãted anal 
lesỉons. Exptrt opin Pharmacother 2009; 10: 1343-52.

12. Moyo TX, tí ai. Revỉevr. use oí ddoíovừ íor the treatmem oỉ HIV- 
negadve buman herpes virus>8-associated primary eỉíusìon lymphoma. cùn Adv Htmatoi Onêoỉ 2010; 8: 372-4.

Adminislration in renal impairment. Cidolovữ is 
contra-indicated in patients with pre-existing renal impair- 
m ent (semm creatinine more than 1.5mg/đL creatinine 
dearance of 55mL/min or less. or urine protein of 
lOOmg/dL or more) and should be interrupted or stopped 
iỉ serum creatinine increases by 500 micrograms/dL or 
more duríng therapy, or ií signiBcant proteinuria develops; 
in the USA, a reduction in the maintenance dose hom  5 
to 3mg/kg intravenously is permitted for increases of 
serum creatínine of 300 to 400 micrograms/dL above base- 
lũie.

Viral infedions. In additỉon to its use in CMV retinitis, 
systemic ddoỉovữ has also been studied in herpes símplex 
iníectìons,1'4 progresãve mulriíocal leukoencephalopa- 
thy,5"’ BK polyomavirus-assodated haemorrhagic cyst- 
itìs,*-1® and papiUomavirus inỉections. ' 1 Topical tormula- 
dons oí ddotovir, in concenttations ranging from 0.3 to 
5%, have also been used ỉor the ưeatment of herpes sứn- 
plex12-11 and papillomavirus intectíons,14-20 and molluscum 
contagiosum .1*-21-12

See also reviem  listed above.
1. Lalexaiỉ Jp. tí ai. Treaunem wỉth ỉnoaveoous (S)-J-[3-hydroxy-2- 

(phosphonyỉraethoxy)propyỉ]*cytỡsine oỉ acydovir-resỉÃam mucõcu* 
taneous ỉniectíon with herpes dmplex vỉrus in a padent wỉth AIDS. J ìnỊta Dù 1994; 170: 570-2.

2. Bryant p, tí ai Succesriul treatment oi ĩoscarset-resỉnant herpes 
slmplex stomaũtỉs witb inưavenous ddoíovỉi ỉn a chỉỉd. Ptdiatr ỉnfeữ Dis J 2001; 20: 1083-6.

3. Kc^yp T. t í  al. Successíul oea ttnen t oí an  addovỉr«Tesisum herpes 
simpỉex type 2 iníection vrỉth ddoíovir ỉn an AỈDS patỉenL BrJ Dermatol 
2002; 147: 134-8.

4. Andrei G, tí aL Duaỉ iníectíon with polyomavirus BK and acydovir- 
resistam beipes súnplex vỉnis niccessfuỉỉy treated wỉth ddoíovứ in a 
bone marrơw transpỉant redpỉenL Transpi InỊèđ Dừ 2007; 9: 126-31.

5. Segam -N ew nham  M. Vodólo KM. Use <k ddoíovir ỉn Progressive 
muỉòỉocaỉ ỉeukoencephaỉopathy. Ann Pharmacothtr 2001; 35: 741-4.

6. Razooabỉe RR. tí ‘ai. Cỉdoíovỉr neatment of Progressive multiíocal 
ỉeukoencephaỉopathy in a patiem receỉving hỉghly actìve antìretrovìraỉ 
therapy. Mayo ám Proc 2001; 76: 1171-5.

7. Marra CM. tí ai. Aduỉt AỈDS CUnical Triaỉs Group 363 Team. A piỉot 
study of ddoỉovir ỉor Progressive muldỉocal ỉeukoencephaỉopathy in 
AIDS. AIDS 2002: 16: 1791-7.

8. Garvey L tí al. Progressive muldỉocal leukoencephalopatby: proỉonged 
survtvảl in patỉents treated wíth protease inhlbỉtõrs and ddõíovin a case 
serỉes. AỈDS 2006; 20: 791-3.

9. VỊaỉỉard JF ,tía L  ỉmprovemem of Progressive multưocal letikoencepha- 
lopathy aher ddoíovir therapy in a padent with a destnictive 
polyarthrỉtỉs. btỊèctíon 2007; 35: 33-6.

10. Cesaro s. t í  al. adoíovũ íor BK vỉrus-assodated hemorrhagỉc cysiiás: * 
rctrospecdve study. ơin ỉnỊeă Dừ 2009; 49: 233-40.

11. Kottke MD. Parker SRS. Inoravenous ddoíovir-induced resolutíon of 
disãgurỉng cutaneous human papỉBomavinis ỉníectíon. J Am Acad Dmnatoi 2006; 55: 533-6.

12. Lalexari J, tí ai. A randomỉxed. doubỉe-blind. pỉacebo-controDed uial oí 
ddoĩơrir geỉ ỉor the treatxnent oỉ acydơvír-unresponsive mucocma* 
neous heipes sỉmplex vtrus lníection in patients wỉth AỈDS. J ìnỊttí Dừ 
1997; 176: 892-4.

13. Sadu SL tí ai. A multícenter phase Vũ dose escalatìon study oí sỉngle* 
dose ddoỉovỉr gel far treatment oỉ recurrent genitaỉ herpes. Antànierab A$enữ Chtmơtỉũr 1998; 42; 2996-9.

14. Snoedc R. rr al. Treatment of anogenỉtal papỉUomavims inỉections vriih 
an acydỉc nudeoside phosphonate analogue. N Bngỉ J Med 1995; 333: 
943—4.

i  5. Davis MDP, tí  ai. Large plantar wart caused by hum an papillomaviniS" 4  
and resolutỉon by topỉcal ddoíovừ  therapy. J  Am Acad Dermatoì 2000; 4): 
340-3.

16. E>escamps V, t í  aì. Topicaỉ tídoĩovỉr for bovvenold papuỉỡsis in an HT '* 
in íeaed  patíenL J9r J  Dermatoí 2001; 144: 642-3.

17. Snoedc K  t í  aì. Phase n  doubỉe-bỉind placebo-conưolled study o í tí e 
safety and eỉBcacy o í ddoíovir topical gel ỉor the treatm ent o í patleo s 
w ỉth hum an papiiỉomavirus ỉníectíon. ơ m  ĩn ftđ  Dừ 2001; 33: 597-60 !.

18. Callsu D Topical ddo ỉovừ  for severe cutaneõus bum an  papỉỉlomavỉn s 
and  molluscum contagioíum  in/ectỉons in patỉents w íth HIV/AIDS: I 
pilot study. Ị  Ẽur Acad Dermatoỉ V tnatol 2000; 14: 444-8.

19. Husak K  t í  aỉ. Reừacrory hum  an papiUomavỉnis-assodated oral war i 
treated topiodly w ỉth  1-3% ddoíovir solutíons in hum an  im m unodef' 
dency vũus type 1-iniected patíents. Br J Dermatữi 2005; 152: 590-1.

20. Fỉeỉd s. tí  aL The ưea tm en t o í vỉral w aru  wỉth topical ddoỉovỉr 1 %: o t r 
experỉence ot seven paediaoic patíents. Br J  Dcmaioỉ 2009; 160: 223— .

21. Davỉes EG, tí aỉ. Topical ddoĩovỉr íor severe moUuscum conugiosun 
lanctí 1999; 353: 2042.

22. Toro JR, tí  đĩ. Topícal d d o íov ír a noveỉ treatm ent íor re ca ld tra r: 
moỉỉuscum conugỉosum  ín cbỉỉdren iníected wỉth hum an immuno 
deũdency v ỉnu  I. Arch Dcrmatol 2000; 136: 983-5.

Adverse Effects
The most serious dose-limiting adverse eBect of cidotovir i: 
nephrotoxidty, the inddence and severity of which can bt 
reduced by use with probenedd and by ensuring adequatt 
hydration. Accumulation of ddotovir in the renal tubule: 
can also be prevented by using an  intermittent dosìng 
schedule (see the licensed doses in Uses and Administration 
above). There have been instances of acute renal tailure 
after only 1 or 2 doses, and some íatalities. Cases oí 
nephrotoxỉdty have also been reponed after off-label use ol 
topical applications (creams or ointments) of ddoíovir. 
Ocular toxidty and neuưopenia have also been reported 
atter use for ott-label mdications or by unlicensed routes of 
administration. Low plasma-bicarbonate concentrations 
and metabolic addosis, sometimes assodated with proxima) 
tubule injury and renal wasting syndrome (indudíng 
Fanconi's syndrome) or with liver dystunction and 
pancreatitis, have been reported. Reversible neuưopenia 
has also occurred. Other adverse eSects indude diarrhoea. 
headache, nausea and vomiting, íever, chills, asthenia, rash, 
dyspnoea, alopeda, and ocular hypotony (decreased inưa- 
ocular pressure). Iritis or uveitis has been reported.

Cidoíovữ is cardnogenic and embryotoxic in  animals and 
may have the potential to cause male iníertility (see 
Precautions, below).

Effeds on ihe eyes. Ocular adverse eỉíects assodated with 
ìnưavenous use of ddoíovir indude iritís, 1 uveitis,2 < and 
ocular hypotony.4 While development of ocular hypotony 
is considered to warrant vvithdravval ot ddoíovir,2 uveitis 
or iritis alone may respond to topical corticosteroids and 
cydoplegics thus allowing antiviral therapy to  be contin- 
ued; ddotovữ must be stopped if there is no response or 
vvorsening of symptoms.

ỉ .  Tseng AL. t í  al. Iritỉs assodated w ith intravenous ddoíovir. Amt 
Pharmacother 1999; 33: 167-71.

2. Ambatí i ,  tí  ai. Anterior uvótis assodated with intravenous ddoíovừ  use 
ỉn patients with cytom egaỉovỉnu retìnỉtis. Br J  Ophthaỉmoi 1999; 83: 
1153-8.

3. Rougỉer M-B, tí a i  Uvéỉte antérỉeure et cỉdo/ovỉr. J  Fr Ophtaìmol 2001; 
24: 491-5.

4. Rapp p, tí aỉ. Uvéỉte bQatérale et hypotonie définitíve due au cidoíovỉr 
intraveỉneux: à propos d 'un  cas. J Pr Ophtaìmoĩ 2003; 26: 717-19.

Effeds on the Iddneys. Dose-related nephrotoxidty ũ  the 
most severe adverse eữect of ddoíovữ and marked protei- 
nurìa has been repotted in up to 50% of patients. There 
have been instances of acute renal lailure after only 1 or 2 
doses, and some íatalities. Fanconi’s syndrome assodated 
with renal tubular damage has been reported in 2 % of 
patients and, in One su ch patien t occuưed on the third 
injection of ddoíovir and resulted in ưreversible renal 
impairment. 1 Reversible renal impairment w ith persisting 
Fanconi syndrome was repotted in another.2 A case of 
nephrogenic diabetes insipidus without premonitory 
laboratory abnormalities has also been reporteđ in a 
patient given ddoíovữ .3

1. Victecoq D. tí  ai. Fanconi syndrome assodated wỉth ddoíovỉr therapy. 
Antimừrob A$tim Chemother 1997; 41: 1846.

2. ICaxory A. tí  aỉ. Sỉmuỉtaneous developraent of Fanconỉ syndrome and 
acute renaỉ ỉaỉỉure assodated wỉth ddoíovử . J  Antimicrob Chemother 
2007; 60: 193-4.

3. Schlieíer Ky tí  ai. Nephrogenic diabetes insipidus ỉn a patỉent takỉng 
ddoíovir. Lartctí 1997; 350: 413-14. C orrealon. ibid.; 15 58.

Precautions
Cidoíovir is conơa-indicated in patients w ith renal 
ũnpairment. Renal íunction should be measured beíore 
each dose. In the UK it is recommended that ưeatment 
shouỉd be in tem ipted  or stopped iỉ renaỉ hmction 
detẹriorates, but in  the USA reduction of the dosage is 
permitted for increases in serum creatmine up to 300 to 
400 micrograms/dL above baseline. Patients should receive 
oral probenedd and intravenous hydration w ith each dose 
oí ddolovir; il p robenedd cannot be used due to dinically 
signiBcani hypersensitivity (to it or another suưonamide 
drug), the use of ddoíovữis also contra-indicated. Cidoíovir 
should not be given vvith tenoíovir disoproxil íumarate due

All cross-reíerences reíer to entries in Volume A
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to the increased risk of Fanconi syndrome. Neutrophĩl 
counts should also be monitored and regular ophthaimo- 
logical íollow-up is recommendeđ. Patients with dlabetes 
mellitus are at incxeased risk of ocular hypotony.

Ciđoíovir ỉs cardnogenic and embryotoxic in animals. 
Cidoíovữ should not be given during pregnancy and both 
sexes should use eữective methods of contiaception duiing 
treatment; in addition, eữective contraception should be 
used, for 1 month by women and for 3 months by men, after 
the end of ưeatment. There is also a possibility that ddoíovứ 
may cause male iníertility.

Cidoíovir should be given intravenously only; direct 
intra-ocular injection has been assodated with signiScant 
ocular hypotony an d  v isual im pairm ent a n d  is 
contra-indicated.

Interactions
Additive nephro toád ty  may occur if đdoíovir is used with 
other nephrotoxic drugs such as aminoglycosides, amphot- 
eridn B, íoscamet, inưavenous pentamidine, vancomydn, 
or NSAEDs. Potentially nephrotoxic drugs should be stopped 
at least 7 days beíore starting ddọíovữ. Probenedd, which is 
given with ddolovữ, m ay álter the dearance of other drugs 
(see Interactions under Probenedd, p. 6Ò8.2). Renaỉ 
excredon of ddoíovữ may possibly also be aíỉected by 
other drugs that are excreted by glomerular Sltratíon and/or 
tubular sẽcretíon.

Pảdents with CMV retinitis are at increased risk of 
advetse inSammatory eữects ư  ddoíovir is given withịn 2 to 
4 weeks of intravitreal íomivirsen.

Antiviral Action
CidoioviT undergoes intracellular phosphoryỉatìon by 
cellular kinases to the antiviral metabolite, ddofovứ 
diphosphate, whlch -acts as a competitive inhibitor of vữal 
DNA polymerase. It is active against a range of herpesvừuses 
indudỉng CMV, and, since its activity is no t leliant on viral 
enzymes, may retain activity agaìnst some addovir- and 
íoscamet-resistant viruses. Cross-resistance with ganddovir 
is common.
Reíerences.

1. Cherrington JM. tí ai. In  vi tro antỉvỉraỉ susceptíbiỉỉties of isolatcs from 
cytoraegaỉovỉrus retỉnitỉs patíents receĩvỉng first> or second-line ddoíovir 
therapy: reỉatỉonshỉp to d inicaỉ outcome. J In fea D â  1998; 178; 1321-5.

2. Jabs DA. t í  aỉ. Inddcnce oí íoscarnct reâstance and ddotovir resỉstance 
in patỉents ưeated ỉor cyiomegalovỉrus rcúnitis. Aĩtíờnừrob Agtna 
ơum oứur  1998; 42: 2240-4.

Pharmacokinetics
After intravenous doses of ddoíovữ, serum concentrations 
dedine w ith a reported terminal half-life of about 2.2  hours 
(the intraceỉlular halí-liíe of the active diphosphate may be 
up to 65 hours). Cidoíovữ is eliminated mainly by renal 
excretion, both by glomerular hlơation and tubular 
secretion. About 80 to 100% o! a dose ỉs recovered 
unchanged hom the urihe vvithin 24 hours. Use with 
probenedd may reduce the excretion of ddo/ovir to some 
extern by blocking tubular secretion, although 70 to 85% 
has stíll been reported to be excreted unchangeđ in the 
urine vvíthin 24 hours.
Reíerences.

1. Cundy KC. CHnlcaỉ pharmacokinetics of the antiviraỉ nudeotide 
anaiogues ddoíovừ and adeíovỉr. ơ ỉn  Pharmacokirưt 1999; 34: 127-43.

2. Brody SR. tí ai. Pharmacoldnetỉcs oí ddoíovir in renaỉ insuIQdency and 
in continuous ambuỉatory peritoneal dialysis or high-ũux hemodialysis. 
Clin Pharmaeoi Ther 1999; 65: 21-8.

3. Wolf DL, t í  aL Pharmacokiaetỉcs and renal effects oí ddoíovir with a 
reduced dose oí probenecid ỉn HĨV-infected patỉents with cytomegalo- 
v ỉruí rccinitis. J  Cỉitt Pharmacoỉ 2003; 43 :43-51 .

Preparatìons
Propóetary Preparatìons (details are given ỉn Volume B) 
Single-ingrediant Preparations. Austral.: Vistide; Austria: Vis- 
tide; Belg.: Vistide; Cỉ.: Vistide; Denm.: Visdde; FrVistide; Gtr.: Vistide; Gr.: Vistide; Irí.: Vistide; ItaL: Vistide: Neth.: Vis- 
tide; PoL: Vỉstide; PorL: Vistide; Spain: Vistlde; SwetL: Vistide; Switz.-. Vistide; UK: Vistide; USA: Vistiđe.

D adatasvir ÍUSAN, piNNi 

8MS-790052; Dadatasvirum;AaKnaĩacBMp.
'Dirnethyl W//-(biphenyl-4,4'-diylbis(l /-/-lmidazole-5,2-diyl- 
[(2 S )-p yrro lid m e -2 ,1 -d iy [ ] [ ( l  S)-1-(1 -m e th y le th y  l)-2- 
pxoẹthane-21-diyQ})dĩcarbamate • - '
ÌC «H soN80 6=738.9 . :  • '
'CẬS—  1009119-64-5. ■ ;  - 'i
UNII —  U2427F9Cí '  "  / '  '  ;

ProẾVe
D adatasvữ is am oral replication complex inhibitor oi 
hepatítis c  virus (HCV) protein NS5A. It is used, combined 
with other antivirals, for the treatment of chronic hepatítis 
c  (p. 952.1) iníection; it has broad genotypic coverage. An

oral dose oi dadatasvir 60 mg once daily, given with 
soíosbuvứ (p. 1015.2), has been used in dinical studies. 
Reíerences.

1. Lm  c. Dacỉatasvỉr: potentỉaỉ roỉc in hepatitis c. Drtig D a Dtvíl Thtr 201 ỉ ;  
7: 1223-33.

2. Herbst DA, Reddy KR. NS5A inhibitor, dadatasvir, ío r the treatm ent of 
chronic hepatitỉs c vỉrus inlection. Exptrt Opin Invest Drugs 2013; 22: 
1337-46.

D a r u n a v i r  (BAN, USAN, riN N i

Darunavirum; TMC-114; UIC-94017; ílapyHaBMp. 
(3(?,3aJ,6a/?)-Hexahydrofufo[2,3-b]furan-3-yl A/-[(1 S,2R)-1 - 
benzyl-2-hydroxy-3-(N1-isobutylsulfanilamido)propyl]cafba- 
mate. ’
C27H 3^30 7S=547.7
C Ầ S -2 0 6 3 6 1 -9 9 -Ĩ .
ẬTC  —  J05AEW.
ÀTC Vet —  QJ05AE10.
. UNII —  YO 603Y8Ỉ13.

D a r u n a v i r  E t h a n o la te  IBANM , riNNAM

Darunavir monoethanolate. ..........
'C27H37Nj0 75iC2HsOH=593.7
ATC —  J05AEĨ0. ■ ■ ■ ■ ■
ATC Vet —  QJ05AEJ0.
UNII —  33O78XF0BW.

Uses and Admỉnistration
Darunavữ ìs an HTV-protease inhibitor with antìvứal 
actìvity against HIV. It is used in  the treatm ent of HIV 
inỉectìon and AIDS (p. 957.2). Viral resistance emerges 
rapídly when darunavir is used aỉone, and it is thereíore 
used with other antiretrovirals.

Darunavừ is boosted with low-dose ritonavir, which acts 
as a pharmacokinetic enhancer. It is given orally as the 
ethanolate, but doses are expressed in terms of the base; 
325 mg oí darunavữ ethanoỉate iỉ equivalent to about 
300 mg of danmavir.

In tteatment-naive patients, the recommended dose of 
daranavừ is 800mg (with ritonavứ 100 mg) once daily with 
íood. In tteatment-experienced patients doses are generally 
chosen based on the degree of daranavữ resistance seen Via 
genotypic testing; hovvever vvhere testing is not íeaãble, a 
dose of 600 mg (with ritonavir lOOmg) tvvice daily is 
recommended.

For details of doses in  children, see below.
Reíerences.

1. Gotet B. t í  al. Efficacy and salety of danm avlr-ritonavir at week 48 ỉn 
treatment-expetỉenced patỉents w ith HIV-1 ínỉcctíon in POWER l and 2i 
a pooỉed subgroup anaỉysis oí da ta ỉrora two randomised triaỉs. Larưtí 
2007; 369: 1169-78.

2. Busse KH. Penzak SR. D arunavỉr a second-generation protease 
inhibltor. Am J  Health-Syst Pharm 2007; 64: 1593-602.

3; McKeage K.tí ai. Danmavir: a revievv o ỉ  its u$e ỉn the m anagement oỉ 
ỉừ v  ỉnỉectỉon In adults. Drugí 2009; 69: 477-503.

-4. PuHerton DS, tí  al. Pharmacoeconomics oỉ darunavìr. Expert Rev 
Pharmứcoectm Outames R a  2011; l ỉ :  27-39.

Adminỉstration in children. Ritonavir-boosted darunavứ 
may be used, with other antiretroviral drugs, for the treat- 
ment of HIV iníection in children 6 years of age and older 
and vveighìng at least 20 kg. In the UK, it is hrnher recom- 
mended that use of darunavir be reserved for treatment- 
experienced children only. The ỉollovving oral doses are 
recommended, based on body-vveight, and should not 
exceed the recommended adult dose for ưeatment-experi- 
enced patients (see above):
• 20 to less than 30 kg: darunavir 375 mg (vvith ritonavir 

50 mg) tvvice daily
• 30 to lcss than 40 kg: darunavir 450 mg (with ritonavir 

60 mg) twice daily
• 40 kg and over darunavir 600 mg (with ritonavir 

lOOmg) twicc daỉly
Further reíerences to usc in children.

1. Blanche s. tí al. Pharmacokinetỉcs. saỉety and efflcacy of darunavir/ 
rỉtonavỉr ỉn treatment-expetienced chỉldren and adolescents. AĨDS 2009; 
23:2005-13.

2. Neeỉy M. Kovacs A. Managing treatment-experỉenced pedlatrỉc and 
adoỉescent HIV patients: role ữf danm avỉr. Thcr ơ ừ t Risk Manag 2009; 5: 
595-615.

3. McKeage K, Scott u .  Darunavỉn in treatment-experienced peđỉatrlc 
patìents w ỉth HTV-1 iníection. Paediatr Drugs 2010; 12: 123-31.

Adverse Effects
The most common adverse eHects assodated with 
antirettoviral regimens containing darunavir are gastro- 
intestũial diỉturbances (abdominal pain, diarrhoea, nausea, 
and vomiting), nasopharyngitis, and hypertriglyceridaemia. 
Rashes (usually of mild to moderate sẽverity) are se en  in 
about 5 to 10% of patíents, typìcally occurring vvithin the 
first 4  vveeks of treatment and resolving vvithout stopping 
treatment. Severe rashes, induding erythema multiíorme

and Stevens-Johnson syndrome, have occuưed more 
rarely; treatment should be stopped if severe rash develops.

Other reported adverse eữects are asthenia, d ữ ãn ess, 
íatigue, headache, and insomnia. Less ừequently reported 
adverse eữects indude íollicuUtis, myocardial inỉarction, 
osteopenia, osteoporosis, polyuria, somnolence, tachy- 
cardia, transient ischaemic attacks, and vertỉgo. Cases of 
drug-induced hepatíds, induding íatalities, have been 
reported. Abnormal liver and pancreatic íunctíon tests, 
anaemia, neuttopenla, and thrombocytopenia have also 
occurred.

Immune reconstitution syndromé (an 1nflatnmatnry 
immune response resulting in dỉnical deteriotation) has 
been reported during the initial phase oỉ treàtment with 
combinãtìon antiretrơvữal therapỹ, induding darunavứ, in 
HIV-infected patíentỉ with severe immune deSdency. 
Accumuỉation or redistribution of body £at (lipodystrophỹ) 
induding Central obesity, dorsocervical íat enlargement 
(buSalo hump), peripheral wastỉng, {adal vvastíng, breast 
enlargement, and cushingold appearance have been seen in 
patients receiving antireơovứal therapy, ỉnduding đaruna- 
vứ. Metabolỉc abnormalines such as hypertriglyceridaemia, 
hypercholesterolaemia, insulin resistance, hyperglycaemia, 
and hyperỉactataetnia have also been re p o rte ĩ Ẽlevateđ 
creatine phosphokinase, myalgia, myositis, and rarely 
rhabdomyolysis have been reported w ith HTV-protease 
inhibitors, particularly w hen given w ith nudeoside 
anaỉogues. Ostẹonecrosis has been reported, particulariy in 
patients with advanced H1V disease õr long-teim exposure 
to combination antireưoviral therapy.

For hirther iníormation on adverse eữects assodated 
wíth Hiv-protease inhibitors see under Indứiavừ Sulíate, 
p. 986.2.

Precautìons
Patients shouỉd undergo liver íunctíoa tests beíore starting 
and during treatment vvith darunavir. It should not be ụsed 
in patients w ith severe hepatic impairment (Child-Pugh 
dass C), and should bé" used vvith caution (and Iiver 
enzymes values monitored), in those with mild to moderate 
impairment (Chlld-Pugh A or B) and those vvith chronic 
hepatítis ỉ  OI c  co-infection. Patients co-infected with 
chronic hepatitis B or c  and tteated with comblnation 
antữetroviral therapy are at increased risk for severe and 
potentially ỉataỉ hepatic adverse events. All patients should 
be instruCTed to seek medical advice ư symptoms suggestive 
of nevv or vvorsening hepatotoxidty occur.

Darunavữ contains a sulíonamide moiety and should be 
used with cautìon in patients with knovvn sulỉonamide 
hypersensitivity, although its cross-sensitivity potential 
with sulỉonamide drugs is unknown. (For discussion of 
cross-reacnvity in sulíonamides and sụ ha drugs see 
Hypenensitivity under Sulỉamethoxazole, p. 365.3.) Cau- 
tion is advised in ữeating patients vvith haemophilia A and B 
as reports of spontaneous bleeding have been assodated 
with the use of HlV-protease inhibitors. An assodation with 
erythema multưorme and Stevens-Johnson syndrome has 
been reported and treatment should be stopped in patients 
who develop severe rashes.

Interactíons
Darunavữ inhibits, and is extensively metabolised by the 
cytochrome P450 isoenzyme CYP3A4. It may afíect the 
dearance of other drugs metabolỉsed by this enzyme, 
potentially resulting in increased plasma concemradons and 
toxidty.

Although speciíic guidance varies betweén licensũig 
authorities, licensed p ro d u a  iníorm ation generally 
contra-indicates the use of ritonavir-boosted darunavir 
vvith drugs that are highly dependent on CYP3A4 for 
clearance and for which elevated plasma concentrations are 
assodated with serious or ]ife-threatening events. These 
drugs indude
• antiarrhythmics (amiodarone, beprỉdil, quinldine, and

systemic lidocaine)
• antíhistamines (astemìzole and terỉenadine)
• antipsychotics (pimoáde and sertindole)
• ergot derivatives (dihydroergotamlne, ergometrine,

ergotamine, and methylergometrine)
• gasưointestinal prokinetics (dsapride)
• sedatíves and hỹpnotics (triazolãm and oral midazolam)
• statins (simvastatin and lovastatin)
In the USA, use with the alphaỊ-adrenoceptor antagonist 
alfuzosin is also contra-indicated. Owing to the potential !or 
increased serum concentrations of sildenaBl, ritonavừ- 
boosted darunavữ should be avoided w ith sildenaSI when 
given at the doses needed íor the ưeatm ent ọf pulmonary 
hypertension. Similariy, ritonavữ-boosted darunavir ‘may 
increase se rum  concentrationỉ of inhaled Auticasone and 
salmeterol and combination with either is not recom- 
mended. Ritonavứ-boosted lopinavữ, riíainpỉdn, saquỉna- 
vứ, antiepileptics (phenobarbital and phenytoin), and St 
John's wort decrease the concentration of darunavứ; use

The Symbol t  denotes a preparation no longer actỉvely marketed
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with darunavừ is not recommended due to the possible Ioss 
of its activity and development of resistance.

For turther inỉormation on drug interactions of HIV- 
protease inhibitoTS see under Indinavir SuUate, p. 987.2.

Antiviral Action
Darunavữ is a selective inhibitor of HTV-1 protease. It 
interieres with the íormation of essential viral proteins 
making them  incapable oỉ iníecting other cellỉ. Vữal 
resistance develops rapidly Yvhen HTV-protease inhibitors 
are given alone and thereỉore they are used with other 
antiretrovữals. Cross-resistance may develop bervveen some 
HTV-protease inhibitors, but mechanisms oỉ resistance to 
darunavữ may differ bom  those to other drugs of the dass.

Pharmacokinetics
Darunavứ is rapidly absorbed alter oral doses, resulting in a 
bioavailability of 82% when taken with recommended 
doses of ritonavir; food inaeases the bioavaUability. Peak 
plasma concentrations occur vvithin 2.5 to 4 hours. 
Darunavir is about 95% bound to plasma proteins. It is 
metabolised by oxidation by the cytochrome P450 System 
(mainly the isoenzyme CYP3A4). vvith at least 3 metabolites 
showing some antiretroviral activity. About 80% of a dose is 
excreted in the faeces. with 41.2% of this as unchanged 
drug; 14% is excreted in the urine, with 7.7% being 
unchanged drug. The mean terminal elimination halMiíe of 
darunavir is about 15 hours.
Reviews.

1. Rirtiveger M, Arastéh K. CUnicaỉ pharmacokineũcs of darunavir. ơ in  
Pharmacoìàntí 2007; 46; 739-56.

2. Vermcir M  t í  aĩ. Absorption. metabolism. and excretion of darunavỉr. a 
new protease inhibitor, adminỉstered alone and vvith low-dosc rìionavir 
in healthỵ subjecis. Drug Metab Dispos 2009; 37: 809-20.

3. Yỉỉmaz A. tí aì. Darunavir concenưaiỉons ỉn cerebrospỉnal ũuid and 
blood in HIV-1 -iníected índividuals. AĨDS R a Hum Retrovirusa 2009; 25: 
457-61.

4. Giguèrc p, t í  ai. Pharmacokinetics o ỉ darunavừ, eiravirừie and 
raltegravir in an  HXV-ỉnicaed patíern on haemodialỵsis. AW S  2009; 23: 
740-2.

5. Ripamomi D, tí  aì. Transplacental passage oi Htonavỉr-boosted darunavir 
in  two pregnant vvomen. Iní J  STD AIDS 2009; 20: 2 15-16.

6. Sekar V, tí  aỉ. Pharmacokỉnetícs of multiple-dose darunavir ỉn 
combỉnarion w ỉth low-dose riionavứ in indivỉdualỉ w ith mild-to- 
moderate hepatỉc impairment. Clin Pharmacokintí 2010; 49: 343-50.

Preparations
Proprietory Preporatkms (detailỉ are given in Volume B)
Single-ingrBdient Preparalions. Arg.: Preásta; AustraL: Prezista; 
Austria: Prezista; Beĩg.: Prerista; Braz.: Preásta; Canad.: Prezis- 
u ; Chtte. Preáista; Chintr. Preásta Cz.: Prezista; Denm.:
Preãsta; Fr.: Prraista; Ger.: Preàsta; Gr.: Preãỉta; Hung.: Pre- 
ãsta; IrL: Preásta; Israel: Prezista; ItaL: Preásta; Malaysia: Pre- 
zista; Neth.: Preásta; Norw.: Prezista; NZ: Preásta; PoL: Preris- 
ta; Port.: Preásta; Rus.: Prezista (npoHcra); Singapore: Preãsta; Spain: Prezista; Sweí: Prezista; Stritz.: Preãsta; Thai.: Prezista; Turk.: Prezista; UK: Prezista; USA: Preàsta.

D e l a v i r d i n e  M e s i l a t e  MNNM I

Delávirdina, ’ mesilato de; Délavirdine, Mésliate de; 
Delavirdine Mesylate (USAN); Delavirdini Mesilas; Mesilató 
de delavirdina; U-90152S; flenaBMpflMHa MeBMnaT.
1 -[3-(lsopropylamino)r2-pyrìdy0-4-[(5-methanesulfonami- 
doindol-2-yl)carbonyl]-piperazine monomethanesutíonate. 
Cx,HMNÁS.CH40 3S=55Ì7
CAS —  1.36817-59-9 (delavirdine); 147221-93-0 (delavirdine 
mesilate).
ATC  —  305AG02. • -
ATC Vet —  QJ05AG02. 
u m  —  4 2 1 105KRQE

Uses and Admỉnistration
Delavữdine is a non-nudeoside reverse transcriptase 
inhibitor with activity against HTV-1 . viral resistance 
emerges rapidly when delavirdine is used alone, and it is 
thereíore used with other antiretrovirals for combination 
therapy of HIV iníection and AIDS (p. 957.2).

Delavừdine is given orally as the mesilate ỉn a usual dose 
of 400 mg three times daily. Some tablet ỉoimulations may 
be dispersed in water beíore' use in order to ỉncrease 
bỉoavailabilỉty (see below).
Reviews.

1. Scott u ,  PerTy CM. Ddavirdine: 1  review  of ỉls use in tn v  Intection. 
D n tp  2000: 60: 1411-44.

Adverse Effects
Adverse eữects assodateđ with antirettoviral regimens 
containing delavirdine are mostly mild to' moderate. The 
most common adverse eữect of delavirdine is rash, (usually 
ddhise, maculopapular, erythematous, and often pruritic), 
generaUy appearing vvithin the first 3 weeks of starting 
therapy and resolving in 3 to 14 days. Severe skin reactions.

induding erythema multiíorme and Stevens-Johnson 
syndrome, have occurred. Additional adverse eiíects of 
moderate to severe intensity include generalised abdominal 
pain, asthenia, íatigue, ỉever, Qu syndrome, headache, and 
localised pain. Other reported adverse e£fects indude 
gastrointestinal disturbances (diarrhoea, nausea, vomitmg), 
increased liver enzym e values, anxiety, depressive 
symptoms, insomnia, and respừatory eỉfects (bronchitis, 
cough, pharyngiós, sinusitis, and upper respiratory-ưaa 
iníections). Liver íailure, haemolytic anaemia, rhabdomyo- 
lysis, and acute renal íailure have been reported during 
postmarketing use.

Immune reconstitutìon syndrome (an inỉlammatory 
immune response resulting in dinical deterioration) has 
been reported durìng the initial phase of treatment vvith 
combination antiretroviral therapy, induding delavữdine, 
in HIV-infected patients with severe ímmune dehdency. 
Accumulation or redistributìon oỉ body fat (lipodysưophy) 
induding Central obesity. dorsocervical fat enlargement 
(buííalo hump). peripheral vvasting, ỉadal wasting, breast 
enlargement, and cushingoid appearance have been seen in 
patients receiving antiretroviral therapy, including delavir- 
dine.

j Precautìons
; Delavirdine should be stopped if a severe rash develops or if 

a rash is accompanied by íever, blistering. oral lesions, 
conjunctivitis, svvelling, or muscle or jo in t aches. 
Delavirdine should be used with caution in patients with 
hepatic impairment.

Porphyría. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Poiphyria Cenưe (NAPOS) and 
the Porphyria Centre Sweden, dassihes delavirdine as 
probably poiphyrinogenic; it should be prescribed only for 
compelling reasons and precautions should be considered 
in all patients. 1

1. Tbe Dmg Daubase for Acute Porphyrìa. Availablc ac  hctp://ww>v.
drugs-porphyria.org (accessed 14/10/11)

Pregnancy. Delavirdine has been shown to be teratogenic 
in animals. Clinical smdies and postmarketing data have 
identihed 10 inỉants bom to mothers who took delavirdine 
du rin g pregnancy. Eight of the iníants vvere bom healthy, 
1 iníant was bom  HTV-positive but had no congenital 
abnormalities. and 1 inỉant was bom prematurely with a 
small muscular ventricular septal deíect that sponta- 
neously resolved.

Interactions
Delavirdine is metabolised mainly by the cytochrome P450 
isoenzyme CYP3A4. Consequently it may compete with 
other dmgs metabolised by this System, potentially resulting 
in mutually increased plasma concentrations and toxidty. 
Altematively, enzyme inducers may decrease plasma 
concentrations of delavirdine. The absorption o{ dela virdine 
is reduced by drugs that raise gastric pH such as antadds, 
histamine H2-antagonists, and proton pump inhibitors.

Delavữdine is contra-indicated vvith drugs that are highly 
dependent on CYP3A4 for dearance and for vvhich elevated 
plasma concentrations are assodated vvith serious or Uíe 
threatening events. These drugs indude antihistamines 
(astemizoIe and teríenadine), ergot derivatives (dihydro- 
ergotamine, ergometrỉne, ergotamine, methylergometrine), 
gasưointestinal prokỉnetics (dsapride), antỉpsychotics 
(pữnozide), and sedatives and hypnotics (alprazolam, 
midazolam, triazolam). The antiepileptics carbamazepine, 
phenytoin, and phenobarbital, the antimycobacterials 
riỉabutin and rifatnpidn, and St John’s wort decrease the 
concentration of delavirdine; use with the antìreưoviral is 
not recommended due to the possible loss oí antìvửal 
activity and development of resistance.

Antibocteríals. Plasma concenữations of dapsone and rifa- 
butin may be increased by delavirdme; ri/abutin and rif- 
ampiàn' may reduce delavữdine plasma concenưations 
and the use of either of these drugs vvith delavirdine is not 
recommended. For hirther iníormation see under Rií- 
ampidn, p. 353.2 and Riíabuán, p. 350.1.

1. Borin MT. a  ai. Ph im ucok ineiic  study oí tbe in tenciion  b e tw « n
rilampin and delavứdìne mesylate. Clin pharmacal Ther 1997; 61: 544-
5ỉ!

Anrivirals. Use of delavirdine with buhered didanosine may 
result in reduced plasma concentrations of both dmgs1 
and they should be given at least 1 hour apart.

Plasma concentrations of HlV-protease inhibiton may be 
inơeased by delavirdine (see Antivirals, under Interactions 
of ĩndinavir, p. 988.1). Doses of indinavứ should thereíore 
be reduced; with saquínavir, liver íuncõon should be 
monitored.

In retum , neĩfinavir, and /osamprenavir have been 
reported to decrease plasma concenơations oí delavừdlne; 
UK licensed produn iníormation for nelBnavữ advises that

use with delavirdine is not recommended, while u s  licensed 
prođuct informatỉon for íosamprenavir contra-indicates use 
w ith delavirdlne due to possible loss of virological response 
w ìth development of delavirdine resistance. ■

1. M one GD. t í  tứ. Slngle-dose pharmacokinrtics of delavirdỉnc mcsylate 
and  didanosine in  p a tỉenn  w ith hum an im m unodcSdcncy vỉrus 
iníection. Aitíimiavb Agmts Chemoứter 1997; 41: 169-74.

Antiviral Action
Delavlrdine acts by non-competltlve inhibition of HIV-I 
reverse tianscriptase; it binds to the enzyme, dismpting the 
conỉormation of its catalytic site and impairing its RNA- and 
DNA-dependent polymerase activity.

Resistance to delavirdine and emergence of cross- 
resistance to other non-nudeoside reverse transcriptase 
inhibitors has been seen.

Pharmacokinetics
Delavirdine is rapidly absorbed aỉter oral doses and peak 
plasma concentrations occur after about 1 hour. The 
bioavailability of delavirdine tablets is about 85% of that 
bom  an oral solution aíter a single dose. The bioavailability 
of the 100-mg tablet can be increased by about 20% by 
dissolving it in vvater before usc; the 200-mg tablets do not 
readily disperse in vvater and should be svvallovved intaa. 
Delavứdine is about 98% bound to plasma proteins. It is 
extensively metabolised by hepatic microsomal enzymes, 
mainly by the cytochrome P450 isoenzyme CYP3A4 
(although CYP2D6 may play some role), to several inactive 
metabolites. The plasma halí-Iiíe after usual dosage is about 
5.8 hours and ranges hom  2 to 11 hours. Delavirdine is 
excreted as metabolites in the urine and íaeces. Less than 
5% is excreted in the urine unchanged.
Reviews.

1. Voorman RL. tí aỉ. Metaboỉisra oỉ deUvirdine. a hum an immunodefi- 
dency virus rypc-l rrverse iranscriptase ỉnhibiior, by microsomal 
cytochromc P450 in humans, rau. and o ther spedes: probabỉe 
ỉnvolvemem of CVT2D6 and CYP3A. Drug Mtíab Dừpos ì 998; 26: 631-9.

2. Tran JQ, tí  a i  Deỉavirdine: dinical pharmacoklnctics and drug 
ỉn teraaions. ũ in  Pharmacokintí 2001; 40: 207-26.

3. Shelton MJ, tí  ai. Pharmacokinetícs of ritonavir and delavirdine in 
hum an imm unodefỉdcncy vim s-infeacd patitnts. Artíimicrob Agcnts 
Chemother 2003; 47: 1694-9.

4. 5mỉth PF, t í  al. Population pharmacokinetics o í delavirdíoe and N- 
delavỉrdine ỉn HIV-infeaed individuals. Ciin Pharmacokintí 2005; 44 :99 - 
109.

PreparaHons
Proprietary Preparatioiu (details are given in Volume B)
Single-ingredient Preparatíons. Austral.: Rescripton CanatL: 
Rescriptor; USA: Rescriptor.

D enotivir ipìNNì 

Dénotivir; Denotivirum; fleHOTMBMp. 
5-Benzamido-4'<hlọro-3-methyl-4-iso(hiazolecarboxanilide. 
C,8HmCINAS=371.8 
CAS — 51287-57-1.
UNII —  W656S9IOOW.

PrọỊile
D e n o t iv i r  h a s  a n t iv i r a l ,  a n t ib a c t e r i a l ,  an d  
anti-inflammatory properties. It is used topically as a 3% 
cream in the treatment of herpes virus iníectìons and in 
other skin disorders complicated by bacterial iníection.

Preparatíons
Proprietary PreparaHons (details are given in Volume B)
Single-ingredient Preparations. Pol.: Polvirt; Vratizolin' Ukr.: 
Vratìzolin (BpaTH30J!HH).

D i d a n o s i n e  {BAN, USAN, riNNi

BMY^09Ò0; DDI; ddlno; Didanocin; Didanosìini; DidariosỊn;
Didanosina; Didanosinum; Didanozin; Didanòánẳs; Dideóx-'
yinosine; Didesoxinosina; NSC-612049; ŨMflaH03i4H.
2'3'-Dideoxyinosine.
C10H,2N A = 2 3 6 i ... . . 
o ĩ s  —  696554)5-6.
ATC —  J05AF02.
ATC  Vet.—  QJ05AF02.
UNII —  K3GDH6OH08.

Pharmacopoeias. In Eur. (see p. vii), Int., and us.
Ph. Eur. 8: (Didanosine). A white or almost -vvhite, 
crystalline powder. Sparingly soluble in vvaten slightly 
soluble in alcohol and in methyl alcohol; freely soluble in 
dimethyl sulíoxide.
USP 36: (Didanosine). A white to off-white crystalline 
powder. Practically insoluble or insoluble in acetone and in 
methyl alcohol; very soluble in dimethyl sulíoxide. Store at

All cross-reíerences reíer to entries in Volume A
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a temperature of 20 degrees to 25 degrees, excursions 
permitted between 15 degrees and 30 degrces.

Uses and Administration
Didanosine is a nudeoside reverse transcriptase inhibitor 
structurally related to inosine with antiviral activity against 
HTV-1. It is used in the ưeatm ent of HIV intection and AIDS 
(p. 957.2). Viral resistance emerges rapidly when 
didanosine is used alone, and it is therefore used with 
other antừetrovirals.

Didanosine is given orally, usually as buffered chewable/ 
dispenible tablets or enteric-coated capsules. Doses should 
be taken at least 30 tnlnutes beỉore, or 2 hours after, a meal. 
The total daUy dose may be given as eỉther a single dose or as 
tvvo divided doses, the choice being dependent upon both 
the íormulation and the strength used. For those vveighing 
more than 60 kg the recommended dose is 400 mg daily and 
for those under 60 kg, 2 50 mg daily is given. In the USA, it is 
recommended that enteric-coated capsules (Videx EC. BMS) 
be given in  a single, daily dose of 200 mg to those vveighing 
less than 25 kg.

For details of doses in children, see beIow.
Doses of đidanosine may need to be amended when 

given w ith some other antiretrovirals. For íurtherdetails see 
under Interactions, below.

Dosage reduction may be necessary in patients vvith renal 
(see beIow) or hepatic impairment, although no spedhc 
dose reductions are recommended in patients with hepatic 
impairment and dose monitoring is requỉred.
Reviews.
1. Perry CM. Noblc s. Dídanosíne: an updated revỉew of ics use in HTV 

iníecũon. Drugs 1999; 58: 1099-1135.
2. Moreno s, tí al. Didanosine enteríc-coated capsuỉe: current role in 

patỉencs wỉth HIV-I iníccrion. Drugs 2007; 67: 1441-62.

Administratìon in Nchildren. For the treatment of HTV 
iníection in children, didanosine is given daily vvith other 
antíretrovứal drugs; doses are taken orally on an empty 
stomach.

In the USA an oral solution or enteric-coated tablet are 
available for use:
• the oral solution may be given to children ừom 2 weeks 

of age in the íollovving doses based on age, and body- 
suriace:
• thóse between 2 weeks and 8 months of age: 

100 mg/m2 tvvice daily
• those over 8 months oí age: 12 0 mg/m2 tvvice daily

• enteric-coated capsules may be given orally to children 
weighing at least 20 kg in the lollovving doses based on 
body-vveight:
• 20 to Iess than 25 kg: 200 mg once daily
• 25 to less than 60kg: 250mg once daily
• 60 kg or more: 400 mg onee daily

In the UK chewable or dispersible tablets or enteric-coated 
capsules are available for use; doses are based on body- 
suríace:
• the chevvable or dispersible tablets may be given orally to 

children older than 3 months o! age, as either a sinạle 
dose or as two divided doses, in a dóse of 240 mg/m2 daily 
or I80m g/m 2 daily if given vvith ãdovudine

• enteric-coated capsules may be given orally to children 
older than 6 years of age in a dose of 240 mg/m2 daily or 
180 mg/m2 daily if given vvith âdovudine

Altematively, the BNFC gives the íollovving doses:
• 1 to 8 months of age: 50 to 100mg/m2 rvvice daily
• over 8 months of age: 180 to 240 mg/m2 once daily to a 

maximum of 400 mg daily
Doses for children should not exceed those recommended 
for adults (see Uses and Administration, above).

Administration in renal impairment. Dosage of didanosine 
should be reduced in patients vviih renal impaimient. The 
tollovving oral doseỉ are recommended based on the 
patient's vveight and creatinine dearance (CC):
Adults weighing 60 kg or more:
• c c  60 mL/minute or more: usual adult doses
• c c  30 to 59 mL/minute: 200 mg daily as a single dose or 

in two equally divided doses
• c c  10 to 29mL/minute: I50mg once daily
• c c  less than lOtnL/minute: lOOmg once daily 
Adults ỉess than 60 kg:
• c c  60 mL/minute or more: usual adult doses
• c c  30 to 59 mL/minute: 150mg daily as a single dose or 

in two equally divided doses
• c c  10 to 29 mL/minute: 100 mg once daily
• c c  less than lOmL/minute: 75 mg once daily
For patients requiring intennittent haemodialysis or 
continuous ambulatory peritoneal dialysis, dosing recom- 
mendations for c c  less than lOmL/min may be used; doses 
should preíerably be given aíter the dialysis run.

Adyerse Effects
The most common seríous adverse eííects of didanosine are 
perípheral neuropathy and potentially ỉatal pancreatitis.

Other commonly reported adverse eừects indude abdo- 
minal pain, diarrhoea, íatigue, headache, nausea, rash, and 
vomiting. Abnormal liver function tests may occur and 
hepatitis or íatal hepatic íailure has been reported rareỉy; 
íatalities were reported most often in patients takứig 
didanosine vvith stavudine and hydroxýcarbamide. Non- 
órrhotìc portal hypertension. induding cases resulting in 
liver ưansplantaúon or death, has also occurred. Retinal 
and opdc-nerve changes have been reported in  children, 
particularly in those taking higher than recommended 
doses; retinal depigmentation has been reported in adult 
patients. O ther adverse efiects indude alopeda, anaemia, 
asthenia, dry mouth, tever, Datulence, parotíd gland 
enlargement, leucopenia, hypersensitivity reactions indud- 
ing anaphylaxis, hyperuricaemia, and thrombocytopenỉa. 
Lactic addosis usually assodated with severe hepatomegaly 
and steatosis. has been assodated vvith treatment with 
NRTIs; it has sometìmes been íatal, and generally occurs 
aíter some months of treatment.

Immune reconstitutíon syndrome (an inAammatory 
ũnmune response resuỉting in dinical deterioration) has 
been reported during the initial phase of treatment with 
combination antireưoviral therapy, induding didanosine, 
in HIV-infected patients with severe immune dehdency. 
Accumulation or redistribution of body £at (lipodystrophy) 
induding cenưal obesity, doisocervlcal íat enlaigement 
(buSalo hump), perìpheral vvastìng/ fadal vvasting, breast 
enlaigement, and cushingoid appearance have been seen in 
patients receiving antirettoviral therapy, induding dỉdano- 
sine. Metabolic abnormaiities such as hypertriglyceridae- 
mia, hypercholesterolaemia, insulin resistance, hyperglyc- 
aemia, and hyperiactataemia have aỉso been reported. 
NRTIs have also been assodated with mitochondrial 
dysỉunction such as abnormal behaviour, anaemỉa, 
convulsions, hyperlipasaemia, hypertonia, and neutrope- 
nia. Elevated creatine phosphokinase, myalgia, myositis, 
and rarely rhabdomyolỹsis hãve been reported, particularly 
when nudeoside analogues have been given with HTV- 
protease inhibitors. For hirther information on adverse 
eííects assodated with NRTIs see Zidovudine, p. 1024.3.

Effeds on the blood. In general, haematological abnorm- 
alitíes are less common in patients taking didanosine than 
in those taking ndovudine. However, there have been 
reports of thrombocytopenia assodated vvith dìdanosine. 1'5

1. Butler KM, tí al. Dideoxylnosinc in chiỉdren with symptomatic hum an 
im m unodeỉidency virus ỉnỉectioiL N Engỉ J Med 1991; 324: 137-44.

2. Lor E, Lỉu YQ. Didanosine-associated eosinophilia with acute 
thrombocytỡpenia. Antt PharmũCDiher 1993; 27:23-5.

3. Herranz p, t í  ai. Cutancous vascuỉicis assodated with didanosine. Lancet 
1994: 344: 680.

Effects on the eyes. Retinal lesions with atrophy of the 
retinal pigment epithelium at the periphery of the retina 
were reported in 4 children receiving didanosine doses of 
270 to 540 mg/m2 daily.1

1. w h ỉtcup  SM. et al. Retỉnal lesions in chíldren treated w ith
. dideoxyìnosine. N  Engl J  Mcd 1992; 326: 1226-7.

Effects on the heart. For the possible risk of myocardial 
inỉarctíon in patients taking didanosine, see Elíects on the 
Heart under Adverse Eỉlects of Zidovudine, p. 1025.2.

Effects on the liver. Fatal tulminant hepatlc íailure was 
reported1 in a patìent receiving didanosine. A íurther 14 
cases had been noted by the manuíacturer, and elevated 
liver enzymes have been recorded during dinical stu- 
dies.2'5

Potentially íatal non-drrhotic portal hypertension 
(NCPH) has been reported in some HTV-infe«ed individuals. 
In a nested, case-control study induding 15 patients vvith 
NCPH and 75 matched control subịects, prolonged exposure 
to didanosine was tound to be the only independent risk 
íactor lor NCPH in patients with HIV.6

1. Lai KK. et al. Fulminam hepaiic íailure assoáated with 2/ ,3 '- 
dỉdeoxyinosine (ddĩ). Artỉt Ịntem Med 1991; 115: 283-4.

2. Dohn R, et ai. Zidovudinc compared wiứì dtdanosine in patients wỉth 
advanced HIV type 1 in íeaion  and Uttle or no experience with 
ridovudỉnc. Arch ỉnterti Med 1995; 155: 961-74.

3. Jablonowski H. et aỉ. A dose comparỉson study of didanosine ỉn patients 
with very advanced HIY ỉnlecnon wbo are ỉntoỉeranc to or dỉnically 
deteriorate on ádovudine. AIDS 1995; 9: 463-9.

4. Alpha In ternational Coordinating Commỉttee. The Alpha tiiaỉ: 
European/Australian randomized double-blỉnd oial of two doses of 
dỉdanosine ỉn ridovudine-ỉntolerant patỉencs with sytnptomatic HĩV 
dỉsease. AIDS 1996; 10: 867-80.

5. Gateỉl JM. t í  ai. Sndtchỉng from adovudlne to dỉdanoslne ỉn patíen ti 
vvith symptomatic HTV ỉnỉectỉon and  disease progression. J  Acquir 
bnmurư Dffie Sỵndr Hum Retroviroỉ 1996; 12:249-58.

6. Kovarì H, t t a l .  Assocìation of nondĩrhotic portaỉ hypertensỉon ỉn  HTV- 
ỉníected persons and antỉretroviraỉ therapy with dỉdanosine: a  nested 
case-controi study. ơ in  ìnfeđ Dữ 2009; 49: 626-35.

Effects on mental State. Recuưent mania assodated with 
didanosine treatm ent has been reported in a patient.1

ỉ .  Brouíllẽtte MJ, t í  a i  Didanosine-induceđ mania in HTV iníectỉon. A m  J 
Psyckiatry 1994; 151: 1839-40.

Effects on the mouth. Xerostomia (dry mouth) may be a 
troublesome effect in patients receiving didanosine.1*2

1. Dodd CL. t í  al. Xerostomỉa associated with dỉdanõsỉne. Lattetí 1992; 340: 
790.

2. Vaỉentine c. tí  al. Xerostomia assocỉated wỉth didanosine. Laruxt 1992; 
340: 1542.

Effects on the pancreas. Pancreatitis is recognised as being 
the m o s t  serious  adverse effea o f  didanosine and can be 
£atal.w  It appears to be dose-related, occuning in up to 
13% of patients receiving 750mg of didanosine daily.2-4 
Pancreatitis can resolve if didanosine is withdrawn5 and 
cautious reinttoduction of didanosine has been possible in 
some patients.6 Raised amylase concentratìons2 and glu- 
cose intolerance have been reported in patíents who sub- 
sequently developed pancreatìtis.

1. Bouvet E,eta ỉ. Fataỉ case of2/,3, -dỉdeoxyỉnosine-assodated pancreatitỉs. 
Lanctt 1990; 336: 1515.

' 2. Kahn JO, etaỉ. A controũed trial comparing coatỉnued xidovudỉne with 
dỉdanosine in htunan ÌmmunodeSdency virus ỉnỉectỉon. N  Eỉtgl J  Mtd 
1992; 327: 581-7.

3. Dolỉn R. tí  al. Zỉdovudỉne compared wtth didanosỉne ỉn patíenu wỉth 
advanced HIV'type ỉ 'míccúon and ỉỉĩĩỉe or no previous experience wỉth

. zidovudine. Arêt ĩtaem Med 1995; 155: 961-74.
4. Jabỉonowskỉ H, t í  ai. A dose comparison study oỉ didanosỉnẹ in patients 

with very advanced ínv iníectlon who are intoleram  10 or dỉnỉcaỉỉy 
deteiiorate on zỉdovudỉne. AIDS 1995; 9:463-9.

5. Nguyên B-Y, etaỉ. Pỉve-year follow-up ofa phase ỉ  study oỉ dỉdanosỉne in 
patìents w ith advanced hum an ỉmmunodeũdency virus ỉnỉectỉon. J  
Infea Dừ 1995; 171: 118Ơ-9.

6. Butler KM. t í  a i  Pancreantis ìn bumaiĩ Ìnimunodefitíency virus- 
Inỉected chiỉdren receiving dỉdeoxyinosine. Ptdiatrìa 1993; 91: 747-51.

Effiects on the sidn. Didanosine has been implicated in a 
case of Stevens-iohnson syndrome1 and of eutaneous vas- 
culitis.2

1. Pameix-Spake A, tí a i  Didanosứie as probable cáuse of Stevens-John$on 
syndrome. Lanctí 1992; 340:857-8.

2. Henanz p, tí  aỉ. C uuneous vasculỉtis assodated with dỉdanosỉne. Lanat 
1994; 344; 680.

Precautions
Didanosine should be used with extreme cáution ìn patients 
w ith a history of pancreatịtis and those with inợeased 
triglyceride concenưations should be observéd careíùlly for 
signs of pancreatitiỉ and treatment with didanosine 
interrupted in aỉl patients w ith signs and symptoms o{ 
possible pancreatitis, until it has been excluded. Altemative 
treatment regimens should also be considered in patients 
who develop symptoms of peripheral neuropathy. Use with 
other drugs likely to cause panCTeatitis or peripheral 
neuropathy (see Interactions, below) should preíerably be 
avoided; ơeatment vvith dídanosine should be suspended ư  
possible when use of such dnigs is essential.

Patỉents co-infected vvith chronic hepatítis B or c  and 
treated with combination antỉretroviral therapy are at 
increased risk for severe and potentially íatal hepatỉc 
advene events. However, cases of non-drrhotic portal 
hypertension (some leading to liver transplantation or 
death) have also been reported in patients vvith no evidence 
of viral hepatitis. Dìdanosine should be given with caution 
to patients vvith hepatomegaly or other rịsk íactors for liver 
disease and patients with hepatìc impairment. Regular 
checks of liver hmction are recommended. H liver enzymes 
increase to more than 5 times the upper limit of nonnal 
during treatment then didanosme should be stopped. 
Patients should also be monitored for early sigiis of portal 
hypertension (including thrombocytopenia or splenome- 
galy). Didanosine should be stopped in patients with 
evidence of portal hypertension. Treatment vvith didanosine 
may be assodated vvith lactic addosis and should also be 
stopped ư there is a rapid increase in aminotransíerase 
concentrations, Progressive hepatomegaly, steatosis, or 
metabolic or laaic aádosis of unknovvn aetiology. Dosage 
reduction may be necessary in renal impairment.

T o  m o n i t o r  f o r  r e t i n a l  o r  o p t i c  n e r v e  c h a n g e s ,  
o p h th a lm ic  e x a m i n a t i o n  ( in c lu d in g  v i s u a l  a c u i ty ,  c o lo u r  
V is io n ,  a n d  d i l a t e d  t u n d u s  e x a m i n a t i o n )  s h o u l d  b e  
c o n s id e r e d  a n n u a l l y  i n  p a t i e n t s  t a k in g  d id a n o s in e ,  a s  w e l l  
a s  w h e n  a n y  c h a n g e s  i n  V is io n  a r e  r e p o r t e d .  d i d a n o s in e  
w i t h d r a w n  if  t h e y  o c c u r .  M o n i to r in g  s h o u l d  a ls o  b e  
c o n s id e r e d  i n  a d u l t s .

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, dassihes didanosine as 
probably not potphyrinogenic; it may be used as a drug ol 
first choice and no precautlons are needed.1

1. The Drug Database íor Acute Porphyiia. Available au hltp://www. 
drugs-porphyria.org (accessed 14/10/11)

Interactions
Use o i  didanosine with other drugỉ kncrvvn to 'cause 
pancreatítis (íor example intravenous pentamidine) or vvith 
drugs that may cause peripheral neuropathy (for example 
metronidaíole, isonỉazid, and vincristine) should. be 
avoidèd. If co-administtatìon is unayoidable, patients 
should be monitored carehilly for these adverse eữects.

The Symbol t  denotes a preparation no longer actively marketed
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An ihcrease in the area under the plasma concentradon- 
time curve íor didanosine has been reported when 
allopurinol or other xanthine oxidase inhibitors are given 
concuirently; because of the risk of toxidty, use of 
dỉdanosihe vvỉth allopurinol is not recommended.

Plasma concentrations of didanosine may be reduced by 
m ethadone and increaseđ by ganddovii or valganddovir, 
although the degree may vary vvith spedBc didanosine 
preparătíons. The paediatric powder ỉor oraỉ solution tyidex; 
BMS, USA) should not be given with methadone or 
ganddovir, although the enteric-coated tabỉet ịyĩdex; BMS, 
USA) could be used, íf necessary, w ith careíul monỉtorìng.

Didanosine formulations (chevvable or dispersible 
preparation) contain an antadd and other drugs that 
could be aííected by an increased gastric pH (ỉor example 
some HTV-protease inhibitors, ketoconazole, itraconazole, 
and Quoroquinolone antibacterials) should be given at least 
2 hours beỉore didanosine. Didanosine preparations 
containing magnesium or aluminium antadds should not 
be given with tetracydines.

Use of didanosine with tenoíovir results in increased 
plasma concentratìons of didanosìne and consequently an 
increased riỉk of didanosine-reiated adverse efíeas su ch as 
peripheral neuropathy. pancreatitis, and lactic addosis. 
Patalities have been reported. There have also been reports 
of vừological {ailure and emergence of resistance ai an eaily 
stage oi tteatm ent when didanosine and tenofovir vvere 
given wlth Iamivudine as part of a once daily triple 
nudeoside regimen. UK licensed product iníormation for 
both didanosine and tenoíovir does not recommend co- 
administratìon of these drugs either at Standard or reduced 
doses of didanosine. A 250-mg daily dose oí didanosine had 
been evaluated, but resulted in virological tailure and the 
emergence of resistance. u s  product iníormation for 
didanosine. however, recommends that co-administratìon 
may be undertaken with caution in patients vvith normal 
renaỉ hmction. For patients vveighing greater than 60 kg the 
dose of didanosine should be reduced to 2 S0 mg daìly, whi)e 
ỉor those vveighing less than  60 kg a dose of 200 mg daily is 
recommended. u s  product iníormadon ỉor tenoỉovir 
advises against using didanosine w ith tenoíovữ in patients 
under 60 kg due to a lack of data.

Ribãvirin has been shovvn in viíro to incxease the 
intiacellular triphosphate levels of didanosine and to 
potentiaUy increase the risk of adverse eữects related to 
diđanosine; concurrent use should be avoided.

See also belovv.íor interactions with other antivứals.

Antidiabetics. Fatal lactic addosis has been reported' in a 
patient given metỊórmin with didanosine, stavudine, and 
tenoíovir.

I .  VVoith L, t t  at. A  caudonary u le : ta u l lactỉc addosii complicatmg 
nudeoslde inalogue and m edonnin  th en p y . a ú i  Infta  Dá 2003; 37: 
315-16.

Antivirds. Plasma concenơatiõns oi didanosine are 
roughly doubled when given with ganàdovÌT.'•ỉ Valganà- 
dovir, the prodrug oi ganddovir, inhibits purine nudeo- 
side phosphoiylase and increases didanosine concentra- 
tìons. SigniAcant CD4+ T lymphocyte count dedine and 
symptoms oi didanosine toxidty, despite complete viral 
suppression, occuned in  an  HlV-positive patient gi ven an 
antiretrovứal regimen containing didanosine plus valgan- 
d dov ir for the treatm ent of CMV enteritis. Complete CD4 
+ count recovery and resolutìon of symptoms occurred 
w hen didanostne was replaced with abacavữ.4

Changes in  the pharmacokmetics of didanosine and 
ndovudme have occurred w hen these drugs are given 
together, but results of studies ha ve notbeen consistent and 
the eỉíects have generally been of limited đinical 
signiBcance. For hư ther details, see under Interactions in 
Zidovudine, p. 1026.3.

TtnoỊơvir has been reported to  signiẼcandy increase 
plasma concentrations of didanosine,’ (see also p. 973.3) 
and may increase the risk oỉ pancreatìtis assodated vvith 
didanosine.6'7 There has also been a report of acute renal 
ỉaỉỉuie and tatal lactic addosis when tenoỉovữ was added to 
a regimen containing didanosine.*

Use oi didanosine vvith delavirdine resulted in reductions 
in the  area under the concentration-time curve ỉor both 
drugs in  a single-dose study.’ Licensed product iníormation 
for delavirdine recommends that these tvvo drugs should be 
gỉven at least 1 hour ap a it

Absorption of some HIV-protease inhibiton may be 
reduced by the buííers in some didanosine tormularions 
and they should thereíore be given 1 or more hours apart, 
depending on the drug (see p. 988.1).

1. Griữy KG. Pỉurm acoỉdnedcs of o n l  g anddov ir capsuỉes in HTV-inícctcd 
penons. AIDS 1996; 10 (suppỉ 4): SỈ-S6.

1  Jung  Da t í  ai. Effect o í hỉgh-dose oraỉ g in d d o v ir  on dỉdanoãnc 
dtsposiiion ỉn  bum an ỈRununodefidency vỉrus (HIV)~posỉtỉve patíents. ]  cún Pharmaeol 1998; 38: 1057-62.

3. Cimoch PJ, tí aL Phannacokinetỉcs oỉ oraỉ ganâdov ìr aíone and ỉn 
com bỉnatíon w ỉth xỉdovuđine. didanosỉne, and probenedd ỉn HTV 
inỉccted subịecCỉ. J  Acạĩừr ĩm m unt Dtfic Syndr Hum Rtírvvirol 1 998; 17: 
227-34.

4 . Tseng A ỉ. Salỉt 1E CD4+ celỉ coum  dedinc despite HIV suppressioo: a 
probabỉe didanosỉne-valgenddovir ỉm enctíon . A m  phứrmaather 2007; 
41: 312-17.

5. P eco n  Fulco Pa Kirỉan MA. Eỉfect of tenoíovir on didanosine absorpdon 
ỉn  patỉents w íth HIV. A m  Pkarmaeother 2003; 37: 1325-8.

6. Bĩanchard JN, t í  a i  Pancreadđs wỉch dỉdaiiosỉnc and  tenoỉữvứ dứoproxiỉ 
hunarate . Oài bt/etíDừ  2003; 37: e57-e62. Correction. ữùL: 995. [tkỉe of 
paper corrected]

7. k irian  MA. t í  á i  Acuỉe onsct of pancreatitỉs vviith concomitant use oỉ 
tenoỉovừ  and didanosíne. A m  PharmacoOưr 2004; 38 :1660-3 .

8. M urphy MD. t í  aL Pataỉ ỉactỉc addosis and acu te  renaỉ ỉailure aỉter 
addỉữon oỉ tenoíovir to an antỉretrovỉral regimen contaỉnlng dỉdanosỉne. 
ơ in  ỉnỊta  Dừ 2003; 36: 1082-5.

9. M orse GD, t í  ai. Singỉe-dose phannacoldnetlcs of ddavỉrdỉne mesyỉate 
and  dỉdanosỉne in padents w ỉth hum an ỉm m unodeỉldency vỉms 
inỉectỉon. Anùmiavb Agentx Chanơthơ 1997; 41: 169-74.

Antiviral Actìon
Didanosine is converted innacellularỉy to  its active ỉonn 
dideoxyadenosine tríphosphate. This trìphosphate halts the 
DNA synthesis of retroviruses, induding HTV, through 
com petitive inhibition of reverse transcriptase and 
incoiporation in to viral DNA.

Didanosine-resistant strains oí HIV emerge during 
didanosine therapy. Cross-resistance to other nucleoside 
reverse transaiptase inhibitors has been recognised.

Resỉstance. Evidence for the development of didanosine- 
resistant HIV was reported in 36 of 64 patíents with 
advanced HTV iníection vvithin 24 vveeks- of svvdtching 
from ádovudine to didanosine monotherapy . 1 Patients 
w ith the didanosine resistance mutation for HTV reverse 
ơanscriptase showed a greater dedine in CD4+ T cell 
count and increase in vỉral burden than those vvithout.

Multiple-drug resistant mutations have been lound in 
patìents taking long-term combination antireưovừal 
therapy containing didanosine.2

1. KozaI MJ, tí  ai. Didanosỉne resistance ỉn HIV-ỉnfected patỉents swiichcd 
from aỉdovudỉne to dỉdanoslne m onotherapy. Ann Inúm  Med 1994:12Ỉ: 
263-8.

2. Kavlỉdc MF. tí  a l  Hmcrgence oỉ multỉ-dideoxynudcosỉdc-resữtant 
bnm an im munodefiòency virus typc ỉ vartantỉ. viral sequence 
varíation, and dỉsease progression ỉn patỉems receivỉng an tim roviraỉ 
chemotherapy. J  Inf«a Dừ 1998; 98: 1506-13.

Pharmacokinetics
Diđanosine is rapidly hydrolysed in the add  medium of the 
stomach and is thereỉore given orally w ith pH buỉíers or 
antadds. Bioavailability is reponed to range from 20 to 40% 
depending on the íormulation used; the bioavailability is 
substantially reduced with some íormulations iỉ taken vvith 
or aíter íood. Peak plasma concentradons occur about 1 
hour aỉter oral dosage. Binding to plasma proteins is 
reported to be less than 5%. Didanosine has been reponed 
not to  cross the blood brain barrier.

Didanosine is metabolised intracellularly to the active 
antiviral metabolỉte dideoxyadenosine triphosphate. The 
plasma elimination halỉ-liíe is reported to be about 1.5 
houts. Renal dearance is by glomerular hltration and active 
tubular secretion; about 20% oí an oral dose is recovered in 
the uiine. Didanosine is partiaỉly deared by haemodiaỉysis 
but not by perìtoneaỉ dialysis.
Reíeiences.

1. Balis FM, t í  ai. Clỉnỉcaỉ pbacmacology of 2,,3/ 'dỉdeoxyỉnosỉne ỉn  bum an 
Ìm m unodeSdency vỉnis-ỉnĩected children. J ỉnỊttx Dừ 1992; 165: 99- 
104.

2. M orse GD, tía L  Comparadvc phannacokinetỉcs oí antỉvỉraỉ nudeosỉde 
analogues. O m  Pharmacokintí 1993; 24 :101-23 .

3. M u e ỉk r BU, t í  a i  Cỉinỉcaỉ and pharmacoldnetỉc evaỉuatỉon oỉ long-tenn 
thcrapy with didonosữic in chiidren vviih HTV inieccỉon. Ptdiatria 1994; 
94k 724-31.

4. K nupp GA t í  ai. Dísposỉtíon of dỉdanosine in HTV-seroposỉtive patỉents 
w ỉth normaỉ renaỉ hinetíon or chronic reoal taiỉure: ỉnũuence of 
bem oduỉysis and contỉnuous ambulatory peritoneal dỉalysỉs. ơ in  
Pharmacoi Ther 1996; 60: 535-42.

5. W ỉm ergem  u ,  t í  ai. Lack of absorption o l dỉdanosỉne after rcctal 
ad m in ỉnn tíon  ỉn hum  an im m unodeBdency virus-lníected patỉents. 
Antim ừnb Agents ơum oứur  1999; 43: 699-701.

6. Abreu T, t í  aỉ. BioavaỉUMUty of once- and tvvỉce-daỉly tegimcns oí 
dỉdanosỉne ln bum an im m unodeữdency virus-in íeacd  chỉldren. 
Artíìmkrob Apmts ơttmother 2000; 44: 1375-6.

7. H ernỉnđez-Novoa B, t í  aL EH ea oỉ food on the  antỉvửal actỉvỉty of 
didanosỉne enteric-coated capsules: a piỉot comparative study. HỈV Med 
2008; 9: 187-91.

Pregnancy. Fetal blood concentrations oí 14 and 19% of 
the m atem al senim-didanosine concentrations have been 
reported . 1 There is evidence of extensive metabolism in 
the placenta.1

1. Pons JC  tí  al. FetopUcentaỉ passage of 2 \3 / -dldeoxyinosine. Lanctí 1991; 
337: 732.

2. D ands J, tí  ai. Transíer and metabolism o( dỉdeoxyỉnosỉne by tbe 
pcrỉused bum an pỉacenta. J  Acqvir Immune Dtfic Syndr 1993; 6ỉ 2-6.

Preparatíons
Piupríetory Pnparahons (details are given in Volume B)
SingU ingredient Preparolions. A r g Dinosim Videx; AustraL: 
Videx; AustrLr. Videx; Belg.: Videx; Braz.: Videx; CanatL: 
Videx; Chile. Videx; Ckina: Ai Lue {3t4>: Hate (P&1#); Videx 
( B S Ì B ) ;  ZhengYuan ( ĩ E t é ); Cz .\  Videx; D e n m .:  Videx; Fiít.: 
Videx; Fr.: Videx; G e r Videx; G r Videx; Hong Kmg: Videx; Hung.: Videx; India: D-Sine; DDReưo; Dínex; Indon.: Vìdext;

IrL: Videx; Ital.: Videx; M cứaysũr. Videx; Aíex.: Didastent; 
Dinodn; Videx; Neth.: Videx; Norw.: videx; NZ: Vỉdex; Poỉ : 
Vldext; PorL: Vỉdex; Videx (Bnaerc); S.Afr.: Deladex; 
Videx; Spain: Videx; Swe<L: videx; Switz.: Videx; Thai: D iv lr; 
Videx; Turk.: Videx; UK: videx; USA: Vĩdex; Venez.: Vĩdex.
AAuhi-ingrsdient PnparaKons. ĩndia: Odivir Kít.
PharmacapoMd Preparaiions
USP 36: Didanosine Deỉayed-Release Capsules; Didanosine ỉo: 
Oral Solutloa- Didanosine Tablets for Oral Suspension.

Docosanol IUSAN)

Behenyi' -- Àlcohòl; n-Docõsanol; Docosyl Alcohol; IK-2;
flOK03aHO/1.

•1-Docosanof. •
Ca H*Ọ=326.6 
CAS -  661-19-8.
ATC— D06BBU.
ATC Vet — QD06BB1 ì.
UNII — 9GĨOE216XY.

Profi/e
Docosanol is an antiviral used topically five từnes daily as a 
10% cream in the treatm ent of recurrent herpes labialis (sce 
Herpes Simplex Iníections, p. 955.2). Docosanol is reported 
to act by inhibiting íusion betvveen the cell plasma 
membrane and the herpes simplex virus, thereby 
preventing vứal entry into cells and subsequent viral 
replication. It has been investigated for genital herpes. 
Reíerences.

1. Habbema L  et ai. o-Docosanol 10% cream ỉn the ưea tm en t oỉ recurrent 
hcrpcs labialis: a randomised, double-blind, piactbo-conưollcd study. 
Actâ D em  Venereol 1996; 76: 479-81.

2. Sacks SL t í  ai. Clỉnical eỉĐcacy o ỉ topỉcal docosanoỉ 10% cream for 
herpes simplex labiaỉis: a muỉtỉcenter, randomizeđ. placebo-conưolled 
triaL ỉ  Am Aead Dermatoi 2001; 45: 222-30.

3. Leung DT. Sacks SL. Docosanoỉ: a topicaỉ antỉvỉral for berpes ỉabialỉs. 
Expert Opin Pharmacothcr 2004; 5: 2567-71.

4. Treỉster NS, Woo SB. Topicaỉ n-docosanol ỉo r m anagem em  of recurrent 
herpes Ubỉalls. Expert opin Pharmaeother 2010; 11: 853-60.

Preparatíons
Propnetary Preparations (details are gỉven in Volume B)
Singlt ingradianl Preparolions. CanatL: Abreva; Cz.: Erazaban; Fr.: Erazaban; Gr.: Healip; IrL: Erazaban; Neth.: Eraxaban; Norw.: Heloct; PỚL: Enizaban; Port.: Erazaban; SwaL: Healipt; UK: Blistex Cold Sore Cream; Ukr.: Priora (IlpHopa); USA: 
Abreva.

D olutegravir IUSAN, riNNi

Oolutégravir; Dolutegravirum; GSK-1349572; S-349572; 
ÁonyrerpaBMp.
(4fi,í 2aS)-N-[(2,4-DifìiJorophenyl)m ethyl]-7-hydroxy-4- 

, m ẹthỵl-j5,8-dioxo-3,4,6,8,12,) 2a-hexahydro-2H rpyrido 
[V^Á ílpyra iãn oU ,) -b][1,3]oxazine-9<arboxamide. 
0 ^ , ( ^ 3 0 5 = 4 1 9 . 4  .
CAS —  1051375-16-6.
UNII —  D K O ÌM H 7M 1. ;

D olutegravir Sodium  IUSAN, riNNMi

Dolutegravir Sódico; Dolutégravir Sodique; GSK-1349572A; 
NatriiDolutegravirum; Haĩpníl AonyrerpaBMp.
CỉbH I1F2N3Na05=441.4 
CAS —  1051375-19-9.
UNII — . ÌQ1V9V5WYQ.

Profìle
Dolutegravir is an inhibitor o! HIV integrase, an enzyme 
essential for insertion of viral DNA into the host genome, 
and thus íor replicatìon. It is used with other antứeơovữals 
for ưeatment of HTV iníection and AIDS (p. 957.2) and is 
licensed for use in both treatment-naive and tteatment- 
expeiienced patients.

It is given orally as the sodium salt but doses are 
expressed in tenns o i the free add; 52.6 mg o( dolutegravữ 
sodium is equivalent to about 50 mg o i dolutegiavir. The 
usual dose is the equivalent of 50 mg of dolutegravir once 
daily, given vvith or vvithout food. When used in integrase 
sưand transỉer inhibitor (INS'n)-experienced patients with 
certain INSTI-assodated resistance substitutions or sus- 
pected m s n  resistance, a dose of 50 mg tvvice daily is 
recommended. This dose is also suggested w hen dolute- 
gravir is given with eíavừenx, ritonavứ-boosted íosampre- 
navữ or tipranavữ. or nỉampidn.

Dolutegravir increases the se rum concentration of 
doỉetilide (p. 1367.1) with the possible risk of serious and/ 
or iưe-threatening events.
Reíerences.

1. Balúntyne A ữ, r e try  CM. Dolutegiavíi; Bret global approval- Drugs 
2013; 73: 1627-37

All cxoss-reíerences reíer to entries in Volume A
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2. Cahn p, tí a i  Dolutegravir versus raltegravir in antircưovữal- 
experienced. imegrase-inhibitor-naive ađults vvith HIV: week 43 resuits 
ỉrom the randomised. double-blind, non-inferioriry SAHING study. 
Laneet 2013; 382: 700-8.

3. RaỉR F, t í  a i. Once-daily dolutegravỉr versus nvice-daily raltegravir in 
antiretrovlral-naive adults w ỉth  HIV-1 ỉnỉectỉon (SPRING-2 study): 96 
week resuỉu from a raodomỉsed, doubỉe-biind. non-ìníerioriey trial. 
Lancet Infeứ Dừ 2013; 13: 927-3$.

4. Eron JJ. t í  al. Saíđty and  eữĩcacy o t  doluregravữ ỉn treatment- 
experienced subjects with raltegravừ-resisunt HIV rype 1 iníectíon: 24- 
week results of the VHQNG Stuđy. J  ĩn/èơ Dù  2013; 207: 740-8.

Preparatíons
Propríetary Prepqrolions (details are given in Volume B) 
Singb-ìngredient Preporations. USA: Tivicay.

E fa v ire n z  (BAN, riNNi

‘5B706; DMP-266; Etãvirentsi; Éfavirenz Efavirenzum; Efawir- 
en? L-743; L-743726; 3ộaBMpeH3. . : 
(S)-6-Chloro-4-(cydopropylethynyl)-l,4-dìhydro-4-(trifluoro- 
methyl)-2H-3,1 -benzoxazin-2-oné.
C„H,CIF3N02=315.7
CAS —  154598-52-4. '- ■ ■ ■
ATC —  J05AG03.
ATC Vet —  QJ05AG03. “ .
um  —  JE6H2027P8. -

Pharmacopoeias. In Int. and us.
USP 36: (Efavữenz). A white to slightly pink crystalline 
powder. Practically insolublc in waten soluble in  methyl 
àlcohol. Store at a temperature of 20 degrees to 25 degrees, 

'^excursions permitted benveen 15 degrees and 30 degrees. 
Protect bom lighL

Uses and Adminịstratíon
Efavừenz is a non-nudeoside reverse transcriptase inhibitor 
with actìvity against HTV. It is useđ vvith other antiretrovirals 
for combination therapy oí HIV iníection and AIDS 
(p. 957.2).

E£avirenz is given orally as capsules or tablets in a đose of 
600 mg once daily; altematively, ỉt may be given as an oraỉ 
solutìon in a dose of 720 mg once daily. Efavứenz tablets and 
capsules should be given on an  empty stomach. Dosing at 
bedtime is recommended during the first 2 to 4 vveeks of 
therapy to improve tolerability. Bioavailability of eíàvirenz 
bom  the oral solutíon is less than that bom  the capsule and 
so proportionately higher doses oi the soiution are used.

Licensed product iníonnation notes that the dose of 
efavirenz may need to be adjusted to manage signiẼcant 
drug interactions:
• a decreased dose o( 300 mg once daily is Tecommended 

when efavirenz ỉs given with voriconazole (in contrast, 
the maintenance dose of voriconazole shouỉd be 
increased; for details, see Uses and Admỉnistration oỉ 
Voriconazole, p. 597.2)

• for use wíth riíampión, the dose of eíavjrenz should be 
increased to 800mg daily in patients weighing 50 kg or 
more

For a dose-escalation protocol suggested to reduce 
efavirenz-related neuropsychiatric adverse eííects, see 
Eííects on the Nervous System, below.

For detalls of doses in children and adolesccnts, sec 
below.

Fixed-dose combination Products have been developed 
in  order to improve patient adherence and avoid 
monotherapy, thereby decreasing the risk of acquired drug 
resistance. Products containing ẹfavirenz in combination 
with emtricitabine and tenoíovir are available in some 
countries.
R e íe re n c e s .

1. Fracnpton JE. Croom KF. Eíavircnt/cnuricỉiabine/tcnoíovir dỉsoproxil
himarate: triple combiiution tablet. Drugs 2006; 66:1501-12.

2. Maggiolo p. Eỉavỉrenx: a decade oỉ cỉinical experience in the treatm ent of 
H3V. J Antimiavb ơum oứưr 2009; 64: 910-28.

3. M buagba* LCE. t t  ai. £ íavừenz o r nevỉrapine ỉn three-drug 
combination therapy n i th  tw o nucleoside-reverse transcrỉptase 
ỉnhibirars for inỉtìaỉ treacmem o í HIV inỉection ỉn antừetrovỉral-naĩve 
indỉvỉduaỉs. Avaỉlable in The Cochrane Database oỉ Systematỉc Revỉews; 
Issue 12. Chichesten John Vílley; 2010 (accessed 26/01/11).

4. Deeks HD, Perry CM. Eỉavỉrenz/em tridtabine/tenofovir diíoproxil 
him arate single-tablet regimen (Atripỉa): a review oC ics use in the 
management of m v  ỉníecdon. Drugs 2010; 70: 2315-38.

Administration. The bioavailability of a single 600-mg 
dose of efavirenz given as the capsule contents sprinkled 
and mixed with a stnall am ount of suitable íood vehide 
(such as apple sauce, grape jelly, yogurt, or inỉant íonnu- 
la) ỵvas íound to be bioequivalent to a 6Ọ0-mg eíavhenz 
dose given as intart capsũles under íasting condidons in 
healthy adults.1

ỉ .  Kaul s. tí aỉ. Bioavaílability ỉn healthy  aduỉts of efavừenz capsuỉe 
côntents mỉxed w ỉth a smali am ount o ỉ ỉood. Am J  Health-Sytí Pharrn 
2010;67:217-22.

Adminỉstration in chỉldren. For the ưeatment ol HTV 
inỉectlon in  children 3 years of age and older and adoles-

cents efavirenz is given daily with other antíretroviral 
drugs. In the USA oral capsules and tablets are available and 
the dose is based on body-weight:
• 10 to 14 kg: 200 mg once daily
• 15 to 19 kg: 250 mg once daily
• 20 to 24 kg: 300 mg once dally
• 25 to 32.4kg: 350 mg once daily
• '32.5 to 39 kg: 4Ò0 mg once dailỹ
• 40 kg or more: as for adults (abõve)
Capsules are also available in the UK ỉor use in children and 
adolescents; doses are similar to those used in the USA.

In the UK an oral soìMũm is also avaiỉable; the dose 
ranges, which are again caỉculated ỉn terms of body-weight, 
also depend on the age range:
• 13 to 14 kg: children less than 5 years, 360 mg dally: 

children 5 years and older, 270 mg once daily
• 15 to 19kg: children less than 5 years, 390 mg daily; 

children 5 years and older, 300 mg once daiỉy
• 20 to 24 kg: children less than 5 years, 450 mg daily; 

children 5 years and oỉder, 360 mg once daily
• 25 to 32.4kg: chiỉdren less than 5 years, 510 mg daily; 

children 5 years and older, 450 mg once daily
• 32.5 to 39 kg: children 5 years and older, 510mg once 

dafly
• 40 kg or more: children 5 years and older, as for adults, 

above

Adverse Effeds
The most common adverse eữects assodated with 
antữetrovứal regimens containỉng eíavirenz are rashes 
and psychiatric or CNS disturbances. Mild to moderate 
rashes (usually maculopapular erupdons) generally appear 
within the first 2 weeks of startmg therapy and may resolve 
vvithin a month of continued ơeatm ent; severe ỉorms 
induđing erythema multiíoime and Stevens-Johnson 
syndrome have been reported occasionally. Adverse CNS 
ũidude agitation, amnesia, coníusion, dizziness, euphoria, 
headache, insomnia or somnolence, impaired concentra- 
tìon, abnormạỉ thinking or dream ing, convulsions, 
depersonalisatíon, and halludnationỉ. Such eỉíects usually 
begin during the fin t one or two dãys of therapy and 
generaỉly resolve after the ũrst 2 to 4  weeks; they may occur 
more írequently when efavứenz Is taken with meals, 
possibly due to increased efavứenz piasma concentrations. 
Serious psychiatric adverse eữects indude severe depres- 
sion, suiddal ideatíon and attempts, aggressive behaviour, 
and psychotic reactions ỉnduding paranoia and mania. 
Other adverse eữects indude nausea and vomiting, 
diaưhoea, íatigue, and pancreatitis. Raised liver enzyme 
values and raised serum-cholesterol and -triglyceride 
concentrations have been reported. Hepatic failure and 
photoallergic dermatitls have occurred.

Immune reconstitution syndrome (an inHammatory 
immune response resulting in dinical deterioratìon) has 
been reported during the initial phase of treatment with 
combinanon antứetroviral therapy, induding efavirenz. in 
HIỲ-íníected patients with severe immune deũậency. 
Âccumulation or redistribution ot body fat (lipodysữophy) 
includmg Central obesity, dorsocervical íat enlargement 
(buhalo hump), peripheral vvasting, faãal vvasting, breast 
enlargement, and cushingoid appearance have been seen in 
patients receiving antiretrovữal therapy, induding eíavir- 
enz. Metabolic abnormalities such as hypertriglyceridaemia, 
hỵpercholesterolaemia, insulin resistance, hyperglycaemia, 
and hyperlactataemia have also been reported.

Effects on the mouth. Buming mouth syndrome was diag- 
nosed in a patient 2 tveeks aíter adding efavirenz to her 
long-standing combination antiretroviral tréatment regi- 
men .1 Efavứenz w'as stopped and the syndrome resolved 
within 1 week.

I. Borrás-Blasco J. tí  al. Buming m outh syndrome due to eíavlrenx 
therapy. Ann Pharmacothcr 2006; 40: 1471-2.

Eííects on the nervous System. More than 50% of patients 
startìng efavữenz therapy have efavứenz-related neuro- 
psychiatric adverse evenĩs. These may be severe enough to 
lead to patìents stopping treatment, although the risk oỉ 
exacerbating atudety or depression has been questioned. 
Symptoms are generally transient and resolve vvithin 4 
weeks of beginning therapy.1 The results of a randomised, 
double-blind, multicentre study,2 suggested that step-wise 
dose escalaửon of oral efavirenz over 2  weeks (200 mg 
daily on days 1 to 6, 400mg daily on days.7 to 13, and 
600 mg. daily on day 14 and beyond) might reduce the 
inddence and Intensity of efávừenz-related neuropsych- 
iatiic advetse eHects, with no apparent decrease in 
andviral efficacy. However, there has been some concem 
about longer term neurotoxidty. A cohort study5 in  146 
asymptomatic HTV-infected subjects, most of whom had 
been receiving combination antữetroviral therapy for 
more than a year, ỉound that about halí oỉ them had some

degree of cognitive impairment, and this was sưongly 
assodated with use of efavữenz.

1. Cliíĩord DB, t í  aỉ. Impact oỉ eíav irem  on neuropsychologỉcal 
períom unce and symptõms ỉn HỉV-ỉnỉected Individuals. A m  Inĩrm  
Med 2005; 143:714-21.

2. Gutiérrez-Valencia A. tí  al. Stepped-dose versus full-dose cfavirenz for 
HIV iníecâon and neuropsychỉatric adverse events: a randomizèd triaỉ. 
Ann ỉnttm  Med 2009; 151: 149-56.

3. ơccareỉlỉ N, tí  aí. Eíavừenz assodated vvìth cognỉtíve dỉsorders ỉn 
othenvise asymptomatỉc HlV-iníeaed patỉents. Neurology 2011; 76: 
1403-9.

Effeds on YÍtamin D metabolism. In a cross-sectional 
study of 1077 HTV-infected patients, 1 indusion of eíavứ- 
enz in antiretroviral regimens was íound to nearly double 
the risk of severe vitamin D deũdency. A subsequent 
observatìonal cohort study2 also íound an assodation 
betvveen vitamin D insuíũdency and use of an  efavữenz- 
based antirettovữal regimen.

1. Weỉz T, t í  ai. H£avừenz ỉs assodaced wỉth severe vỉtamỉn D deSdency and 
ỉncreased alkaUne phosphatase. AIDS 2010; 24:1923-8.

2. Đao CN, a  ai. Lùw  vỉtamỉn D among HTV-infected adulỉs: ptevạlence oỉ 
and risk ỉacton for ỉow vỉtamin D levels ỉn a cohort oC HIV-ỉnfccted 
adults and comparison to prevaỉence among adults in the us generaỉ 
popuỉatíon. ơ m  ừifeđ Dừ 2011; 52: 396-405.

Hyperhidrosỉs. Severe night sweats in a patient being 
treated wỉth efavirenz resolved when the dose was 
reduced; the patient had hlgher than normal plásma-ela- 
virenz concenưatìons at Standard dosage, perhaps due to a 
abnormal allele of the cytochrome P450 isoenzyme 
CYP2D6.1

1. Martin AF, tí a i  Hyperhidrosis in assodatìon with eỉavỉrenz. AIDS Paiứnt 
Can STDS 2009; 23: 143-5.

Hypersensitivity. Hypersensitivity syndromes suggestive of 
DRESS (drug rash with eosinophilia and systemic symp- 
toms) have been reported with efavirenz;l■, systcmic 
symptoms may indude renal impaìrment, respiratory lail- 
ure, and hepatitis. In some cases, systemic maniỉestations 
have occurred vvithout evident rash or eosmophilia.3 .

1. Bossỉ p, tí  al. Hypersensỉtỉvity syndrome assodated wỉth eỉavỉrenx 
therapy. CUn InỊta Dừ 2000; 30: 227-8.

2. Behrens GM. t í  ai. Pulmonary bypersensitívity reactỉon induced by
e£avirenz. Lanctí 2001; 357: 1503-4. Correction. ìbìd.; 2060. .

3. Angel-Morcno-Maroto A. tí  aỉ. Severe eíavừem -induced hypereensi- 
tívỉty syndrome (not-DRESS) wỉth acute renaỉ ỉallure. J  ỉn ftđ  2006; 52: 
e39-e40.

4. Curry E. tí aỉ. Renal impairment and hypersensitivity reactỉOQ due to 
eỉavirenz. Nephrology (Carỉton) 2008; 13: 541.

5. Leung JM, tíaỉ. Eỉavirenx-induced bypersensỉtívity reactỉon maniíesting 
in tash and hepatítís in a Latỉno maỉe. Ann Pharmacoíher 2008; 42:425-9.

Precautions
Eỉavữenz is conưa-inđicated in patỉents vvith severe hepatic 
impaừment (Child-Pugh class C), and is not recommended 
in  those vvith moderate impairment; it should be used with 
caution, and liver enzymẽs values monitored, in patients 
with mild liver disease. Patients co-inlected with chronic 
hepatìtis B or c  and treated with combination antireữoviral 
therapy are at increased risk for severe and potentìally íatal 
hepadc adverse events. Caution should be exerđsed in 
patients with a history of seizures or psychiatric disorders 
induding depression. Efavirenz should be stopped if a 
severe rash, assodated with bUsterỉng, desquamation, 
mucosal involvement, or íever, develops. Monitoring of 
serum lipids and blood-glucose may be considered during 
eíavữeiK ưeatment. Food may increase exposure to 
efavirenz and lead to an increase in the írequency of 
undesữable eííects.

False-positive results ìn some urinary cannabinoid tests 
have been reported in subjects receiving efavirenz.

Abuse. Efavirenz has reportedly been used as an ingredi- 
ent in 'Whoonga', a highly addictive Street drug used in 
some parts of Aírica to enhance the halludnogenic effects 
of cannabis (p. 2467.1). These reports have been ques- 
tioned by some authorities, dting tests of samples from 
South Airica vvhere no efavirenz was identihed.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian .Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassiQes efavirenz as prob- 
ably porphyrinogenic it should be prescribed onỉy lor 
compelling reasons and precautions should be considered 
in all patíents.1

1. The Drug Database for Acute Porphyrỉa. Avaỉlable aL http://w w w . 
drugs-porphyria.org (accesseđ 14/10/11)

Pregnancy. Licensed product inlormatíon States that eỉa- 
virenz has been assodated with teratogenỉdty in  anùnals. 
No spedSc maUormation pattem was noted in  more than 
500 pregnandes with first-trùnester exposure to rfavirenz 
as pait of a combination antìrettoviral regimen. However, 
reơospectíve analysis of these pregnandes noted a few 
cases ol neural tube deỉects, induding meningomyelocele. 
u s  guidelines íor.use of antứettoviral drugs in pregnant 
HTV-ìnlected women‘ recommend that use of efavirenz be 
avoided in the first trimester, although use later.ìn  the

The Symbol t  denotes a preparation no longer actively marketed

http://www
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pregnancy may be considered ư no better altematìves 
exist. The use oí adequate conưaceptive measures is 
recommended during, and íor 12  weeks aíter, ơeatm ent 
w ith regựnens containing efavirenz. 

ỉ .  Public Health Service Task Porce. Recommendarỉons íor use of 
am ỉreưovỉraỉ drugs ỉn pregnant HTV-iníeaed wom en íor m atem al 
heaỉth  and Ỉntervem ionỉ to reduce perỉnatai HIV transnùssion Ù1 the 
United States (ỉssued 29th April, 2009; updated 24th  May, 2010). 
Avaỉlabỉe at: http://aidsinfo.nih.gov/contentnies/PerinaulGL.pdf
(accessed 19/08/10)

Interađỉons
Efavirenz is metabolised mainly by cytochrome P450 
isoenzymes induding CYP3A4. Consequently, it may 
compete with other drugs metabolised by this System, 
potentially  resulting in  m utually increased plasma 
concentrations and toxidty. Enzyme inducers may decrease 
plasma concentrations of efavữenz; efavirenz itsell acts as 
an enzyme inducer and can reduce plasma concentrations 
of other drugs. Inhibiúon of some P450 isoenzymes has also 
been íound in viíro.

Efavirenz is contra-indicated with drugs that are bighly Ị 
dependent on CYP3A4 for dearance and for which elevated 1 
plasma concentrations are assodated vvith serious or life- 
threatening events. These dmgs indude antihistamines Ị 
(astemừole and terlenadine), caldum-channel blockers j 
(bepriđil), ergot derivatives (dihydroergotamine, ergo- 
metrine, ergotamine, methylergometrine), gastroimestinal 
prokinetics (dsapride), antipsychotics (pimozide), and 
sedatives and hypnotics (midazolam and triazolam). St 
John 's w on decreases the concentration of efavirenz; use 
with the antiretroviral is not recommended due to the 
possible loss of its actívity and development of resistance.

Antibaderials. Plasma concentrations of efavirenz may be 
reduced by rifampiàn and may necessitate an increase in 
the dose of efavữenz; for spedHc dosing guidance, see 
Uses and Adminisưation. p. 975.1. Concurrent use with 
rifabutin does not appear to signiíicantly affect efavirenz 
concentrations, but for the effect of efavirenz on riíabutin, 
seep . 350.1.

Use of efavirenz with dariứiromyán has resulted in a 
decrease in the plasma concemration of darithrom ydn and 
an increase in its active hydroxy metabolite. The 
combination has been assodated with a high inddence of 
rashes.

Antiepileptics. A small crossover study1 in healthy subjects 
reported that both efavirenz and carbamazepine exposure 
was signỉScantly reduced when eỉavirenz 600 mg daily 
was given with caibamazepine tỉtrated to 400 mg daily. 
Both drugs are metabolised by cytochrome P450 isoen- 
zymes and they appear to induce each othei^s metabolism. 
Hovvever, no signiScant effect was seen in the pharmaco- 
kinetics of the 10, 1 1 -epoxide metabolite of carbamaze- 
pine. It was recommended that a n  altemative antiepileptic 
drúg (such as vigabatrin or gabapentin) be considẽred or 
the dose of carbamazepine be tiơated to a higher dose if 
given vvith efavirenz.

1. Ji ĩ ,  t í  ai. PharmacokỈĐetic interactỉon between eíavứenz and 
carbamazepine after muỉtỉple-dose administiaiỉon ỉn healthy subjects.
J  O m  Pharmacol 2008; 48: 948-56.

AntiíungaU. W hen efavirenz and voriconaĩoU are given 
together the concentration of efavirenz is increased and 
that of voriconazole reduced.1 Por the adjusted doses 
recommended for managing this interactìon, seé Uses and 
Administration of Efavữenz (p. 975.1) and Voriconazole 
(p. 597.2).

Efavirenz also signihcantly decreased the concenưations 
of itracorưaole and posaconaiole; as no suitable dose 
adjustments for these drugs have been established, use of 
altemative antìiungals should be considered. Efavirenz may 
also have the potential to decrease concentrations oi ketocoruáoỉe.

1. Damle B, t í  ai. Pharmacokỉnetic interactỉons nf eíaviretư and 
voriconatole ín healthy volunteers. B rJ  Cỉirt Phanttacoỉ 2008; 65: 523-
30.

Anrivirals. For the effea of efavirenz on HTV-protĩase inhi- 
bitOTí. see p. 988.1.

Grapefruit. The metabolism of efavirenz may be inhibited 
by concomitant ingestion of grapeừuit juice.

Antiviral Ađion
Efavirenz acts by non-competitìve inhibition of HTV-1 
reverse transcriptase; it binds to the enzyme. disrupting the 
conỉormatìon of its catalytìc site and impaứing its RNA- and 
DNA-dependent polymerase activity.

Resistance to  efavirenz and emergencc oí cross- 
resistance to other non-nudeoside reverse transcriptase 
inhibitors has been seen.

Pharmacokinetics
Efavirenz is absorbcd aftcr oral doses and pcak plasma 
conccntratíons occur aíter about 3 to 5 hours. Stcady-state 
plasma concemratỉons are reacheđ in 6 to 7 days aỉter 
muỉtiple dosing. Pood increases the bioavailabilỉty of 
efavữenz. Efavirenz is’ more than 99% bound to plasma 
pTOteins and is distributed into the CSF. It ỉs metabolised 
raainly by hepatìc cytochrome P450 isoenzymes CYP3A4 
and CYP2B6 into inactìve hydroxylatecl metabolites. 
Efavirenz acts as an enzyrae inducer and ỉnduces its own 
metabolism resulting in a terminal half-Ufe of 40 to 55 hours 
after muỉtìple doses compared with 52 to 76 hours after a 
single dose. About 14 to 34% of a dose i$ excreted ỉn the 
urine (less than 1 % unchanged), and 16 to 61% in the 
ỉaeces (mainly as unchanged drug).
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Preparatíons
Proprietary Preparatíons (details are gi ven in Volume B)

Sngle-ingredient Preparalíons. Arg.: Eíavileat; Filginase; Sto- 
crin; SulBnav; Virorrever; Zuletel; AustraL: Siocrin; Austria: 
Stocrin; Belg.: Stocrin; Braz.: Evữ; Stociin; Canad.: Sustiva; Oiilc. Stocrin; china: Stoain ); Cz.: Stocrin; Sustiva;Denm.: Stocrin; Fin.: Stocrin; Fr.: Sustiva; Ger.: Sustiva; Gr.: 
Stocrin; Sustiva; Hong Kong-. Stocrin; Hung.: Stocrin; Inắia: EF; 
Elavir; Eícuxe; Eííerven; Eviretư; IrL: Stocrin; Sustiva; Israel: 
Stocrin; ItaL: Sustiva; Malaysia: Stocrin; Mex.: Stocrin; Neth.: 
Stocrin; Sustiva; Nonv.: Stocrin; NZ: Stocrin; PoL: Stocrin; Sus- 
tiva; Port.: Stocrin; Sustiva; Rus.: Stocrin (Ctokphh); S.Afr.: 
Erige; Hevaz; Stocrin; singapore: Stocrin; Spain: Sustiva; Swed.: Stocrin; Switz.: Stocrin; Thai.: Stocrin; Turk.: Stocrin; UK: Sustiva; USA: Sustiva; Venez.: Eíavir; Stocrín.

Muhi-ingredient Preparalionỉ. AusíraL: Atrípla; Austria: Atripla; Belg.: Atripla; Canad.: Atripla; Cz.: Atripla; Denm.: Atripla; Fr.: 
Atripla; Ger.: Atripla; Gr.: Attipla; Hottg Kong: Atrípla; India: 
Cytocora-E; Duovir-E; Emduo-E; Lazid-E; odivir Kit; /rL: Atri- 
pla; Israel: Atrípla; ItaL: Atripla; Neth.: Atripla; Norw.: Atripla; 
NZ: Atripla; PoL: Atripla; PorL: Atripla; Spaìn: Atrìpla; Swed.: 
Atripla; Swití: Atripla; Thai.: Atripla; UK: Atripla; USA: Atri- 
pla.

Pharmocopoeial Preparations
USP 36: Efavirenz Capsules.

E lvitegravir IUSAN, riNNi

Eh/itégravir; Elvitegravìrum; GS-9137; JTK-303; BnbBHTerpa-
BH p. ■■■ "

6-(3-Chloro-2-fluorobenzyl)-1-[(2S)-1-hydroxy-3-methylbu- 
tan-2-yl]-7-m ethoxy-4-õxo-1,4-dihydroquinoline-3-car- 
■boxylic acid. ■ : •
C23H j3CIFN 05= 4 4 7 .9  . ■
CĂS —  697761-98-1.
ATC —  M 5A X ỈL :
ATC Vet —  Q J05AX11.
UNIi —  4GDQ854U53.

Proỉilẹ
Elvitegravứ is an  HTV-integrase inhibitor with antirettoviral 
actívity against HIV-1. Elvitegravữ (150mg) may be given 
as a component of a lour-drug, fixed-dose combinatíon 
product (Strihilầ, Giỉead, USA and also reíerređ to as the 
Quad pill) w ith the pharmacoỉõnetic enhancer cobidstat 
(p. 2482.3) and the NRTls emtridtabine (belovv) and 
tenoíovir (p. 1018.1) for the treatm ent of HIV iníection and 
AIDS (p. 957.2) in antírettovứal ơeatment-naive patients. 
The recotnmended dose is one tablet taken orally once daily 
vvith food. It is also being studied with low-dose ritonavir 
acting as a pharmacokinenc enhancer.

Eivitegravứ is metabolised by the cytochrome P450 
isoenzyme CYP3A and drugs that induce CYP3A may 
decrease its plasma concentratíon. vvhile drugs that inhibit 
CYP3A may increase its plasma concenưation. It is also a 
raodest inducer of CYP2C9 and may decrease the plasma 
concenưations of CYP2C9 subsơates.

Reíerences.
1. Ram anathan s, tí ai Phannacokỉnetlcs oỉ coadminỉsteređ ritonav 

boosỉed elvỉtegravỉi and  zidovudine, đỉdanosỉne, suvudỉne, or abacav r. 
J  ẦữỊuir Immunt Dẹfừ Syndr 2007; 46 :160-6.

2. Shim ura K  t í  aỉ. Broad antỉietrovỉral actỉvỉty and resisunce proCle ỉf 
th e  noveỉ. h um an  ỉm m unodeB dency  'Vỉrus ỉntegrase ỉnhỉbỉt ir 
eM tegravừ  (JTK-303/GS*9137). J  Vĩrol 2008; 82:764-74.

3. Shỉmura K. Kodama EN. Eỉvỉtegravin a new  HIV ỉntegrase ỉnhibitc r. 
Anứviral Chan Chemoứưr 2009; 20 :79-85.

4. Klỉbanov OM. Elvỉtegravữ, an  oraỉ HIV integrase ínhibitor, íor tỉ e 
potentỉaỉ treatm ent of HTV iníectìon. Curr Opin InvatiỊ Drugs 2009; 1 
190-200.

5. Zoỉopa AR. tía l. Actlvíty of elvitegravừ, a onct-daily integrase inhỉbitc ", 
agaỉnst resỉỉtam  HTV type ỉ : resuỉts of a pbase 2, randomlred, controlle „ 
dose-ranging dỉnỉcaỉ tnaỉ. J  InỊtđ Dừ 2010; 201: 814-22.

6. R am anathan s, tí ai. Cỉỉnỉcaỉ pharmacokỉnetỉc and pharmacodynam c 
profiỉe of the HĨV ỉntegrase ỉnhỉbỉtor eỉvỉtegravỉr. Qin Pharmacokin 1 
2011; 50: 229-44.

7. Oỉỉn JL  t í  ai. E ỉvitegravir/cobidstat/emtridtabine/tenoỉủvir disoprox ] 
fum arate sỉngle tableỉ for HIV-1 iníectỉon treatm cnt. Ann Pharmacoth r 
2012; 46: 1671-7

Preparatíons
Preprielary Prepartriions (details are given in Volume B)
Single-ingredienl Preporations. UK: Vitekta.

Muhi-ingredient Preparatíons. Jpn: Stribild; UK: Stribild; USA: 
Stribild.

E m t r i c i t a b i n e  ỊU SA N , riN N i

BVV-524W91; Emtricịtabin; Emtricitabina; Emtricitabinum,
. Emtnsrtabín; (-)-ẸTQ ÉTG(-); FTC 3MTpntiHTa6MH.
5-Fluoro-1-[(2fi,5S)-2-(hýdroxymethyl)-l,3-oxathiolan-5-yr.
cytosine.'
C8H,oFN30 3S=2472 
Ớ s  —  143491-57-0 .
ATC  —  JÓ5AF09.
ATC Vet —  QJ05AF09.
UNII —  G70B4EĨĨ4S. .

Uses and Administration
Emtridtabine is a nudeoside reverse transcríptase inhibitor 
related to cytosine with antiviral activity against HTV-1 anc 
hepatitis B virus. It is used in the treatment oí HIV iníectior 
and AIDS (p. 957.2). Viral resistance emerges rapidly wher 
em tridtabine is used alone, and it is thereíore used with 
other antứetrovirals.

Em tndtabine is given orally once daily as capsules in a 
usual adult dose oỉ 200 mg or 240 mg as oral solution.

For details 0f doses in inỉants, chUdren, and adolescents, 
see belovv.

For details of doses of emtridtabine to be used in patients 
vvith renal impainnent, see below.

Fixed-dose combination Products have been developed 
in order to improve patien t adherence and avoid 
monotherapy, thereby decreasing the risk of acquired drug 
resistance. Products containing emtridtabine with tenoío- 
vừ, and with efavữenz plus tenoíovir are available in some 
countries. It is also a component of a íour-drug, fixed-dose 
combination product w ith elvitegravir and tenofovữ and 
the pharmacokinetic enhancer cobidstat (p. 2482.3). 
Revievvs.

1. Dando TM. Wagstaíf AJ. Em ưidtab in t/lcnoíovừ  dúoproxil lumarate. 
Dtuịs 2004; 64; 2075-Ỗ2.

2. Mođneỉcvvsld KA, Herman BA. Em tiiátabine: a once-daiỉy nudeoside 
reverse ưanscxỉptase ỉnhỉbỉtor. Ann Pharmaeoiher 2004; 38: 1006—14.

3. Prampton JE/ Perry CM. Em tridubine: a revievv of ỉts use ừi the 
m anagem ent of HIV in/ectìon. Drugs 2005; 65: 1427-48.

4. Saag MS. Em tridubine, a new  antứetroviral agent wỉth actívity against 
HTV and  hepatítỉs B vừus. Gin Infeđ Dừ 2006; 42: 126-31.

5. Perry CM. E m trỉdubine/tenoỉovir disoproxiỉ ỉu m an te : in combínation 
vvith a protease inhibỉtor in HIV-1 inlectỉon. Drugs 2009; 69: 843-57.

Administration in children. For the ưeatm ent of HIV 
inỉéctíon in  inỉants, children. and adolescents emtridta- 
bine is given with other antiretrovữal drugs. Doses, given 
once daily, are based on body-weight:
.  in inỉants up to 3 months of age the oral solution is given 

in a đose of 3 mg/kg daily
.  in inỉants, children, and adolescents over 3 months of age 

the oral solution is given in  a dose of 6 mg/kg daily to a 
maximiim daỉly dose oí 240 mg 

.  the capsules may be given to children and adolescents 
vveighing more then 33 kg in the usual adult dose oí 
200 mg daily.

Administratíon in renal impairment. Doses of emtridta- 
bine should be reduced in  patients with renal impairment, 
according to the patíent's creatinine dearance (CC):
• c c  at least 50mL/minute: usual adult doses (as capsules 

or solution)
• c c  30 to 49 mL/minute; 200 mg every 48 hours 

(capsules) or 120 mg every 24 hours (oral solutìon)
.  c c  15 to 29 mL/minute: 200 mg every 72 hours 

(capsules) or 80 mg every 24 hours (oral solution)
• c c  less than 15 m U minute: 200 mg every 96 hours 

(capsules) or 60mg every 24 hou n  (oral solution)

All cross-reíerences reỉer to entries in Volume A

http://aidsinfo.nih.gov/contentnies/PerinaulGL.pdf
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Hepatitiỉ B. For mentìon of the use of emtridtabine with 
tenofovir in the management of treatment-experienced 
patients with hepatitis B, see under Tenoíovir, p. 1018.2.

Prevention o f HIV transmission. For discussion oỉ the use 
of em triđtabine with tenoíovlr to reduce transmission of 
HIV iníection, see under Tenofovir, p. 1018.2.

Adverse Effects
The most com mon adverse eữects assodated with 
antireưovữaỉ regimens containing emtridtabine are head- 
ache, diarrhoea, and  nausea; hyperpigmented skin 
discoloration is very common in children and common in 
adults. Other common adversc effects indude abdominal 
pain. vomiting, dyspepsia, abnonnal dreams, asthenia. 
diz2iness, ìnsonưiia, pain, allergic skin reactíons, pruritus. 
rashes, and utticatỉa. Abnonnal laboratory test results 
assodated vvith emoitítabine-containing rcgimens indude 
hyperbilirubinaemia, increases in serum lipase and 
pancreatìc amylase, and raised liver enxymes. There have 
also been reports of neuưopenia and anaemia. Lactic 
addosis, usually assodated with severe hepatomegaly and 
steatosis, has been assodated with tteatment with NRTIs.

Immune reconstitutíon syndrome (an ừiũammatory 
ũnmune respoiise resulting in dinical deterioration) has 
been reported during the inítíạl phase of tteatment vvith 
combmation antìreơovứal therapy, induding emtridta- 
bine, in HTV-iníected patìents w ith severe immune 
deHdency. Accumulation or redistribution of body fat 
(lipodystrophý) induding Central obesity, dorsocervical £at 
èniargemeiit (buííalo hump), peripheral vvasting, íadal 
wasting, breast enlaigement, and cushingoid appearance 
have been seen in patients receiving antứetroviral therapy, 
induding em tridtabine. Metabolic abnormalitìes su ch as 
hypertriglyceridaemia, hypercholesterolaemia, insulin 
resistance, hyperglycaemia. and hyperlactataemia have 
also been repotted. NRTIs have also been assodated with 
mitochondrial dysh inaion  maniĩesting as abnormal 
behavlour, anaemia, convulsions, hyperlipasaemia, hyper- 
tonia, and neutropenìa. Elevated creatine phosphokinase, 
myalgỉa, myositis. and rardy  rhabdomyolysis have been 
reported, particularly when nudeoside analogues have 
been given w ith  Hiv-protease inhibitots. Osteonecrosis has 
been reported, particularly in patients with advanced HTV 
disease or long-term exposure to combinadon antireơoviral 
therapy. For íurther iníormatíon on adverse effects 
assodated w ith NRTIs see Zidovudỉne, p. 1024.3.

Precautions
Treatment w ith emtrídtabine should be stopped if there is a 
rapid increase in  amỉnotransíerase concentrations, Progres
sive hepatomegaly or steatosis, or mètabolic or lactic 
addosis òf unknovvn aetiology. Emíridtabine should be 
given with caution to patíents with hepatomegaly or other 
risk ỉactors fqr liver disease. Patients co-infected with 
chronic hepatitis B or c  and ơeated with combinatìon 
antireưovứal therapy are at increased risk for severe and 
potendaUy fatal hepatic adverse events; treatment should be 
interrupted or stopped ư  there is evidence of exacetbation of 
liver disease. It is recommended that alỉ patíents should be 
tested íor the presence of hepatitis B iníectíon beíore 
treatment is begun. Acute and sometimes severe exacer- 
bations of hepatitis ha ve been reported in hepatitis B- 
iníected patients after stopping treạtment with emtriđta- 
bine; patients co-infected wlth HTV and hepatitis B should 
be dosely monitored for several months after stopping 
treatment. Em tridtabine should be used with cautíon and 
doses adjusted in patients with renal impairment.

Interactions
Caution should be exerdsed vvhen emtridtabine is given 
with other drugs eliminated by active tubular secretion as 
competition for the elimination pathway may increase the 
serum concentrations of either drug.

Antivỉral Action
Emtridtabine is converted intracellularly in stages to the 
trlphosphate. This triphosphate halts the DNA synthesis of 
HTV through competitive inhibition of reverse transcriptase. 
Emtridtabine-resistant straỉns of HTV have been identíữed 
and cross-resistance to other nudeoside reverse transcrìp- 
tase inhibitors may occur.

Pharmacokinetícs
Emtridtabine is rapidly and extensively absoibed hom .the 
gastrointestmal trãct after oral doses and pèak plasma 
concentrations occur aíter 1 to 2 hours. Bioavailability is 
reported to be 93% for the capsules. Binding to plasma 
prôtelns is reported to be less than 4%. The plasma 
elimination haU-iưe is about 10 hours. Emtridtabine is 
metabolised to a Iimited degree, bu t is exaeted  largely

unchanged in the urine and to a lesser extern in the íaeces. 
It is partially removed by haemodialysis.

Preparatíons
Proprietary Preparations (details are given in Volume B)
Sìngie-ingredient PreporoHons. Arg.: Emoiva: AustraL: Emtriva; Austría: Emtriva; Beíg.: Emtriva; Canad.: Emtriva; Chitur. Hui 
Er Ding (SÁET); Xin Luo shu Cz.: Emtriva; Denm.:
Emtriva; Eviplera; Fôl: Emtriva; Fr.: Emtriva; Ger.: Emtriva; Gr.: Emtriva; Hang.: Emtriva; Irl.: Emtriva; ItaL: Emưiva; Mex.: Emtriva; Neth.: Emtriva; Norur.: Emtriva: NZ: Emtriva; PoL: Emtriva; PorL: Emtriva; spiãn: Emtriva; SwecL: Emtriva; 
Switz.: Emtriva; UK: Emtriva; USA: Emtriva.
Mubi-ingredient Preporotions. Arg.: Truvada; AustraL: Atripla; 
Truvada; Austria: Atripla; Trnvada; Beíg.: Atripla; Truvada; 
Canad.: Atripla; Truvada; Otilc. Truvada; Cz.: Atripla; Truvada; 
Denm.: Atripla; Tmvada; Pin.: Truvada; Pr.: Atripla; Truvada; 
Ger.: Atripla; Eviplera; Truvada; Gr.: Atripla; Truvada; Hong 
Kong: Atrípla; Truvada; IrL: Atripla; Tmvada; Israel: Atripla; 
Evìplera; Truvada; ItấL: Atripla; Truvada; Jpn: Stribild; Mex.: 
Truvada; Neth.: Atripla; Truvada; Narw.: Atripla; Eviptera; Tru- 
vada; NZ: Atrìpla; Truvada; PoL: Atripla; Truvada; PorL: Atti- 
pla; Tmvada; S-Ajr.: Adco Emtevlr; Didlvir; Truvada; Tyricten; 
Spairt: Atrìpla; Truvada; Swed.: Aơipla; Eviplera; Truvada; 
Switỉ.: Atripla; Eviplera; Truvada; Thai,: Atripla; Ricovir-Em; 
Truvada; UK: Atripla; Eviplera; Stribild; Truvada; USA: Atripla; 
Complera; Stribild; Truvada.

E n f u v i r t i d e  /BAN, U SA N . riN N i  

'DP-178; Enfuvirtid; Endivirtida; Eníuvirtidurn; Enfuwirtyd; 
Pentaíusida; Pentaíuside: T-20; 3HỘyenpTMfl.
C204H301 NS) Os4=4491.9 '
CAS —  159519-65-0.
ÁTC —  J05AX07. ■
ATC Vet —  QÈ5AX07.
UNII —  19O W 0ỈT3ZE

Uses and Admỉnistmtion
Eníuvirtide is a synthetic 36-amừio add peptide that blocks 
HIV cell ỉusion and vừal entry. It is used with other 
antireưovirals for combination therapy o( HIV iníection and 
AIDS (p. 957.2). Eníuvirtide is given by subcutaneous 
injection into the upper arm, anterỉor thigh. or abdomen in 
a usual dose of 90 mg tvvice daily. Each injection should be 
given at a diổerent site bom  the precedỉng One. For details 
of doses in children and adolescents, see belovv.
Reíerences.

1. Oldũclđ V, t í  ai. Eníuvỉrtídc: a revtcw oỉ its usc in the maoagement of 
HỈV iníectiorL Drup  2005; 65; 1139-60.

2. Reynes J . tí  a l  TORO: ninety-six-weelc vUoỉogtc and Immunologỉc 
response and saíety evaỉuatỉoa o í enhivừtide vvith an  opdm ãed 
badcground oỉ antíretrovỉrais. AIDS Patient Can STDS 2007; 21: 533-43.

3. Wỉznia A. tía l. T20-31Ữ Study Group. Saíety and  eỉãcacy oỉ enhivỉrtỉde 
for 48 weeks as pan o( an  opdraized antỉretrovtral regỉmen in peđỉatiỉc 
hum an immunodeSdency vỉrus l-in feaed  patỉents. Pediatr Infèa Dừ J  
2007; 26: 799-805.

4'. Rodcstroh J. ữ  al. Adherence to enỉuvỉrtide and ĩts Unpaa on treatroent 
eỉócacy. AIDS R a Hum Rrtrơviruta 2008; 24: Ỉ4 Ỉ-8 .

• 5. Saberi p, t í  ai. Immunologic beneílts of enỉuvữtlde in patíents enrolled in 
a drug assỉstance program. Ann Pìvmnaather 2008; 42: 621-6.

6. Kitchen CM. tí  ai. Erữuvỉrtỉde antíretrovỉral therapy in HIV-1 iníection. 
Ther ơ in  Rùk Manaị 2008; 4:433-9 .

7. Ma kin son À. Reynes J. The fuáon inhibitor enhm rtìde in recent 
antỉretroviral sưategies. Curr Opùt HIV AIDS 2009; 4: ỉ 50-8.

8. Joly V, tí  a i  Eníuvirtỉde: ĩrom  basic ỉnvestigatỉons to current dỉnỉcaỉ use. 
Expert Opin Pharmacother 2010; 11:2701-13.

Administration in children. For the treatment of H1V 
iníection, enfuvũtide may be given to children 6 to 16 
years of age by subcutaneous injection into the upper 
arm, anterior thigh, or abdomen in a dose of 2 mg/kg 
twice daily (to a maximum of 90 mg tvvice daily). Each 
injection should be given at a different site hom the pre- 
ceding one.

Adverse Effects
The most common adverse ettects associated with 
antứettovứal regimens containing enluvirtide are local 
injection site reactions with resultant pain, erythema, 
inđuration, nodules and cysts, pruritus, and ecchymosis. 
These reactíons ha ve been reported to occur in  98% of 
patients, but only a small minority needed to stop therapy. 
Other very common adverse eHects indude nausea, 
diarrhoea, vveight loss, and peripheral neuropathy. Ano- 
rexia, abdominal pain, constipation, pancreatitis, myaỉgia, 
weakness or loss of strength, lymphadenopathy, insomnia, 
depression, 'ũu-like' illness, sinusitis, and conjunctivitis are 
also common. An increased inddence of some bacterial 
iníections, in particular of pneumonia. has occurred in 
patients receiving enủivừtíde. Hyperscnsitivity reactions 
have occurred in about 1 % of patients. Other adverse eííects 
have included anxiety, hyperglycaemia, hypertriglycer- 
idaemia, and eosinophilia.

Immune reconstitution syndrome (an inflammatory 
immune response resulting in dinical deterioratíon) has

been reported during the initial phase of treatment with 
combination antiretroviral therapy in HTV-iníected patíents 
with severe immune deũdency. Osteonecrosis has been 
reported, particularly in patíents vvith advanced HIV disease 
or long-term exposure to combinatìon antiretroviral 
therapy.
Reíerences.

1. Maggl p. t í  aỉ. Cutaneous lnjectìon site reacdons to long-tenn therapy 
with enỉuvirtỉde. J  Antmứavb ơumoứter 2004; 53: 678-81. ■

2. Morilla M E t í  aỉ. Locaỉỉzed amyỉoidosỉs a t the site oỉ a iíuvỉitide 
ỉnjectioo. Aitn lntem  Med 2009; 151: 515-16.

3. Kousígnỉan I, t í  ai. Does enhivỉrtỉde ỉncrease the rísk of baaerỉaỉ 
pneumonỉa ỉn p ađenc  receỉvỉng combỉnatíon andretroviral therapy? J  
Antimkrob Chtmoứur 2010; 65: 138-^4.

4. Waỉlace BJ. t í  aL Exứuvirtide ỉnịectỉon d te  reactkms: a and
histopathoỉogỉcaỉ appraisaL Auitraias J  Dermatol 2011; 52: ỉ 9-26.

Precautìons
Eníuvirtide should be stoppeđ immediateỉy and should not 
be restaned in patients who develop signs of a sýstemic 
hypersensitìvity reaction. An increasẽd inddence õỉ some 
bacterial inỉections, in particular oí pneumonia, has been 
seen and patíents receiving enfuvirtide should be dosely 
monitored ỉor signs of pneumonia. UK licensed product 
iníormation recommends that enỉuvirtìde be ùsẽd with 
caution in patients vvith hepatic impairment and ìn those 
with moderate to severe renal im paỉnnent Patients co- 
in íeaed  with chronic hepadtis B or c  and tteated with 
c o m h ừ iã t ío n  antữeưoviral therapy are at increased risk ỉor 
severe and potentiaỉly iatal hepatíc adverse events.

Antìviral Action
Eníuvirtide is an m v  ỉusion Inhibitor that interíeres with 
entry o! HTV into celỉs by binding to the gp41 subunit of the 
viral envelope glycoprotein, thereby inhibiting tusion of 
vứal and cellular membranes. Sttains oỉ HIV with reduced 
susceptibility to enfuvỉrtide have been isolated in patỉehts 
receiving the drug but, owũig to the diííerent mode oỉ action 
of eníuvírtide and the fàct that it does not require 
intracellular actìvation fof its activity, cross-resistance with 
other antiretrovirals may occur less írequendy.

Resistance. Reíerences to the development of resistance to 
eniuvirtide.

1. Greenberg ML. Cammadc N. Resỉstance to enhivỉrdde. the Erst HIV 
hisỉon ỉnhỉbitor. J  Arttimicrob Chemoứưr 2004; 54: 333-40.

2. van Leỉyveld SF. a  aL Therapy íaỉlure íollơvving selectíon of enfuvirtide- 
resistant HIV-I ỉa  cerehrospinal Quỉd. ơừt InỊéa Dù 2010; 50: 387-90.

3. Leung PH. tíaì. Hỉgh prevalence oí prtmary eníuvlnide (ENF) resístance- 
assocỉated muratíorư ừi H ĨV -H n/eaeđ patíena ỉn Hong Kong. J  Qin 
Vtrol 2010; 47: 273-5.

Pharmacokinetics
Eníuvirtide is absorbed aher subcutaneous injection with a 
mean absolute bioavailability oỉ 84%. It is 92% bound to 
plasma proteins. Enỉuvũtide is a peptide and is metabolised 
by hydrolysis; it does not inhibit cytochrome P450 
isoeiuymes. The elỉmination halỉ-liỉe is 3.8 hotirs aỉter 
subcutaneous use, although elỉmination pathways have yet 
to be identiSed.
Reíerences.

1. Patel IH. tí  ai Pharmacokỉnetícs. phannacođynamỉcs and drug 
ỉnteraction potendal of enhivhtỉde. Clhì Pharmacoỉàntí 2005; 44:175-86.

2. Zhang X  t í  al. Popuỉatíon phaimacokinetỉcs oỉ eníuvỉrtỉde in HIV-1- 
iníected pediatrỉc patỉents over 48 weeks of ự eaanen t J  ƠỰI Phanrtacoỉ 
2007;47:510-17.

3. Weizsaecker K. tí  a i  Pharmacoỉdnetic proSle in late pregnancy and cord 
bỉood concentratíon of lipranavừ and eníuvírtíde. ùtí J  STD AIDS 201 ỉ; 
22: 294-5.

Preparations
Proprieiary Preparations (details are given in Volume 6 )
Single-ingredlenl Praporolions. A rg .:  Euieon; A u stra L :  Fuzeon; 
A u s tr ia :  Fuzeon; B elg .:  Fuzeon; B ra z .:  Fuzeon; C anad.: 
Fuzeon; c h ữ e :  Fuzeon; c h in a :  Fuzeon Cz.: Fuzeon;
D e n m .:  Fuzeon; P in .:  Fuzeon; p r .:  Fuzeon; Ger.: Fuzeom Gr.: 
Fuzeon; H u n g .:  Fuzeon; IrL :  Fuzeon; Israel:  Fuzeon; Ita L :  
Fuzeon; M ex.:  Fuzeorv N e tíu :  Fuzeon; N o rw .:  Fuzeonf; N Z :  
Fuzeon; PoL: Fuzeom P o r t :  Fuzeon; R us.:  Fuzeon (<by3eoa); 
S in g a p o re .  Fuzeon; S p a ù i:  Fuzeon; Sw etL : Fuzeon; S w itz .:  
Fuzeon; T h a i.:  Fuzeon; U K: Fuzeon; U SA : Fuzeon.

E n t e c a ỵ i r  ỊU SA N , riN N i

' BMS^So0475^01; Entécavir; Enteeavirum; SQ-34676; 3HTeKa-:
'BMp. • ’ ■ ^
19-[(l S,3fi,4SH-Hydroxy-3-(hydroxymethyl)-2vmethylenecy- 
'-dọpentyl]guanine’ monohydratè. '
’CụH)5N503,hj0=2953
;o (s  — , 142217-694 (ạnhỳdroùs ehtecàvir); 209216-23-9  
(ehtécavir monohỷcíráte). •1. - ' ' '  ‘ ‘
'ATC — 'J05AFW " '< ’  . ■ 1 ,
ATC Vet —  QJ05AFỈ0
■ UNII r—.. 5968Ỳ6H 4ỊM  (entecavir); NNU204609D (anhydrous 
entecavir) - r

The Symbol t  denotes a preparation no longer actively marketed
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ưses and Administration
Entecavir i$ a .nudeoside reverse ưanscriptase inhibitor, 
structtirally related to guanosine YVith selectìve antiviral 
actìvity agaỉnst hepatitis B yirus. It is used íor the ữeatm ent 
oí chronic hepatitis B (p. 952.1) in adults vvith compensated 
liver disease w ith evidence of active viral replication, 
persistently elevated liver ẹnzyme values, and histologícally 
active đisease, indudỉng those resistant to lamivudine; it 
may also be used in those vvith decompensated liver disease. 
The usual oral dose of entecavir in patientỉ with:
• compensated liver disease and who are nudeoside 

treatment-naive is 500 micrograms once daily, either 
vvith or vvithout food. In patíents with a history of 
hepatitis B vừaemia during lamivudine therapy or with 
known resistance to lamivudine, a dose of 1 mg once 
daily on an empty stomach should be used

• decompensated liver disease is 1 mg once daily on an 
empty stomach

For details of reduced doses to be used in patients with renal 
impairment, see below.
Revievvs.

1. Sims KA. VVoodland AM. Eniecavỉn a new nudeoside analog íor the 
treatment of chronic hcpatitis B iníecrion. Pharmacoiherâpy 2006; 26: 
1745-57.

2. Manhcvvs SJ. Bmecavir for ihe treatm em  of chronic hepatitỉs B virus 
íníectíon. CIÌH Ther 2006: 28: 184-203.

3. Scott u ,  Kearing GM. Emecavin a review oỉ its use in chronic hcpatitis 
B. D ru ss  2009; 69: 1003-33.

4. Comberg M. Manns MP. Emecavỉr— Mõglichkeỉten und G rem en einer 
eữektíven Therapỉe der chronlschen Hepaikis B. Dtsch M td Wochertschr 
2010; 135: 32-7.

5. Woo G. tí  ai. Tenoíovir and emecavỉr are ihe most eũccùve amiviral 
agents for chronic hepatitis B: a systematíc revỉew and Baycsian meta- 
analyses. Gastroenteroiogy 20Ỉ0; 139: 1218-29.

6. Keatỉng GM. Entecavir a revìcw oi itỉ use ỉn the (reaiment of chronic 
hcpatìns B ỉn patíents with decorapensateđ ỉỉver dlsease. Dmgs 20 ỉ 1; 71: 
2511-29.

Administrotion in renal impairment. Oral doses of enteca- 
vir should be reduced in patients vvith renal impairment 
according to creatinine dearance (CC).
In those vvith compensated liver disease and a c c  oi:
• 30 to 49 mL/minute: 250microgramỉ once daily or 

500 micrograms evety 48 hours in nudeoside ưeatm ent- 
naive patiẽnts; 500 nĩicrograms once daily or 1 mg every 
48 hours in lamivudine-reíraCTory patients

• 10 to 29mL/minute: 150micrograms once daily or 
500 microgTams every 72 hours in nudeoside ưeatment- 
naive patients; 300 micrograms once daily, 500micr- 
ograms every 48 hours, or lm g  every 72 hours in 
lamivudine-reíractory patìents

• less than lOmL/minute (and patients on haemodialysis 
or continuous ambuìatory peritoneal dialysis): 50micr- 
ograms once daily or 500 micrograms every 5 to 7 days in 
nudeoside ưeatment-naive patients; lOOmicrograms 
once daily, 500 miCTograms evety 72 hours, or 1 mg 
every 7 days in lamivudine-reừactory patientỉ

In thosẽ with decompensated disease, dõsẽs are the same as 
those for padents vvith lamivudine-resistant compensated 
disease.

Patìents receiving haemodialysis should receive the 
approprìate dose aíter each dialysis session.

Adverse Effed$
The most common adverse eííects of entecavứ have been 
headache, latígue, dizziness. and nausea. Other adverse 
eữects indude diarrhoea, dyspepsia, insomnia, somnolence, 
and vomiting.

Raised liver enryme concentratìons may occur and 
exaceibation of hepatítis has been reported aíter stopping 
treatment with entecavir. Lacdc addosis, usually assodated 
w ith severe hepatomegaly and steatosis, has been assodated 
w ith treatment w ith nudeoside analogues alone or vvith 
antiretrovirals (see Zidovudine. p. 1024.3). Patìents with 
decompensated liver disease may be at a higher risk of 
serious hepatíc adverse effects, lactíc addosis, and spedhc 
renal adverse eữects su ch as hepatorenal syndrome.

Entecavừ is cardnogenic in rodents, but a relationship 
w ith hum an cancer has not been established.

Precautions
Entecavir should be withdrawn u  there is a rapid increase in 
aminotransỉerase concentrations, Progressive hepatomegaly 
or steatosis, or metabolic or lactic addosis of unknovvn 
aetiology. Entecavir should be given with caution to 
patients with hepatomegaly or other risk ỉactors íor liver 
disease. Patìents whose liver enzyme values increase due to 
response to treatm ent must be distinguished from those in 
whom this indicates to á d ty . Exacerbation of hepatítis B has 
been reported both during and after stopping treatm ent 
w ith entecavữ. Hepadc ĩúnctìon should be monitored 
dosely while on treatment and for several months aỉter 
ưeatm ent is stopped. Dosage reduction may be necessary in 
patients tvith renal impairment.

Limited dinical experience suggests there is a potendal 
for HIV to develop resistance to NRTIs ư entecavir is used to

treat chronlc hepatltis B virus iníection in patients with 
undiagnosed or untreated HIV infection. Treatment with 
entecăvir is not recommended for co-infected padents who 
are not also receiving HAART. u s  licensed product 
inlormatíon recommends that all patíents be tested ỉor 
HTV antìbodies beíore startíng ơeatm ent vvith entecavir.

HIV-infected patients. It was initìally thought that enteca- 
vir did not inhibỉt replicatìon of HTV-1 at clinícally rele- 
vant doses. Hovvever, a smaỉl consistent decrease in HTV-1 
RNA vvas noted in 3 patíents with HTV-1 and hepatìtìs B 
virus co-iníection being ưeated with entecavir monother- 
apy.1 In One of them, an HTV variant containing the 
M184V resistance substítutíon was íound. Subsequent in 
vitro analyses shovved that H1V-1 sưains containing 
M184V vvere resistant to entecavir.

ỉ.  McMahon MA. tí  ai. The HBV drug entecavir—<ffects on HTV-1 
replication and resistance. N  ErtỊỈ J  Med 2007; 356: 2614-21.

Interactions
Caution should be exerdsed when entecavir is given vvith 
other drugs eliminated by active tubular secretìon as 
competidon for the eliminadon pathvvay may increase the 
serum concentrations of either drug.

Antíviral Aờion
Entecavir is phosphorylated intracellularly to the active 
triphosphate form which competes vvith deoxyguanosine 
triphosphate, the natural substrate of hepatitís B vims 
reverse ưanscriptase, thereby inhibidng evety stage of the 
enzyirie's activity.

Although údtíally thought to be inactíve against HIV at 
dinically relevant doses, entecavữ may have suhĩdent 
actíon to result in the selection of resistant HIV variants (see 
HIV-iiưeaed Patìents, under Precautions, above).

Pharmacokinetícs
Entecavir is rapidly absorbed from the gastrointestinal uact 
after oral doses. Peak plasma concenưatìons occur 30 to 90 
minutes aíter an oral dose and steady State concenơadons 
aíter 6 to 10 days of ưeatment. Absorptìon is both delayed 
and reduced by lood; this ìs not considered to be dinically 
relevant in nudeoside ơeatment-naive patients but may 
affect eỉbcacy in lamivudine-reừaaory padents in vvhom 
entecavir should be taken on an em pty stomach. 
Bioavaiỉability of the tablet ỉorroulatíon is equal to that of 
the oral solution and they may be given interchangeably. 
Binding oi entecavir to plasma proteins is about 13% in 
vitro. Entecavir is not metabolised by the cytochrome P450 
System. It is mainly eliminated by the kidneys by glomerular 
Sỉtratíon and actíve tubular secretíon, with a terminal 
eliminadon halMlíe oi 128 to 149 hours. Small amounts oỉ 
glucuronide and suỉỉate conjugates are íormed. Entecavữ is 
partíally removed by haemodialysis.

Preparations
Proprietnry Preparationỉ (detailỉ are given in Volume B)

Single-ingredient Preporations. Arg.: Baradude; Teneir; Austraí.: 
Barãdude; Ausíría: Baradude; Belg.-. Baradude; Braz.: Bara- 
dude; Canad.: Baradude; ơtữe-. Baradude; ơiina: Baradude 
(Wĩỉ5È); Cz.\ Baradude; Denm.: Baradude; Fr.: Baradude; Ger.: Baradude; Gr.: Baradude; Hong Kong: Baradude; Hung.: 
Baradude; Inđia: Baradude; Indon.: Baradude; IrL: Baradude; Israel: Baradude; ItaL: Baradude; Maìaysia: Baradude; Neth.: 
Baradude; Norw.: Baradude; NZ: Baradude; Phữipp.: Bara- 
dude; PoL: Baradude; Port: Baradude; Rus.: Baradude 
(BapaxaKut); S.Afr.: Baradude; singapore: Baradude; Spain: 
Baradude; SwetL: Baradude; Switz.: Baradude; Thaù: Bara- 
clude; Turk.: Baradude; UK: Baradude; USA: Baradude.

E t r a v i r i n e  ỊB A N . U S A N . rìN N )

Etravirin; Eữavirina; Étravirine,' Etravirinum; R-165335; TMC-
125; 3Tf)aBMpMH. ..............
4-Ị6-Amino-5-bromo-2-(4-cyanoanilino)pyrimidin-4-yloxy]- 
3í-dimethylbenzonitrijẽ. ;
CjoH,5BrN6Ò=4353 
CAS — 269055-15-4. ■
ATC  —  J05AG04.
Ạ ĨC  Vet —  QJ05AC04. ....................
ỦNII —  0C50HW4fO1.

Uses and Admỉnistration
Etravixine is a non-nudeoside reverse transcriptase 
irứũbitor w ith actìvity against HIV-1. It is given with other 
antìreữovirals for the treatm ent oỉ HIV iníectíon and AIDS 
(p. 957.2) in treatmem-experienced patíents, who have 
evidence of vúal replicatíon and HIV-1 strains resistant to a 
NNRTI and other antứettovirals. Eưavứine is given oraUy in 
a usual dose of 200 mg rvvice daily aíter food.

For details oí doses in children and adolescents, sef 
below.
Reíerences.

1. Deeks ED, Keating GM. Eiravlrine. D m p  2008; 68: 2357-72.
2. Johnson LB, SarávoU a LD. Ecnvỉrỉne. a next-generatìon n o n n u d e a  

side reverse-ưansoipuse inhibitor. ơ v t ĩnỷeứ Dừ 2009; 48: 1123-8.
3. Harris M. tí  aỉ. Canadian consensus guldeỉines ỉo r th e  optímal use oí 

eưavírine ỉn the  treatm ent oi H rv-infeaed adults. Can J  ìnỊttí Dừ Med 
Miavbiol 2009; 20: e24-e34.

4. Martínez a  Nelson M. SimpUOcaiion of antỉretrovỉral therapy wỉth 
etravirine. AỈDS J?fv 2010; 12: 52-9.

5. Tseng A. M acartbur RD. ProAle of etravirine ĩor the treatm ent oi HIV 
iníectlon. Ther Clm Risk M anđỊ 2010; 6 :49 -58 .

6. Towner w. tí ai. Eíhcacy, saỉẽiy. and tolerabilỉty of etravỉrtne w ith and 
vvithout darunavìr/ritonavir OT n ltegrav ir in ueatm ent-experiencetí 
patients: analysis of the etravỉrine earìy access program ỉn the United 
States. J  AaỊĩtir ĩmmunt DẹỊĩcSyndr 2010; 53: 6 Ỉ4-18.

7. Eỉsayed RK. Caldwell DJ. Etravỉrtne: a noveỉ nonnuđeosỉde reverse 
transcrlpiase Inhibitor for managing hum an Immunodehciency vỉrus 
iníectíon. Am J  Htaỉth-Syst Pharm 2010; 67: 193-205.

Licensed p rodua  inlormation States etravirine tablets 
may be dispersed in a suitable liquid in patients with 
swallowing diỉhculties. The tablets should Hrst be dispersed 
in a smaU am ount of water (about 5 mL or just enough to 
cover tablet); thereaíter, the mixture may be íurther diluteđ 
with more water, orange juice, or milk, although the use of 
grapetruit juice, and warm or carbonated beverages should 
be avoided. The mixture should be stirred vvell and the 
entire contents given to the patient immediately aíter 
preparation.

Administrotíon in children. Etravirìne is given orally vvith 
other antireơoviral drugs in the management of HIV 
ìníection and AIDS in treatment-experienced children and 
adolescents aged 6 to 18 years. Doses should be taken 
after íood and are based on body-weight:
• 16 to less than 20 kg: lOOmg tvvice daily
• 20 to less than 25 kg; 125 mg tvvice daily
• 25 to less than 30 kg: 150mg twice daily
• at least 30 kg; 200 mg twlce daily (maximum dose)

Adverse Effects
The most common adverse ettects associated with 
antiretroviral regimens containing etravirine are nausea 
and rash (usually mild to moderate) and generally 
appearing in  the second week of neatm ent and resolving 
vvithin 1 to 2 weeks. Severe and potentially liíe-threatening 
skin reactíons, induding erythema multiíorme, Stevens- 
Johnson syndrome, and toxic epidermal necrolysis have 
been reported. Severe systemic hypersensitivity reactions 
(DRESS syndrome—drug rash with eosinophilia and 
systemic symptoms), incluđing cases resultỉng in liver 
lailure, have also occurred. There have also been reports of 
rhabdomyolysis. Addidonal adverse events of moderate to 
severe intensity reportedby at least 2 % of patients receiving 
eơavirine in dinical studies included gasưointesdnal 
complaints (abdominal pain. diarrhoea, nausea, and 
vomitíng), latìgue, headache, hypenension, and peripheral 
neuropathy. Rétised liver enzyme values, glucose levels, and 
serum-cholesterol and -triglyceride concentrations have 
been reported.

Immune reconstítutíon syndrome (an inllammatory 
immune response resultìng in clinical deterioration) has 
been reported during the initíal phase of ơeatm ent with 
combinatíon antìreưoviral therapy, induding etravirine, in 
Hiv-iníected padents with severe immune dehdency. 
Accumulatìon or ređistribution of body fat (lipodystrophy) 
induding Central obesity, dorsocervical fat enlargement 
(buữalo hump), perípheral wastìng, ỉadal wasting, breast 
enlargement, and cushingoid appearance have been seenin 
padents receíving antìretroviral therapy, induding eơavữ- 
me.
General reíerences.

1. Giỉnsztejn B. t í  al. A revỉew oí the saíety and lolerabilỉty proSỉe oỉ the 
next-genention  NNRT1 etravixine. AIDS R a  Hum Retrovirusa 2010; 26: 
725-33.

Precautions
Eơavirine should be stopped immediately if a severe skin 
reaction or other signs or symptoms of hypersensitìvity 
occur, induding severe rash or rash accompanied by ỉever, 
maỉaise, ỉatígue, m usde or joint aches, blisters. oral lesions, 
conjuncdvitìs, íadaỉ oedema, hepatítis, or eosinophilia. 
Etravirine is not recomménded in patients with severe 
hepatíc impairment (Child-Pugh dass C), and shouỉd be 
used with cautíon in patìents with mild to moderate liver 
disease. Patíents vvho have virologic íailure on  a  NNRTI- 
containing regimen should not be given eơavirine in a 
regimen containing only NRTIs.

Interadions
Eưavirine is metabolised mainly by the cytochrome P450 
isoenrymes CYP3A4, CYP2C9, and CYP2C19. It is an 
inducer of CYP3A4 and an inhibitor of CYP2C9 and 
CYP2C19. Consequendy it may compete vvith other drugs 
metabolised by these Systems, potentìally resultìng in

All cross-reíerences reíer to entries in Volume A
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mutually aỉtered plasma concentrations and possibly 
toxidty. Enzyme inducers may decrease plasma concentra- 
tions of eưavirine. Carbamazepine, phenobarbital, pheny- 
toin, riíampidn, riíapentine, and St John's wort may 
signiScantly decrease the concentration of etravirine; use 
with the antứeưovứal is not recommended due to the 
possible loss oí its activity and development of resistance.

Etravirine should not be given w ith other NNRTIs or with 
HTV-protease inhibitors given w ithout ritonavừ-boosting. 
us licensed product iníormatíon also recommends that use 
w ith ritonavứ-boosted atazanavir, íosamprenavir, or 
tipranavir be avoided; hovvever, UK licensed product 
iníormation suggests that ritonavư-boosted atazanavir may 
be used wỉth ettavirine and requires no dose adjustment 
and that ritonavir-boosted íosamprenavứ may also be used, 
although dose reductlons may be required.
Reviews.

i.  ' K akuda TN, et a i  Pharraacotónetìc interacúons bcrvvecn etravírine and 
non-antỉretroviral drugs. Qm Phamacokừiet 2011; 50: 25-39.

Antibđcterials. For iníormation on the interactions of eưa- 
virine with riỊabutin and riỊampỉàn, see p. 350.1 and 
p. 353.2 respectively.

Antiviral Adion
Etravirine acts by inhibirion of HIV-1 reverse transcriptase 
and blocks viral RNA- and DNA-dependent DNA 
polymerase activities. It is a Aexible molecule. designed to 
fit in  the active pocket of viral reverse transcriptase in 
different ways, even when the shape of that pocket changes 
because of viral mutations. This is considered to reduce the 
risk of the development of resistance; phàse n  studies in 
treatment-experienced patients have shown activity agaúist 
HTV resistant to other NNRTIs (delavữdine, efavlrenz, and 
nevữapine).

\

Pharmơcokinetícs
Etravữine is readily absorbed after oral doses and peak 
piasma concenưatìons occur after about 2.5 to 4  hours; 
absorption is increased by food. It is about 99.9% bound to 
plasma proteins. Eơavirine is extensively metabolised by 
hepatic microsomal enzymes, mainly by the cytochiome 
P450 isoenzymes CYP3A4, CYP2C9, and CYP2C19 íamilies. 
to substantially Iess active metabolites. The mean piasma 
haU-lUe aher usual dosage is about 41 hours and ranges 
from 21 to 61 hours. About 93.7% of a dose appears in the 
(aeces (81.2 to 86.4% as unchanged drug), and 1.2% in the 
urine (nnchanged drug was not detected in the urine). 
Reíerences.

1. Schõller-Gyủxe M, tí  ai. Clinical pharmacokỉnetics and pham ucody- 
namics QỈ etnvirìnc. Cỉừt Pharmacoìántí 2009; 48: 561-74.

2. Kakuda TN, et a i  Pharmacokỉnetỉcs and pharmacodynamics of che 
non-nudeoảde  reverse-transcrỉptase inhibitor etravirine in ưeatraent- 
experíenced HIV-1 -inỉecỉed patients. ơ b t Pharmacol Ther 2010; 88: 695- 
703.

Preparatíons
Proprietary Preparaiians (detaíls are given in Volume B)

Single-ingredient Preparatiom. Arg.: Intelence; AustraL: Inte- 
lence; Austria: Intelence; Belg.: Intelence; Braỉ.: Intelence; Canad.: Intelence; Chile: Intelence: Chirur. Intelence (lỉítSỀ); Cz.: Intelence; Dennt.: Intelence; Fr.: Intelence; Ger.: Imelence; Gr.: Intelence; Hung.: Intelence; Irl.: Intelence; Israel: Inte- 
lence: ItaL: Intelence; Neth.: Intelence; Non*>.: Intelence; NZ: 
Inielence; PoL: Intelence; Port: Intelence; Rus.: Intelence 
(Hhtcjichc); Spain: Intelence; Swed.: Intelence; Sưitỉ.: Inte- 
lence; Thaũ: Intelence; UK: Intelence; USA: Intelence.

F a m c i d o v i r  (BAN, USAN, riNNì

AV-42810; BRL-4281Ọ; Famciclovịrum; Famciklovir; Famsiklo-
v iiri; Fam sik lov ir; P a n c id o v ir; OaMUKKnoBMp.

2[2-(2-Aminọ-9H-purin-9-yl)ethyptrirnethylene diacetạte. .
C ,4H l9N 5 Ọ 4 = 3 2 1 3

> C Á S~  104227-87-4
ATC —  J05A809; S0ĨAD07..
ATC Vet r -  Q105AB09; QS01AD0/.
UNII —  QIC0ÍANI02.

Pharmacopoeias. In Chín, and us.
USP 36: (Pamcidovir). A white to pale yellovv solid. Freely 
soluble in methyl alcohol and in acetone; sparingly soluble 
in alcohol and in isopropyl alcohol. Store at a temperature of 
25 degrees, excursions permitted between 15 degrees and 
30 degrees.

Uses and Administration
Fam ddovir is a prodrug of the antivữal penddovứ  
(p. 1008.2). It is given orally in the treatment of herpes 
zoster (see VariceUa-zoster Iníections, p. 956.2) and genitai 
and mucocutaneous herpes-(see Herpes Simplex Iníections, 
p. 955.2).

For herpes zoster, íam ddovir is given In a dose of 
500 mg three times daily for 7 days; immunocompromised 
patients are given 500 mg three times daily for 10 days.

For herpes sim plex  infections, tam ddovir is given in a 
dose of 250 mg three tũnes daily for 5 days for Hrst episodes 
oí genital herpes; immunocompromised patients may be 
given 500 mg twice daily for 7 days. For acute treatm ent of 
recurrent episodes of genital herpes, 125 mg is given twice 
daily for 5 days (in the USA, the recommended dose is 1 g 
twice daily for 1 day and the BNF also gives this as an 
alternative regimen). Treatment should start in the 
.prodromal period as soon as the first signs or symptoms 
appear. Immunocompromised patients may be given 
500 mg twice daily for 7 days. For suppression of recurrent 
episodes of genital herpes, 250 mg is given twice daily; 
únmunocompromised patients may be given 500 mg twice 
daily. Such suppressive treatment is intemipted every 6 to 
12 months to observe possible changes in the natural history 
of the disease.

For acute treatment of recurrent mucocutaneous herpes 
in HTV-iníeaed patients, 500 mg Is given tvvice daily for 7 
days.

In the USA, íam ddovir may also be given orally íor the 
treatment of recurrent herpes labialis as a single 1.5 g dose, 
preíerably begun in the prodromal period.

Doses of íam ddovir should be reduced in patients vvith 
renal impairment (see below).

Reviews.
1. Perry CM, Wagstaff AJ. Pamdclovỉr a revievv of its pharmacologỉcal 

propertỉes and cherapeutỉc eỉCcacy in herpesvỉrus Inỉectíons. D rup  1995; 
50:396-415.

2. Faro s. A revỉew of íamciđovir in the management of genital herpes. 
ỉnỊéữ Dừ Obstet Gyneal 1998; 6: 38-43.

3. Vinh DC. Aỡkỉ FY. Pamciclovỉr íor the ỉreaunenc of recuưent genital 
herpes: a dinical and pharmacoỉogiGaỉ perspectỉve. Expert opiĩt 
Pharmacothcr 2006; 7: 2271-86.

4. Simpson D. Lyseng-VVillianuon KA. Famddovỉr. a revievv of Its use in 
herpes zoster and genital and orolabial heipes. Drugs 2006; 66: 2397- 
2416.

5. Chacko M. Weỉnberg JM. Famddovir íor cutaneous herpesvửus 
iníectỉons: an update and review of new single-day dosỉng indícatỉons. 
Cutừ 2007; 80: 77-81.

6. Aoki FY. The contỉnuing evoỉụtỉon of antíviraỉ therapy for recurrent 
genital heipes: 1 -day patienr-initia ted treannent with íamddoyir. Herpa 
2007; 14: 62-5.

7. Mubareka s. et aì. Famddơvir a íocus on efficacy and saỉety. Expert Opin 
Drug SứỊtry 2010; 9: 643-58.

Administraiion in renal impairment. Doses of íam ddovứ 
need to be reduced in patients with renal impairment. The 
foliowing oral doses based on creatinine dearance (CC) 
are recommended:
Im m u n o co m p e ten t pa tien ts:

Herpes ĩoster
• cc 40 to 59 mL/minute: 500 mg tvvice daily for 7 days
• cc 20 to 39 mL/minute: 500 mg once daily for 7 days
• cc < 20 mL/minute: 250 mg once daily for 7 days
• patients on haemodialysis: 250 mg is given immedi- 

ately after each dialysis run  during 7 dạys
Initial episode of genital herpes

■ • cc 20 to 39 mL/minute: 250 mg tvvice daily for 5 days
• cc < 20 mL/minute: 250 mg once daily for 5 days
• patients on haemodialysis: 250 mg is given immedi- 

ately after each dialysis run during 5 days
Acutt recurrent genital herpes, treatment
• cc ặ  20 mL/minute: 125 mg twice daily for 5 days
• cc < 20 mL/minute: 125 mg once daily for 5 days
• patients on haemodialysis: 125 mg is given immedi- 

ately aíter each dialysis run during 5 days
Recurrent genital herpes. suppression
• cc 20 to 39 mL/minute: 125 mg tvvice dally
• cc < 20 mL/minute: 125 mg once daily

■ • patients on haemodialysis: 125 mg is given immedi-
ately aíter each dialysis run 

For single-day dose regimens for recurrent genital herpes
• 40 to 59mL/minute: 500 mg every 12 hours for 1 day
• 20 to 39 mL/minute: 500 mg as a single dose
• < 20 mL/minute: 250 mg as a single dose
• patíents on haemodialysis: 250 mg is given immedi- 

ately aỉter the dialysis run
For single-dose treatment for recunent herpes labialis
• 40 to 59 mL/minute: 750 mg as a single dose
• 20 to 39 mL/minute: 500 mg as a single dose
• < 20 mL/minute: 250 mg as a single dose
• patients on haemodìalysíỉ: 250mg is given immedi- 

ately after the dialysis run
Im m unocom prom ised  patien ts:

Herpes ĩOSter
• as for im m unocom petent patients, above, but 

tteatm ent is given for 10 days
Aatíe recurrent genital or orofaciaI herpes, ừeatment
• cc 20 to 39 mL/minute: 500 mg once daily for 7 days
• cc <  20 mL/minute: 250 mg once daily for 7 days
• patients on haemodỉalysis: 250 mg is given immedi- 

ately alter each dialysis run  during 7 days
Recurrẽnt genital herpes, suppression
•  cc 20 to 39mL/minute: 5Ó0mg once daily
• cc < 20 mL/minute: 250 mg once daily

• patients on haemodialysis: 250 mg is given ỉmmeđi- 
ately aher each dìalysis run

Adverse Effeds and Precautìons
The most common adverse eíỉects of íam ddovứ are 
headache and nausea. Other adverse eSects rarely reported 
indude íaundice, vomiting, dizziness, rash, pruritus, 
urticaria, somnolence, conhision, thrombocytopenia, and 
halludnations. In addỉtion, abdominal pain and íever have 
been reported in immunocompromised patients given 
íamddovir. There have been case reports of serious skin 
reactìons such as erythema muỉtíỉorme, Stevens-Johnson 
Syndrome, and toxic epidermal necrolysis.

Dosage should be reduced in patients with renaỉ 
ũnpairment. Acute renal íailure has occurred in patíents 
with renal impairment taking inapprópriately high doses of 
famddovir.
Reíerences.

ỉ . Saỉtzman R. et ai. Saíety o i ỉamddovỉr ỉn patíents wỉth herpes Z0£ter and 
genicaỉ herpes. Antímicrob Agents ơumother 1994; 38: 2454-7.

Hypersensitivity. See Vasculitis, below. For conũicting 
Snđings regarding cross-sensitivity to íam ddovừ in 
patients hypenensltive to addovir, see p. 965.2.

p<xphyría: The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centte (NAPOS) and 
the Porphyria Centre Sweden, dassiSes íamddovir as 
probably not porphyrinogenic; it may be used as a drug of 
flrst choice and no precautìons are needed.1

1. The Drug Database íor Acute Porphyrỉa. Avaỉlable at: http://www. 
drugs-porphyria.org (accessed 22/09/11)

Pregnancy. For infotmation on the use of íam ddovir in 
pregnancy see under Precautions of Addovir, p. 965.3.

Vasculitis. Leucocytodastic (or hypersensitivity) vasculitls, 
a type o ĩ  cutaneous  small vessel vasculitis, occurred Ịn an 
elderly woman 3 days after starting íam ddovir 500 mg 
orally 3 times daily lon reatm en t o i shingles;1 symptoms 
improved after about 2 months with oral corticosteroid 
treatment. The report authors identìSed íàm ddovir as the 
most likèly cause, and based on a previous case report,2 
suggested that the risk of reaction may be dose dependent.

ỉ .  Te cc, et al. Patnddovừ-induced leukocytodastỉc vascuỉỉtis. A m  
Pharmacothtr 2008; 42: ỉ 32 3-6.

2. Alt 50 , et ai. Case reports: cutaneous smalỉ vessel vasculỉtis due to 
ỉam ddovỉr therapy. J  Drugs Dermatol 2005; 4 :486-9 .

Interactions
When given with íam ddovir, probenedd may reduce renal 
exơetion of the active metabollte penddovữ, leading to 
increased plasma concentrations. The converslon of 
íamddovir to penddovir is, in part, mediated by aldehyde 
oxidase, and sơong inhibitors of this enzyme (such as 
raloxiíene) may potentially reduce the íormation of 
penddovir.

Antiviral Action
As for Penddovir, p. 1008.3.

Pharmacolânetics
Famddovir is rapidly absorbed atter oral doses. Absorption 
is delayed but not reduced by food. Famddovir is rapidly 
converted to penddovir (see p. 1008.3) and peak plasma 
concentrations occur within about 1 hour of a dose; 
virtually no lamddovir is detectable in the plasma or urlne. 
Bioavailability of pcndđovir is reported to be 77%. 
Famddovir is mainly exaeted  in the urine (partly by renal 
tubular secretion) as penddovir and its 6-deoxy precursor; 
elimination is reduced in patients with renal impairment. 
Reíerences.

1. Pue MA, Benet LZ. Pharmacokinetics oí íamcidovir in man. Anùvirai 
Chem Chemother 1993; 4  (suppi 1): 47-55.

2. Boike sc. et aỉ. Pharmacokỉnetỉcs oỉ ỉamcidovir in subjects wlUi varyỉng 
degrees o ỉ renal impairmem. Clừt Pharmaai Ther 1994; 35: 418-26.

3. Boike sc. t í  al. Pharmacokinetỉcs of Xamddovừ in subjects with chronỉc 
hepatỉc dỉsease. J  ơ ìn  PharmacoL 1994; 34:1199-1207.

4. GUI KS, Wood MJ. The dinicaỉ pharm acolónetia oỉ íam ddovir. ơ ờ t 
Pharmaaokintí 1996; 3 1 :1 -8 .

5. Sáez*Lỉorens X  t í  ai. Pharmacokinetỉcs and saỉety ol íam ddovứ  in 
children with herpes simplex or variceỉla-zoster vírus Inỉection. 
Antimiavb Agents ơưmother 2009; 53: 1912-20.

6. Ogungbenro K. t í  at. Populatíon pharmacokỉnetỉcs and optỉmal design of 
paedỉaoỉc studỉes ỉor fam ddovừ. Br J  Qin Pharmacoi 2009; 68: 546-60.

7 . .  Bỉumer J, t í  aỉ. Singỉe-dose phaimacokỉnetỉcs o ỉ ỉam ddovtr ỉn inỉants 
and population pham iacokỉnedc anaỉysỉs ỉn inỉam s and chỉỉdren. 
Antùnicrob Agatís ơưmother 2010; 54: 2032-41.

Preparations
Proprietory Preparationỉ (detalls are given in Volume B) ■
Single-ingredient Preporations. Arg.: Pentavin Austral: Ezovir; 
Pamvin Favic; Austria: Famvir; Braz.: Famvin Faiidomax; Pen- 
vin CanacL: Famvin China: Fanle Lizhufeng
Ming u  Xin (BBẮLữì; Nuo Ke (*JS); Pban (&ữ); wàn Qi (7Ĩ 
tí(); Weike (^ J ĩ) ; Xian Lin Na ((É#âí); Cz.: FamviiỶ; Denm.:

The Symbol t  denotes a preparation no longer actlvely marketed
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Pamvir; Fìn.: Famvứ; Fr.: Oravir. Gtr.: Pamvir; Gr.: Famálet; 
Famvir: Hững Kong: Famvir; Hung.: Famvìn India: Pamirax; 
Pamttex; Micro vir; Indon.: Famvữ; IrL: Famlov; Famvir; 
Mydoveart; itáL: Pamvir; 2ravirt; Jpn: Pamvn; Neth.: Fam- 
vừ+ĩ NZ: Famvũ; PorL: Pamvirtí Zyvứf; Rui.: Famvir 
(OaMttip); S-A/ir.: Pamvir; spain: Andvint: Pamvũ; Swed.: 
Famvir; Switz.: Famvir; Thai: Famvir; Turk.: Famvin UK: 
Pamvir; Vkr.: Famvữ ((DauBKp); USA: Famvir.

Fomívirsen Sodium ỊBANM, USAN. riNNMI
Fomivirseeninaứlum; Pomivirsén sódico; Fomivirsền Sodi- 

■qiie; Fomìvfrsennatrium; Fomivirseno sódicó; Fomivirsenum 
■Natricum;: lsịs-2922; Naứii Fomivirsenum; Haĩpnií (Domm- 
Bupcen . ,

'^204^243^63 N ajũỌ )i4P 2oS 2 ir-712 2 0  '
CAS —  144245-52-3 (íổmivirsen); 160369-77-7 (ỉómivirsen 
sodìum).
ATC S01AD08. ' . -
ATC Vet —  OSOIADOB. '
UNII —  3Z6W3S36X5.

Uses and Administration
Fomivirsen is an antisense oligonudeoúde that has been 
used as the sodium salt ỉor the local ưeatment of CMV 
retinitis (p. 954.2) in patients vvỉth AIDS. For newly 
diagnosed disease, a dose of 165 micrograms has been gi ven 
by intravitreal injection into the ahected eye once each 
vveek for 3 vveeks, then on altemate vveeks thereaỉter. For 
previously treated disease, 330micrograms has been 
úỹected into the affected eye; this dose may be repeated 
once aíter 2 weeks and then once every 4 vveẽks thereafter. 
Revievvs.

1. Pen7  CM. Barman BaUour JA. Poraỉvirsen. Drugs 1999; 97: 375-80.
2. Geary R5, et ai. Pom ỉvỉnen; dỉoỉcaỉ phaimacoỉogy and potemíâ) dnig 

ỈĐ tenctíons. ơ ừ ĩ Pharmacokừteí 2002; 41: 255-60.

Adverse Effects and Precautíons
Adversẹ eííects aíter inưa-ocular injection of ỉomivừsen are 
conhned to the treated eye. They indude intra-ocular 
inĩlammation, ưansient increases in  intra-ocular pressure, 
retìnal detachment and oedema, and visual abnormalities. 
Other adverse effects assodated with the inơaviưea] 
in jection  p rocedure include vitreal haem orrhage, 
endophthaimitis, uveitis, and ca taraa lormation.

Patients should be monitored during treatment for 
changes in intra-ocular pressure and visual field and ỉor 
extra-ocular CMV disease or disease in the contraỉateral eye.

Porphyría. The Drug Database íor Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Poiphytia Centre Svveđen. dassiỄes íomivirsen as not 
porphyrinõgenic; it may be used as a drug of Brst choice 
and no precautions are needed.1

1. The Drug Databasc for Acute Porphyría. Avaiỉablc au http://w w w . 
drugs-porphyria. org (accessed 22/09/1 i)

Interactìons
In order to reduce the risk of inAamination, intra-ocular use 
of íomivirsen is not recommended HÒ thin 2 to 4 vveeks of 
ddoíovừ ơeatm ent.

AnHviral Action
Fomivirsen is an  antisense oligonudeotide that inhibitỉ 
hiiman CMV replicatìon. It is active against strains of CMV 
resistant to ganddovir, íoscamet, and ddoỉovữ. Resistance 
to íomivỉrsen has been induced in viưo, but cross-resistance 
to antivũals with other modes oỉ action is unlikely.

F o s a m p r e n q v i r  C a l c i u m  IU SA N . H N N M I

.■Calcỉi Posampĩẹhãvimm; Foiam prenavir cáicico; Fosampré- 
návỉr Caĩcique;GW d33908G; KanbMMki (DocaMnpeHaBnp. 

-í3SMéữahýdix>-3tíuiyl{(aS)-a-[0/?)-Ì-hydroxy-2-{N ,-isobutyl- 
,suìfanilam ido)ethyOphenethyỊ}carbam ate calcium  phós- 
p h á t e ^ - l l L ^ ! * * .  '  .
^ 3 ^ ^ 0 ^ 5 = 6 2 5 . 7

G4S — 226700-79-^ (tosamprenavir); 226700-81-8 (hsampre- 
nàvir caldum).- 
■ATC —  J05ẠE07. ‘
ATCVet— ,QJ05AEÒr'
UNII —  IDIGU2627N.

Uses and Admỉnistration
Fosamprenavữ is a prodrng of amprenavứ, vvhich is an HIV- 
protease inhibitor with antiviral activity against HTV. 
Posamprenavữ is used in the ưeatm ent of HTV inỉection and 
AIDS (p. 957.2). Viral reslstance emerges rapidly when

losamprenavir is used alone, and it is thereíore used with 
other antỉretrovirals.

Fosamprenavir may be given with or vvíthout íood. It is 
given orally as the caldum salt, bu t doses are expressed in 
terms of the base. Fosamprenavữ caldum 748 mg is 
equivalent to  about 700 mg of ỉosamprenavữ. Licenséd 
p rodua inỉormation States that this is equỉvalent to about 
600 mg of amprenavir.

In the UK, the recommended dose of ritonavir-boosted 
ỉosamprenavữ in both treatment-experienced and tteat- 
ment-naive adult patíents Is íosamprenavir 700 mg tvvice 
daiỉy plus ritonavir lOOmg twice daily.

In the USA, recommended doses in treatment-naive 
adult patìents are:
• íosamprenavir 1.4 g twice daily without Titonavir, or
• íosamprenavir 1.4 g once daily phts ritonavir 200 mg once 

daily, or
• íosamprena vir 1.4 g once daily pha ritonavir 100 mg once 

daily, or
• ỉosamprenavữ 700 mg twice daily plus ritonavir lOOmg 

tvvice daỉly
The recommended dose in treatment-experienced patients 
is losamprenavir 700 mg tvvice daily plus ritonavir lOOmg 
rwice daily.

For details of doses in children and adolescents, see 
belovv.

Doses should be reduced in patients with hepatic 
impairment (see below).
Revievvs.

1. cbapm an TM. tí al. Posam prenavir a revỉew of ỉu  use in the 
m anagem ent o í  am ireuoviral therapy-naive patìents w ith HIV 
ỉnĩectión. Drugs 2004: 64: 2101-24.

2. Hester EK, tì  al. Posamprenavỉn dnjg development ỉor adherence. Ann 
phữrmaaiíhtr 2006; 40: 1301-10.

3. Torcs h a . Arduino RC. Posamprenavir caldum  plus ritonavlr for HTV 
ỉnỉectỉon. Exptrt Rtv Antì Ịnfeứ Thtr 2007; 5: 349-63.

Adminisừdtion in children. For the treatment oỉ HIV 
iníectíon in  children and adolescents. íosamprenavir is 
given daily with other antirettovữal drugs. Doses are 
based on body-vveight and totals should not exceed the 
aduỉt dose (see Uses and Administration, above).

In the UK, the recommended dose of tosamprenavữ oral 
solution in children and adolescents vveighing 25 to 38 kg is 
18mg/kg twice daily phu ritonavừ oral soluúon 3mg/kg 
rvvice daily. children and adolescents vveighing at least 39 kg 
may be gỉven the adult losamprenavir tablet dose, see 
above. It is not licensed for use in children below 25 kg in 
vveight or 6 years of age.

In the USA, íosamprenavữ oral solutỉon is lỉcensed for 
use in iníants bom at 38-vveeks gestation or greater and who 
are at least 28 days old. For the treatment of protease 
inhibửoT-naivt iníants and children to m  4 vveeks of age and 
protease ữihibitOT-experiauxd inỉants and children to m  6 
months oỉ age the recommended doses are:
• those weighing less than 11 kg: ỉosamprenavứ 45 mg/kg 

twice daily plus ritonavứ 7 mg/kg twice daily
• those vveighing II to less than I5kg: íosamprenavir 

30mg/kg tvvỉce daily plus ritonavứ 3 mg/kg tviãce daily
• those vveighíng 15 to less than 20 kg: íosamprenavir 

23 mg/kg tvvice daily plus ritonavir 3 mg/kg twice daily
• those vveighing 20 kg or more: ỉosamprenavir 18mg/kg 

tvvice daily plus ritonavừ 3 mg/kg twice daily
Altematively, protcasc ỉnhibitor-naiví children to m  2 yeaxs 
of age may be given 30 mg/kg tvvice daily of íosamprenavữ 
vvithout ritonavir.

Ritonavir 100-mg capsules may be given to children and 
adolescents taking ỉosamprenavir oral suspension u they 
weigh at least 33 kg.

Administrtrtion in hepatic impairment. Fosamprenavữ 
shouỉd be used with caution in all patients with hepatic 
impaứmenL
UK licensed product inỉormation recommends:
• in patients with mild hepatic impairment (Child-Pugh 

score 5 to 6): ỉosamprenavir 700 mg tvvice daily phu 
ritonavứ lOOmg once daily

• in padents vvith moderate hepatic impairment (Child- 
Pugh score 7 to 9): íosamprenavữ 450 mg twice daily phu 
ritonavữ 100 mg once daily

• in patỉents w ith severe hepatic impairment (Child-Pugh 
score 10 to 15): íosamprenavứ 300 mg twice daily phu 
ritonavữ lOOmg once daily

u s  licensed product inỉormation recommends:
• in treatment-naive patientỉ w ith mild hepatic ũnpaừ- 

ment (Child-Pugh score 5 to 6): losamprenavử 700mg 
twice dally wừhout ritonavir, Oĩplus ritonavữ 100 mg once 
daily

• in HTV-protease inhibitor-experienced patients with mild 
hepatic im pairm ent (Child-Pugh score 5 to 6): 
ỉosamprenavir 700 mg twice dai]y phu ritonavir 100 mg 
once daily

• in ưeatment-naive patients w ith moderate hepadc 
impairment (Child-Pugh score 7 to 9); íosamprenavir 
700 mg twice daily without ritonavir, or íosamprenavỉr 
450 mg twice daily phu ritonavir lOOmg once daily

• in HlV-protease inhibitor-experienced patìents with 
moderate hepatìc im painnent (Child-Pugh score 7 to 9): 
íosamprenavir 450 mg tvvice daily phu ritonavữ IOOmg 
oncedaily

• in treatm ent-naive patíents vvith severe hepadc impair- 
m ent (Child-Pugh score 10 to 15): íosamprenavữ 350 mg 
twice daily u/ithout ritonavÌT, or íosamprenavir 300 mg 
tvvice đaily phu ritonavừ lOOmg once daily

• ta  protease-ínhlbitor experienced patìents with severe 
hepatìc im pairm ent (Child-Pugh score 10 to 15): 
íosamprenavir 300 mg rvvice daily plus ritonavir lOOmg 
once daily

AdverseEffect$
Adverse eữects assodated w ith antiretroviral regỉmens 
containing íosamprenavir or amprenavữ are mosdy mild to 
moderate” The inost common ãdverse effects are gastro- 
intestinal dỉsturbances such as diaưhoea, ũatulence, nausea 
and vomitìng. O ther commonly reported adverse eííects 
indude íatlgue, headache, oral paraesthesia, and taste 
disorders, vvhile the most hequently reported adverse eữects 
indude peripheral paraesthesias and mood disorders 
(induding depression). Mild to moderate rashes (usually 
erythematous or maculopapular and sometímes pruritic), 
generally occur during the second vveek oí treatm ent and 
resolve vvithin 2 vveeks. A possible assodation -vvith Stevens- 
Johnson synđrome has been reported.

For further iníormation on adveise ettects assoriated 
vvith HlV-protease inhibitors, see under Indinavir Sulỉate, 
p. 986.2

Precautìons
Amprenavir or íosamprenavữ should be used with cautíon 
(and liver enzyme values monitored), in parients with 
hepatìc im painnent. Patìeiits co-infected vvith chronic 
hepatìtís B or c  and ơeated vvith combínatíon antíreưovữal 
therapy are at incxeased risk for severe and potentìally fatal 
hepatìc adverse events. Cautíon is advised in ưeatìng 
patíents vvith haem ophilia A and B as reports of 
spontaneous bleeding have been assodated with the 11 se 
of HTV-protease inhibitors. Treatment with amprenavứ 
should be pennanendy stopped in patients who develop a 
severe or Uíe-threatening rash or a rash vvith assodated 
systemic or allergic symptoms or mucosal involvement.

Amprenavór is a suUonamide and the drugs should be 
used with cautìon in  patìents knovvn to be allergic to 
sulíonamides. For íurther iníormatíon on cross-reactìvity 
bervveen suUonamide drugs see Hypersensitìvity, under 
SuUamethoxazoIe, p. 365.3"

Interactions
Drugs interactíng with amprena vir might reasonably also be 
expeaed to interact with íosamprenavir. Amprenavừ is 
reported to be metabolised by the cytochrome P450 
isoenzyme CYP3A4. It is also a modest inhibitor of the 
cytochrome P450 isoenzymes CYP3A4 and CYP2C19. Drugs 
that aHect these isoenzymes may modify amprenavir 
plasma concentratìons and amprenavữ may aher the 
pharmacokinetícs of other drugs that are metabolized by 
this enzyme System.

Amprenavữ is contra-indicated with drugs that are 
highly dependent on CYP3A4 for dearance and for which 
elevated plasma concenưations are assodated with serious 
or lile-threatening events. These dxugs indude antìar- 
rhythmics (amiodarone, bepridil, and quinidine), antíhist- 
amines (astemizole and teríenadine), ergot derivatìves 
(dihydroergotamine, ergometxine, ergotamine, methyler- 
gotamine). gasữointestìnal prokinetícs (dsapride), antìpsy- 
chotìcs (pimozide), sedatíves and hypnotics (midazolam and 
triazoỉam) and statíns (simvastatin and Iovastatin) 
Similarly, ritonavữ-boosted amprenavữ should not be 
used with drugs having narrovv therapeutíc windows thai 
are highly dependent on CYP2D6 for dearance, such as the 
antíãirhytbmics ũecaúũde and propatenone. Riỉampidn 
and St Jo h n 's  w ort decrease the concentratíon o: 
amprenavữ; use w ith the antiretrovữal is not recommended 
due to possible loss of its actìvity and development 01 
resistance.

For íurther iníormatíon on drug interactions of HIV- 
protease inhỉbitors see under Indìnavir SuUate, p. 987.2.

Antiviral Action
Fosamprenavữ is a prodrug that is rapidly hydrolysed tc 
amprenavữ by cellular phosphatases in the gut epitheliun 
as it is absorbed; it has litde or no antìvứal actívity of its owr 
in vitro Amprenavir is a selective, competìtìve, reverâble 
inhibitor of HTV-1 and HTV-2 protease. It interíeres w ith thí 
íonnation of essential viral proteins making them  incapable 
of iníecting other cells. Vữal resistance develops rapidỉy 
w hen HTV-proteasc inhibitors are glven alone and therefon 
they are used with other antìretrovirals. Cross-resistance 
betvveen HlV-protease inhibiton may occur, but cross

All cross-references reíer to entries in Volume A
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resistance benveen HTV-protease inhibitors and reverse 
transcriptase inhibitors is considered unlikely. Mechanisms 
of resistance to amprcnavữ may differ bom those of other 
HTV-protease inbibitors.

Phanvacokinetics
Ahei oral doses, íosamprenavứ is rapidly hydrolysed to 
amprenavứ in  the gastrointestinai epithelium as it is 
absorbed. Peak plasma concentrations of amprenavir occur 
after 1.5 to 4 hours. Fosamprenavữ may be given with or 
tvithout food. For details oí the pharmacokinetics oi 
amprenavir, see p. 968.1.
Reíerences.

!. VVire MB, t í  al. Fosamprcnavin dỉnỉcal phamucolrinetics and drug 
ínieractions o í the am prenavừ prodrug. dùi Pharmacoìántí 2006; 45: 
137-68.

2. Pérez-E!ías M ỉ, t í  al. Phannacokỉnetỉa  of ỉosamprenavừ plus ritonavir 
ỉn h um an  im m unodeSdcncy virus type 1-iníected adult subjects wỉứi 
bepatíc im painnenL Antimicrob Agents ơumother 2009; 53: 5185-96.

Preparations
Proprietary Preparations (details are given in Volume B)
Single-ingredient Preparctions. Arg.: Telán AustraL: Tetír; Aus- tria: Tetór; Betg.: Telzữ; Braz.: Telzir; Canad.: TelzÚ7 Ottle. Tel- 
xir. Cz.: Tebir; DenmTelán pin.: Telrir; Fr.: Telĩii; Ger.: Tel- 
ZÚ7 Gr.: Telzir; Hung.: Telziir-Iri: Telàr; Israel: Lexiva; ItaL: 
Telãr; Mex.: Teher; Neth.: Telãr; Norw.: Tehir PoL: Tebán Port: Tebán Rus.: Telzữ (TeiDHp); Spain: Telzin Swed.: Telzin Switz.: Telâr; Turk.: Telzir; UK: Telár; USA: Lexiva.

Foscarnet Sodium /BAN, USAN, rtNNi

A-29622; EHB-776 (anhỵdrous and hexahydrate); Foscarnet 
sódico; poscamet Sodique; Poscamet sodique hẽxahydraté; 
Foscarnetum Natricum; Poscarnetum Natricurn Hexãhỳdri- 
cum; Foskamèettinatriumheksahydraatti; Foskarnet sodná 
sủl hexahydrát; Foskamet Sòdỳum; Foskarnetnatriumhex- 
ahydrat; FÓskarneto'natriò dniska heksahidratas; Foszkarnét- 
nátrium; Phosphonatoíormate Trisodium; Phosphonoíor- 
mate Trisodium; OocKapHeT HaTpnỂí.
Trisodiunn phosphonatoíorrrĩate hểxạhydrate. ■
CNa3OsP,6H20=300.0 •• •
CAS — 6358509-1 (ĩoscamet sodium); 34156-56-4 (foscamet 
sodium hexahydrate).
ATC — J05AD01.
ATC Vet —  QJ05AD01.
UNII —  964ỸSQOOG1.

PfiarmacopoeÌas. In Eur. (see p. vii) and u s .

Ph. Eui. 8: (Poscamet Sodium Hexahydrate; Foscamet 
Sodium BP 2014). A vvhite or almost white crystalline 
powder. Soluble in waten practically insoluble in alcohol. A 
2% solution in water has a pH of 9.0 to 11.0. Protect from 
light
USP 36: (Foscamet Sodium). A white to almost white, 
crystalline powder: Soluble in waten practically insoluble in 
alcohol. A 2% solution in vvater has a pH of 9.0 to li .o . 
Store in aírtight containers. Protect from Iight.

Incompatibility. Poscamet sodium has been found to be 
visualiy incompatible with some commonly used inject- 
able drugs induding am photeridn B, addovir sodium, co- 
trimoxazole, ganddovir, and pentamidine isetionate;1-2 
licensed product infonnation also lists incompatibilities 
with vancomydn, glucose 30% solution, and Solutions 
containing caldum. It is thereíore recommended that Ịos- 
camet should not be inhised Via an intravenous line with 
any other drug.

1. Lor E. Takagi J. Vísual compatibỉỉỉty of íoscamet vvỉth ocher injecĩable 
drugs. Ám J Hosp Pharm 1990; 47: 157-9.

2. Baliz JK. tí  aỉ. Visual compatibiỉicy oí íoscamet vviih o ther injectabie 
drugs during simulated Y-site admỉnỉstratỉon. Am J Hosp Pharm 1990; 47: 
2075-7.

Uses and Admỉnistration
Poscamet is a non-nuđeoside pyrophosphate analogue 
active against herpesvữuses. It is used as the trisodium salt 
mainly for the treatm ent of CMV retinitis in AIDS patients 
(see belovv) and for ãddovứ-resistant mucocutaneous 
herpes simplex virus iníections In immunocompromised 
patients (see belovv).

Foscamet is given by imravenous inỉusion. A solution 
containing ỉoscamet sodium 24mg/mL may be given vỉa a 
Central vein o r diluted with glucose 5% or sodium chỉoride 
0.9% to a concenơatíon of 12mg/mL and given Via a 
peripheral vein. Hydration with 0.5 to 1 litre of sodium 
chloride 0.9% is recommended with each inỉusion to reduce 
renal toxídty.

For the  aeatm ent of CMV re tin ltis  in patients with 
normal renal function, the usual dose is 60mg/kg inỉused 
over at least 1 hour every 8 hours, or 90 mg/kg inỉused over 
116 to 2 hours every 12 hours, for 2 to 3 vveeks; this should 
then be íollovved by maintenance therapy vvith 60 mg/kg

daily, increasing to 90 to 120mg/kg daily iníused over 2 
hours if tolerated.

For the treatment of addovir-resistant mucocutaneous 
herpes sim plex virus iníections in patients with noimal 
renal íunction, a dose of 40mg/kg, iníused over at least 1 
hour every 8 or 12 houis is given for 2 to 3 weeks or until 
lesions have healed.

Doses of ỉoscam et should be ređuced in patients with 
renal impairment (see below).
Revlevvs.

1. Chrisp p. CUssoỉd SP. Foscamet: a review o( its antíviral actívity, 
pharmacokỉneức propertỉes and therapeudc use ỉn ímmunocompro- 
mised patỉents with cytomegaỉovỉnis retìnitã. Druýs 1991; 41:104-29.

2. VVagstaữ AJ, Bryson HM. Poscamet: a reappraỉsal oỉ its antivỉral aaỉvity, 
phaimacokỉnetỉc propertíes and thcrapeutỉc use in iinraunocompro- 
mỉseđ patícnts wỉth viral ỉníectỉons. Druýs 1994; 48: 199-226.

Admìnistration in children. Foscamet is not licensed ỉor 
use in children in the UK. Hovvever, the BNPC considers 
that it may be used lí  necessary to r  CMV dỉsease or muco- 
cutaneous herpes simplex intectỉon in children bom 1 
month of age. For CMV iníection, íoscamet may be given 
in an induction dose of 60 mg/kg by intravenous iníusion 
every 8 hours for 2 to 3 weeks, followed by maintenance 
in similar doses to those recommended for adults with 
CMV retihitis (see Uses and Administration, above). For 
mucocutaneous hetpes simplex it recommends 40 mg/kg 
given every 8 hours for 2 to 3 vveeks, or until lesions heal.

Administration in renal impairment. Doses oí intravenous 
íoscamet sodium may need to be reduced in patients with 
renal impalrment.
Treatment oỊ CMV rtíũtitis

The íollovving doses, given every 8 hours for treatment 
and once daily for maintenance, are suggested by the UK 
licensed produa Iníormatìon according .to creatinine 
dearance (CC):
• c c  more than 1.6mL/kg per minute: 60mg/kg
• c c  1.6 to 1.4mL/kg per minute: 55 mg/kg
• c c  1.4 to 1.2 mL/kg per minute: 49 mg/kg
• c c  1.2 to l.OmL/kg per minute: 42mg/kg
• c c  1.0 to 0.8 mL/kg per minute: 35 mg/kg
• c c  0.8 to 0.6 mL/kg per minute: 28 mg/kg
• c c  0.6 to 0.4 mL/kg per minute: 21 mg/kg
• c c  less than 0.4mL/kg per minute: use not recom- 

mended
Treatment o f ađclơvir-rcsừtant mucocutaneouỉ herpes simplex 
infectíons:

The íollovving doses, given every 8 hours, are suggested 
by the UK licensed produa iníormatíon according to CC:
• c c  more than 1.6 mL/kg per minute: 40 mg/kg
• c c  1.6 to 1.4mL/kg per minute: 37mg/kg
• c c  1.4 to 1.2mL/kgpermlnute: 33mg/kg
• c c  1.2 to 1.0 mL/kg per minute: 28 mg/kg
• c c  1.0 to 0.8 mL/kg per minute: 24mg/kg
• c c  0.8 to 0.6mL/kg per minute: 19mg/kg
• c c  0.6 to 0.4mL/kg per minute: 14mg/kg
• c c  less than 0.4mL/kg per minute: use not recom- 
■ mended

In the USA modihcation. of doses by extending the dose 
interval has been recommended, resulting in proportional 
reductions in daiỉy dose similar to those in the UK.

Cytomegabvirus inỉedions. Foscamet is used in the treat- 
ment of severe CMV infections (p. 954.2) in immunocom- 
promised patients and appears to possess similar eííicacy to 
ganddovir1 (see also under Ganddovữ, p. 983.1). It has 
been particularly useíul in patients who require antiretro- 
vứal therapy for AIDS and are unable to tolerate gand- 
clovir (because oỉ haematological toxidty). For patients 
unable to tolerate systemic therapy loscamet has been 
tried as an intravitreal ínjection.2'4 Benefidal responses 
have been reported vvith various regimens induding intra- 
vitreal injections of loscamet 1.2 mg every 48 hours for 4 
doses2 or induction with 2.4 mg twice weekly* or every 72 
hours for 6 doses,5 then once vveekly maintenance there- 
aiter.’-4 Combined ưeatment with ỉoscamet and ganđ- 
dovữ each given intraviưeally has also been reported to 
be eHective;5 however, although combination systemic 
therapy has been vvidely used where resistance to gand- 
dovir is suspeaed, the evidence for a synergistic eííect 
against CMV is not very sưong.6

Foscamet has also been investigated for primary 
prophylaxis of CMV inỉection in bone marrovv transplant 
redpients at high risk of iníection.7-*

1. Reusser p, tí at. Inỉecdous Dỉ$eases Workỉng Party of the Europeao 
Group for Bỉood and Mairow Transpỉantatíon. Ranđomỉzed Riuỉtỉcenter 
trỉaỉ of ỉoscamet versus ganddovir íor preemptíve therapy oỉ 
cytomegalovirus ỉnỉectỉoa aíter alỉogeneỉc stem ceQ transplantatỉon. 
Blood 2002; 99: 1159-64

2. ỉieberman RM. tí al. Eâicacy oỉ ỉntravỉtreaỉ ỉoscaraet in a patíent wíth 
AIDS. N Eryl J Med 1994; 330:868-9.

3. Diaz-Llopis M, tí ai. Hỉgh dose Intravitreal ỉoscamet ỉn the treatment of 
cytomegalovừus retỉnỉtỉs in AXDS. Br J Ophthalmol 1994; 78:120-4.

4. Ausayakhun S . t ía L  Intravỉtreal loscamet ỉor cytomegaỉovlrus retinitis 
In patíentỉ with AIDS. J  Med AsxocThai 2005; s i  ì  03-7.

5. Veỉez Q, tí aL Hỉgh-dose ĩntravỉtreal ganddovỉr and íoscamet íor 
cytomegalovirus retínỉtỉs. Am J  Ophthalmol 2001; 131: 396-7.

6. Drew WL ỉs combinaúon antivtrai therapy for CMV superior to 
monotherapy? J  Cỉin Vừoỉ 2006; 35: 485-8.

7. ỉppolitỉ c tí aỉ. Poscamet for preventỉon oí cytomegaỉovừus inĩectỉon in 
aỉỉogeneỉc marrovv transplant redpỉents unable to receỉve ganddovỉr. 
Bone Moĩtơw Transplant 1997; 20: 491-5.

8. Bregante s. tí aỉ. Foscamet prophylaxỉs oỉ cytomegaỉovirus ỉnỉectỉons in 
patíents undergoing allogeneỉc bone marrovv transplantatỉon (BMT): a 
dose-Rnding stuđy. Bone Marrow Transpỉant 2000; 24: 23-9.

Herpes símplex infedỉoro. Although íoscamet is eỉỉectíve 
in the treatment oỉ hetpes simplex inỉections it is usualỉy 
reserved for severe or dissemỉnated heipes simplex inỉec- 
tions, particularly in  immunocompromised patíents vvho 
have inlections resistant to addovir (see p. 955.2). A 2% 
cream applied topically ú  eỉỉectivẹ in the treatm ent of 
reừaaory herpes simplex iniections of the skin,1 and is 
licensed íor such use in some countries. Topical use oỉ a 
1% íoscamet cream has also be en investigated.2 For men- 
tion oỉ inữaviưeal íoscamet in the management oỉ 
herpes-simplex-induced acute retinal necrosis see under 
VariceIIa-zoster Iníections, belovv.

1. Gross G, Braun D. W itksamkdt. und VertrẵgUchkeỉt vòn topisch 
appliziertem Foscamet>Natrium beỉ der Behandỉung von Herpes labìalỉs. 
Ergebnisse eỉner Anwendungsbeobađming. Hứutarứ 2006; 5 7 : 40-6.

2. iavaỉy K. t í  al. Treatment of mucocutaneous berpes ỉỉm piex vữns 
inỉectỉons. unresponsive to acydovỉr wỉth topicaỉ íoscamet cream in 
AIDS patỉents: a phase I/n  study. /  Acquir ỉmmum Dẹfic Syndr 1999; 21: 
301-6.

HIV iníecỉion. Foscamet has some activlty against HTV 
reverse ttanscriptase and in patients vvith HIV iníection 
(p. 957.2) ứiat has bccome resistant to multìple antireưo- 
vừals, it has been invcstigated1*1 in salvage regimens; 
there is sorae evidcnce that responsc dcpends on the num- 
ber and nature oỉ any thymidine-assodated mutations 
present in the virus.

1. Canestrí A. t í  a(. F0scamet saỉvage therapy íòr patíents wỉth ỉate-stage 
HIV dỉsease and multỉpỉe diug reststance. i4ndvtr.77Kr 2006; 11: 561-6.

2. Mathỉesen s, tí al. Long-term ỉoscamet therapy remodeỉs thymidine 
anaỉogue m utations and alters resỉstance to ridovudỉne and lamivudỉne 
in HIV-1. Antivir Ther 2007; 12: 335-43.

3. Charpender c, tí ai. Foscamet salvage therapy eíBcacy ỉs assodated with 
the presence of thymỉdỉne-assodated mutations (TAMs) in HIV-infected 
patỉẹnu. /  ơ in  vtroỉ 2008; 43: 212-5.

Varicella-zoster infedions. Intravenous ỉoscamet is the 
recommended treatment for addovir-resistant varicella- 
zoster iníections (p. 956.2). In a study1 of 5 patients with 
AIDS and addovữ-resistant zoster iníectíon complete 
healing was reported fòr 3 paticnts aíter treatm ent with 
íoscamet 120 mg/kg daily for 14 to 26 days. Two patients 
relapsed 7 and 14 days respectively after stoppĩng treat- 
ment. In another study2 10 oi 13 HIV-infected patients 
with addovir-resistant zoster inỉectìon had complete heal- 
ing after treatment with lOOmg/kg twice daily of íoscamet 
íor 12 to 30 days. Five of the patients relapsed after stop- 
ping treatment vvith the median tìme to relapse being 110 
days. Intravitteal íoscamet has been suggẹsted as a useful 
adjunct in preventing retinal detachment in patíents with 
variceUa-zoster-induced acute retinal necrosis; it was 
undear if it was of sũnỉlar value in those with hetpes-sim- 
plex-induced disease.3

1. Salrỉn s, t í  a i  Foscarnet therapy in 8ve patìents w ith AỈDS and 
acydovỉr-resistant varicefla-zoster virus iníectỉon. Arm ỉntem Med 1991; 
115:19-21.

2. Breton G. t í  ai, Acydovừ-resistant herpes zoster in hum an ỉmmuno- 
deSdency vừus-ỉníected patients: results oỉ íoscaraet therapy. ơ ìn  ừỉfeơ 
Dis 1998; 27: 1525-7

3. Wong R. t í  ai. Acute retỉnaỉ necrosỉs; the cữects o f intraviĩreal íoscamet 
and vỉnis type on outcome. Ophthalmoỉogy 2010; 117: 556-60.

Adverse Effeds and Treaừnent
The most serious common adverse effed of ioscamet 
sodium is renal impairment, vvhich may be severe. Anaemia 
may be common and granulocytopenia and thrombocyto- 
penia have been reported. Foscamet can cheiate bivalent 
metal ions, and may be assoôated vvith an acute deaease in 
ionised calcium in the plasma that iỉ not necessarily 
reílected by measurements of total caldum; the decrease is 
proportional to the ra te of iníusion. Other electrolyte 
disturbances may occur (see p. 982.1). Some patients may 
have convulsions. Exaetìon of high concentradons in the 
uríne can cause local irritatíon and genital ulceration. Other 
advene eííects reported indude nausea, vomiting, diarr- 
hoea, malaise, ỉatigue, íever, headache, dizziness, paraes- 
thesia, tremor, mood disturbances, rash, abnormal liver 
hmction tests, blood pressure and ECG changes, and 
isolated reports of pancreatitis. Intravenous injection may 
cause phlebitis at the site of injection.

In cases of overdosage it ts impórtant to maintain 
hydrãtìon. Poscainet elimination may bé increased by 
haemodialysis.

Eííects on theCN S. Convulsions may occur in up to 10% 
of AIDS patìents receivữig íoscamet and h av e ’ been 
reported alter overdoses. Contributing ỉactors include 
underlying CNS pathology (HlV-related encephalopathy 
or other inỉections) and íoscamet-related electrolyte dis- 
turbances. Hovvever, seizures have occurred in patients 
vvithout apparent risk íactors.1

The Symbol t  denotes a preparation no Ionger actively marketed
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An acute dystonic reaction has also been reported2 in a 
patient treatcd with íoscamet.

1. Lor E, Lỉu YQ. Neurologỉc scqueỉae associated with ỉoscam et therapy. 
A m  Pharmacoíher 1994; 28: 1035-7.

2. Dubovr JS, t t  ai. Acute dystonic reactioa assoriated vviih íoscarnet 
ađnùnỉstratíon. Am J  Ther 2008; 15:184-6.

Effects on electrolyte bakmce. Acute hypocalcaenũa has 
been reported to occur in  about 30% of AIDS patients 
receiving íoscamet. Other electrolyte đisturbances incluđe 
hypokalaemia and hypomagnesaemia (each in about 
15%), hypophosphataemia (8%), and hyperphospha- 
taemia (6%). Hypocalcaemia may cause paraesthesias and, 
together w ith hypomagnesaemia and hypokalaemia, may 
predispose to seizures and cardiovascular đisturbances.

Electrolyte abnormalities (increased calcium, magnes- 
ium , phosphate, and potassium requirements, and a 
reduction in the need íor sodium) have been reported to 
be dramatically accelerated by íoscamet in a patient being 
given total parenterai nutrition.'

1. M atarese LE. tí aĩ. Poscamet-induced electrolyte abnormaĩlties in a bone 
marrow transplant patient recciving parenreral nuĩrítỉon. J Parenter 
Enỉeral Nutr 2000: 24: 170-3.

Etìeds on the kidneys. The most serious common adverse 
effect of loscamet sodium is nephroioxicity. Clinically sig- 
niíicant increases in serum-CTeatinine concentrations 
occur in about 30% of patients, and the incidence of 
nephrotoxirity tends to increase vvith increasing dose1 and 
vvith duration of therapy.2 Foscamet sodium is excreted 
unchanged in the urine and tubulo-interstitial lesions and 
-deposition of crystals in the glomerular capillary lumen 
have been implicated.5 Acute renal íailure has occurred 
and haemodialysis has been reported to have reduced 
plasma-íoscamet concentrations.4 The risk of nephrotoxi- 
d ty  can be minimised by ensuring adequate hydration, 
the use of intermittent dosing schedules,5 and by adjusting 
the dose according to serum-creatinine concenơations. 
Nephrogenic diabetes insỉpidus and renal tubular addosis 
assodated vvith íoscamet have been reported.6'*

1. Jacobson MA, tí  ai. A dose-ranging study of daiiy m aintenance 
incravenous íoscamet therapy for cytomegalovirus reiiniiỉs in AIDS. J 
Infect Dừ 1993; 168: 444-8.

2. Caub J, tí  ai. The eỉĩect of ỉoscamet (phosphonoíormaie) on human 
ỉm raunodebdency vỉrus isolation, T-cell subsets and lymphocyte 
íunctìon in AỈDS patỉenu. A1DS 1987; 1: 27-33.

3. Beauỉiỉs H. tí  ai. Foscamet and crystals in gỉomerular capiliary lumerư. 
Lanaf 1990: 336: 755.

4. Deray G, t í  a i  Foscamet-induced acure renai íailure and eíĩectiveness of 
haemođỉalysU. Lanttí 1987: U: 216.

5. Deray G, tí  ai. Preverưion oi íoscamei nephrotoxirity. Anrt Intem Med 
1990: 113: 332.

6. Farese RV, t í  ai. Nephrogenic dỉabeies insipidus assodated wfĩh íoscamet 
treatm ent of cytomegalovims retínitis. Ann IntemMed 1990:112:955-6.

7. Conn J, t í  aỉ. Nephrogenic diabetes insípidus assođated vvith ỉoscamet— 
a case rcport, J Anỉimiavb ơưm othtr  ỉ 996; 37: ỉ 180-1.

8. Navarro JF. tí  a i  Nephrogenic diabetes ínsipidus and renal tubular 
adđosỉs secondary to ĩoscamet therapy. Am J  Kidney Dù ì 996; 27:43 ỉ -4 .

Effects on the skin and mucous membranes. A general- 
ised pruritic macular rash was reported in a patient given 
íoscamet, which subsided after the drug was vvithdravvn.1

There have been several reports of genital ulceration,2'* 
possibly related to local toxicity arising from high 
concentrations of ỉoscamet in the urine. Oral ulceration, 
usually w ith genital ulceration, has occurred during 
ỉoscamet treatm ent.5-5 Uvular and oesophageal ulcerations 
have also been reported.4-’

1. Green ST. t í  aỉ. Generaỉised cutaneous rasK associaied w ith (oscamei 
usage in  AIDS. J  lnfea 1990; 21: 227-8.

2. Van Der Pijl JW, t í  at. Foscsm et and penile ulceration. Lanetí 1990; 335: 
286.

3. Gilquỉn J. t í  ai. Genital and oral erosions ỉnduced by íoscamet. Larưxt 
1990; 333: 287.

4. Fégueux s, tí a i  Penile ulcerations w ith íoscameL Lanctí 1990; 335:547.
5. Moyỉe G. tí  ai. Penỉỉe uỉcerations wiih ỉoscarneL Lanctí 1990; 335: 547-

8.
6. Lacey HB. t í  ai. Vulval ulceration assotíated with foscamet- ờenừourm 

Mtd 1992; 68: 182.
7. Cauxnes E, t í  ai. PoscameM nduced vuỉvar erosion. J Am Acad Dermatoi 

1993; 28: 799.
8. Hlck RW, Prose N. Peoỉle erosions assodated vviih íoscamet therapy in a 

child. Pediatr Dtrmatoỉ 2010; 27: 302-3.
9. Saỉnt-Marc T, tí aì. XJvula and  oesophageal uỉceratỉons w ỉth íoscamet. 

Lanctí 1992; 340: 970-1.

Precautìons ■
■Foscamet sodium should be used with caution in renal 
impairment and doses should be reduced iỉ serum creatinine 
is raised. Serum-creatinine concentrations should be 
m easured on altem ate days throughout induction 
ưeatm ent; monitoring may be vveekly duríng maintenance 
therapy. An adequate State of hydraúon must be maintained 
during therapy to prevent renal toxidty. Electrolytes, 
espedally caldum  and magnesium, should also be 
monitored and defidendes corrected beíore and during 
íoscamet therapy.

Electrolyte content. Each g of toscamet sodium (hexahy- 
drate) contains about lOmmol of sodìum and about 
3.3mmoI of phosphate.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Porphyriạ Cenơe Sweden, dassiCes íoscamet as prob- 
ably not porphyrínogenic; it may be used as a drug of first 
choice and no precautions are needed.1

1. The Drug Database ior Acute Porphyria. ÀvaUable at* h ttp ://w w w . 
drugs-pon>hyrỉa.org (accessed 22/09/11)

Interađions
Foscamet should not be given with other nephrotoxic drugs 
such as aminoglycosides, am photeridn B, and ddosporin, 
or vvith other drugs that can aỉtect serum-caldum 
concenưatíons. Intravenous pentamidine can produce 
both of these eHects and severe additive toxidty may result 
from its use vvith íoscarnet; tatalities have occurred.

Gprofloxocin. Tonic-donic seizures assodated vvith ỉos- 
camet use in 2 patients receiving multiple antimicrobial 
drugs were thought to have be’en exacerbated by the con- 
current use of dproũoxadn.1

1. Fan-Havard p, t í  ai. Concurrent use of íoscamet and dproAoxacin may 
increase the proj)ensỉty for seizures. Ann Pharmacoihcr 1994; 28:869-72.

Parenteral nutrition. For mention that íoscarnet may 
exacerbate the need for electrolyte replacement in patients 
receiving total parenteral nutridon see Effects on Electro- 
lyte Balance, above.

Antiviral Action
Foscamet inhibits replication of human herpesviruses 
induding CMV, herpes simplex virus types 1 and 2, 
herpesviruses 6 and 8, Epstein-Barr virus, and varicella- 
zoster virus. Activity is also reported against hepatids B virus 
and HTV. Foscamet acts by inhibition of virus-spedíic DNA 
polymerases and reverse transcriptases: unlike the nudeo- 
side reverse ưanscriptase inhibitors and ganddovir, 
íoscamet does not require inưacellular conversion to an 
active tĩiphosphate.
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Pharmacokinetics
The pharmacokinetics of toscamet are complicated by the 
high inddence of renal impainnent induced during therapy 
and by the deposition and subsequent gradual release of 
íoscamet from bone. Thus the estữnation of half-life 
depends upon the duratíon of íoscamet therapy and the 
duratìon of the observation period. The plasma half-life in 
patients with normal renal íunction is about 2 to 4 hours, 
but terminal half-lives up to about 8 days have been 
reported when accumulatìon in bone has taken place. 
Plasma protein binding is about 14 to 17%. Foscamet 
crosses the blood-brain barrier in varìable amounts; CSF 
concentrations ranging ừom zero to more than 3 times the 
plasma concentratíon have been reported. Foscamet is 
mosdy excreted unchanged in the urine mainly through 
glomerular hlữation.

In 13 HTV-infeaed male padents with lymphadenopathy 
orAIDS-related complex1 íoscamet [sodium] by Continuous 
inttavenous inĩusion (140 to 190micrograms/kg per 
minute) produced plasma-íoscamet concentratìons of 
about 100 to 500nanomol/mL. There appeared to be a 
link between the degrẹe of adverse eííects and plasma- 
foscamet concenttatíons above 350nanomol/mL. Foscamet 
was excreted mainly Via the kádneys. It was thought that up 
to 20% of the cumulatìve inưavenous dose may have been 
deposited in bone 7 days after the end of iníusion. ■

Penetratíon of foscamet into the CSF is vety variable and 
in 5 patients1 CSF concentratìons of ỉoscamet were íound to 
be 13 to 68% of those in the plasma. Subsequent studies 
shovved that CSF concentrations of íoscarnet vvould be 
virostatic in most patíents,2 attaining a mean concenttatíon 
oỉ about 25% of plasma concentration after a single 
infusion13 and 66% under steady State conditions.5 CSF 
concentrations ranged bom 0 to 340%2 and 5 to 72 %’ of 
those in plasma. There was a correlatíon betvveen the 
amount of foscamet in the CSF and inũammatíon of the 
meninges in one study,2 and vvith the HTV iníection stage in 
another,3 but neither reported a coưelatìon with plasma 
concentraúon.

1. Sjồvall J, tí  al. Pharnucokm eúcs o{ ío sa rn e t and disưibutìon 10 
ccrcbrospiiul Ould aíier Ỉnoavesouỉ ỉnhisioa in patíents w ith hum an 
im m unodeỉỉtíency virus ỉníectíon. Antừniơob AỹtnB Chemothcr 1989; 33: 
1023-31.

2. Raffi F, tí  a i  Penetraúon o( ỉoscamet ỉnto cerebrospmal Quỉd oỉ AỈDS 
patíents. Antimicrob AgenU Chemoíher 1993; 37: 1777-80.

3. Hengge UR. tí  aỉ. Poscaraet pcneưate$ the blood-braỉn banten  ratỉonale 
ỉor therapy of cyromegaỉovirus encephalids. Antimierob Agents Chemother 
1993; 37: 1010-14.

P r e p a r a t i o n s

Propriotary Preparatioos (detalls are given in Volume B)

Sngle-ingredient Preparations. AusiraL: Foscavir; Bẹlg.: Fosca- 
vir; Braz.\ Poscavlr; chùur. Anji (!£&); Camet (ÕJSÍ); Fu shi 
Ling (^ÌSM ); Ka Nai Xin yVke Ya {* ỌĨ3E); Fr.: Fos-
cavỊr; Ger.: Poscavirt; Triapten; Gr.: Foscavin Hung.: Foscavin Israel: Foscavir; ỉtáL: Foscavìn Jprr. Poscavin Neth.: Poscavin Norw.: Fòscavirf; NZ: Foscavũ; PorL: Foscavir; singapore. Fos- 
cavin Spain: Poscavii; SwetL: Poscavin Swití: Foscavứ; UK: 
Foscavin USA: Poscavữ.

Pharmacopoeỉal Preparoiions
BP 2014: Foscamet Inỉusion.

G a n c ic lo v ỉr  IBAN, USAN, rlNNỊ
BIOLF-62; BN-B759V; BW-759; BW-759U; BWB-759U; DHPG; 9- 
(1,3-Dihydroxy-2-propoxymethyl)guanine; Dihydroxypro- 
poxymethylguanine; Ganciclovirum; Gancyklovir; Gancyklo- 
wir; Gansikloviiri; Gansìklovir; RS-21592; raHLimyiosnp; 2'- 
NDG; 2'-Nor-2,-deoxyguanosine.
9-[2-Hydroxy-Hhydroxymethyl)ethoxymethyl]guanine. 
C9H13N5O,=255.2 
CÁS -  82410-32-0.
ATC—- J05AB06; S01AD09.
Atc Vet — QJ05AB06; QS01AD09.
UNII — P9G3CKZ4P5.

Ptiarmacopoeias. In Chín., Eur. (see p. vii), and u s .

Ph. Eur. 8: (Ganciclovir). A white or almost vvhite, 
hygroscopic, crystalline povvder. It exhibits polymorphism. 
Slightly soluble in water; very slightly soluble in alcohol; 
dissolves in dilute Solutions of mineral adds and alkali 
hydroxides. Store in airtight containers.
USP 36: (Ganddovứ). A vvhite to off-white crystalline 
povvder. Store at a temperature of 25 degrees, excursions 
permitted betvveen 15 degrees and 30 degrees.

Gancidovir Sodium ỊBANM, USAN, rlNNMI 
Ganddovir sódico; Ganddovir Sodique; Natrii Ganddovir- 
um; HaTpnỉi raHUMKnoenp.
C9Hi2N5Na04=2772l 
CAS — 107910-75-8.
ATC — J05AB06; S01AD09.
ATC Vet —  QJ05AB06; QS01AD09. 
um — 02L083W284.

tncompatibilHy. Ganddovir is reported to be incompatìble 
with íoscamet.

Stobilhy. G anddovữ sodium solution in sodium chloríde
0.9% was íound1 to be stable when stored in polypropy- 
lene iníusion-pump syringes íor 12 hours at 25 degrees 
and for 10 days at 4  degrees. Little variation was íound in 
ganddovir concentration aỉter storage of a 2% solution at 
room temperature, 5 degrees, and -8 degrees for 10 to 24 
days.2

1 . M ulyt NV, tl  aL Subility  oỉ gandclovir sodium in an  inlusion-pump 
syiỉnge. Am J  Hosp Pharm 1994; 51: ] 348-9.

2. Morlet N, tí  ai. Hỉgh dose ỉntravitreaỉ g an ddovừ  for CMV retlnitís: a 
sheU lỉíe and cost comparỉson study. Br J  Ophthalmol 1995; 79: 753-5.

Uses and Administration
G anddovir Is a synthetic nudeoside analogue of guanine 
dosely related to addovừ  (p. 964.1), but has greater activity 
against CMV. It is used ỉor the treatm ent and suppression oí 
liỉe-threatening or sight-threatening CMV iníections in 
immunocompromised patients, induding those vvith AIDS 
and those with iaưogenic immunosuppression assodated 
with organ ưansplantation or chemotherapy of neoplastic 
disease (see also p. 983.1). Ít has also been used for 
superBdal ocular heipes simplex inỉections.

G anddovir is given by inưavenous iníusion as the 
sodium salt but doses are expressed in terms oỉ ganddovữ;
54.3 mg oỉ ganddovir sodium is equivaỉent to about 50 mg 
of ganddovir. Solutions ỉor iníusion are usually prepared to 
give a concenơation of ganddovữ  of 50mg/mL, then 
hirther diluted to contain not more than lOmg/mL. An 
intravenous solution is given over 1 hour.

In CMV ỉn íectỉons, the usual initial dose ỉor treatment 
is 5 mg/kg by intravenous inhision every 12 hours íor 14 to 
21 days. This induction period may be followed by 
nuùntenana therapy to prevent recurrence or progression of 
the disease. The usual maintenance dosage is 5 mg/kg by 
inơavenous inỉusion as a single daily dose ỉor 7 days each 
week or 6m g/kg daily for 5 days each week. Iỉ retinitis 
recurs or progresses a h irther induction course of ganddovir 
may be given. AIDS patients who have received initial 
treatment vvith intravenous ganddovir, and who have 
stable CMV retinitis following at least 3 weeks of 
intravenous therapy, may be given oral valganddovir. In

AD cross-reỉerences reíer to entries in Volume A
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some countries oral íormulations of ganddovir are available 
for maintenance; typical dosage is 3 g daily in divided doses.

For prevention of CMV iníectìon in immunocompro- 
mised patients, spedĩically those receiving immunosup- 
pressive therapy after organ transplantation, ganddovir 
may be given in an initial dose of 5 mg/kg by intravenous 
intusion every 12 hours for 7 to 14 days, followed by 
intravenous maintenance therapy as above.

Doses of ganddovứ  should be reduced in renal 
impainnent (see below).

Intravitreal implants provlding conưolled release of 
ganddovir are available íor those patients vvith CMV 
retinitis who are unable to tolerate systemic therapy; the 
ũnplants are designed to release ganddovir over a period of 
5 tõ 8 months.

G anddovữ iỉ also used as a topical ophthalmic 0.15% gel 
ỉor the ưeatm ent of acute herpes simplex keratìtìs; the g d  is 
usually applied 5 times daily until comeal healing occurs, 
then 3 times daily for a hirther 7 days.

For doses in  children, see below.
General reíerences.

1. Fauỉds D, Heel RC. Gandcỉovỉn a revỉew oỉ ỉts andvứaỉ activlty, 
pharmacokinetỉc properties and therapeutỉc cfficacy In cytomegalovtrus 
inỉectíons. Drugs 1990; 39: 597-638.

2. M arkham A, Paulds D. G anddovỉn an  update oỉ ỉts therapeutic use in 
cytomegaỉovỉrus ínỉectỉon. Drugs 1994; 48:453-84.

3. Crumpadcer c s .  G anddovừ . N E n g U  Med 1996; 335: 721-9. .
4. McGavỉn JK, Goa KL G anddovỉr. an  update oC its use ỉn the prevention 

of cytomegalovữus ỉníectìon and đỉsease ỉn transpỉant redpỉẽnts. Drugs 
2001;61: 1153-83.

Administrotion in children. Ganddovir is not licensed for 
use in children in the UK. However, the BNFC  considers 
that it may be given for prevention or ưeatment of CMV 
inỉections in children hom  1 month of age when neces- 
sary, in doses equivalent to those in adults (p. 982.3). For 
congenital CMV iníection of the CNS in neonates a dose 
of 6mg/kg by intỉavenous inhision every 12 hours is 
recommended, ỉor a totaỉ oỉ 6 vveeks.

Administrotion in renal impairment. Doses oỉ ganddovừ 
should be reduced in renal ũnpainnent. Licensed product 
inỉormatỉon recommends the following intravenous doses 
based on creatinine dearance (CC):
• c c  70mL/minute or more: 5mg/kg every 12 hours for 

induction, íollovved by 5mg/kg every 24hours for 
maintenance

• c c  50 to 69 mL/minute: 2.5mg/kg every 12 hours for 
induction, 2.5 mg/kg every 24hours íor maintenance

• c c  25 to 49mL/minute: 2.5mg/kg every 24 hours for 
induction, 1.25 mg/kg every 24hours for maintenance

• c c  10 to  24mL/minute: 1.25mg/kg every 24 hours for 
induction, 625 micTOgrams/kg every 24hours for main- 
tenance

• dialysis patients: on days when dìalysis iỉ períonmed 
1.25mg/kg for induction, or 625micrograrns/kg for 
maintenance, in each case given shortly aỉter the end o! 
dialysis. In the USA. a maximum of 3 doses each week is 
recõmmended

For critically ill patients vvith CMV iníection who are 
undergoing continuous renal replacement therapy, the 
followìng doses ha ve been recommended:1
• continuous venovenous haemoBltration (CVVH): 

2.5mg/kg (induction) or 1.25mg/kg (maíntenance) 
every 24 hours

• continuous venovenous haemodialysis (CVVHD) or 
haemodialiltration (CWHDF); 2.5 mg/kg every 12 hours 
for induction or every 24 hours for maintenance

1. Heịna BH, tí  al. Antímicrobial dosỉng concepts and recommendations 
íor critically ỈU adult patỉems receiving oontinuous renaì repỉacement 
therapy or interm lttent hemodỉalysỉs. Pharmacotherapy 2009: 29: 562- 
77.

Cylomegalovirus infections. G anddovir is used in  both 
the treatment and prophylaxis of CMV iníectỉons 
(p. 954.2) in ùnmunocompromised patients although the 
prodrug valganddovir, which is as eííective as ganddovữ 
and has a more convenient oral dosage regimea may now 
be preíerred.

As with other hetpesvỉrus iníections, antìvữal treatment 
tends to be suppressive rather than curative, and long-term 
maintenance therapy is necessary. Treatment in patients 
vvith AIDS is complicated by the additive haematological 
toxidty of gancidovir and ădovudine. Clinical studies 
comparing ganddovir with íoscamet for AIDS-related CMV 
retinopathy have shovvn higher mortality tates in patients 
given ganddovlr than in those given foscameLu  The use of 
ganddovir w ith CMV immunoglobuỉins3-4 or nonnaỉ 
immunoglobulins,5 or with íoscamet4-7 has been reported 
to improve both efficacy and tolerance.

An altemative is the use of mtravitreaỉ controlled-release 
ganddovir implants*'11 to avoid systemic adverse eííects. 
Inưavitreal ganddovir used with intravitreal íoscamet has 
been reported to be rííective.12

Oral preparations of ganddovừ  have been tiied for 
maintenance therapy and may be a useỉul adjunct tợ 
prevent systemic iníection in  patients treated w ith the

inttaviơeal implants13 (but see únder Resistance, p. 984.2). 
The use of oral ganddovir in high doses has been 
investigated;14 daily doses of up to 6 g have been reported to 
be of benefit, although a condusive comparison with 
Standard intravenous doses could not be made. CMV 
iníections at other sites in AIDS patients, induding 
gastrointestìnal and pulmonary iníections, respond less 
well to ganddovứ than does retinitis.

Ganddovữ is also valuable for prophylaxis and early 
ưeatment of CMV intections in transplant reápients.7J,':n It is 
not dear whether pre-emptive therapy in iníected patỉents 
Ịs a better strategy than prophylaxis.23 For established 
iníections, ganddovữ is reported to be more eữective in 
solid organ transplant redpients than in bone marrovv 
transplant ređpients. Ganddovir has also been tried for 
prevention of CMV inỉection ỉn patients w ith AIDS, 
although results are conflicting.i4J5

Treatment of congenitat infections has a generally poor 
outcome. Prolonged ơeatm ent periods may improve the 
response, but the saíety of extended treatment with 
gáhddovir in this age group has not been íully evaluated 
and there is a need for hirther randomised controlled 
studies.26 There is some evidence27-2* that a 6-week course 
started in neonates w ith dinically apparent disease ahecting 
the CNS prevents hearing deterioration at 6 months and 
may also prevent deterioration at or beyond 1 year of age.

1. Srudies of Ocular Complicatỉons of AIDS Research Group, in 
Collaboratỉon wỉth the AIDS Cỉỉnỉcaỉ Trials Group. Mortalỉty ỉn patỉents 
w ith the acquừed immunode&dency syndrome treated wỉth either 
ỉoscamet or ganddovỉr for cytomegalovỉrus retmiús. NEngUM ad  1992; 
326: 213-20?

2. Poỉỉs MA. tí  a i  Increased survival o ỉ a cohort oỉ patients w ith acquired 
ỉm m unodeEdency syndrome and cỴtomegaỉovừus K tìnitís w ho  
receỉved sodium phosphonoformate (ỉoscamet). Am J  Med 1993; 94: 
175-80.

3. D'Aỉessandro AM. tí at. Successỉul treatm ent oỉ severe cytomegaỉovỉnis 
iníectíons w ith gandciovir and CMV hyperimmune gỉobuỉỉn In Iiver 
transplant redpients. Tramplant Proe 1989; 21: 3560-1.

4. Saỉmela K. t í  ai. G anddovỉr in the  treatm ent oỉ severe cytomegaỉovirus 
đỉsease in lỉver rranspỉam patients. Transplarứ Proc 1990; 22:238-40.

5. Sm anuel D. tí ai. Cytomegalovừtis pneumonỉa aíter bone marrow 
transpỉantation succẹssỉuQy treated with the combinatlon of ganddovữ 
and hlgh-dose intravenous immune globuỉỉn. Aim ĩntem M td  1988; 109: 
777-82.

6. Studỉes of Ocular Complỉcationa of AIDS Research Group, ỉn 
Coỉỉaboratỉon with the AIDS CUnỉcàỉ Trials Group. Combinađon 
ỉoscamet and gandclovỉr therapy vs rnonotherapy ỉor the treatm ent oí 
reỉapsed cytom egalovinis retỉnitis in patỉents w ith  AXDS: the 
Cytomegalovỉms Retreatment Triaỉ. A nh  Ophthalmol 1996; 114:23-33.

7. Myỉonakỉs E, tí  al. Combinatỉon antỉvỉrai therapy for ganddovir- 
resistant cytomegalovinis íníection ỉn soỉỉd-organ ưanspỉant redpients. 
Cỉin ĩnfea Dừ 2002: 34: 1337-41.

8. Anand R. t í  aỉ. Control oỉ cytomegalovirus retỉniõs usỉng susuined 
reỉease of intraocular gancydovir. A n h  ophthaimeỉ 1993; 111:223-7.

9. Martin DF, tí al. Treatment of cytomegaỉovửus retinỉtis with an 
inưaocular sustaìned-reỉease ganddov ỉr iraplam: a randomixed 
controỉled cỉỉnỉcal triaỉ. A nh  Ophứudmoi 1994; 112:1531-9.

10. Musch DC, t í  ai. Treaunent of cytomegaỉovừus rednỉtís w ith a sustamed- 
release ganddovir impỉant. N Engỉ J  Meẩ 1997; 337: 83-90.

11. Ausayakhun s. tí al. Treatment o ỉ cytomegalovỉrus retỉnỉtỉs In AIDS 
patỉents wỉth intra vf ữeal ganddovir. J  Med Assoc Thai 2005; 88 (suppl 9): 
S15-S20.

12. Veỉez G, t í  aỉ. Hỉgh-dose intravitreaỉ ganddovữ  and  íoscamet for 
cytomegalovữus retinitìs. Am J  Ophthalmoỉ 2001; 131: 396-7.

13. Martin DF, t í  ai. Orai ganddỡ vỉr for patỉents with cytomegaỉoviruỉ
'  retinitís treated w ỉth a ganddovir ỉrapỉanL N Engl J  Med 1999; 340:

1063-70
- 14. Lalezari Jp, tí  al. Hỉgh dose oraỉ ganddovir ưeatroent for cytomegaỉo- 

vỉrus retìnids. J  Oin VỉroÌ 2002; 24: 67-77.
15. Goodrich JM, tí  ai. G anddovỉr prophyỉaxis to prevent cytomegalovtrus 

dỉsease after allogeneỉc marrow transplanL Aĩtn Intem Mtd 1993; 118: 
173-8.

16. Winston DJ, tí ai. G anddovtr prophylaxls oí cytomegaỉovirus iníectỉon 
and dỉsease in aỉlogeneic bone marrovv transplant redpiem s. Ann ỈHtem 
Mtd  1993; 118: 179-84.

17. Hibberd PL, t í  at. Preemptive g anddov ir therapy  to prevent 
cytomegalovinis disease in cytomegalovỉrus antibody-positíve renal 
transplant redpients: a random úed conưolled trỉaỉ. Ann Interrt Med 1995; 
123: 18-26.

18. Winston DJ. tí  ai. Randomised comparỉson of ganddovir and high-dose 
acydovữ for long-term cytomegalovirus prophyỉaxis ỉn Hver-transplant 
redpients. Lanat 1995; 346: 69-74.

19. Gane H. tí ai. Randomised trỉa] oí eíỉìcacy and saíety of oral ganddovir ỉn 
the prevention of cytomegalovỉrus disease in Uver-ưanspUnt redpiems. 
Lanctí 1997; 350: 1729-33.

20. Singh N. Preemptive therapy versus universal prophyỉaxỉs w ith 
ganddovir for cytomegalovừus ỉn soỉid organ transplaru retípients. ơ ù t  
Irựcct Dừ 2001; 32; 742-51.

21. Paya c v , t í  ai. Preemptỉve use oỉ oral gantídovir to prevent 
cytomegalovừus ỉnfectỉon ừi liver transplanc patỉents: a randonùzed. 
placebo-controlĩed ưial. J  Infeơ Dà  2002; 185: 854-60.

22. Keven K. tí  ai. Cytomegalovỉrus prophyỉaxỉs usỉng oral ganddovỉr or 
valganddovỉr in kỉdney and pancrẽas-kidney transplanutỉon under 
antĩbody preconditíoning. Transpỉant Proc 2004; 36: 3107-12.

23. Monỉorte V, tí  ai. Preemptíve therapy with intravenous ganddovir for 
the prevcntíon of cytomẽgaỉovỉrus dỉsease in lung transpiant ređpients. 
Transpỉaní Ptvc 2005; 37:4039-42.

24. McCarthy M. Oral ganddovỉr Caỉls to prevent CMV In HIV trìaL Larưtí 
1995; 346: 895.

25. Spector SA, tí  al. Oraỉ ganddovỉr for the prevendon of cytomegaỉovừus 
dỉsease in persons w ith AIDS. N  EngUMed  1996; 334: 1491-7.

26. Mỉchaeỉs MG, t í  ai. Treatraent of điỉỉdren wỉth congenỉtal cytomegaỉo- 
vỉrus Inỉection w ỉth ganddovir. Ptdiatr btfeđ Dừ J  2003; 22: 504-8.

27. Kimberỉin DW, t í  ai. Effect o i ganddơ vữ  therapy on heaxỉng in 
symptomatỉc congenỉtal cytomegalovirus disease ỉnvõỉvỉng the Central 
nervous System: a randomized, controlled trỉaL ]  Ptdùứr 2003; 143:16-
25.

28. Oliver SE, tí al. National Insòtute of Aỉỉergy, lníectỉous ữiseases 
Coỉlaboradve Antívữal Study Group. Neurodeveỉopmemal outcomes 
folĩowỉng ganddovỉr therapy in symptomadc congẽnluỉ cytomegaỉo- 
virus ỉnlectìons involvỉng the Central nervous System. J  ơ ìn  Viroỉ 2009; 
46 (suppl 4); S22-S26.

Epsleỉn^arr virus infecfions. There have been anecdotal 
rcports1*4 of some improvement in  patients wìth Epsteừi- 
Baư virus (EBV) ỉnỉectíon given ganàdovir, alứiough no 
antivirai therapy is entứely satisíactory (p. 955.1).

1. Pirsch JD, tí  ai. Treatment of severe Epstein-Barr vữus-lnduced 
lymphoprolưerative syndrome with gantídovỉr two cases after solid 
orgãn transpỉantadon. Am J  Med 1989; 86: 241-4.

2. Ishida Y, tí ai. Ganddovir ỉor dưonỉc acdve Epstein-Barr virus ỉníecdon. 
Lanatí 1993; 341: 560-1.

3. MacGinley R. tí aỊ. Epsteỉn-Barr virus encepballtís in a renaỉ aỉỉograít 
redpient dỉagnosed by polymerase Chain reactíon on cerebrospỉnaỉ fluid 
and successàilly treated vvỉth ganddovir. Nephrol D ùi TnmspUmi 2001; 
16: 197-8

4. Adams LA, đ  al. Ganddovữ and the treatment of Epstdn-Barr virus 
hepatỉtís. /  Gastroenterol Hepatoỉ 2006; 21:1758-60.

Herpesvìruỉ irrfections. The treãtment oí a dÌtẹ herpetỉc 
epithelial keratítìs with topical ganddovứ  0.15% gel has 
been reviewed.u  Ganddovứ gel is licensed in many 
countries for the ữeatment of superSdal ocular inỉections 
with herpes simplex (p. 955.2). Studies have suggested 
that it is as eSective as 3% ad d o v ữ  ointment, and may 
perhaps be better tolerated.1

1. Coiín J. Ganddovỉr ophthaỉmỉc gel 0.15%: a vaỉuabte tool ỉor treatíng 
ocular heĩpes. CUn Ophthabnol 2007; 1:441-53.

2. Tabbara KF, Ai Balushỉ N. Topkaỉ ganddovỉr ỉn the treatment of acute 
herpetíc keradds. ơ m  Ophíhabnoỉ 2010; 4: 905-12.

ẮdverỊe Eữeds and Tmcdment
The most common adverse ’éffects of systemic ganddovứ 
are haematological and indude neutropenia and thrõmbo- 
q^openia; anaemia also occurs. Neutropenia aữects up to 
50% of padents given ganddovừ, most commonlỵ starting 
in the first or second week of use. It is usually revetsible but 
may be prolonged or irreversible and can Iead tò potentially 
tatal iníections. AIDS patients may be át a greater risk oí 
neutropenia than other immunòsuppressed patients. 
Thrombocytopenia OCCUR in about 2Ồ% of patients givén 
ganddovứ. Those with iatrogenic immunosuppression may 
be more at risk of developing thrombocytopeina than AIDS 
patients. Other adverse eHects occurring in  patìents given 
systemic ganddovir indùde dyspnoéar heádache, ĩever, 
râsh, pruritus, asthenia, CNS and gastrointestinal đis- 
tuibances, iníection, increased serum-CTeatinine concentra- 
tioa  and abnormal liver íunction tests. Less hequent 
adverse eílects reported indude anaphylaxis, arrhythmias, 
hypotension, panaeatitis, haematuria, as well as metabolic 
musculoskeletal, urogenital, and mtaneous symptoms. 
When given intravenously, irritation or phlebitis may occur 
at the site of injection due to the high pH.

Local adverse eííects have been assodated with the 
msertion of ocular Implants oí ganddovữ  and use of the 
topical eye gel.

Animal studies have suggested tha t there may be a risk of 
adverse testicular efiects with temporary or permànent 
inhibitìon of spermatogenesis. Female íertility may also be 
ahected. Such studies also suggest that ganddovir is a 
potential mutagen, teratogen, and cardnogen.

Haemodialysis and hydration may be usehil in redudng 
plasma concenưatìons of ganddovir. Haematologỉcal 
ãdverse eHects may be reversed in some pạdents by 
stopplng ơeatment or redudng dosage; blood cell counts 
should retum to normal vvithin 3 to 7 days.

Colony-stimulating íactors have been given vvith 
ganddovir to Iimit its haematologỉcal toxiáty.
Effects on the blood. Ganddovir-induced neutropenia 
vvas successíuỉly treated in a patient with CMV retmitis 
and bone-marrovv suppression by molgramostím 5m iao- 
grams/kg daily by intravenous iníusion.1 In a multicentte, 
randomised placebo-controlled study2 ữi 69 AI0S patients 
vvith CMV inteaion who developed neutropenia from 
ganddovir therapy, lenograstim given in a daily dose of 
50 miCT0grams/m2 subcutaneously yielded similar poátive 
results.

1. Russo CL tí al. Treatment of neutropenia assodated wỉth dyskeratosỉs 
congeniu wỉth granulocyte-macrophage colony-stỉmulating ỉaaor. 
Lanẽtí 1990; 336:751-2.

2. Dubreuiỉ-Lemaire M-L. tí ai. Lenograstỉm ỉor the treatment oỉ 
neutropenỉa ỉn parients receivỉng ganddovữ íor cytomegaỉovỉrua 
ỉnlectiôn: a randomỉsed. ptacebo<ontroQed trial in AĨDS paổents. EurJ  
Hamatol 2000; 65: 337-43.

Effects on mental íunctíon. Psychosis has been assodated 
wỉth ũmavenous ganddovữ use in  2 patients with normal 
renal hinctỉon.1-2 In both cases, psychotíc symptoms su ch 
as agitation, conỉusion, and halludnatíon, occurred vvithin 
2 to 6 days of starting treatment with ganddovin symp- 
toms resolved after ganddovứ was stopped.

1. Hansen BA, tíaL Gandcỉovỉr-induced psychosis. NEryUMid 1996; 335:
1397. *

2. Southworth MR, Dunlap SH. Psydiotỉc symptoms and confusion 
assodated with ỉntravenous ganddovữ ỉn a heart transplant redpient 
Pharmacotherapy 2000; 20: 479-83.

Effeds on the sldn. An ínterstitial granulomatous drug 
reaction was reported1 in a 57-year old woman after about 
one month of treatment with inttavenous ganddovlr for 
CMV pneumonia. No other new drugs were given belore

The Symbol t  denotes a preparation no longer actively marketed
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the onset oỉ the lesions and they resolved spontaneously 
within 2 vveeks of stopping the ganddovữ.

I . Marcoỉlo Pinl K e ta L  Interstỉtỉaỉ granulomatous đrug reaetỉon following 
inưavenous gantídovỉr. B rJD em ato l 2006; Ỉ58: 1391-3.

Précautìons
G anddovữ should be used w ith caution in patients with 
renai impairment and doses should be adjusted according to 
creatinine dearance. It should not be given by rapid or bolus 
injection and adequate hydration should be maintained 
during intravenous iníusion. It should be given with 
caution to patients vvith low blood counts or with a history 
of cytopenic reaaions to drugs. Complete blood and platelet 
counts should be períonneđ every 2 days or daily during the 
first 14 days of intravenous therapy and once vveekly 
thereafter; g anddov ir should be w ithdrawn if the 
neuơophil count falls below 500 cells/microlitre or the 
platelet count íalls below 25 000 cells/miơoliưe. Patients 
receiving oral ganddovữ  shouỉd also be monitored 
regularly.

G anciclovir is con tra -in d ica ted  in p regnancy; 
contraceptìon ìs recommended during ganddovir treat- 
ment and, additionally for men, for 90 days thereaíter. 
Adverse effects have occurred in the oữspring of cmimals 
given ganddovir during pregnancy and laaation.

Because of the risk of cardnogenidty and the high pH of 
the solution, contact vvith the skin and eyes should be 
avoided during the reconstìtution of ganddovir sodium 
injection.

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

1. The Drug Database lor Acuie Porphyria. Available ai: htip://www. 
dnjgs-poiphyria.org (accessed 22/09/11)

Sodium content. Each g of ganddoviT sodium contains 
about 3.6mm ol oỉ sodium.

Irìteractions
adovudine given vvith ganddovir may have an additive 
neuơopenic effea and should not normally be given during 
intravenous ganddovir inducáon therapy, although it has 
been given with caution during oral maintenance therapy. 
Probenedd and other drugs that inhibit renal tubular 
secretion and resoiption may reduce the renal dearance oỉ 
ganddovir, and so increase its serum concenưatìons. Use of 
intravenous ganddovứ  with oral mycophenolate mofetil 
may result in increased plasma concentrations of both drugs 
due to competition for renal tubular secretion. Drugs thăt 
inhibit rapid cell division such as amphoterídn B, some 
antineoplastic drugs, co-trimoxarole, dapsone, ũucytosine, 
hydroxycarbamide, nudeoside analogues, and pentamidine 
may have additive toxic ettects if given vvith ganddovir. 
Convulsions have been reported when ganddovữ was 
given w ith ũtùpenem and tílastatin.

Antivirals. Additive haematological toxidty, induding 
neutropenia, may occur if ganddovữ  is given w ith ỉido- 
vudine (see Zidovudine, p. 1026.3), and there are reports 
of increased plasma concenưations of didanosine when 
glven vvith ganddovir (see p. 974.1). There has also been 
a report1 of decreased blood concenưations of ganddovir 
when didanosỉne (200 mg every 12 hours) was gi ven oral- 
ly 2 hours beíore oral ganddovữ  (1 g every 8 hours) but 
not w hen the tvvo drugs were given at the same tìme. 
Hovvever, a later studyJ using twice the dose of oral gand- 
dovir íound no efied irrespective of vvhether ganddovứ 
was given 2 hours beíore or 2 hours after didanosine.

When ganddovir was given orally with ĩakitabirư, a 
22% increase in  the area under the concentration-time 
curve for ganddovir vvas noted although it was believed 
tha t this did not necessitate any dosage modification.ỉ No 
phannacokỉnetic changes were reported when ganddovir 
was given orally with stavudine.’

ỉ .  Cimoch PJ, tí  a i  Phannacokỉnetỉcs of oral ganddovữ  alonc and in 
combỉnatíon w ìth ddovudỉne, dỉdanasỉne, and probeneád in HTV- 
ỉníected subjects. J  Acquir Immune DtỊic Syrtdr Hum Rtírợviroỉ 1998; 17; 
227-34.

2. Jung De t í  aỉ. Eữect of high-dose oral ganddovír on dỉdanosine 
diípositíon in h iunan  ìm m unodeỉiriency vừus (HTV)-positive patỉents. J 
Qin Pharmacữi 1998; 38: 1057-42.

3. Jung De t í  a l The phannacokỉnetics and saíety pro&ỉe oí oral ganddovỉr 
combíced wỉth zaỉtíub ỉne  o r stavudine ỉn aỉympromatic HTV- and 
CMV-seroposỉtìve patients. J  Qin Pharmacoĩ 1999; 39: 505-12.

Gdosporin. Reveisible acute unilateral or bilateral eye 
movement disordeis typical of sixth cranial nerve palsies1 
occurred in 4 patients who received ddosporín and gand- 
dovừ  after bone marrovv ơansplantation.

1. Openshaw H. n  al. Eye movement dlsorders in bone marrovv transplant 
patients on cydosporin and gancidovír. Bom Morrow Trorupl 1997; 19: 
503-5.

Antíviraì Action
Ganddovữ ínhibits replicatìon oỉ human herpesviruses in 
vivo and in vtíro. It is ãctive against CMV, herpes simplex 
vữus types 1 and 2, Epstein-Barr vứus, varicelỉa-zoster 
virus, herpesvứus 6, 7, and 8, and hepatitis B virus. This 
activity is due to .intracelluỊar conversion of ganddovir by 
viral thymidine ldnase (in hetpes simplex and varícella- 
zoster inỉected cells) or posãbly by cellulai deoxy guanosine 
kinase (in Epstein-Barr in íeded cells) to ganddovir 
monophosphate with subsequent cellular conversion to 
the diphosphate and the active triphosphate. G anddovir 
triphosphate inhibỉts viral DNA synthesis by inhibiting the 
viral DNA polymerase enzyme as well aỉ being incorporated 
into the vùal DNA. This process is selective for iníected cells; 
the concentration oỉ ganddovir trìphosphate may be up to a 
hundredíold higher in CMV-infected cells than  in 
uniníected cells.

Ganddovir has a similar spectxum of activity to addovir, 
herpes simplex vừus types 1 and 2 being the most 
susceptible of the "herpesvinises. Hovvever, CMV is much 
more susceptible to ganddovir than addovir.

Resistance to ganddovir has been íound in viưo in herpes 
simplex viruses, varicella-zoster virus, and CMV. Possible 
mechanisms of resistance indude a reduction in the 
phosphorylation of ganddovir to the active íorm and 
reduced sensitivity of viral DNA polymerase. Resistance has 
been reported in CMV strains isolated from patients 
receiving ganddovir for prolonged periods and in those 
with an initially high viral load. It has also been seen in 
AIDS patients with CMV retinitis who have never 
previously received the drug. Ganddovir-resistant strains 
of CMV are cross-resistant to addovir (even at the highest 
doses); cross-resistance vvith ddoíovữ and foscamet have 
been described, however, other studies have ỉound 
ganddovú-resistant sttains remain susceptible to ddoíovir, 
íoscamet, and vidarabine.

Resistance. The development of CMV resistance to gand- 
dovir may be a ỉactor in  disease progression in patients 
receiving prolonged therapy with ganddovir and the ind- 
dence of resistance is reported to increase with duration of 
therapy.’ A ganddovứ-resistant isolate oí CMV was 
deteded in about 30% of 95 patientỉ aher 9 months oi 
ưeatment and this correlated with dissemination of iníec- 
tion to the contralateral eye.J Treatment oí unilateral reti- 
nitis vvith systemic ganddovir (inưavenously, or orally 
together vvith an implant) was assodated with a higher 
ũiddence of ganddovữ-resistant CMV iníection develop- 
ing in the contralateral eye, compared with ơeatm ent 
with ganddovir implant alone.3

Ganddovứ-resistant CMV has been reported4 to be an 
important cause of late morbidity in seronegative patients 
who received CMV-seropositive organ transplants; in One 
study,5 5 of 67 seronegative redpients developed gand- 
dovir-resistant CMV disease compared with none o i 173 
seropositive subjects. The management of ganddovir- 
resistant CMV has been reviewed.6

1. Drew W L Cytomegalứvírus resistance to antivỉral therapies. Am J  
Health-Syst Phárm 1996; 53 (suppỉ 2): SỈ7-S23.

2. Jabs DA, tí  ai. Cytomegaỉovirus retỉnitỉs and vỉral resỉỉtance: ganddovir 
. resiỉtance. J  infeơ Dù  1998; 177: 770-3.

3. ĩn ta i Y, t í  a i  Emergence oỉ drug-resistam cytomegaỉovỉrus retỉnitỉs in the 
contraỉateral eyes oỉ patíents wiih AEDS ưeaied with ganddovii. J Infiơ  . 
Dừ 2004; 189:611-15.

4. Limaye AP. G anddovỉr-resistant cytomegaiovỉrus ỉn organ transplant 
redpients. clin ĩnỊeứ Dừ 2002; 35: 666-72.

5. Lỉmaye AP, tí  aỉ. Emergence of gantídovir^resbtant cytomegalovứus 
dỉsease among redpien tỉ oí soỉid-organ transpỉants. Lanctí 2000; 356: 
645-9.

6. Avery RK. Update ỉn inanagem em  of ganddovir-resistant qrtomegalo* 
vỉrus inỉectỉỡn. Cun opừt InỊttí Dừ 2008; 21: 433-7.

Resistance
Resistance to ganddovữ  has been found in vitro in herpes 
sũnplex vữuses. varìcella-zoster virus, and CMV. Possible 
mechanlsms oỉ resistance indude a reduction in the 
phosphorylation of ganddovir to the active ỉorm and 
reduced sensitivity of vứal DNA polymerase. Resistance has 
been reported in CMV strains isolated bom  patients 
receiving ganddovữ  íor prolonged periods and in those 
vvith an initiaUy high vứal load. Ít has also been seen in  
AIDS patients wdth CMV retinitis who have never 
previously received the drug. Cross-resistance with 
ddofovữ is common.

Pharmacolãnetics
G anddovir is poorly absorbed ừom the gastrointestìnaỉ tract 
after oral doses and there is minimal systemic absorption 
aíter intraviưeal injection. BioavailabiỊity of oral ganddovir 
is about 5%. and is increased by intake with food to 6 to 9%. 
Aiter inưavenous dosage as gaưiddovir sodium it is widely 
distiìbuted to body tissues and Ouids induding ìnừa-ocular 
fluid and CSF. Binding to plasma proteins is reported to be 1 
to 2%. G anddovir is excreted unchanged in the urine 
maỉnly by glomemlar íiltration and also active tubular

secretion. In patients with normal renal íunction the haL - 
life is about 2.5 to 4.5 hours after inơavenous doses an i 
about 4 to 5.7 hours after oral doses. In patients w ith rent l 
im pairm ent the renal dearance decreases and the halMil ỉ 
increases; a halí-liỉe of 28.5 houis has been reported vvhe i 
the serum-creatinine concentratìon was greater tha;i 
398 micromol/litre.

Haemodialysis has been reported to reduce plasma- 
ganddovừ  concentrations by about 50%.

Reíerences.
1. Arevaỉo JF. t í  aL Inơaviơeoua and plasma concentratỉonỉ of gan d d o v  • 
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transplant redpients with cystie Hbrosis. JAnùmicrob Chemoíher 2000; 45 
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Aníimicrob Chatiother 2006; 57: 1004-7.
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P r e p a r a t ỉ o n s

Proprietary PreporotioM (details are given in Volume B)

Single-ingrediant Preparotioni. Arg.: Cigandon Cymevene; Gas- 
milen; Grinevel; Neagel; Vứgan; AustraL: Cymevene; Viơasert; 
Vitrisert; Austria: Cymevene; Belg.: Cymevene; Virgan; Braz.: 
Cymevene; Gancidoưat; Ganvirax; CanadCytovene; Chile-. 
Cymevene; China: Ai Lin Wei ( j t # ị t ) ;  Ao Xi Tong 
Bo Ying (WJS); Cheng Li Kang {ì&.f}ỉầ); Cymevene 
Di D u Jjáạ ); Du Ya Mn ( t t r ó ) ;  Fu Er Ung Gen Le
Wei (3ES^); He Pu Xin (ffiíJ0:); He Yuan ỰS.7L)-, Heng Kang 
(d^t); HongKang Wei; Hui Teng (ffR); Ji Xi Tong ( í l^ iă ) ;  
iun  Fen (S3); Kai Ji Wei Le Fan (T/L); ú  Bai Lu
(ÍJWK); u  Jián (ỹijffl); Li Ke Le (BấS*); ù  Ke Ming (®Í4 
®); u  Ke Qing (®f4flt); u  Ke Wei Lin Ke Hong (44
“!$ ) ;  Luoheng (ỹ í l ) ;  Mei Li Neng (ÍÍÌÍÈ ); Mei Si Bo Wei 
(HÍW »Ì|); MeiTi Bo Wei ( H S » # ) ;  Ning Dan xin ( f  ̂ -tt); 
Nuo Bei Qi (3551 íf); Nuo Hao (®SF); Nuòwei Pu Gẹn
» n  (*3E«t); Rui Sheng Yi (®à(z,); shi De (£*#); Si Ze (S  
» ) ;  Wei Ke Rui Da (JÈÌ:í(íá); Wei Ru (ẳtÍM); Wẹịsi ( í  »f); Xi 
Weí (4&Í); Xin Qing Yu (*HĨf®); You Nĩ Da (XlỀiá); Zhong 
Jia Tai l+ ôỹk); Cz.: Cymevene; Virgan; Denm.: Cymevene; Fin.: Cymevene; Fr.: Cymevạn; Vừgan; Ger.: Cymeven; VÍT- 
gan; Gr.: Cymevene; Vừgan; Hong Kong. Cymevene; Virgant; Hung.: Cymevene; Virgan; India: Cymevene; Ganguard; Gavin 
Natdovir: Indon.: Cymevene; ĩri.: Cymevene; Israel:
Cymevene; ItaL: Citovirax; Cymevene; Virgan; Malaysia: 
Cymevene; Mex.: Cymevenet; Umecortil; Neth.: Cymevene; Norw.: Cymevene; NZ: Cymevene; Phữipp.: Cymevene; Vir- 
gan; PoL: Cymevene; Virgan; PorL: Cymevene; Virgan; Rus.: 
Cymevene (IlHMCBeH); S.AỊr.: Cymevene; singapore:
Cymevene; Spain: Cymevene; Virgan; Swed.: Cymevene; Switz.: Cymevene; Thai.: Cymevene; Turk.: Cymevene; VK: 
Cymevenẽ; Virgan; ukr.: Cymevene (llKMeBeu); USA: Cyto- 
vene; Vitrasertt; Zirgan; Venez.: Cymevene.

Pharmacopoeid Prepamtions
USP 36: Ganddovừ for Injection; Ganddovứ Oral Suspension.

Ibacitabine MNNI

Ibacìtabia Ibacitabina; Ibacitabinum; lododesoxycytldine; 
HỐaLịMtaÔMH. :
^^pẹoxy-S-iodocytidine.
■G9H,2lNA=353.1 - ■ ■ ■ ■ ' ■ ■
CAS —  611-53-0.
ẠTC —  D068B08.
ATC Vet —  ODỌ6BB08.
UNỊI —  3EK8532DZV. .

All cross-references refer to entries in Volume A
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Profi/e
Ibadtabine is an antiviral used topicallỵ as a 1 % gel in the 
ưeatm ent of herpes labialis (see Herpes Simplex Iníections, 
p. 955.2)

P r e p a r a t i o n s

Proprielary Preparatiocu (details are given in Volume B) 

Single-ingredient Preparations. Fr.: Cuterpes; Gr.: Marenil.

Idoxuridine IBAN, USAN, rlNNI 
Ầllergăn 21 1; GF-n 15; ídoksurìdiini; Ịdoksatidinas; Idoxuridin; 
Idoxuridina; Idoxuridinum ; IDU; 5-ÍĐỨR; 5-IUDR; NSC-39661; 
SKF-14287; HflOKCypnflMH.
2'-Deoxy-5-iodòuridine,
C9H ,,IN A =354.1 
CAS — 54-42-1
ATC —  D06BBQĨ; J05AB02; S01AD01.
ẠTC Vet —  QƠ06BB0Ì; QJ05AB02; QSOÌAÒÒÌ.
UNII —  LGP8IV5245. \  : .

Pharmacopoeias. In Oàn., Eur. (see p. vii), lnt„ Jpn, and us. 
Ph. Eur. 8: (Idoxuridine). A white or aỉmost white 
crystalline powder. M.p. ‘ about 180 degrees, with 
decomposition. Slightly sohible in water and in alcohol; 
dissolves in dilute Solutions of alkali hydroxides. A 0.1% 
solution in water has a pH oí 5.5 to 6.5. Protect ừom light. 
USP 36: (Idoxuridine). A white, practically odourless, 
crystalline powder. Slightly soluble in vvatei: and in alcohol; 
practically insoluble in chlòroíotm and in ether. Store in 
aírtight containers. Protect from light.

Stability. lod ine vapour is liberated on heating idox- 
urid ine . It  has been reported tha t some decomposition 
Products such as iodo ura d l are more toxic than idox- 
ũ rid ine  and reduce its  a n tiv ira l a á iv lty .

Uses and Admỉnistration
Idoxuridine is a pyrimidine nucleoside struaurally related 
to thymidine. It is used topically in the treatment of hetpes 
simplex keratitis and cutaneous iníections with herpes 
sũnplex (p. 955.2) and herpes zoster (see Varicella-zoster 
Infeaỉons, p. 956.2), but has generally been superseded by 
other antivirals.

In the treatment oỉ herpes simplex keratitis, idoxuridine 
is applied as a 0.1 % ophthalmic solution and has also been 
used as a 0.5% eye ointment.

Idoxuridine 5% in dimethy! sulíoxide (to aid absorption) 
may be painted onto the lesions of cutaneous herpes 
simplex and herpes zoster four times daily for 4 days.

Adverse Effects
Hypersensitivity reacrions such as irritation, pain, and 
pruritus may occur occasionally when idoxuridine is applied 
to the eyes. Other adverse eKeas include stinging, 
conjunctivitis, oedema and inílammation of the eye or 
eyelids, photophobia, pruritus, and rarely, ocdusion of the 
lachrymal d u a . Prolonged or excessive use may damagé the 
comẽa.

Idoxuridine applied to the skin may produce irritation, 
stinging, and hypersensitivity reaaions. Taste disturbance 
may also occur. Excessive appỉication of topical idoxuridine 
to the skin may cause skin maceration.

Idoxuridine is a potential carcinogen and teratogen.

Carcinogenicity. Squamous cell carcinoma developed in a 
young woman alter topical applications of idoxuridine for 
4 days for the treatment oí herpes simplex labialis.1

I. Koppang HS, Aas E. Squamous carcinoma induced by topical 
ỉdoxundỉne therapy? B rJ  Dermatol 1983; 108: 501-3.

Precautions
Idoxuridine should be used with caution in conditions 
w here there is deep ulceration involving the stromal layers 
of the cornea, as delayed healing has resulted in comeal 
perloration. Prolonged topical use should be avoided.

The potential teratogenidty of idoxuridine should be 
tạken into account when ưeating pregnant patients or 
patients likely to become pregnant. Corticosteroids should 
be applied w ith caution in patients also receiving 
idoxuridine as they may accelerate the spread of vữal 
iníection.

Interactions
Preparations containing boric acid should not be applied to 
the eye in  patients also receiving ocular preparations of 
idoxuridine as initation ensues.

Antiviral Ađion
After intracellular phosphorylation to the triphosphate, 
idoxuridine is incoiporated into vlral DNA instead of 
thymidine so inhibiting replication o£ sensitive viral strains. 
Idoxuridine is also incorporated into mammalian DNA. 
Idoxuridine is active against herpes simplex and varicella 
zoster vữụses. It has also been shown to inhibit vacđnia 
vừus, CMV, and adenovirus.

Phơrmacokinetics
Penetration of idoxuridine into the comea and skin is 
reported to be poor. Idoxuridine is rapidly metabolised in 
the body to iodouradl, uradl, and iodiđe, which are 
exaeted  in the urine.

P r e p a r a t i o n s

proprietory Preparatíons (details are given in Volume B)

Single-ingredient Preparcrtions. Arg.: Idulea; Austral.: Stoxilt; 
Braz.: Heipesine; Canoit: Herplext; Ger.: Virunguentt; India: 
Idurin; Ridinoxt; Indon.: Isotic Ixodinet; ItaL: Iduchen Idusta- 
tin; Neth.: Virexent; NZ: Vưasolve; Rus.: Oítan IDU (Ocịrran MỊĨY)-, Singapore. Virunguent; Spain: Virexen; Switz.: Virun- 
guentỷ; UK: Herpidỷ.

Muhi-ingredient PreparoHons. AustraL: Virasolve.

Pharmacopoeial Preparatíora
BP 2014: Idoxuridine Eye Drops;
USP 36: Idoxuridine Ophthalmic Ointment; Idoxuridlne 
Ophthalmic Solution.

I m i q u ỉ m o d  IBAN , U SA N , rlN N I

Imikimod; Imikimodi; dmịq.uimodum; R-837; - S-26308;
Hmmxmmoa. "  ....... ■ ■........

‘4-Amino-i-isobutyl-1H-imidazo(4,5-c]quinoline. 
C14H,6N4=240.3 '  .
CAS —  99011-02-6.
ATC —  DOổBBìO.
A T C  v è t  —  Ô D 06B B 10.
UNIỊ —  P1QW714R7M.

Uses and Administration
Imiquứnod is an immune response modiHer used topically 
in the treatm ent of extemal genital and perianal warts 
(p. 1689.3), super&dal basal cell cardnomas, and actinic 
keratoses (see Malignant Neoplasms of the Skin, below). For 
the ưeatm ent oỉ genital and perianal w arts, it is applied as a 
5% cream three times each week for up to 16 vveeks and is 
left on the skin íor 6 to 10 hours. For the management of 
superHdal basal cell carcinom a, a 5% ae am  is applied 5 
times each week for 6 weeks and left on the skin for about 8 
hours. For the treatment of ac tin ic  k eratoses on the face 
or scalp, a 5% cream is also used and is again left on the skin 
for 8 hours. In the UK, this is applied 3 times each week for 4 
vveeks, repeated after a 4-week break for a hirther 4 yveeks if 
necessary; in the USA, application twice a week íor 16 
weeks is recommenđed.

Imiquimod is also under investigation for the treatment 
of other squamous cell carcinomas.

Reíerences
ỉ . Tyring s. t í  ai. Imỉquimod; an {ntematìonai update on therapeutic uses 

in dermalology. ỉnt J Dermatol 2002; 41: 810-16.
2. Garỉand SM. Imiquimod. Curr Opitt ínfeơ Dù 2003; 16: 85-9.
3. YVagstaíí AJ. Perry CM. Topical imiquimod: a review oí its usc in the 

managem cm  of anogeniial wans, actinic keratoses. basal cell cardnom a 
and o thersk in  le5Ìons. Drvgs 2007; 67; 2187-2210.

4. Schon MP. Schõn M. lmiquimod: mode of action. Br J Dermatúi 2007; 
157 (suppl 2); 8-13.

5. Harvvood CA. t í  al. ĩmiquimod cream 5% ĩur rccalcúranỉ cutaneous 
vvarts in ỉmmưnosuppressed ỉndivỉđuals. BrJDcrmatữỉ2005; 152: Ỉ22-9.

6. Ulrich C, t í  at. Topical immunomoduỉatỉon under systemic immuno- 
suppression: results of a muUicentre, randomixed, placebo-controlled 
saỉety and eỉRcacy study of ừniquimod. 5% crearo íor the treatm ent of 
aa ỉn ỉc  keratoses in kỉđney, heart. and ỉỉver ưanspỉant patỉents. Br J  
Dermatoi 2007; 157 (suppl 2): 25-31.

7. Stockũeth E, t í  al. Multícentre. opcn-label study usỉng ỉmỉquimod 5% 
cream ỉn one or two 4-week courses of treatment ỉor multiple acdnỉc 
keratoses on the head. B rJ  Dtrmatoỉ 2007; 157 (suppl 2): 41-6.

8. Schốíer H. Evaỉuation oỉ imiquimod ỉor the therapy of extemal geniu i 
and anaỉ warts ỉn comparison vvith destructỉve therapỉes. Br J  Dermatoỉ 
2007; 157 (suppl 2): 52-5.

9. Ganjian s. tí al. Off'ỉabel ỉndỉcattons for Imiquimod. Dermatol Online J 
2009; 15: 4.

10. Trakateỉỉỉ M. t í  a i  Efforts to eoun teraa localỉy the effects of systemic 
únmunosupressỉon: ã revỉevr on the  U5C oi ỉmỉquimod, a topicaỉ 
im m unostùnuỉator ỉn organ ưansplant recỉpients. ỉnt J  Immunppathol 
Pharmaeoỉ 2010; 23: 387-96.

Leishmaniasis. Evidence bom  small studies1'2 suggests 
that topicaỉ imiquimod 5 or 7.5% aeam  with parenteral 
meglumine antimonate (p. 926.3) may be of use in the’ 
management of cutaneous leishmaniasis (p. 922.1).

For mention of the use of imiquimod with dapsone in 
itraconazole for tteatment of cutaneous leishmaniasis, see

under Dapsone, p. 281.3 and Iưaconazole, p. 584.2, 
respectively.

1. Miranda-Vcrástegui c, « KỈ. Randoraiicd. doublc-blind dlnical Irial of 
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Malignant neopiasms of the ỉldn. Imiquimod is indicated 
in the treatment of actinic keratosis1'4 and basal cell card- 
noma (p. 7 1 4 .2 ) . It has also been reported to be eííective 
in the treatment of cutaneous T-cell lymphomas such as 
mycosis ỉungoides (p. 698.3)10*12 and in a patient with 
CD30+ anaplastic large cell lymphoma.12 Two patients 
with cutaneous B-cell lymphoma had a partial remission 
after treatment vvith topical imỉquimod, vvhile one did not 
respond to therapy;12 however, a patient with primary 
cutaneous íollide centre lymphoma was successfuũy ưea- 
ted.IJ ỉmiquimod is under investigation for the treatment 
of Bowen's disease.14 It has also been -tried in lentigo 
maligna15 and other íorms of localised or ừt-ỉitu 
melanoma,16-17 and there are aỉso reports of investigational 
use in the management of metastatic melanoma.18-19 and 
in anal and vulvar inaaepithelial neoplasia.20-22
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4. Aỉotnar A. t í  al. Vehide-cóntroỉkd, randomỈ2ed, doubỉẽ-bUnd iiudy to 
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5% Imỉquimod: a case report and review of the lỉteracure. Dermatoỉ Surg 
2002; 28: 344-6.

6. Drehs MM. t í  a i  Successful treatm ent o í muldple superhdal basaỉ cell 
carcinomas with topical ỉmiquimod: case report and review of the 
ỉỉterature. Dermatoỉ Surg 2002; 28: 427-9.

7. Schulĩe HJ. t í  al. Imỉquỉmod 5% cream for the treatment of superhdaỉ 
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skin disorders. Applications oí imiquimod 5% have 
shown some benetit in a few patients with localised sdero- 
derma (morphoea).1 It has aĩso been successhilly used to 
treat lesions of human papillomavirus type 5 in a patient 
w ith familial benign pemphĩgus (Hailey-Hailey disease)2; 
intra-oral applications were used in patients with human 
papillomavirus-associated oral leucoplakia to reduce .the 
area of leucoplakia and thereby íadlitate surgical removal 
of the residual lesions if necessary.3

Topical imiquimod appears to have antiangiogenic 
properties and has been tried for ơeatment of some iníants 
with tníantile haemangiomas4'4 and a patient vvith capillary 
malíormations;7 treatm ent was beneHdal in most patients.

1. Dytoc M. tía l. F ĩm  case serỉes on the use oí imiquimod ỉor m oiphoea. Br 
J  Dematol 2005; 153: 815-20.

2. Chan CC, t í  aL Hum an papiỉỉomavỉrus type 5 ỉníectỉoQ in.a patỉern wỉth 
Haỉley-Hailey dỉsease successíuỉỈY ưeated with imlquimod. B rJ Dermaỉal 
2007; 156: 579-81.

3. Allam JP, tía ỉ. Successhiỉ ưeacm entoỉ extensỉvehum an papillomavữus- 
assodated oral ỉeucoplakỉa w ith imiquimod. Br J  Dermatoỉ 2008; 158: 
644-6.

The Symbol t  denotes a preparation no longer actively marketed
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4. VVelsh o . t í  át. Treatmem oí iníantile hemangỉomas w ith  shon-term  
appỉỉcatỉOQ o ỉ imỉquimod 5% cream. JA m  Aeaẩ Dermatol 2004; 51 :639- 
42.

5. Ho NT, t í  ai. Topỉcal imiquỉmod ỉn  ihc treatm ent oi tnfantíle 
hemangỊomas: a retrospcctive study. J  Am Acad Drrmaiol 2007; 56:63-6.

6. M artỉnex ML t í  ol. Iníãntile hemangỉoma.* dỉnỉcaỉ rcsoludon with 5% 
ỉm ỉquiisod cream. A n h  Đermatoí 2002; Ỉ ỈS ỉ 881-4.

7. Kouba t í  ai. Topỉcaỉ ỉm ỉquỉmod ỉn the treatm em  oi í  long-standing 
capỉllary malíormation. Br J  Dtrmatoi 2007; 157:1071-2.

Adverse Effects and Precautions
Adverse effects after topical application of Imiquimod 
indude local sldn erosion, erythema, excoriatíon, ílaking, 
and oedema. There have been reports of localised 
hypopigmentatìou and hypeipigmentation. Skin reactions 
away from the site of applicatíon have been reported. 
Systemic eữects after topical application indude headache, 
Đu-like symptoms, and myaỉgia. Hepato-bilỉary disorders, 
induding severe cases, have been reponed rarely after 
topical imiquimod use.

Hypotension has occurred aỉter repeated ingcstion.

Hypersensitivity. Angioedema, initially of both the hands 
and feet and later the tongue, occurred in a 61-year-old 
man 3 weeks after starting treatm ent with a 5% imiqui- 
mod cream for squamous cell cardnoma in situ (Bowen’s 
disease).1

ỉ . B anon JC. Angioedema assodated vviih imiquỉmod. J  Am Acad Dermatoi 
2004; 51; 4 7 7 -i.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Potphyria Centre Svveden, dassihes imiquimod as not 
poiphyrinogenic it may be used as a drug of first choice 
and no precautions are needed.1

ỉ. The Drug Database íor Acute Porphyria. Avaiỉable at: htrp://www. 
drugs-porphyria.org (accessed 24/10/11)

Preparations
Proprietary Preparotions (details are given in Volume B)
Single ingredient Preporotions. Arg.: Aldara; Imimore; Miqui- 
mod; Quinỉlan; VưosuprU; AustraL: Aldara; Austrũr. Aldara; Belg.: Aldara; Brea.: Aldara; Imoxy; brium; Modik; Canad.: 
Aldara; Vyloma; Zyclara; Chile. Aldaraỷ; Imimor Labimiq; 
TocasoL' àâna: Ạldâra (£ & # ) ; u  Dí (í/iầ); Li ke Jie (MI4 
ỈS); Nan Bo 0SW); Han Rui (5£ÍH); Youbiqing (Ỉ£:&W); Ca: 
Aldara; Denm.: Aldaxa; Fin.: Aldara; Fr.: Aldara; Ger.: Aldara; 
Gr.: Aldara; Hong Kong-. Aldara; Hung.: Aldara; Indùr. Imỉ- 
quad; Níhvart; IrL: Aldara; Israel. Aldara; Aquimod,' Iíal.: 
Aldara; Jjnr. Beseỉna; Malaysia: Aldara; Mex.. Aldara; Vetland; Netk.: Aldara; Norw.: Aldara; NZ: Aldara; philipp.: Aldara; PÓL: Aldara; Port.: Aldara; S.AỊr.: Aldara; singapore. Aldara; Spain: Aldara; Sured.: Aldara: Switz.: Aldara; Thai.: Aldara; Turk.: Aldara; UK: Aldara; Zydara; Ukr.: Aldara (Anvtapa); USA: Aldara; Zydara.

I n d i n a v ị r  S u l t a t e  IBANM, USAN, pNNMi 

Indinavir, sulfatè d'; Indinavir, sulíato de; Indinavir Sulphate; 
Indinavin sutías; Indinavirsulíat L-735524; MK-0639; MK-639; 
SulỊato de ínđinavir; HHflMHaBnpa Cy/ibộaT. 
(a/?,YSi2S)-a-Benzyl-2-(fert-buịylcarbatnoyl)-Y-hydrõxy-N- 

,[(1S,2^?)-2-hydroxy-1-indanyO'4-(3-pyridylmetfiyl}-1-piperazi- 
nevạlẹramidé.súlíảte (.1:1). .
C36a , 7N 50 „ H 2S 0 <= 7 n . 9
CAS—  150378-17-9 (indmavtr); 157810-81-6 (indinavir suìíate). 
ATC—r  30SAE02. ’
ATC Vet — ,QJ05AEÓ1 
UNII —  771H53976Ọ

Pharmacopoeias. In Eur. (see p. vii), lnt., and us.
Ph. Bur. 8: (Indinavir Sulíate). A white or almost white, 
hygroscopic powđer. Freely soluble in waten soluble in 
m ethyl alcohol; practicaUy insoluble in heptane. Store in 
airtíght containers. Protert from light.
USP 36: (Indinavứ Suỉỉate). A w hite or ahnost white, 
hygroscopic powder. Freely soluble in waten soluble in 
methyl alcohob piacticaỉly insoluble in heptane. Store in 
airtight containers at a tem perature ot 25 degrees, 
excursions permitted between 15 degrees and 30 degrees. 
P ro tea írom moisture.

Uses and Admìnishation
Indinavứ is an HTV-protease inhibitor witb antivira] actìvity 
against HIV. It is used in the ưeatm ent of HTV inỉection and 
AIDS (p. 957.2). Viral resistance emerges rapidly when 
indinavdr is used alone, and it is thereỉore used with other 
antứeơovirals.

Indinavir is given orally as the suUáte, but doses are 
expressed in terms of the base; 116 mg of indinavữ suỉíate is 
equivaỉent to about lOOmg of indinavừ. It ìs given in a 
ụsual aduỉt dose oí 800 mg every 8 hours. Doses oí indinavir 
may need to be adjusted to manage signiAcant drug 
interactions. If used with delavừdine, a reduced indinavir

dose of 400 to 600 mg eveiy 8 hours should be considered. 
Similarly, a dose oí 600 mg every 8 hours ỉs recommended 
when indinavir is used wlth itraconazole or ketoconazole; 
restriction o ỉ the azole doses should also be consỉdered (see 
Uses and Admỉnistration of Iưaconazole, p. 583.3, and 
Ketoconazole, p. 585.3, respectively). ư given w ith 
riíabutin, indinavứ doses should be inãtased to 1 g every 8 
hours (the dose of riỉabutin must also be adjusted. see under 
Uses and Adminỉstration of RUabudn, p. 349.1). Indinavir 
should be given either 1 hour before or 2 hours aỉter meals. 
OT with a light, ỉovv-ỉat meal. Adequate hydration shouỉd be 
maintained. Treatment may have to be interrupted iỉ acute 
episodes of nephrolithiasis occur.

Fot details oỉ doses in children and adolescents, see 
below. For dctailỉ of modiHed dosage to be used in patients 
with hepatic impairment, see below.
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Adminiỉtration in childFen. For the ưeatm ent of HTV 
intectìon in children 4 years of age and older inđinavir is 
given orally with other antireưoviral drugs. A dose of 
500 mg/mJ every 8 hours is recommended; doses should 
not exeeed the adult dose (see above).

Adminístration in hepalic impairment. A reduction in the 
oral dose of indinavir to 600 mg every 8 hours is recom- 
mended lor patiems vvith mild to moderate hepatic insuữi- 
dency due to drrhosis.

Adverse Effeđs
The most commonly reported adverse eữects assodated 
with antứeưoviral regimens containing indinavir indude 
gastrointestinal disturbances (abdominal pain, diarrhoea, 
dyspepsia, nausea and vomiting), taste disturbances, 
headache, and dizziness. Nephrolithiasis, often with flank 
pain and occurríng with or vvithout haematuria, is the most 
írequently reported serious adverse eữect It appears to be 
dose-related and ũ  more ỉrequent in patients taking more 
than 2.4g daily; it also occurs more oỉten in children. 
Temporarily stopping treatment and giving Auids often 
resolve the symptoms, but interstitìal nephritis and acute 
renal ỉaỉlure have been reported. Dry skin and rashes occur 
commonly and may occasionally be severe. Cases of 
Stevens-Johnson syndrome and erythema multíỉonne have 
also been reported. Hypersensitivity reactions, induding 
vasculitis and sometimcs anaphylaxũ, have been assodated 
with indinavir. Hepatitis, induding cases resulting in 
hepatỉc íailure and death has occurred. Cases of acute 
haemolytic anaemia have been reported again with some 
íatalities. Other commonly reported adverse effects are dry 
mouth, dysuria, ỉatigue. Aatulence, hypoaesthesia, insom- 
nia, paraesthesia, pruritus, and add regurgitation. Neu- 
trophil counts may be reduced and mean corpuscular 
volume increased. Abnotmal laboratory test results 
assodated w ith indinavir-containing regimens have 
induded crystalluría, haematuría, proteinuria, raised liver 
enzymes, and asymptomatic hyperbilirubinaemia.

Immunc reconstitution syndrome (an inílammatory 
immune response resulting in dinỉcal deterioration) has 
been reported duríng the initial phase of ưeatm ent with 
combination antứetroviral therapy, induding indinavữ, in 
HTV-iníeded padentỉ with severe immune dehdency. 
Accumulation or redistribution oỉ body fat (lipodysơophy) 
induding Central obeãty, dorsocervical fat enlargement 
(buãalo hump), peripheral vvasting, íadal wasting, breast 
enlargement, and cushingoid appearance have been seen in 
patients receivỉng antữeữoviral theiapy, indudỉng indina- 
vứ. Metabolic abnormalities such as hypertriglyceridaemia, 
hypercholesterolaemia, insulin resistance, hyperglycaemia, 
and hyperlactataemia have abo been reported. Elevated 
creatine phosphokinase, myalgia, myositis, and rarely 
rhabdomyolysis have been reported with HlV-protease 
inhibitors, particularly w hen given w ith nudeoside 
analogues. Osteonecrosis has been reported, particularỉy in 
patìents w ith advanced HTV disease or long-term exposure 
to combination anrireưoviral therapy.
Reviews.

1. M oyk GJ, Ga2zard BG. A riỉk-henefit assessment oí HTV protease
ỉnhỉbỉtọn. Drug SaỊètỹ 1999; 20: 299-321.

Effeds on corbohydrote and lipid metobolism. HTV-pro- 
tea se  in h ib ito rs  h a v e  b e e n  a s s o d a te d  w ith  a  l ip o d y sơ o p h y  
s y n d ro m e  c h a ra c te r is e d  b y  p e r ip h e ra l  fa t  vvasting, C entral 
a d ip o s ity  a n d  t h e  so  c a lle d  'b id ỉa lo  h u m p ',  h y p e r lip id -  
ae m ia , a n d  in s u lin  r e s is ta n c e .1

A survey of 113 HTV-iníected patients receiving HIV- 
protease inhỉbitors íound lipođystrophy in 83% (severe in 
11%) and impaired glucose tolerance in 23% (induding

diabetes mellítus in 7%) after a mean of 21 months of 
therapy.2

A systematic review3 of publlshed material has 
conduded that use of HTV-protease inhibitors is assodated 
with increased concenưations of total cholesterol, tri- 
glycerides, and low-density lipoprotein; that use is often 
assodated with morphological signs of cardiovascular 
disease su ch as increased carotid intima thickness or 
atherosderotìc lesions. Comparison of the eỉfect of spedhc 
HTV-protease inhỉbỉtors showed tbat ritonavir was 
consistently assodated with elevated Upids and that, 
although some studies showed that saquinavir was 
assodated with elevated lipids, it was to a lesser degree 
than other drugs. Guỉdelines4 have been published 
outlining the management, induding drug therapy, of 
antlretroviral-induced llpid disorders in HlV-infected 
patients.

Impaừed glucose tolerance has been linked to reduction 
in insulin sensitìvity5 and has responded to treạtment with 
sulỉonylureas or insulin.4 Insulỉn resistance has been 
reported vvith some HĨV-protease inhibitors (such as 
indinavir and ritonavir-boosted lopinavir), but not all; 
atazanavìr has not been íound to alter insulin sensitivity, 
regardless of whether it is ritonavir-boosted or not.7
1. Can A. tt  aì. Pathữgeneris oỉ HlV-l-protease tnhỉbiior-associated 

peripheral ỉipodystrophy, hyperMpidaemia, and insulin resỉstance. Lanctỉ 
1998;331: 1881-3

2. Can A. t í  ai. Diagnosis. prediction, and natural course of HIV- ỉ protease- 
, inhibitor*assodated lipodysưophy, hyperỉỉpidaemia. and dlabetes

meỉlỉtus: a cohon studý. Lanat 1999; 353; 2093-9.
3. Rhew DC, t t  aĩ. Assodarion bctvveen protease inhìbitor use and 

increased cardiovascular risk in paiientỉ inỉeaed vvìth human 
ímmunodeỉĩdency vừus; a systematic review. ơ in  ln ftđ  Dù 2003; 37: 
959-72.

4. Dubé MP. t í  al. Guideỉines for the evaluatlon and management of 
dyslỉpidemia in human immunodenciency virus (HIV)-infecied adults 
receỉving antíreưoviral thcrapy; recommendatỉons oí tbe HIV Medỉcine 
Assodatỉon of the lníeaious Disease Sodety oí America and the Adult 
AIDS CUnỉcaỉ Trials Group, ơm Ịnfea Dtỉ 2003; 37: 613-27. Àlso 
avaiỉable at: http://www.jouraals.udiicago.edu/doi/pdf/10.1086/ 
378131 (accessed 28/08/08)

5. Waỉlỉ R. tí  al. Impaired gỉucose tolerance and protease inhibitors. Ann 
Intem Med 1998; 129: 837-8.

6. Dubé MP. t í  ai. Protease inhìbỉtor-assocỉated hyperglycaemia. Laneet 
1997:350: 713-14.

7. Panei on Amiretroyixal Guỉdeỉines ỈOT Adulu and Adolescenis.
Guidelỉnes for the use o í antirctToviral agentỉ in HTV-I-infeCTed adults 
and adolescents. Department of Health and Human Services. January 
2011. Availablẽ at: http://aidsinfo.nih.gov/comenưiles/
AdultandAdolescentGL.pdf (accessed 04/04/11)

EHeds on itìe cardiovascular System. Use of HTV-protease 
inhibitors has been assodated with myocardial iníarction 
and sưoke ỉn some cohort studies; risk appears to be great- 
est among patients vvith other risk lactors ỉor cardiovascu- 
lar disease.1 In a nested case-control study,2 the risk of 
myocardiaỉ inỉarction was increased by cumuladve expo- 
sure to all studied HTV-protease inhibiton except saquina- 
vir, and particularly to ritonavữ-boosted lopinavir and 
boosted or unboosted amprenavir/íosamprenavir.

For adverse effects of HlV-protease inhibitors on 
carbohydratè and lipid metabolism that increase the rísk 
of coronary vascular disease, see above.
1. Panel OD Amỉrctrovứal Guidelines tor Adulu and Adolescenu. 

Guidelines (or the use of antiretrovứal agents in HTV-l-infecied adultỉ 
and adolocents. Department of Health and Human Services. January 
2011. Available au http://aidsinfo.nih.gov/comentliles/ 
AdultandAdolescentGL-pdl (accessed 04/04/11)

2. Lang s, et ữl. Clinỉcal Epidemỉology Group oỉ the French Hospital 
Database on HIV. Impaa of individual anthetrovìral drugs on the lisk of 
myocardial ỉnĩarctỉon ỉn buman immunodebdency vỉrus-ỉniected 
patlents: a case-control study nested within the French Hospiul 
Dalabasc on HTV ANRS cohort C04. A n h  InUm Mtd 2010:170:1228-38.

Effeds on the kidneys. Nephrolithiasis has been reported 
in about 10% ol patients receiving indinavir, and the ind- 
dence may be higher in patients with haemophilia or 
hepatitis c iníection.1 In some cases, indinavir-induced 
nephrolithiasis may occur years aher stopping the đrug.2 
There have also been reports of nephrolithiasis in patients 
given atazanavứ or íosamprenavdr. Both asymptomatic1 
and symptomatic4-5 crystalluría have been reported in 
patients receiving indinavir, with symptomatic urinary- 
tract disease in 8%. Indinavdr has been identihed as the 
major constituent of both urinary crystals5 and calculi.6 In 
addition there have been reports of acute interstitìal 
nephritìs assodated with indinavir7 and deterioratíon of 
renal hinction assodated with both indinavii4 and ritona- 
vir.9'10 Renal atrophy vvas assodated with long-term treat- 
ment with indinavứ.1112

Pactors that may increase the risk of indinavir 
crystallisatìon in the urine indude volume depledon, 
hepatic insuíhdency, lovv urinary pH, renal insuffidency or 
tubular cell injury, and lovv lean body-mass.2
1. Brodie SB. t í  a i  Varỉatỉon in inddence of ỉndinavỉr-assodated 

nepbroỉithUsis among HTV-posỉtive paúents. A1DS 1998; 12:2433-7.
2. Huynh J, t í  aì. ỉndỉnavìr-induced nephroỉithiasU three and one-haỉí

years aíter cessation of ỉndinavỉr therapy. lìứ Uroí Nephroi 2010. 
Avaiỉabỉc ai: http://www.springerlink.com/comenƯ
54x727175v5j2362/fulltext.pdf (accessed 08/02/11)

3. Kơpp JB, tí  ai. Crystalluria and urinary tract abnormalities assocỉated 
with indinavừ. Ann ỉn ttm M ed  1997; 127: 119-25.

AU cross-reíerences reíer to entries in Volume A

http://www.jouraals.udiicago.edu/doi/pdf/10.1086/
http://aidsinfo.nih.gov/comen%c6%b0iles/
http://aidsinfo.nih.gov/comentliles/
http://www.springerlink.com/comen%c6%af
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4. Hachey DM, tí  aỉ. Indỉnavir crysttUuria in  an HTV-positive man. A m  
Pharmaather 2000; 34: 403.

5. Pamularo G. tí  ai. Symptomatíc crysiaUurỉa assodaced wỉth indinavừ. 
A m  PharmacoOưr 2000; 34: 1414-18.

6. Daudon M. t í  aỉ. Urinary stones in HIV- l-positỉve patíents treatcd w ith 
ỉndỉnavỉr. Lartctí 1997; 349: 1294-5.

7. M arroni M. t í  al. Acute interstidal nephritis secondary to  tbe 
adm iniỉtradon of indinavỉr. Ann Pharmacother 1998; 32: 843-4.

8. Boubaker K. tí  al. Changes in renal hinctỉOD assodated vrith indinavir. 
AỈDS 1998; 12: P249-P254.

9. Duong M, t í  al. Renal £úlure after treatm cnt w ith rỉtonavữ. Lanctí 1996; 
348: 693-4.

10. Chugh s, tí at. Ritonavừ and re iu l ỉaiỉure. N  EngUMed 1997; 336: 138.
11. Hanabusa H, t í  ai. Renal atrophy assodated with long-tcrm creatment 

w ỉth Indlnavir. f f  Engl J  Med 1999; 340: 392-3.
12. Cattelan AM. t í  ai. Severc hypcrtensỉon and renal atrophy assodated 

vvlth ỉndỉnavtr. ơ in  ỉnfeơ Dừ 2000; 30: 619-21.

Effects on the menstrual cyde. Irregular, prolonged, or 
heavy m enstiuation1 in 4 patients receiving ritonavữ sub- 
sequently retum ed to nonnal in the 3 who were trans- 
íerred to a diSerent HTV-protease inhibitor.

1. Nlelsen H. H yperm enorrhoei u so d a ted  with rltonavir. Im c t t  1999; 
353; SI 1-12.

Effech on mental State. Acute paranoid reactions occurred 
on two occasions in  a patíent receiving saquinavir.1 

1. Hnỉayson JA. Laỉng RBS. Acute paranoid reaction to saquinavir. Am J  
Healtk-Sytt Phàrm 1998; 53:2016-17.

Effects on the pancreas. Pancreaticis was associated with 
use of ritonavir w ith saquinavữ in  1 patient,1 and with 
ritonavứ (other drugs unspedSed) in 2 others,2 and was 
belỉeved to be secondary to hyperlipidaemia (see Eừects 
on Carbohydrate and Lipid Metabolism, p. 986.2).

1. McBrỉde M. t í  al. Lipld lovvenng therapy ỉn  patỉents w ith HIV ỉnỉection. 
Lancet 1998; 352: 1782-3.

2. Di Perri G. tía ỉ. HlV-protease ỉnhibỉtors. N  Engí JM tít 1998; 339:773-4.

Effects on sexual hindion. Sexual dyshinction has been 
reported in patients given combination therapy with HTV- 
protease inhibitors and reverse transcriptase inhibitors.1-2

1. Martínex E, t í  ai. Sextial dyshinctíon vvith protease ỉnh ỉb iton . Lanotí 
1999; 353: 810-11.

2. Colebunders R. t í  ai. Sexual dysỉunction w ith protease ỉnhỉbitoTS. Lanetí 
1999; 333: 1802.

Effects on the skín. Rashes have been reported in about 
20% of patients receiving indinavir and ỉn 3 to 5% of 
patìents recelving nelSnavir o r . saquinavir. Rash is 
described as a ừequent adverse effea of ritonavữ. In 
patients taking indinavir who reported rashes,1 the rash 
commonly appeared vvithin 2 weeks of starting treatment, 
was hequently accompanied by pruritus, and was usually 
seư-limitmg, commonly resolving vvithin 4 vveeks. Similar 
pattems have been reported with amprenavir/losamprena- 
vir (see p. 98Ọ.3).

Paronychia and pyogenic granuloma of the great toes has 
been reported in patients receiving indinavừ.2

1. Gạjewski LK. t í  aỉ. C haracterâadon of rash with ỉnđinavỉr ỉn a natỉooal 
patíent cohon. Ann Pharmaeother 1999; 33: 17-21.

2. Bouscarat F. tí  ai. Paronychia and pyogenic granuloma of the great toes 
in patients treated vvỉth indinavir. N  Engl J  Med 1998; 338: 1776-7.

Precautions
Indinavir is mainly metaboUsed in  the liver and thereíore 
caution and possible dosage reduction are requữed in 
hepadc impairment. Patients with pre-existing liver disease 
or co-inỉected vvith chronic hepatitis B or c and ueated with 
combination antireưoviral therapy are at increased risk for 
severe and potentially tatal hepatic adverse events.

Aỉthough renal excretion is a relatively minor route of 
climination, adequate hydration is recommended to reduce 
the risk o t  nephrolithiasis; monitoring is adviỉed in the 
presence of renal impairment. Treatment may need to be 
temporarily interrupted or stopped completely in patients 
developing nephrolithiasis. Caution is advised in treating 
patients vvith haemophilia A and B as reports of 
spontaneous bleeding have been assodated with the use 
of HTV-protease inhibitors.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, classihes indinavữ as por- 
phyiinogenic it should be presoríbed only for compelling 
reasons and precautions should be taken in all patients.1

1. The Drug Daubase tor Acute Porphyiỉa. Avallable ac http://www. 
drugs-porphyria.org (accessed 14/10/11)

Pregnancy. A reuospective survey* involving 89 vvomen 
who received HlV-protease inhibitors during pregnancy 
indicated that these antivứals appeared generally safe. In 
the USA, guidelines2 for the usê of antiretroviraĩ drugs in 
pregnant HIV-infected women suggest that when an HTV- 
protease inhỉbitor is required as part of an antiretrovữal 
drug regimen íor either matemal health or prevention of 
neonatal HIV transmission (see p. 959.1), ritonavir- 
boosted lopinavir is a drug of choice; suitable altemative

HTV-protease inhibitors include nelhnavữ, or ritonavir- 
boosted atazanavir, Indinavứ, or saquinavứ.

1. Morris AB. tí  aỉ. M ulticenter revỉemr of protease ỉnhibitors in 89 
pregnanóes. J  Acquir ỉmmune DẹỊữ Syndr 2000; 25: 306-11.

2. Public Health Service Task Forcẽ. Recommendatíonỉ ỉor u$e oỉ 
antíretrovinỉ drugs ỉn pregnant HỈV-iníected wom en for maternaỉ 
heaỉth and Interventions to reduce perinatal HIV transmỉssỉon in the 
United States (ỉssued 29th AprỉL 2009; updated 24th May, 2010). 
Available ac  http://aỉdsinỉojtỉh.gov/contentfiles/PQrỉnatalGL.pdf 
(accessed Ỉ9/Ỡ8/ỈỮ)

Interactions
Indinavứ is metabolised mainly by the q^ochrome P450 
isoenzyme CYP3A4. It may compete for the same metabolic 
pathvvays with many drugs that are metabolised sỉmilarly, 
often resulting in mutually increased plasma concentra- 
tions. A drug that is a signiScant inducer of microsomal 
enzymes, părtlcularly CYP3A4, may reduce plasma 
concentratìons of indinavứ. HlV-protease inhibitors may 
themselves induce metabolism and may reduce plasma 
concentratìons of other drugs.

Althõugh spedăc guidãnce varies between licensing 
authorìties, licensed . product iníorm ation generally 
contra-indicates the  use of HlV-protease inhibitors, 
induding indinavir w ith drugs that are highly dependent 
on CYP3A4 for dearance and for which elevated plasma 
concenưations are assodated vdth serious or liíe-threaten- 
ỉng events. These indude
• the aIphar adrenoceptor antagonist aIfuzosin
• anóarrhythmics (amiodarone)
• antíhistamines (astemỉzole and  terỉenadine)
• antipsychotics (pimoãde)
• ergot derivatives (dihydroergotamine, ergometrine, 

ergotamine, and methylergometrine)
• gasưointestinal prokinetics (dsapride)
• sedadves and hypnotics (aỉprazolam, oral midazolam, 

and triazolam)
• statỉns (lovastatìn and simvastatin)
When indỉnavữ is boosted with ritonavữ, use with beprídil, 
dozapine, dexaopropoxyphene, tusidic add, diazepam, 
estazolam. flurazepam, quinidine, pethidine, and pừoxicam 
should also be avoided. Similarly, ritonavir-boosted 
indinavữ should not be used tvith drugs having narrow 
therapeutic windows that are highly dependent on CYP2D6 
ÍO T  dearance, such as the andarrhythmics encaỉnide, 
Qecainide, and propafenone. Ovring to the potential íor 
increased se rum concentrations of sildenaũl indỉnavứ 
should be avoided vvith sildenahl vvhen given at the doses 
needed for the treatm ent of pulmonary hypertension. 
Similarìy, indinavir may inCTease serum concentrations o{ 
inhaled salmeterol and the combination is not recom- 
mended. Use of indinavứ with rosuvastatin should also be 
avoided. Riíampidn and St John's w on decrease the 
concentratíon of indinavir; use vvith the antiretroviral is 
contra-indicated due to the possible loss of its activity and 
development of resistance. Use of indlnavữ with atazanavir 
is contra-indicated as both drugs have been assodated with 
indirect hyperbilirubinaemia.
■ O ther H iv-protease inhibitors may have similar 

interactions. The prindpal interactions that have been 
reported as a risk for one or more of the various HTV- 
protease inhibitors are listed beỉow.

Reỉerences to interactions assodated with HTV-protease 
inhibitors.

1. Eagỉìng VA. tí a i  DìQerendal inhibitìon of cytodirom e P450 isoíorms by 
the protease inhíbiton, dtonavir. saquinavứ and  ỉndinavỉr. Br J  Clin 
Pharmaai 1997; 44: 190-4.

2. von Moltke LL, tí  ai. Procease inhỉbitors as inhibỉtors of hum an 
cytochromes P450: hỉgb Hsk assodated vvith rỉtonavir. J  ơ in  Pharmacoỉ 
1998;38: 106-11

3. Maiaty 12. Kuper JJ. Drug interaaions of HỈV proieasc ỉnhibitors. Drug 
Saftíy 1999; 20: 147-69.

4. U ckson  A. t í  ai. Phamiacokinetỉcs and pharmacodynamics oi drug 
interactíonỉ involving HIV-1 protease inhibitors. AĨDS Rev 2004; 6 :2 0 8 - 
17.

Amfelomines. For mention of interactions, induding a 
latal serotonergic reaction, w ith mttkylenedioxymethamfeta- 
mine (Ecstasy) in patiehts receiving ritonavir, see 
p. '2325.3.

Analgesks. Ritonavữ and possibly other Hiv-protease 
ínhibitors produce complex and potentíally serious inter- 
actỉons vvith some opioids (see p. 111.2). Interactions 
bervveen ritonavir and dexơopropoxyphene (p. 45.1) or ptthi- 
dine (p. 123.2) are considered to  be espedally hazardous. 
Ritonavir might also prolong /mtanyl-indìiced respiratory 
depression (see p. 63.2). Amprenavir, nelhnavir, ritonavir, 
and ritonavữ-boosted HlV-protease inhibitors may reduce 
plasma concentrations of methadone (see p. 91.1). For the 
eãect of some HTV-protease ỉnhibitors on the pharmacoki- 
netics of buprmoTphine, sce p. 32.3.

Use of ritonavdr vvith píroxicam can result in potentíally 
toxic concentrations of piroxicam (see p. 126.3).

Antíarrhythmks. Use of HTV-protease inhibitors with the 
antiarrhythmics amiodarơne, encainide, fỉecainide, propa/en- 
one, or quinidine may result in  potentially toxic plasma

concentrations of these drugs with an increased risk of 
ventricular arrhythmias.

Antiboderíals. Plasma concentrations of HTV-protease 
inhibitors may be reduced to subtherapeutic levels by rif- 
ampián- boosting with ritonavứ does not overcome the 
interaction and increases the risk of hepatotoxidty.1 Rifa- 
butin generally has less eữect but may reduce plasma con- 
centrations of unboosted indinavữ, saquinavữ, and nelfl- 
navir; conversely, it has been suggested that use of 
riíabutin may increase plasma concenưations of ritonavir- 
boosted lopinavir (see p. 1003.1). In addition. plasma con- 
cenưations of rítonavữ-boosted riíabutin are generally 
increased by most HTV-protease inhibitors, with a conse- 
quent risk of uveitis. In general, HTV-protease inhibitors 
should not be used with riíampidn (p. 353.2) and dose 
reduction oỉ riíabutin is generally required when it is 
given with an HTV-protease inhibitor (see under Uses and 
Adminiỉtration of Riíabutin, p. 349.1). Increased dose.s oỉ 
ừidứiavir have been suggested for use with riíabutin, for 
detailỉ see Uses and Administration, p. 986.1.

HTV-protease inhỉbitors may inhibit the metabolỉsm of 
daríthromydn (p. 267.3) and possibly other macrolides.

1. Panel on Anrirctroviral G uiddines for Aduỉts and Adoỉescents. 
Guiđeỉỉhes (or the use of antỉretrovữaỉ agems in HIV-l-infected aduỉts 
and adoỉescenu. Department ữí Health and Human Services. January 
2011. Avaíỉable at: http://aidsinfo.nih.gov/conten tfíỉes/
AdulỉandAdoIescencGL.pdf (accessed 04/04/11)

Antidepressanh. HTV-protease inhibitors may inhibit the 
metabolism oỉ deứpramine and other tricydic antịdepres- 
sants (p. 406.3). Interactions may ako occur between HIV- 
protease inhibitors and SSRIs such as Ịhioxỉtìne (p. 424.3), 
and have also occurred with bupropion (p. 410.2) and 
trazodone (p. 452.2).

Plasma concentrations of HTV-protease ỉnhibitors may be 
reduced by st John's wort as a result of induction of 
cytochrome P450; concomitant use should be avoided.1 ít 
should be noted that the indudng effect of St. John's wort 
may persist for at least 2 -weeks after treatment is stopped.

1. PlsdteUỈ s c  tí  ai. Indỉnavir concentratỉons and St John 's worL Laneet 
2000; 355: 547-8. CotTectìon. ibid. 2001; 357: 1210.

AntịepilepHcs. Reduced plasma concenaations of HTV-pro- 
tease inhiblton may be anddpated ư the enzyme induqers 
carbanuatpine, phenobarbital, or phenytoin are given concur- 
rently; in particular, once daily regũnens of ritonavứ- 
boosted lopinavir should be avoided vvith any of these 
drugs.1

Plasma concenưatíons of andepileptícs may ạlso be 
altered when they are used with HlV-protease inhibitors. 
Por hirther inlormation, see under Carbamazepine 
(p. 517.2), Phenobarbital (p. 537.3), Phenytoin (p. 544.1), 
Lamotrigine (p. 530.2), and Valproate (p. 558.1).

1. Panel on Anđretrovỉraỉ Guidelincs ỉo r Aduỉts and Adoỉescents. 
Guldeỉines for the use of antiretroviral agents in H rv-l-iníerted adults 
and adoỉescents. Department of Health and Human Services. January 
2011. Avaỉlable at: http://aidsinio.mh.gov/coatentfiles/
AduỉtandAdolescentGL.pdí (accessed 04/04/11)

Antifungab. Plasma concentrations 'of HTV-protease inhi- 
bitors may be increased by azole antìỉungals. Reduced 
doses of indinavừ have been recommendeđ for use with 
itraconaỉole, and may also be considered for use with keto- 
conazolt—for hirthẽr iníormation see under Uses and 
Administration (p. 986.1).

Conversely, plasma concentrations of ketoconazole, and 
possibly iưaconazole may be increased by some HIV- 
protease inhibitors, and in particular ritonavứ. u s  Iicensed 
produa iníormation for ritonavir advises that iưaconazole 
or ketoconazole doses greater than 200 mg daily are not 
recommended. Similarly, fluamazole can cause signiíicant 
increases in tipranavir concentrations, and it hàs thereỉore 
been suggested that if this combination is used, fluconazole 
doses should not exceed 200 mg daily. In contrast, HTV- 
protease inhibitots (and especially ritonavir) may substan- 
tially decrease concentrations of voriconaĩole; use wáth 
ritonavir or any ritonavir-boosted HTV-protease inhibỉtor 
should be avoided.

AnKhiỉtamines. HTV-protease inhibitors inhibit the meub- 
olism of non-sedatíng antihistamines su ch as astemãole 
and terfermdine resulting in increased plasma concentra- 
tions of these drugs and an increased risk of serious ventri- 
cular arrhythmỉas. Such combinations should be avoided.

Antimalaríals. Por a  discussion of possible interactions 
between HTV-protease inhibitors and quừiine, see p. 668.1.

Anlineopkutỉcs. Plasma concenơations of indinavií were 
increased1 duiing use with ùiterỉeukin-2. Plasma concentra- 
tions of the vỉnca alkaloids, vmcrừtìnt and vinblastiru, (see 
p. 882.3) may also be increased when given with ritona- 
vữ, potentially leading to signUicant haematological or 
gastrointestinal adverse eữects. For the eííect o{ HlV-pro-

The Symbol t  denotes a preparation no longer actively marketed

http://www
http://a%e1%bb%89dsin%e1%bb%89ojt%e1%bb%89h.gov/contentfiles/PQr%e1%bb%89natalGL.pdf
http://aidsinfo.nih.gov/conten
http://aidsinio.mh.gov/coatentfiles/
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tease inhibitors on paditaxeỉ, see Interactions, Antivừals, 
p. 842.2.

ỉ . R sdtclli sc. tí ai. Aỉteration in ỉndinavỉr dearance during interlcuìdn-2 
ỉnhisỉons in patỉents ỉnỉected with the huraan irrưnunodeliáency virus. 
Pharmàcotherapy 1996; 18: ỉ 212-16.

Antipsychotics. Ritonavir and possibly other HTV-protease 
inhibitors may increase plasma concentrations of cloĩapine 
(but see p. 1061.3), pimoĩidí (p. 1097.2), and sertindole 
(p. 1107.3) resulting in increased toxidty. Concomitant 
use should be avoided. Plasma concentrations of thiorìd- 
aãne may also be increased when given with some HTV- 
protease inhibitors.

Antivirals. Hiv-protease inhibitors can inhibit metabolism 
of other drugs ừom the same dass' and increases in 
adverse eữects have resulted.

Plasma concentrations of atazanavir, am prenavir/ 
íosamprenavir, indinavừ,2 and lopinavir-ritonavir may be 
reducedby nevirapine: although increased doses of ritonavir- 
boosted lopinavir can be considered to manage the 
interaction (see under Uses and Administration of 
Lopinavir, p. 1002.1), licensed prođuct intormation advises 
that use of atazanavir or unboosted íosamprenavir with 
nevirapine should be avoided.

Plasma concentrations of amprenavir/íosamprenavir, 1 
indinavir,5 lopinavir, nelCnavir, rítonavir, and saquinavir 
may be increased by delavirdine: a decreased dose of 
indinavir is recommended when it is used with delavirdine 
(see Uses and Administration, p. 986.1) and the UK licensed 
Iníormation for saquinavir recommends that liver lunction 
should be m onitored if saquinavir is given with delavirdine. 
Fosamprenavir and nelíinavir may in contrast decrease 
plasma concenưations of delavữdine (for lurther inlorma- 
tion see under Interactions of Delavirdine, p. 972.2).

Plasma concentrations of amprenavir/tosamprenavir, 
atazanavir, darunavir, indinavir, lopinavir, and saquinavir 
are decreased when given with tỊavircnĩ. Dose adjustments 
can be considered w hen efavữenz is used with ritonavir- 
boosted lopinavir, or in some cases, with ritonavir-boosted 
atazanavir; for turther iníormation, see Uses and Admin- 
istration of Lopinavừ (p. 1002.1) and Atazanavir (p. 968.1), 
respectively. The use of efavirenz vvith ritonavir is associated 
with an increased írequency of adverse effects, presumably 
due to competitive ỉnhibition of metabolism, and liver 
enzymes should be monitored in patients receiving this 
combination. Plasma concenưadons of nelỉinavir are 
increased when given vvith efavirenz, but the combination 
is usually vvell tolerated at Standard doses.

Plasma concentrations of HTV-protease inhibitors may 
also be altered by etravirine; use with certain HTV-protease 
inhibitors should be avoided entirely (see Interactions of 
Etravữine, p. 978.3).

Although there is no dứect interaction between HTV- 
protease inhibitors and didanosine, the buffer induded in the 
didanosine ỉormuỉation can impaự their absorption; doses 
should be separated by at least 1 to 2 hours from didanosine 
doses, which should be given on an empty stomach.

For a report of reduced area ũnder the plasma 
concenưatìon-time curve for áắovudine in patients receiving 
ritonavữ, see p. 1026.3.

1. Panel on  A utìretrovữal Guideỉỉnes for Adults and Adolescents.
Guìdelìnes ỉor the use o ỉ am ừetrovìiaỉ agenu ỉn H IV 'l-m feaed adults 
and  adoỉescents. D epanm eiu oí Health and  Human Services. January 
2011. Avaỉlable at: http://aidsiniojnh.gov/comencfiles/
AđuỉtandAdolescentGL.pdỉ (accessed 04/04/11)

2. M urphy RL. t í  a i  Antiviral effect and pharmacokỉnetíc inỉeractíon 
betvveen nevirapine and ỉndinavứ ìn persons ỉníected vviih hưman 
im m unodeSdency vừus type l.J In fe đ D ừ  1999; 179: 1116-23.

3. Perry JJ, t í  aỉ. Phannacoldnetic drug-drug interactỉon study of 
deỉavứdỉne and indỉnavỉr ỉn heaỉthy súbịecis. J Acquừ Immunt Deftc Syndr 
Hum Retrơviroỉ 1998; 18: 252-9.

Benzodiazepỉnes. For the eữect of HlV-protease inhibitors 
on benzodiazepines, see Dỉazepam, p. 1069.2.

Cardioc glycosides. For details of a possible interaction 
bem een ritonavữ and digoxin, see p. 1357.1.

Corticosteroids. Corũcosteroids, in particular dexa- 
methasonc, may induce the metaboiism of HTV-protease 
inhibitors resulting in reduced plasma concemrations. For 
the eữect of ritonavứ on plasma concentrations of Ịlutàca- 
sone, see p. 1620.1

Ergot alkaloids. For reports of ergotism in patients receiv- 
ing HTV-protease inhibitors and ergotamine, see Ergot- 
amine, p. 675.3.

Gastrointestind drugs. The antidiarrhoeal lopcramidt 
markedly reduced exposure to saquinavir in 12 healthy 
subjects given a single dose of both drugs.1 Exposure was 
reduced by about 54%, a reduction of the same order of 
magnitude as seen with enzyme inducers such as rif- 
ampidn, although the mechanism in this case was 
thought likely to be impaired absorption of the antivữal. 
Prolonged use ol ỉoperamide might lead to substantial ị 
reductions in saquinavữ plasma concentrations, and I

reduced dinical efficacy. Plasma concentrations of loper- 
amide were also increased, and those oỉ its metabolite des- 
methylloperamide correspondingly reduced, but this was 
thought unlikely to be of dinical signiũcance.

Atazanavữ and indinavir depend on add  pH in the 
stomach íor adequate absorption, and aậd-suppressive 
therapies such as histamừie Hyanừigonừts and proton pump 
inhibitữrs may signihcantly reduce theữ absorption; ư  add- 
suppresãve therapy is necessary, it has been suggested that 
these HlV-protease inhibitors be boosted with low-dose 
ritonavữ to ensure adequate antiretroviral activity.2 In the 
case of atazanavir, a dose increase of the antireưovứal may 
also be necessary ií use vvith an add-suppressive therapy 
cannot be avoided; for íurther iníormation, see Uses and 
A dm inistration of A tazanavir (p. 968.1). A review 3 
suggested a similar precaution (or giving the tvvo drugs at 
suitabỉy separated intervals) for íosamprenavir, there was 
conũirting evidence íor a decrcase in plasma concentrations 
of lopinavir and tipranavir with increased gastric pH and 
any clinical signihcance was uncertain. It considered that 
nelhnavir should not be given with a proton pump 
inhibitor.’ A pharmacokinetic study in 12 patients with HIV 
reported an increased exposure to saquinavir vvhen 
omeprazoIe was given with, or 2 hours beíore. a regular 
dose of ritonavir-boosted saquinavlr. The mechanism for 
this interaaion is undear; inhibition of cytochrome P450 
isoenzymes by omeprazole could play a ro le / Licensed 
product information suggests caution when using ome- 
prazole and ritonavir-boosted saquinavir together, and 
recommends monitoring íor saquinavir toxicity.

For the eữect of HTV-protease inhibitors on ásaprìde, see 
p. 1835.3.

1. Mikus G, tí a i  Reduction oỉ saquỉnavỉr exposure by coadmỉnisưation of 
loperamide: * two-way pharmacokinetic interaction. Oin Pharmacokinet 
2004;43: 1015-24.

2. Fulco pp. tí  ai. Acỉd suppressive therapy and ihe efíecu on protease 
ỉnhibitors. Ann Pharmacother 2006; 40: 1974-83.

3. Falcon RW. Kakuda TN. Drug inceraciions beiween HTV proteasc 
inhibiiors and acỉd-reducừig agents. Clin Pharmacokintí 2008; 47:75-89.

4. Singh K  tí a i  Pharmacoldnetics and saỉety of saquỉnavừ/ritonavir and 
omepraxole ỉn HTV-íníeaed subjects. Cỉin Pharmacoỉ Thtr 2008; 83: 867- 
72.

Grapefruit. Exposure to saquinavữ was increased by 50% 
when taken vvith grapeữuit juice;' however, licensed pro- 
duct iníormation does not recommend any adjustment of 
dosage of saquinavứ.

1. K uplerxbm idt HHT. a  al. Grapeừuit juicc enỉlances che bioavailability 
o ỉ the H1V protease inhibiior saquLnavir in men. Br J ơ in  Pharmacoĩ 
1998;45:355-9.

Hormonoi contraceptives. For the eííect of HTV-protease 
inhibitors on the efficacy of hormonal contraceptives, see 
p. 2243.3.

Immunosưppressants. Mutual increases in the area under 
the plasma concenưation-tứne curves ỉor saquinavứ and 
áclospcrin were reported in  a kidney transplant ređpient.1 
The resultant adverse efiects subsided w hen doses of both 
drugs vvere reduced by halí. Similar interactions have 
occurred vvith other HTV-protease ixừúbitors.

HTV-protease inhibitors may inhibit the metabolism of 
ừicrolimus (see Antivứals, p. 1978.1).

1. Briniunan K, tí aỉ. Pharmacoỉônetic in teraaion  between saquinavii and 
cydosporỉne. Ann ìntem MeiPỉ998; 129: 914-15.

Phenylpropqnolamine. For a possible interacưon between 
phenylpropanolamine and antìreưovirals induding indi- 
navir, see Stavudine, p. 1016.2.

Stotins. HTV-protease inhibitors may inhibit the metab- 
olism of statins metabolised by CYP3A4 isoenzymes result- 
ing in an increased risk of myopathy. Aỉtbough those sta- 
tins less dependent on CYP3A4 for metabolism may be 
used in certain drcumstances to manage HTV-protease 
inhibitor-ỉnduced lipid disorders, in general use vviLh 
lovastatin or simvastatin should be avoided, and HTV-pro- 
tease inhibitors should be given vvith cautìon in patients 
receiving atorvastatin or rosuvastatin.

Theophylline. For a potential eSect oỉ ritonavữ on theo- 
phylline, see p. 1235.2.

Uroiogical drugs. Serum concenưations oỉ the phosphodi- 
esterase type-5 itứúbitors íildenaỊil, tadalaỊil, and vardenaỊil 
may be increased when some HTV-protease inhibitors, par- 
ticularly ritonavứ, are given concurrently.

For the e h e a  of HTV-protease inhibitors on sildenaSl. 
induding a report of fatal myocardial infarctíon aíter 
sildenahl in a patient receiving ritonavứ and saquinavữ, see 
p. 2366.3.

Where use of sildenaíiL tadalaíil, or vardenahl with a 
potent CYP3A4 inhibitor (sucb as indinavữ or ritonavìr) 
cannot be avoided. reduced doses have been suggested; use 
of H iv-protease inhibitors (particularly ritonavir) is 
contra-indicated in those using siỉdenahl for the ữeatment 
of pulmonary hypertension. For íurther iníonnation, see

under Uses and Administration of Sildenaíil (p. 2364.2) 
Tadalahl (p. 2368.2), and Vardenahl (p. 2372.1).

Vasopressin receptor antogonists. Hiv-protease inhibitor 
may inhibit the metabolism of conivaptan (see p. 2486.2 
and tolvaptan (see p. 2633.1).

Warfarin. For the eííect oí HTV-protease inhibitors on thf 
response to vvaiỉarín and other anticoagulants, see 
p. 1533.1.

Antiviral Action
Indinavir is a selective, competitive, revenible inhibitor oj 
HTV-1 and HTV-2 proteases with a teníold greater selectivity 
for m v-1  protease. It inteiíeres vvith the íormation ol 
essential viral proteinỉ making them incapable of iníecting 
other cells. Viral resistance develops rapidly when HIV- 
protease inhibitoTS are 'given alone and thereíore they are 
used with other antiretrovirals. Various degrees of cross- 
resistance bervveen Hiv-protease inhibitors may occur.

Pharmacokinetics
Indínavir is rapidly absorbed aíter oral doses and peak 
plasma concentrations occur in 0.8 houts (range 0.5 to 1.1 
hours). Bioavailability is about 65% aíter a single 800-mg 
dose. Absorption is reduced ư given with a meal high in 
calories, fat, and protein but is less aHerted by a light meal 
(for the effect of pH see Gastrointestinal Drugs under 
Interactìons, above). At doses up to 1 g, increases ỉn plasma 
concemration are proportionately greater than increases in 
dose. Plasma protein binding is about 60%. Indinavir is 
reported to cross the blood-brain barrier. It undergoes 
oxidative metabolism by cytochrome P450 isoenzyme 
CYP3A4 and glucuronidatíon. At least seven metabolites (1 
glucuronide and 6 oxidative metabolites) have been 
identihed. The elimination half-life is 1.8 hours. Less than 
20% of the absorbed dose is excreted in the urine, about half 
of this as unchanged drug. The remainder is excreted in the 
íaeces.
Reíerences.

1. Stâhle L  tí  ai. Indỉnavỉr in cerebrospinaỉ ỉluid of HlV-l-iníected patients. 
Lancet 1997; 350:1823;

2. Bem ard L t ía L  lndixuvìr concenưations ỉn bair from patients receiving 
highly active anúretroviral therapy. Lanctí 1996; 352: 1757-8.

3. Wỉmergerst u . t í  ai. Ưse oí saỉiva spedm ens ỉor monUorỉng ỉndinavir 
therapy ỉn h u n u n  im m unodeSdracy vlrus-ỉníeaed patíents. Antìmiavb 
Agenis Chemother 2000; 44: 2572-4.

4. Haas DW, t í  ai. Steady-state pharmacokỉnetícs o i  indinavir in 
cerebrosỊrinaỉ fluid and pỉasma among adults w ilh hum an ỉmmuno- 
deâdency  virus type 1 mỉection. Qin Pharmacol Ther 2000; 68: 367-74.

5. BurgerDM, tí  al. Phannacữlđnetỉcs of ứie protease inhibỉtor indiruvir in 
h um as ỉmmuĐodeíỉdency virus cype ỉ-ỉn íeaed  children. Antímiơob 
Agents Chemother 2001; 45: 701-5.

6. Kappelhoữ BS, t í  aỉ. Populatỉon phannacoỉónetics of indỉnavỉr aỉone and 
in combinatíon wỉth ritonavir in HTV-l-ỉníeaed patỉents. Br J  Qin 
Pharmaeol 2005; 60: 276-86.

7. Unadkat JZ>, tí  ai. Pharmaeokỉnetics and saỉecy of indỉnavứ in huxnan 
ỉnununodefidency vỉrus-inỉected pregnant vvomen. Arưimicrob Agmts 
ơưmother 2007; 51: 783-6.

P r e p a r a t i o n s

Proprietary Preparotíons (detaỉls are given in Volume B)

Single-ingredienl Preparotìom. Arg.: Avural; Crixivan; Elvena- 
vũ; Forii; Indileat; Inhibisamt; A u s t r a l Crixivan; Austrũr. 
Crixivan; Belg.: Crixivan; Braz.: Crixivan; Indinax; CaruuL: 
Crixivan; Chile. Crixlvan; C hina: AI Hao 0 t ữ ) ;  Crixivan (ỂÃ  
S); Ou Zhi (K S); YouXũi (3Uft); Cz.: Crixivan; D enm.: Crixi- 
van; Fitu: Crixivan; Fr.: Crixivan; Gcr.: Crixivan; Gr.: Crixivan; 
H ong Kong: Crixivan; H ung.: Crixivaii; India: Inbec Ind; 
Indease; Indivan; b ỉ .:  Crixivan; Israel: Crixivan; ItáL: Crixlvan; 
M alaysia: Crixivan; M ex.: Avirant; Crixivan; Indilan; Neth.: 
Crixivan; N orw.: Crixìvan; N Z: Crixivan; Phữipp.: Crixìvan,' 
Pol.: Crixivao; PorL: Crixivan; Rus.: Crixivan (KpHKCHBaH); s .  
AỊr.: Crixivan; singapore: Crixivan; Spain: Crixivan; Swed.: 
Ciixivan; Sw itz.: Crixivan; Thaũ: Crixivant; Inavir; Turk.: 
Crixivan; UK: Crixivan; USA: Crixivan; Venez.: Crixivan; Indi- 
van.

Inosine Pranobex ỊBANI 

Iriosio Prahọbeks; Inosina dìmepránol acedobén; Inosina 
pranobex; Inosine Acédobène Diméprạnol; Inostne Dime-: 
ỊDranol Acedoben (plNNM); Inosinum Dimepranolutn 
Acedobenum; Inosinum pranobexum; Inosiplex; Isopnno- 
sìne; Methĩsoprinol; Metìsoprinol; NP-113; NPT-10381; 
Pranobeks lnozyny; HH03MH flMMenpaHon Aqeflo6eH. 
Inosĩne 2-hydroxypropyldimethylammonium 4-acetamldo- 
beruoate (13).' .
C,oH,2N A  (1 '3)=1115.2
CAS —  36703-88-5.
ATC —  J05AX05.
ATC vét —  QJ05AX05.
UNII —  WìSO0V223F.

NOTE. Dimepranol Acedoben is pINN and USAN.
All cross-reíerences reíer to entries in Volume A

http://aidsiniojnh.gov/comencfiles/


Inosine P ra n o b e x /ln te ríe ro n  Alfa 9 8 9

Uses and Administration
Inosine pranobex is a complex of inosine (p. 2533.1) with 
dimepranol acedoben ((±)-l-(dimethylamino)-2-propanol 
p-acetamidobenzoate). I t has been used in the tteatment of 
various viral inỉections, induding herpes simplex (p. 955.2), 
genital vvarts (belovv), and subacute sderosing panence- 
phalitís (be!ow), although other ưeatm ents or measures are 
preíerred. The oral dose in mucocutaneous herpes shnplex 
is 1 g four times daily for 7 to 14 days. An oral dose of 1 g 
three ómes daily is given for 14 to 28 days as an adjunct to 
Standard topicaỉ treatm ent íor genital warts. In subacute 
sderosing panencephalitis, the oral dose is 50 to lOOmg/kg 
daily in divided doses given every 4 hours.
Reviews.

I .  Campolỉ-Richârds DM, t í  al. Inosine pranobcx: a prclirainary rcvỉew oí 
its pharm acodyrum ic and  phannacokỉnetíc propcrtìes, and therapeutỉc 
efficacy. Drugs 1986; 32: 383-424.

Alopeda. Oraỉ inosine pranobex (50mg/kg daily in 5 
divided doses for 12 weeks) has been investigated1 with 
some apparent benefit in the treatm ent of recaldtrant alo- 
peda  areata (p. 1682.3).

1. Georgala S ,tíaL  Inosipỉex tor ưcatm cnt oí a lopeda areata: a randomỉzed 
placebo-conơolled study. Acta Derm Venenol 2006; 86:422-4.

Subacute sderosing panencephatitis. Inosine pranobex 
has becn • tried1-2 in the ưeatm ent of subacute sderosing 
panencephalitỉs. a complicatíon of measles (p. 961.2), but 
the results of dinical studies have been equivocal. Some 
success has been reported w hen inosỉne pranobex has 
been given with interierons and other antivlrals. However, 
a randomised study involving 121 patients, of whom 67 
completed analysis, was unable to show any di£ference 
betvveen an  oral regimen oỉ inosine pranobex lOOmg/kg 
daily in 3 divỉded doses (up to a m axũnum  of 3 g daily) for 
6 months, and the^same dose combined with intraventri- 
cular interỉeron aUa, although the outcomes, vvhich were 
considered satisíactory in about 35% of cases, vvere better 
than  the 10% remisslon ra te in historical conưots, imply- 
ing some beneht with either ưeatm ent.3

1. Haddad FS, Sỉsk w s .  Isoprỉnosỉne treatm ent ỉn  18 patíenĩs wíth 
subacute sderosỉng panencephaỉỉtís: a controỉỉed study. A m  Neurol 
1980;7 :185-8 .

2. Jones CE, t í  ai. Inosỉpỉex therapy in subacute sderosỉng panencephalitỉs: 
a  muỉticeatre. non-randomised stuđy ỉn 98 patíents. Lanctí 1982; iỉ 
1034-7.

3. Gascon GG. ỉn tem atio n a ỉ Consortỉum  o n  Subacute Sderosỉng 
Panencephaỉitỉs. Randoroôed treaonen t study ot inosiplex vecsus 
com bined ỉnosỉpỉex and  ỉm raventiicuỉar inieríeron* a  ỉn  subacute 
sderosing panencephaỉitỉs (SSPE): ỉn tem atíonal muỉtícenter study. J 
Child Neũròl 2003; 18: 819-27. Conrectíon. Orid. 2004; 19: 342.

Warts. Although of no apparent beneht in the treatment 
of palmar/plantar warts,‘ oral inosine pranobex has been 
shovvn to be of value in the treatm ent of rehactory génital 
warts (p. 1689.3) in the cervix,2 as vvell as produdng Sùme 
apparent epithelial morphological improvement in women 
w ith subdinical hum an papillomavirus iníection of the 
vulva.3

1. Berth-Jones J, Hutchinsoo PE. M odem  treatroent of vvarts: cure racès at 
3 and 6 months. B rJ  Dermatol 1992; 127; 262-5.

2. Georgala s, tí ai. Oral inosỉplex ÚI the  treatm ent of cervỉcaỉ condyỉomata 
acum ỉnata: a randomỉsed placebo-controlled trial. BJOG 2006; 113: 
1088-91.

3. Tay SK. EỈQcacy of ỉnosỉne pranobex oraỉ therapy ỉn subdỉnỉcal hum an 
papỉỉỉomavirus iníection oỉ the vulva: a randomỉzed double-bliíided 
pỉácebo conưoUed scudy. ĩnt J  STD AIDS ỉ 996; 7: 276-80.

Adverse Effects and Precautìons
Some patients have had transient nausea, vomiting, 
headaches, arthralgia, {atigue, vertigo, raisedliverenzymes, 
prurítus, and rashes. Metabolism of the inosine content of 
inosine pranobex leads to increased serum and urine 
concentrations of uric acid; caution Is therefore recom- 
mended in ưeating patients with renal impairment, gout, or 
hyperuricaemia.

Antíviral Ađion
Inosine pranobex appears to owe its activity in  vũal 
iníections more to its capadty to modiíy or stimulate cell- 
mediated immune processes than to a direct action on the 
virus.

Pharmacokinetícs
Inosine pranobex is reported to be rapidly absorbed íróm the 
gastrointestinal tract and peak plasma concentrations occur 
1 hour aỉter an oral dose. ít is also rapidly metabolised with a 
plasma half-liỉe of 50 minutes, the inósine portion of the 
complex yielding uric add; the o ther components undergo 
oxidation and glucuronidation. The metabolites aré 
excreted in  the urine.
Reĩerences.

1. Nielsen p, Beckett AR. The metabolỉsm and  excretíon ỉn m an ọf NN- 
dimethylamino-lsopropanol and p-acetam ido-benioic add  aỉter admỉn- 
ỉstratỉon of isoprtnosỉne. J  Pharm Pharmacoi 1981; 33: 549-50.

P r e p a r a t i o n s

Proprietary Preparations (detailỉ are given in Volume B)
Single-ìngredient Preporotions. Belg.: Isoprìnosine; CanatL: 
Imunovir; Chile: Isoprinosine; Cĩ.: Isopiinosine; Fr.: Isoprino- 
sine; Ger.: delimmun; Isoprlnosinet; Gr.: Cicloxab; lostopt; Iso- 
prinosíne; Hong Kottg: Qualiprinol' Hung.: Isoprinosine; ĩnđon.: Isoprinosỉne; Isprinol; Irl.: Imunovirt; Isoprinosine; Ital.: Viruxan; Mex.: Isoprinosine; Pranosine; NZ: hnunovir; Phữipp.: Immunosin; Isoprinosine; Pol: Groprinosin; Neosine; Rus.: Groprinosin (rponpHHOCHH); Isoprinosine (ỉbonpHH03HH); 
singapore. Imin; UK: Imunovir; Ukr.: Groprỉnosin
<rponpHH03HH); Isoprinosine (H30npHU03HH).
Mubi-ingredìent Preparations. Phữipp.: Isoũu (Combipack).

lnterferon Alfa ỊBAN, riNNì

IFN-a; lnterferõn-ci; lnterferón-a' lnterferón alfa; Interíéron 
ịịặ ệ Ị Interíeron ,,alpha; Intẹ.ríeroni, Alfia; lnterferonialfa; 
interíeronum Aífe; Ro-22-8181 (interfefon alfa-2a); Sch- 
30500 flnterferon alfe-2b); HnTepộepoH Anbộa. •
CAS —  74899-72-2 (intertèroh alfaì); 76543-88-9 Onteríeron 
alfa-2a); 99210-65-8 (ìnteríẻron alfa-2b); l l 8390-30-0 (inter- 
fèròh;ạlfacon-l); ĩ 98153-5ĩ -4 (peginteríeron alfa-2a); 215647- 
85-1 (peginteríeron alfa-2b).
ATC —  L03AB01 (natural); L03AB04 ữa); L03AB05 ữb); 
L03AB06 (nl); L03AB09 (ợlfàcon-1); L03AB10 (pegmteríeton 
alfa-2b); L03AB11 (peginteríeron alfa-2a).
ATC vét —  QL03A801 (naturaO;QL03AB04(2a); QL03AB05 (2b); 
QL03AB06 (nl); QLÒ3AB09 (aifácón-t); QL03AB10 (pegintèríer- 
on alfa-2b); QL03ABỈ l (peginterferon alfa-2ơ).
UNII —  47RRR83SK7 (ĩnteríeron ơlfơ-2a); 43K1W2T1M6 
(interíeron alfa-2b).

NOTE. Interieron alía was previously know n as leucocyte 
interíeron or lymphoblastoid interỉeron.

Interieron alfă-2a, alfa-2b, alía-nl, and aUa-n3 are 
USAN.

Interíeron alíacon-1 (BAN, USAN, rữỉN) is a recombinant 
non-naturally occurring alfa interíeron. Peginterferon alfa- 
2a (BAN. USAN, rữỉN) and peginteríeron alía-2b (BAN, 
rlNN) are interíerons pcgylated by conjugation with 
macrogols.
Pharmacopoeias. Chin. indudes monographs íor recombi- 
nant hum an aUa-2a and alía-2b. Eur. (see p. vii) indudes 
Interieron Alfa-2 Concentrated Solution.
Ph. Eur. 8: (Interíeron Alỉa-2 Concenttated Solution; 
Interíeroni Alía-2 Solutio Concentrata). It is produced by a 
method based on recombinant DNA technology using 
bacteria as host cells. A solution of a protein that is produced 
accordìng to the inỉormation coded by the alfa-2 sub-spedes 
of interỉeron alfa gene. Interỉeron alía-2a has a lysine 
residue at position 23 and interỉerón alfa-2b has an arginine 
residue. The concentrated solutìon contains a minimum of 
2X10* units/m L and has a m in im um  potency of 
1.4X10* units/mg of protein. A dear, colourless or slightly 
yeIIowish liquid. Store in aỉrtight coqtainers a t a 
temperature of -20 degrees or below. Protect bom  light.

Nomenclature. Interíeron aUa may be derived hom  leuco- 
cytes or lymphoblasts, or produced by recombinant DNA 
technology. Sub-spedes of the human alía gene may pro- 
duce interieron alía w ith protein variants or a mixture of 
proteins. The protein variants may be designated by a 
number (as in interíeron .alfa-2) which may be íurther 
qualihed by a letter to indicate the am ino-add sequences 
at positions 23 and 34:
• interíeron alfa-2a has lysine at 23 and histidine at 34
• interỉeron alfa-2b has arginine at 23 and histidine at 34
• interíeron alfa-2c has arginine at both positions
In the case of a mixture of proteins an  alphanumeric 
designation is given (as in ínterỉeron alfa-nl). Interíeron 
alfacon-l varies hom  interỉeron alfa-2 in 20 of 166 amino 
adds.

The name may be íurther elaborated on the label by 
approved sets of initials in parentheses to indicate the 
method of production: (rbe) indicates production hom  
bacteria (Esdưríàtia coli) genetically modihed by recombi- 
nant DNA technology; (lns) indicates production hom 
cultured lymphoblasts hom  the Namahva cell llne tha thave 
been stimulated by a Sendai virus; (bls) indicates production 
hom  leucocytes hom  human blood tha t have been 
stimulateđ by a Sendai virus.
Reíerences.

1. Fỉnter NB. The namỉng of cats—and alpha-interferons. Lartctí 1996; 348: 
348-9.

Uses and Administration
The interierons are cytokines that have a range of activities. 
In addition to their action against viruses they are active 
against malignant neoplasms and have an  immunomodu- 
lating effect. Several aUa inteiíerons are available: 
interíeron alfa-2a (rbe), interíeron alfa-2b (rbe), alfa-n3

(bls), alfacon-l (rbe), and the pegylated interỉerons 
peginteríeron alfa-2a (rbe) and peginterieron alla-2b (rbe).

Alía interierons are used in chronic hepatítís B and 
chronic hepatitis C; in  several malignant neoplasms 
induding AIDS-related Kaposi's sarcoma, haỉry-cell leuk- 
aemia, chronic myeloid leukaemia, ỉollicular lymphoma, 
cutaneous T-ceU lymphoma, cardnoid tumòurs, mélànoma, 
multiple myeloma, and renal cell cardnoma, and in 
condỹlomatã acuminata.

ADMINISTRAHON AND DOSAGE. Dosage regỉmens ỉor aUa 
interíerons are as follows:
• Chronic active h ep a tít ỉs  B. ừứerferon alfa-2a is given in 

a dose of 2.5 to 5 million units/mJ three times weekly by
. subcutaneous injection ỉor 4  to 6 months. Peginterferon 

alfa-2a is given in a dose of 180micrograms once week]y 
subcutaneously for 48 weeks. biterferon alfa-2b is given in 
a dose of 5 to 10 million units three times weekly íor 4  to 
6 months, or 5millionunits daily for 16 vveeks, by 
subcutaneous or ìntramuscular injection.

• Chronic hep a tỉtỉs  c. ỉnterferm alfa-2a is given in a  dose 
oỉ 3 to 4.5 million units three times weekly by 
subcutaneous injectìon for 6 months w hen it is used 
with ribavirin. In patients unable to tolerate ribavirin, 
interỉeron alfa-2a monotherapy is given either in  an 
initial dose oỉ 3 to 6 million units three times weekly ỉqr 6 
months íoUovved by 3 millionunlts three times weekly 
ỉor an additional 6 months, or in a dose of 3 million lỊnits 
three times vveekly ỉor 12 months, by subcutaneous 
injection. PegmteiỊeron alfa-2a is . given in  a dose of 
180micrograms once vveekly subcutaneously, with 
rìbavirin or as monothẹrapỹ, for 24 to ;48 weeks 
(depending on genotype). ĩntcrfĩron alfa-2bis given in a 
dosẽ of 3millionunits three úmes yveekly for 6  to 12 
months (depending on genotype) with ribavirin or, 
when given as monotherapy, ỉõr 6 to 18 months, ọr ỉor 
up to 24 m onths (depending on genotype), by 
subcutaneous or intramuscular injectiọn. Pegỉnterfẹron 
alfa-2b is given subcutaneoụsly in  ạ dose of 1.5micro- 
grams/kg once weekly íor 24 to 48 yveeks wiỊh ribavhin, 
or in a dose of 0.5 or ĩ  microgram/kg oncẻ weekly for 24 
to 48 weeks when given as monọtherapy. IntarỊeron 
alfaạm-l is given in  a dose oí 9 microgrạms three tímes 
vveeidy by subcutaneous ừýection for 24 weeks followed 
by 15 ĩniãograms three tỉmes weekly for up to 48 weeks 
ư necessary.
For iníormatìon on the dose of ribavirin used in the treatment of 
chronic hepatìtis c  see under Ribavúin, p. 1010.2.

• ABDS-reĩated K aposPs sarcom a. btíerỷeron alfa-2a is 
usually given in an escalatỉng dose of 3 million units daily 
for 3 days, 9 millỉon units daily for 3 days, 18miUion- 
units daily for 3 days, and 36mỉllỉonunits daily, if 
tolerated, (3n days 10 to 84, by subcutaneoìis injection; 
thereaher th e  maxlmum tolerated dose (up to 
36 miỉlion nnits) may be given three times vveekly. 
Interỷeron alfa-2b is given in a dose of 30 million units/mJ 
three times vveekly, by subcutaneous or intramuscular 
injection.

• Hairy-cell leukaem ỉa. InterỊtron alfa-2a is given in an 
initial subcutaneous dose of 3 million unỉts daiỉy ỉor 16 to 
24 vveeks, then the same dose three tímes weekly, by 
subcutaneous injection. Treatment has contịnueđ for up 
to 24 months. InterỊtron alfa-2b is given in a dose õf 
2millionunits/mí  three times weeklỹ by subcutahẹous 
or ỉntramuscular injection for up to 6 months or more.

• Chronlc m yelo id  leukaem ia. Interferon alfa-2a is given 
by subcutaneous injection in an escalating dose of 
3 millỉon units daily ỉor 3 days, 6 million units dally for 3 
days, and 9m illionunits daily thereaher. Patients 
showing a response aher 12 weeks should continue 
treatment until a complete haematological response is 
achieved or for a maximum of 18 months; those who 
achieve a complete haematological response should 
continue on 9 million units daily (or a minimum of 
9 million uriits three times vveekly) in order to achieve a 
cytogenetic response. Interýíron alfa-2b is given in a dose 
of 4 to 5 million unlts/m 2 daily by subcutaneous 
inịectíon, continuing at the maximum tolerated dose to 
maỉntain remission (usually 4  to 5 million units/m 1 
daily).

• FoUicular lym phom a. ỉntcrỊeron alfa-2a iỉ  given as an 
adjunct to chemotherapy in a dose of 6miUionunits/m2 
daily by subcutaneous injectỉon on days 22 to 26 of each 
28-day chemotherapy cỹde. Interferon alfa-2b is given as 
an adjunct to chemotherapy in a dose of 5 million units 
three times weekly by subcutaneous injectìon ỉor 18 
months.

• Cutaneous T-cell lym phom a. Inttrferon alfa-2a is given 
by subcutaneous injection in an esolating dose of 
3millionunits daily fór 3 days, then 9 million ĩinits daiỉy 
for 3 days, and then 18millionunỉtsdaily tocomplẽte 12 
weeks of treatment. The maximum toleratéd dose (up to 
18millionunits) is then given three tìniés weekly for a 
minimum of 12 months in responding patients.

• C ardno id  tu m o u rs. Interfer<m alfa-2b is given in  a dose 
of 3 to 9 million units (usually 5 million unlts) three times

The Symbol t  denótes a preparation no longer aaively marketed
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. vveekiy by subcutaneous injection. In advanceđ disease,
5 million units may be given daily.

• M elanom a. Interferon alfa-2a is given in  a dose of 
3miUiQnunits three times vveekly by subcutaneous 
ũỹectìon for 18 months. Treatment should start no later 
than 6 weeks after surgery. Interỷeron alfa-2b is given in an 
inỉtial dose of 20millionunits/in2 daily on 5 days each 
week íor 4 weeks by intravenous iníusion over 20 
minutes, and then ỉor maintenance 10 million units/m2 
three times weekly by subcutaneous injection for 48 
weeks. PcginterỊcron aỉfa-2b is given as adjuvant ưeatment 
in  an initial dose of 6 micrograms/kg once vveekly by 
subcutaneous injection ỉor 8 doses, followed by a 
maintenance dose of 3 micrograms/kg once weekly by 
subcutaneous injection for up to  5 years.

• M ultip le  m yelom a. Interftron alfa-2b is given as 
maintenance treatment íollovving chemotherapy induc- 
tion at a dose of 3 million units/m 2 three times weekly by 
subcutaneous injectlon.

• R enal cell carcinom a. Interferon alfa-2a is given as an . 
ad juna  to cytotoxic chemotherapy (vinblastine) in an 
escalating dose of 3 million units three tímes weekly for 
one week, then 9 million units three tìmes weekly for 
one week, then 18m illionunits three times vveekly 
thereaíter for 3 to 12 months, by subcutaneous injection; 
if tolerance is poor, the dose may subsequently be 
reduced to 9 million units three times weekly. As an 
adjunct to bevađzumab, interferon alfa-2a may be given at 
a dose of 9milIionunits subcutaneously three times 
weekly (following a dose escalation period, if required, of 
not more than 2 vveeks). Treatment may be continued 
until disease progression, or up to a maximum of 12 
months. ư  tolerance is poor, the dose may be reduced to a 
minimum oỉ 3 million units three times weekly.

• C ondylom ata acum lnata . Interferon alfa-2b is given in 
a dose of 1 million units in jeaed  into each lesion three 
tũnes weekly for 3 weeks, and repeated after 12 to 16 
weeks if necessary. No more than  5 lesions should be 
treated in each treatment course. Interfcron alfa-n3 is 
given in a dose of 0.25millionunits per lesion twice 
weekly for up to 8 vveeks, to a maximum of 
2.5millionunits in each session.

See below for íurther detaỉls of these as well as some other 
uses of alfa interierons.

General revievvs of interíerons.
1. Vo1z MA. Kỉrkpatridc CH. Interỉerons 1992: how much of the promỉse 

has been realised? DrvỊỊí 1992; 43: 285-94.
2. Doĩt RT. ỉnterỉeron- a malignant and vỉraỉ diseases: a revỉew. Drugs 

1993; 45: 177-211.
3. Ha ria M. BenGeld p. Interieron- o -2a: a review of its pharmacoỉogical 

properties and therapeutỉc use in the m anagem ent of viral hepatitis. 
Drugs 1995; 50: 873-96.

4. Ruszczak z. Schwartz RA. Interíerons ìn dennatoĩogy: bioỉogy, 
pharmacology, and dinical applications. Adv Dermứtol 1997; 13:235-88.

5. £dwards L  The ỉmerỉerons. Dermatoỉ Ciin 2001; 19: 139-46, ix.
6. Moschos s. et ai. ỉnterierons in the treatm em  of solid mmors. Cancer Trtaỉ 

R a  2005; Ỉ26ỉ 207-41.
7. Pestka s. The imerierons: 50 years after their dùcovery. there ỉs much 

more to leam. J  Biol Chem 2007; 282: 20047-51.
8. Friedman RM. Cỉỉnical uses oí ỉnteríerons. Br J  O m  Pharmacol 2008; 65: 

158-62.
9. Antoneỉỉi G. Biological basis ỉo r a proper dinical application of alpha 

ỉnterỉerons. New Microbiol 2008; 31: 305-18.
10. Penster! V, Sen GC. Interỉerons and vỉrál iníectìons. Bio/aơors 2009; 35: 

14-20.
11. Keating GM. Peginterỉeron- 0 *2a (40 kD): a revỉew oỉỉt$ use in chronic 

hepatỉiis B. Drugs 2009; 69: 2633-60.
12. Foster GR. Pegylated interíerons for the treaunent of chronic hepatitis C: 

pharmacologỉca] and dỉnicaỉ dỉỉỉérences bem een  pegỉmerỉeron* 0 -2a 
and pegimeríeron- o -2b. Drugs 2010; 70: 147-65.

Administration in children. Interleron alỉa Products are 
licensed in some countries for use in  children for the treat- 
m ent of chronic hepatitìs B and chronic hepatìtis C; they 
should alvvays be used im der the dose supervision of a 
spedalist. For inỉormation on the use of interíeron alla for 
the treạtment oỉhaemangiomas in children, see belovv. 

Chronic h ep a titis  B
In the USA interíeron alfa-2b ựntron A; Schering-Plough) 

is licensed for the ưeatm ent of chronic hepatitis B. The 
indication is based on a study in  chỉldren bom  1 to 17 years 
of age. The dose (based on body surỉace area) given by 
subcutaneous ũỹection was 3 million unỉts/m2 three từnes a 
week íor the Ẽrst week of therapy followed by a dose 
increase to ômillionunits/m2 three times a week (to a 
maximurn oỉ lOmillionunits three times a week).

Treatment for chronic hepatìtis B is usually given for 4 to 
6 months.

Chronic h epa titis  c
Interỉeron and peginterferon alfa-2b may be used in 

children bom  3 to 17 years of age, with ribavirin, íor the 
treatm ent of chronic hepatitis c. Duration of neatm ent may 
be inỉỉuenced by the genotype of the hepatitis c virus. In 
hepatitis c mono-infection, patients vvith viral genotype 1 
should be treated for 48 weeks and those with genotypẽ 2 or 
3 for 24 weeks. The recommended doses are băsed on body- 
suríace; for interieron alía-2b 3m illionunits/m 2 given 
subcutaneously 3 times a week while the dose for

peginteríeron alfa-2b is 60 micrograms/m2 given subcuta- 
neously once a vveek.

For inlormation on the dose of ribavirin used in  the 
treatment oỉ chTonic hepatitìs c  in  chiỉđren see under 
Ribavữin, p. 1010.3.

Age-rekrted mocular degeneration. In age-related macu- 
lar degeneration (senile macular degeneration), a common 
cause oỉ visual impairment in the elderly, there is a gra- 
dual and Progressive deterioration of Central Vision usually 
affecting both eyes (p. 880.2). Despite encouraging preli- 
minary results1"4 with interíeron alfa, controlled data 
showed no benefit after treatment for a year.5

1. Flne S ỉ, etaỉ. Age-related macuỉar degeneration. N  EnglJ Med 2000 342: 
483-92.

2. Amold JJ. Sarks SH. Exưacts írom 'c linical evidence": age related 
macular degeneration. BMJ 2000321:741-4.

3. Comer GM, eí ai. Current and future ỉreatm ent optỉons for Donexudatỉve 
and exudatíve age-related macuỉar degeneratỉon. Dmgs Asing 200421: 
967-92.

4. Sun JK  Mỉíler JW. Medỉcal treatm ent of choroídal neovascuỉarization 
secondary to age-related macular degeneratỉon. ìnt Ophthđlmol Clin 
200545: i 15-32Ĩ

5. Pharmacưlogical Therapy íor Macuỉar Degeneratỉon Study Group. 
lnterferon alfa-2a in ineffective for patients vvith choroidal neovascular- 
izatỉon secondary to age-related macular degeneration; results of a 
prospective randomized placebo-comrolled dínical trỉal. Arch Ophthaì• 
moỉ 1997; 115: 865-72.

Angiomatouỉ disease. Encouraging responses vvere 
reported in 4 of 5 children treated with interíeron alỉa-2a 
for various angiomatous diseases.1 Regression of haeman- 
gioma size by more than 50% was achieved in 11 of 18 
iníants and children given interíeron alfa-2a for 1 to 5 
months,2 and in 11 of 19 children treated for at least 4 
months.3 lnterỉeron alfa-2b has also been found to cause 
regression of haemangioma in 27 of 38 children ơeated 
for at least 6 months.4 In additíon, there have been reports 
of the successíul use of interíeron alfa-2b to treat inỉantile 
giam cell angioblastoma’ and pelvic metastases oỉ adult 
haemangioendothelioma of the liver.6

The use of interíerons as antí-angiogenic agents has been 
revievved.7

1. W hite cw, et aỉ. Treatraent oĩ chỉỉdhood angiomatous điseases with 
recombinant interíeron alfa-2a. J  PediatT ỉ 99 ỉ; 118: 59-66.

2. Deb G, et al. Treatmcni of hemangiomas oí inỉants and babies vvíth 
interỉeron alía-2a: preliminary results. Int J  Pediatr HematoUOneol 1996; 
3: 109-13.

3. Greinvvald JH. et aỉ. An update on the treatm ent oỉ hemangỉomas in 
children wỉth interỉeron aiía-2a. Arch Otoiaryngoỉ Head Neck Sutị 1999; 
125: 21-7.

4. Garmendía G, et ai. Regressìon of ỉníancy hem angỉom as vvith 
recombinant IFN- 0 2b. J  ỉnterferon Cytokừư R a  2001; 21: 31-8.

5. M arler JJ. et ai. Successful antỉangiogenic therapy of giam cell 
angíoblaỉtoma wtth ỈDteríeron aỉía 2b: repon of 2 cases. Pediatrìa 2002; 
109: e37. Also availabie at: http://pediarrics.aappublications.org/cgi/ 
contenưfuỉỉ/109/2/e37 (accessed 12/06/08)

6. Kayler LK, et al. Epitheỉioiđ hemangỉoendotheỉioma oỉ the lỉver 
disseminated to the peritoneum  treated witb liver transplantadon and 
inteĩỉenỉn aỉpha-2B. Transpỉantatìơrt 2002; 74:128-30.

7. Lindner DJ. ỉnteríerons a ỉ antiangiogenic agents. Curr Oneoì Rep 2002; 4: 
510-14.

Beh^e^s syndrome. Behget's syndrome (p. 1601.1) is a 
systemic inCammatory disorder characterised by recurrent 
attacks of oral aphthous ulcers, genital ulcers, skin lesions. 
uveitis or other maniíestations aữecting the blood vessels, 
gasưointestinal tract, and rèspiratory and Central nervous 
Systems. Treatment is essentially symptomatic and empiri- 
cal-. A revievv of the literarure1 identiíied 338 patients who 
had been given interieron aUa (264 patients had received 
interíeron aha-2a and 74 interíeron alfa-2b). Mucocuta- 
neous symptoms improved in 86% of the patients; 
articular maniíestatlons were present Ũ1 90 patients and 
95% of them shovved a partial or complete response to 
interíeron alía treatment. Ocular manưestations were pre- 
Sent in 182 patients and 94% of them  shovved a partial or 
complete response to treatm ent.1 Maximum response has 
been seen about 2 to 4 months after starting ưeatment.2 
Hlgher doses have been ỉound to be more effective than 
low-dose regimens,1-2 but the optimum duraúon of ther- 
apy remains to be determined. The best results were seen 
in patients vvith severe or rehractory ocular disease.2 
Another revievv3 on the management of Behẹet's 
syndrome reported that ơeatm ent with ỉnterferon-alfa 
during an inAammatory attack improved the duration oỉ 
and pain assodated with oral aphthous ulcers; benehdal 
eữects vvere also reported in patìents with ocular manUes- 
tations. Randomised. controlled studies had shovvn that 
interíeron alía prevented recurrent attacks and it vvas con- 
sidered to be eííective in suppressing more severe systemic 
íeatures, as well as mucocutaneous ones. Open studies 
wlth interỉeron aUa indicated that it might be of beneSt in 
patỉents with disease resistant to conventional immuno- 
suppressive tteatments.

ỉ . Kỗtier I, et a i  The use of ỉnteríeron alpha ỉn Behẹet dỉsease: revỉew oi the 
ỉiterature. Semirt Arthrừừ Rheum 2004; 33: 320-35.

2. Yang D$, et ai. Interỉeron-alpha ỉn the m anagem em  o í patíenu  with 
Behẹet's disease. Br J  Hosp Med 2008; 69: 575-9.

3. Gul A. Standard and novel therapeutỉc approaches to Beh^etis disease. 
Drup  2007; 67:2013-22.

Blood disorders. Interíeron aUa may be used in the man 
agement oi the myeloproliferative disorders such as pri 
mary (essentiaỉ) thrombocythaemia1-* (p. 695.2), polycythaemu 
vtra,1"5 (p. 695.2) and agnogenic myeloid metaplasia.1 Beneli 
has also been reported with interieron alfa in patient: 
with HTV-assodated thrombocytopenia,6 although inter 
ỉerons ha ve been reported to induce immune thrombocy 
topenla, and there has been a report of bleeding in í  
patient vvith this condition (see Effects on the Blood undei 
Âdverse Effects, p. 992.3).

In addition to  case reports of interieron alla produdnị 
improvements in patients with idiopathic hypereosinophilit 
syndromé’’9 w ho had not responded to corticosteroids OI 
hydroxycarbamide, studies have also shovvn benefida 
responses to in terỉeron  alỉa used alone"3 or w iứ 
corticosteroids or hydroxycarbamide.11-12

See also under Malignant Neoplasms, p. 991.3. 
Paradoxically, interíeron alfa has also been used with 

some success in  patients with thnmbocytopenia assodated 
with hepatitis c.13'15

1. Elliott MA. Tetteri A. Interferon-alpha therapy in polycythcmia v tra ano 
essenrial thrombỡcythcmia. Semin Thromb Hemost 1997; 23: 463-72.

2. Radin AI. et al. Easicm CtMíperative Oncology Group. Phaser II study ol 
alpha2 ínteríeron in the treatm ent of the chronic niyelnproliícrativi 
dísorders (E5487): a trial of the Eastern CiKíperative Onadogy Group 
Cancer 2003; 98: 100-109.

3. Jabbour E, et aì. PEG-lFN-alpha-2b Iherapy in BCR-ABL-negativt 
myeloproliíeratỉve disordcrs: fínai resuh of a phase 2 study. Cancer 2007, 
110: 2012-18.

4. Quintás-Cardama A. et aỉ. Pegylated ỉnteríeron alfa-2a yields high rates 
of hematologic and molecuỉar response in patiems w ith advanced 
essential thrombocythemỉa and polycyỉhemỉa vera. J  Cĩirt Oncol 2009 
27: 5418-24.

5. Lcngíeldcr E. ei al. Interíeron alpha in the treatment of polycyihemia 
vera. Ann Hemato! 2000; 79: 103-9.

6. M aưoni M. et aỉ. Interíeron-a ỉs eííectỉve in the treatm ent o í H1V-1- 
related, severe, zidovudine-resistant thrombocytopenla. Ann Imem Mea 
1994;121:423-9.

7. Zielinskỉ RM, Lavvrence WD. Imeríeron- o íor the hypereosinophiỉic 
syndrome. Ann ìntem Med 1990: 113: 716-18.

8. Buseh FW. et ũì. Alpha-interieron for the hypereosinophílỉc syndrome. 
Ann ĩntem Med 1991; 114: 338-9.

9. Yoon T-Y, er al. Complete remỉssion o í hypereosinophilic syndrome aỉter 
interíeron- a ứierapy: report o í a case and literature revievv. J DennaiOi 
2000;27:110-15 .

lữ. Butteríield JH. Gleich GJ. Interỉeron- 0 rreatment of six patients with 
the idiopathic hypereoslnophiUc syndrome. Ann Intem Med 1994: 121: 
648-53.

11. Coutant G, it al. Traitement des syndromes hyperéosỉnophiỉiques à 
expression myeloproliíeratíve par 1'assodation hydroxyurée-interỉéron 
aipha. Ann Med Ịnteme (Parừ) 1993; 144: 243-50.

12. Baratla L  et ai. Favorable response to hỉgh-dose interíeron-aipha in 
ỉdỉopathic hypereosinophiỉic syndrome vvith restrictive cardiomyopathy; 
case report and lúerature revỉew. Angioiogy 2002; 33:465-70.

13. Uygun A, et ai. ỉnterieron treatm ent ỉo r thrombocytoperìia associated 
with chronic HCV inlection. ỉnt J  Cíin Prađ 2000; 54: 683-4.

14. Rajan S. Liebman HA. Treatment oí hepatitis c  related thrombocyto- 
penia w ith interíeron alpha. Am J Hematol 2001; 68:202-9.

15. Bend A. et ai. Thrombocytopenỉa ỉn patỉents with HCV-poãtive cbronic 
hepatitis; eỉGcacy of leucocyte Interíeron* Q treatment. Ịrtí 3 ơ ù t Praơ 
2003; 57: 17-19.

Churg-Slrauss syndrome. For reports that interỉeron alfa 
may be benefidal in Churg-Strauss syndrome, see 
p. 1603.1.

Hepatitis. Interíeron alfa (induding peginterieron alfa) is 
one of the main drugs used in the treatment of viral 
hepatitis B and c and chronic hepatitis B and c co-infec- 
tìon vvdth HIV (p. 952.1).

Interíeron alía was the first drug approved for the 
management of chronic h ep a tit is  B. A meta-analysis1 
ỉound that a signiũcantly higher percentage of patients with 
chronic hepatitis B who were HBeAg-positive, and treated 
with interíerori alía for 3 to 6 months, became HbeAg- 
negative compared with the untreated control group. 
Interieron alía vvas found to be most eHective when it was 
used in patients with rccently acquired hepatitis B iníection, 
high pre-ưeatm ent ALT, and low hepatitis B DNA levels. 
Studiẽs have suggested that subcutãneous peginteríeron 
aưa is as ellective or slightly more effecrive than inteiíeron 
alía given subcutaneously.2 Results fcom various studies5 
have shown peginteríeron alía to be more eííectìve than the 
antìviral lamivudine, in both HBeAg-positive4 and HBeAg- 
negative patients w ith chronic hepatìtis B,5 when 
peginteríeron alfa was given subcutaneously, once vveekly 
íor 48 weeks. Hovvever, the addition of lamivudine to 
peginteríeron álfa did not signihcantly enhance eíũcacy.5'6 
Interíeron alía can produce beneĐt in some patients co- 
iníected with chronic h ep a tit is  B an d  D.7 Hovvever, these 
co-infected patients are less responsive to interíeron therapy 
than patients infeaed with hepatitis B virus alone. A study7 
with high-dose interferon alía-2a (9 million units) given 
intramuscularly 3 times a week for 48 weeks reported 
normalisation of ALT and inhibition of hepatitis D vừal 
replication in 50% of the patients. However, relapse was 
common after ưeatm ent vyas stopped, although biochemical 
responses persisted for up to 4 yeàrs. Long-tenn follow-up of 
this same group of patients for 2 to 14 years revealed that 
high-dose interíeron alỉa may improve long-term outcome 
and patient survival.8

The first available ưeatm ent for chronic h ep a tit is  c 
was interieron alia-2b, and this was íollovved by interíeron

All cross-reíerences reíer to entries in Volume A
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alỉa-2a, given subcutaneously 3 times a week. A meta- 
analysis9 of studies involving ữiteríeron treatment of 
hepatitís c suggested that treatment with interferon alfa 
3 miliion units three times vveekly for at least 12 months had 
the be$t risk-beneflt ratio for paáents vvith chronic hepatitis 
c. Studies10-11 vvith once-weekiy peginterferon alfa showed 
it to be more effective than interíeron alfa given three times 
vveekly in patients w ith chronic hepatitis c, induding those 
with drrhosis or extensive Bbrosis.12

Combination therapy w ith interíeron alfa and oral ribavirin 
ỉor the treatment of chronic hepatitis c is more eỉíective 
than either dnig alone with sustained responses having 
been recorded.13 Meta-analyses have also conduded that 
the combination is more eHective both in patìents who had 
{ailed to respond to interieron alone or to other previous 
ưeatm ent,14 and in patients with milder disease.15 There is 
good evidence16' 1* that combining ribavirin with peginter- 
íeron alía may be more effective than combination with 
interieron aUa. The Biitish Sodety for Gasưoenterology19 
and the American Assodation for the Study of Liver 
Diseases (AASLD)20 thereíore recommend vveekly sub- 
cutaneous peginteríeron alfa with daily oral ribavirin as the 
flrst choice of ơeatm ent for chronic hepatítis c. However, 
some have questioned w hether this is true for all genotypes 
of the virus, suggesting that the beneht oí pegintetỉeron alỉa 
is latgèly cohhned to patients w ith the less responsive 
genotype 1, rather than patients iníected with genotypes 2 
or 3. 1 (ờ n e 's tu d y 14 ỉũggested a sustained virological 
response (SVR) of around 42% in patients with genotype 1, 
versus about 80% with genotypes 2 and 3.) Rates of 
sustained virologic response and tolerability did not diííer 
signiGcantly between pegintetíeron alfa-2a and -2b (both 
given with ribavirin) in a study in patients with genotype 1 
iníectiòn, treated for 48 vveeks.22

Guidelines Eor the management oỉ HTV a n d  hep a tỉtis  B 
co-infection have_ been developed by various eXpert 
groups.21'25 In patients not requiríng HIV therapy 
peginterỉeron aUa ỉor 12 months is considered an option 
for non-dưhotic HBeAg-posidve patients.23 Treatment of 
HTV a n d  h e p a tit is  ■ c co-inỉected patients has been 
assodated with a high rate of intolerance and a low rate of 
response. While combination therapy for hepatitis c is not 
as effective in co-infected patients as in those with hepatitis 
c alone, studies24"2* have shown sustained virological 
responses with peginteríeron alía and ribavirin treatment in 
co-infected patients. Two studies24-24 reported an SVR rate of 
27% for patients given peginterỉeron alfa plus ribavirỉn as 
opposed to 12 to 20% in those ưeated vvith interỉeron alía 
plus ribavirin. The APRICOT study group27 reponeđ an SVR 
rate of 40% for patỉents ưeated vvith peglnteríeron alfa plus 
ribavirin, compared with 20% for those given peginteríeron 
alfa monotherapy and 12% for those given interỉeron alía 
plus ribavirin. A much reduced rate of SVR to peginteríeron 
alfa plus ribavữin therapy was íound, however, in co- 
iníected patients with hepatitis c virus genotype I (29%) 
compared with hepatitis c vữus of gènotypes 2 and 3 (62%) 
and lurther study is required to develop strategies for 
ưeating iníection with genotype l .27-2* Guidelines for the 
treatm ent and management oỉ HIV and hepatitis c co- 
iníection have been  developed by various expert 
groups.20'23-25-29 In general, they all recommend combina- 
tion therapy vvith peginterỉeron alfa and ribavirin usually 
for 48 vveeks. For htrther discussion on the management oí 
chronic hepatitis B and c patients co-infected with HIV, see 
p. 952.1.

Although antivirals are generally not required in ac u te  
hepa titis , treatm ent of acute hepatitỉs 0  with interíeron 
alfa has been shown to produce more rapid resolution of 
viraemia30 and may decrease the risk o( chronic hepatitis 
developing.31 Studies32 with peginterferon alfa-2b, in a 
small number of patients vvith acute hepatitis c, have 
shovvn similar eííicacy. The AASLD20 recommends that 
either interieron or peginterieron alla given for a period of 
at least 6 months should be considered for the treatment of 
acute hepatitis c if the inlection persists 2 to 4  months after 
diagnosis. Similar vievvs have been published by the Clinical 
Eííectiveness Group of the British Assodation of Sexual 
Health and HTV33 and by the Scottish Intercollegiate 
Guidelines Network.29
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Herpes simplex inỉedions. H e r p c s  s im p le x  i n í e c t i o n s  a r e  
c o m m o n ly  ư e a t e d  w i t h  a c i d o v i r  ( s e e  p .  9 5 5 .2 ) ,  b u t  b e n e -  
ílc ia l  r c s p o n s e s  t o  to p ic a l  i n t e r i e r o n  a lf a  h a v e  b e e n  
r e p o r t e d  in  g e n i ta !  h e r p e s ,  a l t h o u g h  r e s u l t s  a r e  m i x e d . 1 
I n t e r ỉ e r o n  a lfa  h a s  a ls o  b e e n  r e p o r t e d  t o  h a v e  b e n e í i t  in  
t h e  t r e a t m e n t  o f  h e r p e s  k e r a t i t i s .  A  s y s t e m a t i c  re v ie v v 2 o f  
i n t e r v e n t i o n s  ( o r  h e r p e s  s im p le x  e p i th e l i a l  k e r a t i t i s  ỉ o u n d  
t h a t  i n t e r í e r o n  m o n o t h e r a p y  h a d  a  s l ig h t ly  b e n e B d a l  
e £ fec t o n  d e n d r i t i c  e p i th e l i a l  k e r a t i t i s ,  b u t  n o  m o r e  t h a n  
t h a t  o ỉ  o t h e r  a n t iv i r a l s  a n d  c o n d u d e d  t h a t  t h e  u s e  o ỉ  a n  
a n t iv i r a l  n u d e o s i d e  vv ith  i n t e r i e r o n  s e e m e d  to  s p e e d  h e a l -  
in g .

1. Leung DT. Sacks SL Current recommendadons ỉor the ữea tm en t oỉ 
genỉtal herpes. Drugs 2000; 60: 1329-52.

2. Wilheỉmus KR. Antívỉrai ưeatm ent and other therapeutic imerventìons 
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DatabaU of SystemaUcReviews; Issue 12. Chỉchesten John  WUey; 20 lò 
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HIV infedion and AIDS. I n t e r í e r o n s  h a v e  b e e n  t r i e d  vv ith  
s o m e  s u c c e s s  i n  t h e  m a n a g e m e n t  o f  K a p o s i 's  s a r c o m a  a n d  
m y c o b a c te r ỉa l  in í e c t í o n s  i n  p a t i e n t s  w i t h  A ID S  ( s e e  b e lo v v  
a n d  u n d e r  I n t e i í e r o n  G a m m a ,  p .  9 9 9 .2 ,  r e s p e c t iv e ly ) .

lnflammatory bowel diseose. I n t e r ỉ e r o n  a l ía  ũ  o n e  o f  
m a n y  d r u g s  t h a t  h a v e  b e e n  t r i e d  i n  i n O a m m a t o r y  b o w e l  
d i s e á s e  (p .  1 8 1 1 .3 ) .  A  s t u d y 1 f o u n d  t h a t  d i n i c a l  r e m i s s i o n  
w a s  a c h i e v e d  i n  2Ỗ o f  2 8  p a t i e n t s  v v i th  u l c e r a t i v e  c o l i t ìs  
a l t e r  6  t o  12  m o n t h s  o f  ư e a t m e n t  v v ith  i n t e r i e r o n  a l f a - 2 a .

Partial remission was reported in 2 of 5 patients with 
Crohn's dịsease2 given interíeron alía, but in another 
study in Í2 patìents’ interỉeron alfa was of no beneht. 
Although some results with interỉeron beta suggest beneũt 
in  the treatment oí ulcerative colitis unresponsive to corti- 
costeroids,4-5 a controlled study with interíeron beta-la in 
patients with moderately active disease dỉd not find any 
signiũcant beneht.4
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Kaposi'ỉ sarcoma. The various Deatments used ỉor Kapo- 
si's sarcoma, induding the role of HAART as first-line 
therapy in the AIDS-related form, are discussed on 
p. 718.1. Interỉeron aUa has been used in AEDS-related 
Kaposi's sarcoma and in patients with the dassical, none- 
pidemic fonn. In patients with AIDS-related Kaposi's sar- 
coma interíeron alfa, either as monotherapy or with ãdo- 
vudine, has shovvn benefit in HTV-positive patients 
provided they possess relatỉvely elevated CD4+ T lympho- 
cyte counts (greater than 150 cells/microlitre),1 although 
other drugs have generally replaced interíeron alfa as 
treatment for Kaposi's sarcoma.2 Systemic and Iocal ther- 
apy such as interỉeron alía and chemotherapy may be 
combined vvith HAART.3
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sarcoma. ừtí J  STD AIDS 2006; 571-8.

MaCgnant neoplasms. Many reports have been published 
on the effects of interíerons on various neoplasms; most 
have involved interíeron alía.

Interỉerons have become established in  the ưeatm ent oi 
a few malignant disorders, notably hairy-cell leukaemia 
(but see p. 694.3), Kaposi’s sarcoma (see above). and 
chronic myeloid leukaemia (p. 694.2). Alfa interíerons may 
improve the duration of remission in multiple myeloma,1"4 
but not necessarily survival.2-5 Combination therapy 
including interíerons has also been used in  ỉndoient lovv- 
grade non-Hodgkin's lymphoma (p. 696.3) and interỉeron 
alfa has been used alone to maintain remission. In renal cell 
cardnoma (p. 708.3) response to interíeron alỉa used vvith 
interleukin-2 has been promising, but toxidty high; 
interíeron aUa alone produces very modest benefit.4 Very 
modest improvements in survival have been seen when 
interíeron alfa was com bined w ith bevadzum ab .7’* 
Interleron aUa is also used in other neoplasms induding 
melanoma (p. 714.3); ncuroendocrine tumours9 (p. 716.3); 
myelodysplasia; cutaneous T cell lymphomas induding 
mycosis íungoides (p. 698.3); and in meningioma.10"  
Interỉerons have been given Iocally as an adjunct to surgery 
for superbdal bladder tumours (p. 700.2) and intralesion- 
ally or perilesionally in basal celi carcinoma,2'u  and also for 
keloid scars.1’-14 They may be used as an adjunct to curative 
therapy for hepatocellular cardnoma in patients vvàth viral 
hepatitis.'7 Use of interleron alía with Auorouradl has been 
tried in inoperable colorectal cancer but does not appear to 
be more benebdal than Huorouradl alone.'* Interỉeron alfa 
given with ãdovudine has produced encouraging results in 
adult T-cell leukaemia/lymphoma.19 Peghneiíeron aUa has 
ako been shown to be elíective in the management of 
chronic myeloid leukaemia and solid tumours, induding 
metastatic melanoma and renal cell cardnom a.20

1. MandelH F, t í  ai. Maintenance treatraent w ỉth recom bỉnant interỉeron 
aưa-2b in patients with m uldpỉe myeloma respondĩng to conventỉonal 
induction diemotherapy. N  Engl J  Med 1990; 322: 1430-4.

2. Nordic Myeỉoma Studỹ Group. Interieroo- o 2b added to meiphalan- 
prednỉsone ỉor inỉtỉal and raaỉntenance therapy ỉn  m ultipỉc myeỉomạ: a 
randomized, controỉled triaL A m  btírm  M td  1996; 124: 212-22.

3. Frỉtz E, Luđwig H- Interíeron- a treatm ent in mulUpIe myeỉoma: meta- 
anaỉysỉs of 30 randomỉsed trials among 3948 patỉents. A m  Orưoỉ 2000; 
11:1427-36.

4. Myeỉoma Trialỉsts' Coỉỉaborađve Group. In teríeron as therapy ỉor 
mũlổpỉe myeloma: an ỉndỉviduaỉ pătient daca overvỉew of 24 
randomỉzed trỉals and 4012 patỉents. B rJ  Haematol 2001; 113:1020-34.

5. ổsterborg A, tí  dt. Natural lnteríeron- tt ỉn  com binatlon wỉth 
melphalan/prednỉsoae veisus melphalan/prednỉsone li> the  treatm ent 
of multípỉe mydoma stages Q and  nL a randomỉzed stuđy from the 
m yebnũ  group oí Central Sweden. Blood 1993; 81 :1428-34.

6. Medical Research Coundl Renal Cancer Coỉỉaborators. Interỉeron- a 
and survival ỉn metastatỉc renal cardnom a: earỉy results of a randomỉsed 
controlỉed study. Lanctí 1999; 353: 14-17. •

http://www.bsg.org.uk/pdLword_docs/
http://www.aasld.org/
http://www.bhiva.org/documents/
http://www.sign.ac.uk/pdf/sign92.pdf
http://www.bashh.org/


9 9 2  Antivirals

7. Rỉni BĨ, t í  aL Phase m  triaỉ oỉ bevadram ab pỉus inỉerỉeron âlfa VCTSUS 
intcríeron aỉỉa m onotherapy in  patỉents with metastatic renal celỉ 
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126: 1295-1302.

16. Larrabee WF. tí al. ỉnưaỉesiona) interíeron gamma ireaưnem íor keloids 
and bypenrophỉc scars. Ardi OtoỉaryngolHead Neck Sury 1990; 116:1159- 
62.

17. Breìtenstein s. tí ai. Systematie review and meta-analysis of interíeron 
after curativc treatment of hepatocellular cardnoma in patients vviih 
viral hepatitỉs. B rJ  Surg 2009; 96: 975-81.

18. Thirion p. tí ai. Alpha-interíeron does not increase the efRcacy of 5- 
Quorouraciỉ ìn advanced coỉorectal cancer. Meia-analysis Group in 
Cancer. Br J Cancer 2001; 84: 611-20.

19. Giỉl PS. tí aỉ. Treatment oí aduỉt T-ceỉl leukemia-lymphoma wiih a 
combination of interíeron alfa and ridovudine. N Engì J Med 1995; 332: 
1744-8.

20. Bukovvski RM. tí ai. Treating cancer with PEG Intron: pharmacokỉnetic 
pro&le and dosing guỉdelines for an únproved lnterferon-alpha-2b 
íbrnmỉatíon. Caneer 2002; 95: 389-96.

Mycobocterial iníections. For the use of interíeron alfa in 
mycobacterial iníections, see Interỉeron Gamma, p. 999.2.

Progressive multiíocal leukoencephalopathy. BeneĐdal 
responses were reported in patients with HTV-assodated 
Progressive multíỉocal leukoencephalopathy (PML) after 
treatment with interíeron alía.1 Daily inơamuscular inter- 
íeron alía therapy for 2 vveeks also resulted in some neu- 
rologic improvement in a patient identihed as an asympto- 
matic hum an T-lymphoơopic vứus type I carrier, who 
developed PML and pneumocystis pneumonia.2 However, 
in a rettospective analysisJ of the relative value of HAART 
and inteiỉeron alỉa in the ơeatm ent of PML assodated 
with AIDS. prolonged survival assodated with interferon 
alía was ỉound to be not independent of the effects of 
HAART and it was conduded that interieron alỉa provided 
no additional beneht.

1. Buang ss, tí ai. Survỉvaỉ prolongatìon in HIV-as$ocỉated Progressive 
multíỉocal leukoencephalopathy treated with atpha-interỉeron: an 
observatỉonal study. J Neurơvirol 1998; 4: 324-32.

2. Kimura A, tí aỉ. Progressive muldỉocaỉ ỉeukoencephaỉopathy in an 
HTLV-I carrỉer. Clỉn Neuroỉ Neurosurg 2006; 108:768-71.

3. Geschwind MD. tí aì. The relatỉve contributỉons oỉ HAART and alpha- 
interỉeron íor therapy oí Progressive muỉtìỉocal ieukoencephaỉopathy ln 
AIDS. J Neuroviroỉ 2001; 7: 353-7.

slđn disorders. For the use of interíeron alfa in skin disor- 
ders assodated w ith raised IgE concentradons, see Inter- 
ỉeron Gamma, p. 1000.1.

Warb. Various interferons have been tried by various 
routes in the ưeatm ent of anogenital vvarts (condylomata 
acumỉnata) (p. 1689.3).

Ỉntraleỉiorud injectìon has been used to ensure relatively 
high concentrations of interieron in the wart but the 
occurrence o i  systemic adverse eữects shovvs that there is 
absorption from this site. Complete responses were 
reported1 in 36% of patìents given inơalesional interíeron 
alỉa-2b compared w ith 17% gi ven placebo, and a 
corresponding overall reduction in the aỉtected area of 
62.4% compared with 1.2% respectively. Hovvever, follow- 
up was not suffidently long to comment on relapse rates. 
Another study2 ỉound similar responses using mterierons 
alía-2b, aha-nl, or be ta in patients with reừăaory  warts, 
w ith complete responses in  47% of patients gi ven 
intralesional interíerons compared vvith 22% of patients 
given placebo. A study3 evaluating two dưíerent doscs of 
intralesional interíeron beta-1 a gi ven three tũnes weekly for 
3 vveeks repoited complete responses in 63% of lesions 
injeded w ith 1 millionunits compared with 38% of lesions 
ữỹeữed w ith 33000units. Good responses have also been 
reported in patients with both reíranory and recurrent 
warts given intralesional interieron alfa-n3.4 Relapses were 
delayed and fewer warts recurred in patients who had 
received inteiíeron rather than  placebo. Intralesional 
interieron alfa-2b used with podophyllum was more 
e£fective that podophyllum alone,5 although about 66% of 
patients in  each group subsequently relapsed. A systematic 
review conduded that based on limited available evidence 
inữalesional interíerons may have a therapeutic ettect, but 
have no signiScant advantage over simpler and saíer 
ơeatments.6

Topical application oỉ interỉeron alỉa has also been 
reported to be more eííective than podóphyllotoxin.7'8 
Interỉeron beta has also been applỉed topically aỉter surgical 
removal of vvarts.’

Theoretícally, systemic use should have advantages in 
controlling subdinical inĩections and redudng relapses. 
However, responses to subcutaneous interieron alía have 
generally been disappointing10'12 although responses 
comparable with cauterisatíon and a reduction in relapse 
rates w ith either subcutaneous or mtramuscular interỉeron 
alfa-2b have been obtaỉned.13 Iníonnatìon on the use oỉ 
systemic inteiỉerons as an adjunct to conventional therapy 
is scarce but a srudy in 97 patìents14 with recurrent vvarts 
íound no diữerence in either response or relapse rates in 
patients given cryotherapy with subcutaneous interferon 
aha or cryotherapy alone. A study comparing subcutaneous 
interỉeron alfa, beta, and gamma used vvith cryotherapy 
found no significant diữerence in response rate, although 
patients given interieron beta or gamma developed nevv 
warts at a lower írequency.15

Intralesional plus subcutaneous interỉeron alfa has also 
been tried in treatment of oral warts; 4 HlV-positive patients 
with recurrent oral vvans that had ỉailed to respond to 
surgery and other treatments responded to interíeron alía 
treătm ent.16
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Adverse Effects and Treahnent
The adverse effects of interíeron are varied and the natural 
Products appear to be less toxic than the pure synthetic 
compounds. The hequency and severity of adverse effects of 
peginterỉeron alỉa appear to be similar to those for 
interỉeron alfa although dose-related neutropenia and 
thrombocytopenia and injection site reactions are more 
common. Clinical experience suggests that interĩerons beta 
and gamma have similar adverse eỉỉects.

Adverse efferts are generally mild and reversible at doses 
less than ĩ  million ỉntematìonal units/day. The majority of 
patients on interíeron treatment have 'flu-Iike' symptoms 
such as loss of appetite, íever, chills, tatigue, headache, 
malaise, myalgia, arthralgia, and svveating. These symptoms 
tend to be dose-related. are most likely to occur at the stait 
of treatment. and mostly respond to paracetamol (but for a 
possible inteiaction vvith paracetamol, see Interactions, 
p. 995.2).

Other common adverse effects are alopeda, asthenia, 
weight loss, anxiety, dcpression, dermatitís, diarrhoea, 
irritability, nausea, nervousness, neutropenia, pruritus, 
sleep disturbances, taste alteration, and vomiting. Seríous 
adverse effects reported indude neuropsychiatric disorders 
(homiddal ideatíon, suiddal ideation. suidde attempt, and 
suidde) and neurological disturbances (coníusion, coma, 
and seizures), severe baaeriai iníections (sepsis), bone 
maưovv toxidty (cytopenia and rarely. aplastic anaemia), 
cardiovascular disorders (hypo- or hypertenslon, supraven-

tricular arrhythmias and myocardial iníarction), endocrine 
disorden (such as thyroid disorders and diabetes mellitus), 
pulmonary disorders (dyspnoea, pneumonia, bronchiolitis 
obliterans, ỉnterstìtial pneumonitis and sarcoidosis), colitis 
(ulcerative and hemorrhagic or ischaemic colitís), pancreat- 
itis, and ophthahnologic đisorders (such as deaease or loss 
of Vision, retinopathy indudỉng macular oedema and retinal 
thrombosis or haemorrhages, optícneuritis and papilloede- 
ma).

Hypersensitìvity reactions, induding anaphylaxis, have 
occurred, and intêrferon therapy may cause or exacerbate 
auto-ứnmune disorders (such as immune thrombocytope- 
nia, thrombotlc thrombocytopenic purpura, psoriasis, SLE, 
rheumatoid aithritis, and interstìtial nephritis).

Hypertriglyceridaemia, sometimes severe, has been seen. 
High doses may cause electrolyte disturbances induding 
decreased caldum  concentrations. There may be signs of 
altered livcr hinction and hepatitis has been reported. Renal 
íailure and nephrotic syndrome have also occurred. 
Interierons may impair íertility and menstrual irregularities 
have been reponed, particularly vvith interieron beta. 
Subcutaneous injection may produce a reaction at the 
injection site, mainly mild inilammation or erythema, but 
pain, hypersensitivity, and other non-spediic reaaions 
have been reported. The reaaion is reported [requently 
vvith intederon beta, vvhich can produce severe reactions 
induding local necrosis.

Adverse eữects of pegintetíeron aUa (alone or with 
ribavirin) reponed in patíents co-infected with hepatitis c 
virus and HIV, are similar to those reported in patients 
iníected only with hepatitis c virus. Although haematolo- 
gical adverse effeas such as neutropenia, thrombocytope- 
nia, and anaemia occurred more oíten in co-infected 
patients, most patients could be managed by dose 
adjustments. Other adverse eHects reported in co-infected 
patients given peginterỉeron and libavirỉn indude apathy, 
raised blood amylase, chapped lips, chromaturia. raised 
gamma-glutamyltiansỉerase and hepatitis, in0uenza, laaic 
addosis (including hyperlaaaddaemia), lipodysơophy, 
mood alteration, pain in the pharynx, Iarynx, back, and 
limbs, pneumonia, and tìnnitus. Peginterieron ưeatm ent 
was assodated vvith decreases in CD4+ cell counts vvithin 
the Bist 4 weeks that were reversible vvhen the dose was 
reduced or stopped; no negative impact was noted on the 
control oỉ HIV vữaemia during treatment or foUow-up.

Nasal dosage may produce mucosal irrítation and 
damage.

Reviews.
1. Vial T. Dcscdics J. CUnial loxidiy of ứie mlcrỉcrons. OniỊ Saỷcty 1994; 

10:115-50.
2. Pardo M. t ì  a l  Rlỉks and bene6ts of lnterferon- a in the treatm ent oí 

hepatitís. Drtíỹ Saftìy 1995; 13: 304-16.
3. Kirkvvood JM, t í  al. M echanỉsnu and m anagement o( loxidlies 

associated with hỉgh-dose interĩeron aUa-2b therapy. J Cĩin Oncoỉ 2002; 
20:3703-18.

4. Sleijfer s. tí a i  Side eữects of ínterỉernn.alpha therapy. Pharm Worìd Sá  
2005; 27: 423-31.

5. Hauschỉld A. tí aỉ. Practỉcaỉ guldeỉlnes ỉor the m anagement oỉ ỉnteríeron- 
a -2b side eỉíects in patients receivỉng adjuvanl treaunent ỉor 
melanoma: expert opinion. Cũỉĩcer 2008; 112: 982-94.

Effeds on the biood. Inteiíeron alỉa has myelosuppressive 
eílects and the commonest haematologicaỉ adverse effects 
assodated with its use are dose-related leucopenia, neu- 
tropenia, and thrombocytopenia; anaemia is rarely 
reported. Other reported eííects assodated with inteiíeron 
alfa indude immune haemolytic anaemia1 and immune 
thrombocytopenia.2-3 Haemorrhage occurred in a patient 
vvith immune thrombocytopenia ưeated with interieron 
aUa,4 and it was thought prudent to use interíerons with 
caútion, if at all, in this condition.3-4 Reports of dotting 
disorders are rare; bleeding assodated vvith induction oỉ 
ía ao r v n i inhibitor has been seen in a patient given inter- 
ỉeron alía to enhance hydroxycarbamide therapy ỉor 
chronic myeloid leukaemia.’ Thrombosis assodated with 
inteiíeron alfa has also been reported.4

Restoratíon of bone-marrow hinction after marrovv 
ưansplantation was delayed in 3 patients given a human 
interỉeron alfa preparation.7 Laboratory results shovved an 
inhibition of granulocyte colony grovvth by hum an 
leucocyte intetỉeron alía. It was considered that interíeron 
aUa vvas contra-indicated in patients w ith severe bone- 
marrow insuỉBdency and should not be given to marrow 
transplant patìents beỉore the grah was hilly íunctional. 
However, in another 5 patíents recombinant interieron alfa 
did not affea bone marrow ưansplants, aỉthough 3 patients 
had íever and chills, 4 had more than a 60% reduction in 
absolute peripheral granulocyte counts, and 4 had a 37 to 
80% reduction in absolute platelet counts.* lymphocytes 
were increased in aỉl patients; blood counts retum ed to 
normal when inteiíeron therapy stopped. Interieron alfa 
produced a decline in CD4+ T-lymphocytes resulting in 
opportunistic iníections in 2 HTV-positive patients being 
ưeated for chronic hepantĩs c.’

1. Akard LP. t í  aỉ. Alpha-interíeron and immime hemolytlc anemỉa. Aitn 
Intem Med 1986; 105: 306.
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Effects on the cardiovascular System. Hypotension or 
hypertension, tachycardia, and distal cyanosis are the 
mõst conưnonly reported cardiovascular adverse e£fects. 
Other reported cardiac complicanons indude cardiac 
arrhythmias, atrỉovéntrỉcular block. symptoms of 
ischaemic heart disease, induding myocardial iníarction 
and sudden death, congestive heart tailure. acute dys- 
pnoea, pericardial eHusion,1'2 and cardiomyopathy.ư ‘4 
Cardiotoxicity vvas not related to the daily or cumulatìve 
total dose, or.duration of ơeatm ent and is usualỉy reverâ- 
ble on  stốppưỊg interíeron treatm ent.1

PeiipheraL:;yascuIar complications su ch as Raynaud's 
syndrome5* ihave been assođated with interỉerõn aifa 
therapy and other types of interỉeron.
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Effects on the endocrine System. Both hypothyioidism 
and hyperthyroidism have been assodated with interíeron 
alEa therapy.1 Thyroid disorders are usually rainor and 
regress on stopping the inteiíeron (with or vvithout other 
spedfic ưeatment). Hovvever, patients with interíeron 
aUa-induced Graves' disease may be less likely to remit 
once the  drug is stopped.1 Most such cases have occurred 
in patients being ưeated ỉor hepatìós c .1 and long-Iasting 
ophthalmopathy has been reported in One patient.2

The development of type 1 diabetes has also been 
assodated with inteiỉeron alfa therapy,1-4 and exacerbatìon 
ol eã sting  type 2 diabetes has been reported.7-* Reversible 
hypopituitarism has been reported in patients receivỉng 
interieron alfa.*-10 Recombinant interỉeron gamma was 
reported not to a ííea  thyroid íuncdon.11
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Effects on the eyes. The most typical ocular ađverse eỉtea 
assodated vvith interỉeron alfa aeatm ent is rednopathy. 
which is charactetised by cotton wool spots and superũdal 
rednal haemorrhageỉ. Reports of interỉeron-assodated 
retinopathy have been revieweđ.ư  Reduced Vision or 
complete visual loss is rare or Iimited and ỉs usually rever- 
sible after stopping neatm ent. In  a  study oi 43 padents 
with chronic hepaddỉ given inteiỉeron alía. retìnopathy 
developed in 1 1 o! 37 non-điabetìc patìents and in  3 of 6 
diabetic patíents after about 8 to 10 weeks of therapy.J 
None of the padents had had retinopathy beíore trêãt- 
ment; the condidon was reversible in the non-diabetíc 
padents oa stoppiag therapy. Visual aculty remained 
unchanged. Subconjunctival haemorrhage óccurred in a

íurther 3 of the non-diabeúc patíents. Severe ineveisible 
loss ol Vision has been reported in  a non-diabedc patient 
given interieron aUa.4 A prospectìve study5 o! 156 patìents 
treated with interỉeron alla or peginterỉeron alỉa (with or 
vvithout ribavirin) reported âgns of retìnopathy in 24% of 
the padents; 29 padents devẽloped cottõn-wôol spots. 7 
developed retinal haemorrhage, and 2 patíents developed 
both lesions duiing ưeatment; none oĩ the patíents had 
rednopathy belore stardng ưeatment. The lesions 
remained asymptomatìc and resolved in all the patíents. 
Patíent age above 45 years, hypertension. and the use of 

.pegylated alpha-interỉeron were idendded as risk ỉactọrs 
for reúnopathy. Neurovisual im painnent was present in  
31 patìents beíore interíeron treatm ent and in  74 padents 
during treatment. A nother study4 of 19 patìencs reported 
that 8 patíents developed asymptomadc retinopathy while 
on treatment with interieron alỉa {with or vvỉthout riba- 
virin); patíents vvho had previously failed to ĩespond to 
interỉeron monotherapy seemed more likely to develop 
rednopathy when given combined therapy than padents 
who had responded and then relapscd. The changes vvere 
ữansient and sometìmes disappeared vvhiỉe the patíents 
were stíỉl on ưeatment. Retínopathy has occasionalỉy been 
reported in padents being ưeated with interíeron beta for 
the management of mulriple sđerosis.7'’ Symptoms aỉso 
resolved after stopping neatm ent.

Pain in one eyeball leading to exophthalmos and 
complete visual loss has been reported ỉn a patìent given 
ũiterỉeron alfa;10 despite vvdthdravval of inteiỉeron and 
instìgadon o! antíbaaetiaỉ and cortícosteroid treatment. the 
eyebaỉl subsequendy m ptured necessitating ophthalmect- 
omy. Other severe ocular eữects reported during intetỉeron 
ada treaunent include a disorder resembling Vogt- 
Koyanagi-Harada disease, Central retinal vein ocdusion. 
Central retinal artery ocdusion, and biiateral ỉschaemỉc optíc 
neuropathy with severe visual im painnent.11

Interferon-aUa is not usually known to cause ocular 
suríace toxidty, hovvever. epitheliaỉ microcyst ỉormadon 
has been reporteđ in a patíenc after using topical interỉeron 
alfa-2b íor 4 weeks.lỉ
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Effects on the gostroinlesiinal tracL Mild and transient 
gastrointestina! ădverse eữects such as nausea, điarrhoea. 
vomiring, and anorexia occur in about 30 to 40% o( 
patients being treated vvith interỉeron alla. There have 
been reports1̂  of the onset oỉ coeliac disease during treat- 
ment of hepacitis c  vvith interíeron or peginteríeron alía, 
in some cases used vvith ribavirin. Symptoms generally 
resolved after interíeron vvas stopped and a gluten-ừeẽ 
diet started. A ca se’ of eosinophiUc encentis has been 
reponed in a patient. vvith no history of digestive disor- 
ders. alter 12 weeks of recombinant interieron aUa>2b 
treatment; symptoms resotved after stopping inteiíeron 
and on ưeatment vvith prednisolone. New*-7 or exacer- 
bated* cases of ulcerative coliús have been reponed in 
patientỉ on imeríeron or peginterỉeron alta ưeatm ent 
(with or without ribavirin). Treatment with interíeron vvas 
usually stopped7'* and symptoms tended to resolve or 
improve with approprịate therapy (such as mesalazine 
and/or corticostẽrõids) .*■' Cases o( ischaemic colỉtis asso- 
dated vvith interíeron or peginterleron alpha have been 
reponed rarely.’
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Effeds 00 the hair. Excesslve temporary loss of teỉogen 
haừ causing moderate and reversible alopeda occurs in 
about 7 to 30% oỉ paũents on interỉeron or peginterieron 
aỉía ữeatment. A lopeda areata1'5 and alopeda universa- 
lis4-5 have occasionaỉly been reported; complete regrovvth 
of the hair usually occurs on completing interỉeron treat* 
menL Alopeda has also been reported ạỉter ủse oí topical 
interỉeron alỉa eye drops ỉor 3 mònths.4

A report of marked greylng of the hair in  a patient 
begùming aỉter 5 months of ưeatm ent vvith interỉeron alỉa 
for metastatíc malignant melanoma; ọn completíon oi 
inteiỉeron therapy the hair regrovvth retum ed to its normal 
colour.7 Marked straightening of scalp and body hair has 
been reported in 2 patíents after combined treatment tvith 
interỉerõn alfa-2b or pegínteríeron alfa-2b and rihavirin for 
chronic hepadtis c .‘ In  the Brst pa tlen t there vvas also 
diíhise thinning o{ scalp hair, change in hair texture, 
increased greying of the hair, and eyebrovv lengthening; the 
original curly haứ  began to regrow 6 months atter stopping 
ưeatment, but the hair abnonnalitỉes recurred on 
rechallenge đespite svvitching írom interíeron aUa-2b to 
peginterỉeron alỉa-2b. In  the sẹcond patìent, treatment wiứi 
peginterieron alfa-2b and ribavũỉn was assodated with 
straỉghtening ol scaỉp hair, eyebrow hair, and pubic hair.* 
Lengthening and thỉckening o{ eyelashes has also been 
reported with interíeron alía thetapy.*-10 A case oi eyẹlid 
and eyebrovv trichomegaly has also been reported" in a 
patíent ưeated with pegintetỉeron aỉỉa and ribavirin.
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Effeds on hearíng. Sensorìneuraỉ hearing loss, mostly 
unilateral, hạs been ra rd y  reported in  patients treated 
with interteron or peginterieron. A prospective study1 
reported sensorineural hearing loss in 18 of 49 patients 
and tinninis in 14 o ỉ 49 patients given interỉerons. The 
authors reported that eữects vvere more conunon in those 
given interíeron beta than ỉn those given interíeron aUa. 
and resolved in atl patients on stopping therapy. A repon1 
of 6 patìcnts who had sudden hearìng Ioss vvhile on treat- 
ment with peginterieron alía plus ribavirin íound that 
hcaring loss did not fully resolve aíter stopping neatment: 
but neicher did it vvorsen in Chase vvho continued theír 
ưeatment. A case report1 o! a patient who had acuie sen- 
sorineural hearing loss 2 months after starting treatment 
with peginterỉeron alfa and ribavirin found that vvhen 
neatment vvas re-started 4 m onths aher stopping, the 
patient did not have íurther hearing loss and hearing on 
the left-side was unaHected. ỉn  another case report4 a 
patíent who developed hearing loss 22 vveeks aíter starting 
ưeatment vvith peginteríeron alía, continued with treat- 
ment and symptoms d id  not worsen. Hearing loss resolved 
vvithín 2 iveeks o í stopping treatm ent.
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Effeds on the Iddneys. Renal adverse eữectỉ associated 
with interỉeron alỉa a re  usually limited to mild, asympto- 
matic proteinuria and  mođerate increases in  serum creat-
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inine ta  15 to 20% of patients. Dose-related asymptomatic 
protetauria has been reported w ỉth tateiỉeroa gamma 
ưeatmenL1 Acute renal íailure and nephrotic syndrome 
assodateđ ,with tateiỉeron aUa treatm ent is ra re and has 
mostly been reported in  patients with underiytag renal 
disease, or malignandes,2'5 and in  those receívtag high 
doses.* Cases have also been reported In patients receivtag 
taterỉeron or pegtatetỉeron alỉa treatm ent ỉor chronic 
hepatítis c.7'* Nephrotic syndrome has also occurred aíter 
tise of taterỉeron beta.10"11 Renaỉ dysíunction usually 
resolves aíter stopping neatm ent. but incomplete resolu- 
tìon and {átaliđeỉ have been reported.3-4
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Effeds on fipids. Cases1'3 of reversible hypertriglyceridae- 
mia (with or vvithout elevation of total diolesterol level) 
have been reported w ith tateríeron alía treatment. Hyper- 
triglyceridaemia more oíten occurs with longer treatment 
duratíons and đoes not appear to be related to pre-existing 
cardiovascular đisorders or basellne dyslipidaemia; fre- 
quency and severity are not dose dependent. Liíestyle 
modiScations and drug treatment w ìth a Bbrate or statin 
are usually needed to reduce triglyceridc levels. A small 
study4 reponed that taktag omega-3 íatty add supple- 
ments (3g daily for 6 months) reduced serum triglyceride 
levels ta  patients on interíeron aUa íor the masagement of 
chronic hepatitis c.
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Effeds on the Gver. Mild hepatotoxldty with an asympto- 
matic and reversible rise ta serum amtaotransỉerases has 
been reported ta  about 25 to 30% of patientỉ receiving 
tateríeron alía; severe hepatotoxicity is ra re1 but cases of 
íatal liver ỉailure have be en reported,1'5 sometimes due to 
severe exacerbatìon of đưonic hepatitis B and/or c taíec- 
tion> s An anaỉysis oí the toxicitỹ of adjuvant high-dose 
taterỉeron alỉa ta  40 patientỉ being treatẽd ỉor melanoma 

'reported hepatotoxidty ta 39 patients. with 26 patients 
havtag grade 3 to 4  hepatotoiddty.* Cases7’* of pegtateríer- 
on alfa-mduced“ auto-taunune hepatitis have been 
reported ta  patients receivtag treatment for chronic hepat- 
itis c.

Raised serum-alantae amtaotransíerase values have 
been reported ta  about 37% of padentỉ given tatetíeron 
beta thẽrapy for the ưektment oi multiple sclerosis with 
grade 3 to 4 hepatotoxidty betag reported ta about 1.4% of 
patíents.’
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treatment. Warii J  Castramttrãl 2007; 13:4394-7.
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9. Bymes V .t ta L  Drug induced liver ỉnjury seọondaty to ừ iteríeron-beu 
(IFN4jeta) in  muldple scỉerosis. Ậ m  Hcpataì 2006; 5: 56-9.

Effeds on the nervous System and  mentai State. Neurolo- 
gical ầđvene eSects have been reported with taterỉeron 
aUa ữeatment ỉor chronic hepatitís c  vtms or for malig- 
nant diseases;1*,  notably, an  ãcute conlusional State may 
develop rapidly aỉter starttag high-dose taterĩeron alía 
neatment and a depressive syndrome may develop more 
slowly over weeks to months Õ! treatment. Less commonly 
a manic condition, usually characterỉsed by extreme ỉrrit- 
ability and agitation but also occasionally by euphoda, 
may occur.

Acute tateríeron alỉa-taduced contasional States are 
typically characterised by disorientation. lethargy, ditacul- 
ties with speaktag and ivrittag, parktasonism, psychomotor 
retardation, psychotíc symptoms (such ạs halludnatíons), 
and somnolence.

Depression’"’ occun ta  about 16 to 58% of patients 
receiving interíeron alỉa. Patients considered to be at risk for 
developing depression are those with pre-exisdng symp- 
toms of mood and anxiety disorders, those with a history of 
major depression, and those receiving higher doses of 
interíeron alfa or on long treatment regimens. SSRIs have 
been used successtally to both treat patients vvith 
interíeron-assodated đepression, thus allovving therapy 10 
be continued,10-" and as pretreatmenc to prevent its 
occurrence.17

Should manic symptoms11 occur, taterỉeron alfa and 
antidepressant treatment should be stopped and a mood 
stabilisergiven. Intederon alỉa-induced mood disorders may 
also consiỉt of an  overlap bervveen depressive and manic 
symptoms. A prospective study14 of 93 patients ưeated vyith 
pegintetíeron alfa plus ribavirin ỉor chronic hepatitis c 
reported tha: mood disorders occurred ta 30 patients; 3 cases 
of mania, 15 cases of irritable hypomania. and 12 cases of 
mixed depressive States. The distinction betvveen the 2 States 
is important in terms of management as depressỉon-spedíic 
symptoms respond well to SSRIs, whereas antidepressants 
may vvorsen manic or hypomanic States.

Seiĩures15' 17 attributed to tateríeron alfa have been 
described.

Cases oỉ neurological toxidty have been reported ta 
patients receivtag interieron beta,1-1* although tateríeron 
beta is considered to be slightly less neurotoxic.

Chronic hepatitis c virus iníection may be complicated 
by the development oỉ systemic vasculiós caused by mỉxed 
cryoglobultaemia or of a non-cryoglobulinemic vasculitís 
resembling polyarteritis nodosa. Successỉul treatment oỉ the 
hepatitis in/ection vvith tateiỉeron alía úsually results ta thie 
improvement oỉ vasculinc symptoms, tadudtag neuro- 
pathy. However, vasculitis may also be ptedpitated or 
exacerbated by ưeatm ent with tateiỉeron (induding 
pegtaterỉeron aUa)” '21 resulttag in  development of 
vasculitic neuropathy. Non-vasculitic peripheral neuropa- 
thies, induding cranial neuropathies; have also been 
reported.20-51 Others24 have reported no assodation 
betvveen peginteríeron alía and peripheral neuropathy. ta  
most cases symptoms improved on treatm ent with 
cortìcosteroids or spontaneously. but ỉatal exacerbatìons of 
vasculitis have occurred despite stopptag the taterteron 
ữeatment and givtag immunosuppressants.21

ỉ .  Vỉal T. Descotes J. ơ inicaỉ toxidcy of the ỉmerferons. Drug $aftty 1994; 
10:115-50.

2. Dieperiok E, et aL Neuropsychỉatric sym ptonu assodated wỉth hepatíõs 
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Effeds on the oral mucosa. Pataỉul oral ulcers, necessita t- 
tag withdrawal of tateríeron alfa therapy. have occum d 
in  a patient treated ỉor chronic hẹpatitis.1 ỉnteiỉeron al ầ 
treatm ent has been reported to exacerbate pre-exỉstũ g 
lichen pỉanus assodated with chronic hepatitis c . 2-3 Ne V 
cases of oral lichen planus have been reponed ta patiec s  
receivtag intetíeron alía treatment for malignant disease d 
and chronic hepatítís.3

1. QaseemT, etaL  Acase report ofpainfuỉ oral uiceratỉons assodated wi h 
the ìtse o í aỉpha imerỉeron ỉn a patient VYÍth chrunỉc hcpaúús due o 
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of interíeron and ribavirín therapy íor chronỉc hepaiitis c . ỉnt J  MoỉM d 
2005; 15:237-41.

4. KũtdngB. t í  ái. Oropharyngeal Uchen Ị>ỉanus assodated wỉth imeríero I- 
a treatm ent for mycosỉs ỉungoides: a rare side*effect Ú1 the therapy >f 
curaneous lymphoõias. Br J  Dtrmatoỉ 1997; 137:836-7.

5. Guijarro Guijarro B, tí  ai. Aparỉdổn de un Uquen plano erosivo duran e 
el ưatam ỉento con interíerón alỉa-2a por una hepatỉiis c crónica. M ấ 
Oral2Q0ỉ; 6: 358-63.

Effects on the respirotory System. Pulmonary adverít 
effects have occasionally been reported with ỉnterteron t r 
pegtateiíeron aỉỉa ưeatment. A literature review’ íour. i  
tha t the most commonly reporteđ adverse effea vvas tate - 
stitìa] pneumonitis, followed by a sarcoid-like reactioi 
w ỉth non-caseattag granuloma tormatìon. Other, less con - 
monly reported events were asthma exacerbation, pleur .1 
eỉtasion, bronchiolitis obliterans with organiztag pnet - 
monia, and a case of ỉatal acute respiratory distress-lik: 
syndrome (ARDS). A subsequent case of ARDS associate j 
vvith peginteríeron a!fa therapy has also been reported.2

1. M ỉdnỉii J, t í  al. Spectmm oí pulmonary toxỉcỉty assotíated with che u. e 
oí inteỉỉeron thenpy  ỈOT hepatitỉs c  case reporr and revỉew of th e 
Dterature. ơ in  htỊta Dis 2004: 39: 1724-9.

2. Vartany £. aaL  Ađuỉt respỉratory distress syndrome after treanneni wũ ì  
pegylated ỉmerỉeron 0 -2a and rlbavirin. Heart Lung 2008; 37: 153-6.

Effeds on skeletal muscie. M y a lg ia  is  O n e  o f  t h e  ' í l u - l i k t ' 
s y m p to m s  í r e q u e n t l y  a s s o d a t e d  w i t h  i n t e t ỉ e r o n s .  R h a b d c  ■ 
m y o ly s i s 1' 3 h a s  o c c u r r e d  i n  p a t i e n t s  b e t a g  t r e a t e d  w i t i  
i n t e t ỉ e r o n  a lf a  a n d  p r o v e d  ía ta l  w h e n  a s s o d a t e d  v v ith  m u i  • 
t ì p l e  o r g a n  ía i l u r e  t a  a  p a t ì e n t  r e c e iv t a g  a d j u v a n t  h ig h  • 
d o s e  t a t e r í e r o n  a l ỉa  ỉ o r  m u l t i p l e  m y e lo m a . 1 R h a b d o m y o ly  - 
s is  h a s  a l s o  b e e n  r e p o r t e d  t a  a  p a t i e n t  r e c e iv t a g  t a t e r í e r o  1 
b e t a  ỉ o r  t h e  t r e a t m e n t  o f  m u l n p l e  s d e r o s i s .4 O t h e r  r a r e l ' 
r e p o r t e d  m u s c u l a r  d i s o r d e r s  a s s o d a t e d  w i th  t a t e r i e r o n  a l í  I 
t h e r a p y  t a d u d e  i n f l a m m a to r y  m y o p a th i e s ,  p o ly m y o s i t i i  • 
l i k e  s y m p to m s ,  a n d  a  c a s e  o f  m i to c h o n d r i a l  m y o p a t h y . 3
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Effects on the skin. Dermatological adverse eữects su ch a ; 
dryness, erythema, rash, or urtìcaria, bave been reportei 
ta  about 5 to 12% oí patíents given taterỉeron alía; seven 
events occur rarely.1 Exacerbation or development oỉ psor 
iasis was reported ta  patìents given recombtaant tatetỉeroi 
alía2-4 peginteríeron aUa,’ and taterỉeron beta-la.4 Hovv 
ever, no such efiea was seen ta  7 patients given taterỉeroi 
gamma.7 Both vitiligo and psotiasis deveioped ta  a 10 
year-old gid vvith chronic hepanós B taỉectìon given tater 
íeron alỉa; the skta conđítìons did not improve on stoppta; 
the tatetíeron ưeatment.* A case’ oí vitiligo occurrtag dur 
tag the third month of ưeatment for chronic hepatitis ( 
Tvith peginteríeron alfa and ribavirin has been reponed 
the condidon persisted aíter ơeatm em  with pegtaterỉeroi 
was completed. Exacerbation of lỉchen planus has alsi 
been reported10 durtag taterieron a lỉa  treãtment (see alsi 
EHects õn the Oral Mucosa. above). Cases of cútaneou 
sarcoidosis have been reported ta  patients with chronit 
hepatìtìs c  betag treated with taterteron or pegylatec 
inteiíeron alía plus ribavũin; skta lesions are usuall; 
benign and treatment vvith taterỉeron alỉa may sometime 
be conttaued vyith resolution oỉ the skta lesions occurrta)

AI1 cross-reterences reíer to entries ta Volume A
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spontaneously or vvithin a few months of completing 
treatm ent.11'12 Cutaneous vascular lesions vvith punctate 
telangiectasias were noted in Ị 8 of 44 patients ưeated 
vvith interíeron alỉa-2a; Iesions did not appear at the injec- 
don site.13 Severe necrotising cutaneous lesions were 
reponed at injection sites in a patient given recombinant 
interỉeron beta-lb; the lesions healed when ỉnterieron 
alỉa-n3 was substituted.14 However, cutaneous necrosis 
has also been associated with interieron alfa15-14 and 
peginteríeron alía.17 Five cases1* of a self-resolving cuta- 
neous lesion at the injection site of interieron, mimicking 
Iupus erythematosus, have been reported; 3 of them 
involved interieron alfa therapy for malignant melanoma 
and the other 2 patients were being given interíeron beta 
for multiple sderosis. Fatal paraneoplastic pemphigus 
developed in  a patient given interieron alfa-2a.19 Hyper- 
pigmentation of the skln and tongue has been described20 
ìn 2 dark-skinned patients duríng tteatm ent vrith interier- 
on alfa and ribavirin.
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shock. Fatal non-cardiogenic shock occurred after the 
thìrd dose of interỉeron alfa-2b in a patient vvith malignant 
melanoma.' There were similarities to a íatal reactíon 
reported in another patient with malignant melanoma 
(sêe under Eơects on Skeletal M usde, p. 994.3).

1. Canon JJ. t í  aỉ. Fataỉity and imerferon 0 for malignant melanoma. 
Lanort 1998; 352: 1443-4.

Precautions
Interterons should be used with caution or avoided 
altogether in patients with depression or psychiatric 
disorders, epilepsy or other CNS diseases, severe renal or
hepatic impairment, chronic hepatitis with advanced, 
decompensated hepatic disease or cirrhosis of the liver, 
auto-immune hepatitis, cardiac disorders, myelosuppres- 
sion, poorly controlled thyroid dysíunction, pulmonary 
disease, diabetes mellitus, auto-imm une diseases, coagula- 
tion disorders, or a hịstory of these conditions.

All patients recelving -inteiíerons should be dosely 
monitored for any signs or symptoms of psychiatric 
disorders; ư psychiatric symptoms continue or wotsen, or 
suiddal ideation ũ  identihed, then interieron therapy 
should be stopped.

Interieron treatm ent is not advised for patìents whose 
hypoglycaemia, hyperglycaemia and/or diabetes mellitus is 
not effectively controlled; u  these conditions develop during 
ưeatm ent and cannot be controlled vvith raedication then 
interỉeron treatm ent should be stopped. Standard blood and 
biochemỉcal laboratory tests (induding thyroid ỉunction) 
should be done beíore starting treatm ent with interíeron 
and then periodically during therapy. Interíeron should be 
used with caution in patients also receiving other 
potentialỉy myelosuppressive agents.

Assessment of cardiac íunction is advised beíore 
tteatm ent is started in patients vtdth pre-existing cardiac 
abnorm alities and i{ there is any deterioratìon of

cardiovascular status interỉeron should be suspended or 
stopped.

Hepatic and renal íunction shouỉd be monitored during 
ưeatm ent w ith inteiíerons. Interieron treatment should be 
stopped in patients who develop evidence of liver 
decompensation during ưeatment. Treatment should also 
be stopped in those patíents who despite the dose of 
interíeron being reduced Still have Progressive and dinically 
signihcant increases in serum-alanine ótminotransíerase.

Patients receiving ữiteríerons who have visuai dis- 
turbances shouỉd undergo eye examination. A baseline 
ocular examinatíon is recommended beíore ưeatment, and 
periodic eye examinations should be periormed throughout 
ơeatm ent in patients predisposed to retinopathy, su ch as 
those vvith diabetes mellitus or hypertension; ưeatm ent 
should be stopped in patients w ho develop new or 
vvorsening ophthalmologic disorders.

Patients with psoriasis or sarcoidosis have been reported 
to have exacerbationỉ during interỉeron aUa therapy.

Patients should recdve adequate Auids to maintain 
hydratìon during ưeatment with interỉeron alía since 
hypotension related to fluid depletìon has been seen in 
some patients.

Interíerons may affect the ability to drive o r operate 
machinery.

Antíbodies may develop to exogenous interíeron that 
reduce its actívity.

Asthma. For a report of severe exacerbadon of asthma in 
patientỉ receiving interíeron alfa, see Effects on the Respữ- 
ãtory System, p. 994.3.

Breast ỉeeding. The American Academy of Pediatrics1 
States that there have been no reports oỉ any dinical eỉíect 
on the iníant assodated vvith the use oỉ interỉeron alỉa by 
breast-ỉeeding mothers, and that thereíore it may be con- 
sidered to be usuaỉly compatíble vvith breast ỉeeding. It has 
been suggested that interíerons are too Iarge in  molecular 
vveight to transíer into breast milk in clinically relevant 
amounts.2

1. American Academy oỉ Pedỉatrics. The oansíe r o ỉ dnigs and o ther 
chendcab ỉnto hum an mỉỉk. Pediatria 2001; 10& 776-89. [Retỉred May 
2010] Correctỉon. ibid.; 1029. Aỉso avaỉlabỉe au http://aappolicy. 
aappublỉcations.orgycgỉ/content/full/pedỉatrics%3bỉ08/3/776 (accessed 
12/06/08)

2. Kum ar AR, tí al. Transíer of imerieron alỉa ỉnto hum an breast miỉk. J 
Hum Loa 2000; 16: 226-8.

Porphyria. The Drug Database ỉor Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassiGes interieron alía-2a 
and peginterieron alỉa-2a as probably not porphyrino- 
genic; they may be used as drugs oỉ first choice and no 
precautions are needed. Interíeron alfa-2b and peginteiíer- 
on alfa-2b are dassiGed as possitly porphyrinogenic they 
shouỉd be used only when no safer altemative is available 
and precautíons should be considered in vulnerable 
patients.1

1. The Drug D aubase (or Acute Porphyria. Avaiỉabỉe au  http://w w w . 
drugs-porphyria.org (accessed 24/10/11)

Psychiatric disorders. For comment on the rỉsk oi mood 
disorders in patients with a history of such disorders, see 
Effects on thê Nervous System and Mental State, p. 994.2.

Interactions
Interactions involving interierons have not been fully 
evaluated, but it is knovvn that they can inhibit hepatic 
oxidative metabolism Via cytochrome P450 enzymes; the 
dinical relevance of this interaction is undear and thus 
cautỉon should be exerdsed during use with drugs 
metabolised in this way. Studies with peginterieron alía 
shovved increased activity of the cytochrome P450 
isoenzymes CYP2C8/9 and CYP2D6; caution is advised 
w hen giving peginterieron aUa with đrugs that are 
metabolised by these isoenzymes, such as vvariarin, 
phenytoin, and Đecainide. Interieron and peginteríeron 
aUa have been shovvn to inhibit the metabolism of 
theophylline which is metabolised via the cytochrome P450 
isoenzyme CYP1A2. Drugs likely to  exacerbate the 
haematological eHects of Interierons, such as ribavữin and 
ridovudme, should also be used with caution. Interierons 
may also b iaease the neurotoxic and cardiotoxic eữects of 
othẽr drugs.

ACE inhibitors. For a report of possible synergistic haema- 
tological toxidty in patients receiving interieron alfa and 
ACE inhibitors, see p. 1288.3.

Analgesks. Three patients had increases in lỉver enzyme 
values w hen given paracetamal 1 g tvvo or three times daily 
on the same three days each week as interieron alía; vứi- 
blastine was also given every third vveek.1 Paracetamol has

also been found to enhance the antiviral effect of interier- 
on aba in healthy subjects.2

1. Keỉiokumpu-Lehũnen p, t í  ai. Hepatotoxidty of paracetamol in 
combinadon w ỉth ỉnterỉeron and vinbỉastine. Lanctí 1989; i: 1143.

2. Hendrix cw, tí al. Modulatỉon oỉ o •interỉeron's anâviraỉ and dlnỉcal 
eííccts by aspirỉn. acetam inophen. and prednisone in heaỉthy 
voluntecrs. Antìvtrai R a  1995; 28: 121-31.

Anticoagulants. For reỉerence to potentíation of actnocou- 
marol or warfarin necessitating dosage reduction ìn  patients 
also receiving interieron alfa, see p. 1533.1.

Antineopkistics. For reduction in the area under the 
plasma concentration-tìme curve ỉor melphalan in patients 
receiving interíeron aUa, see p. 820.3.

Antivirals. Por a report of synergistic bone-maưow toxi- 
d ty  with interíeron al£a and âdovudừte, see p. 1026.3.

Thalidomide. For reports of toxidty assodated with ìnter- 
íerons and thaliđomide, see p. 870.3.

TheophyĐine. For reíerence to reduced dearance of theo- 
phyliine in patients receiving interieron aífa, see 
p. 1235.2.

Antìviral Ađion
Interỉerons are naturalỉy occurring proteins produced by 
eukaryotic celỉs in response to vứal inỉection and other 
biological inducers tbat conỉer protection on uniníected 
cells of the same spedes. They are cytokines that aữect 
many cell íunctions and have, in addition to theứ antiyiraỉ 
actỉvity, antiproliíerative and immunoregulatory properties. 
Three major dasses have been identỉũed: alía, beta and 
gamma. Interieron alía and beta are dasslGed as Type I 
interíerons and interỉeron gamma is a Type n  mterỉeron. 
These interierons have overlapping but dearly distinct 
biological activities; interieron gamma in particular is a 
potent macrophage-stimulatingEactor.

Interỉerons exert their biological efỉea by binding to 
spedGc receptors on the suríace of human cells. After 
bindỉng, a Cascade oỉ intiacellular events, induding the 
induction of certain enzymes, occurs. This process is 
thought to be responsible for the various cellular responses 
to interỉeron, induding inhibition of virus repiication in 
virus-ũiíected cells, suppression of cell proliíeration and 
su ch immunomodulating actívitỉes as enhancement of the 
phagocytic activity of macrophages and augmentation of 
the spedfic cytotoxidty of Iymphocytes for target cells.

Pegylated interierons have simịlar, but possibly slightly 
vveaker, actions to the native forms.

Studies have shown interierons to have benefit in 
inỉections with hepatitis B vừus, hepatitis c virus, herpes 
simplex viruses, varicella-zoster virus, CMV, rhinovữuses, 
and papiliomaviruses.

Pharmacokinetics
Interierons are not absorbed ỉrom the gasơointestina] tract. 
More than 80% of a subcutaneous or intramuscular dose of 
interieron alfa is absorbed. Aiter intramuscular inịection, 
interieron alfa produced by recombinant techniques and 
that ừom cultured leucocytes produce similar plasma 
concentrations altbough there is a large interindividual 
variation. Plasma concentrations are dose-related; and peak 
concentrations usually occur vvithin 4 to 8 hours, retuming 
to baseline by 16 to 24 hours. After íntravenous doses, 
serum interieron levéls dedine at a slightly ỉaster rate than 
after subcutaneous or intram uscular use and are 
undetectable 4 hours aíter iníusion. Aíter systemic use 
low levels of interíẹron are detected in respiratory 
secretions, CSF, eye, and brain. The elimination half-life 
of interieron alfa is about 2 to 7 hours aber subcutaneous or 
intramuscular injectíons and 2 hours after intravenous 
iníusion. Interieron alfa undergoes renal catabolism and 
negligible ámounts of interierons are excreted in the urine; 
biliary excretion and Uver metabolism are mlnor pathvvays 
of elimination.

The attachment oỉ Interíeron to large inert macrogol 
(polyethylene glycol PEG) molecules, termed pegylation, 
substantially reduces the rate of absorption and excretion of 
interỉeron and increases the plasma concentration. Aỉter a 
subcutaneous dose of peginterieron alfa-2b the maximum 
serum concentration occurs in about 15 to 44 hours and 
high concentrations are sustaỉned for 48 to 72 hours; the 
mean elimination halỉ-liỉe is about 40 hours. The maximum 
se rum concentration of peginterỉeron alía-2a occurs about 
72 to 96 hours after subcũtaneous dosing and the mean 
terminal haỉỉ-lỉỉe is approximately 160 họurs. The absolute 
bioavailability o{ pegmterieron alỉa-2a is 84% and is similar 
to that of unmodiAed interieron alfa-2a.

'Revievvs.
I. Zetizem s. t í  ai. Pharmacokỉnetỉcs o ỉ peginterỉerons. Semin Liver Dừ 

2003; 23 (suppl ỉ) ; 23-8.

http://aappolicy
http://www
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2. Pedder s c .  Pegylation of ỉnterỉeron aỉía: structural and pharmacokỉnetíc 
properties. Semin Livrr Dừ 2003; 23 (suppỉ 1): 19-22.

3. Caỉỉcetỉ p. Pharmacokinetỉcs o í pegyỉated interíerons: w hat is 
misleadlng? Dig Liver Dừ 2004; 36 (suppl 3): S334-9.

4. Bressler B, t í  ai. Pharm acokrâetỉa and response of obcsc patỉents wỉth 
dư o n ỉc  hepatitíỉ c treated wíih dưỉerent doses o( PEG'IFN atpha-2a

* (40KD) (PEGASYS). Br J  ơ in  Pharmacol 2009; 67: 280-7.

Preparations
Proprietory PrsporaHons (details are given in Volume B)

Singỉe-ingredienl preparations. Arg.: Avirostat; Bioỉeron; MF; 
Iníostat; Inter 2-B; ĩnưon A Peg; Pegasys; AustraL: Inưon A; 
Pegasys; Peglnơon; Roỉeron-A; Austria: InttonA; Pegasys; 
Peglntron; Roferon-A; Belg.: IntronA; Pegasys; Peglmrõn; 
Roferon-A; Braz.: Brieront; Blauíeron; Inưon A’ Kỉnnoíeron 
2A; Pegasys; Peglntron; Roferon-A; Canad.: Iníergent; Intton 
A; Pegasýs; Unitron PEGt; Chũe. Intermax-Alphat; IntronA; 
Pegasys; Peglntron; Roíeron-A Chinar. An Da Fen (ĩỉiằ # ); An 
Fu Long An Te Fu (£í#1s); Bei Er Fen (JR££);
Chang sheng De Jia ('fè íÉ&(Ề); Chang sheng Fu Kang (-léíỀR
&.); Chang Sheng Fu Ming (dè4tfeW ); Di En An (iấ® 5); Di 
Ning (86 í ) ;  Fu Li Sheng (S.ỷjẼ.y. Hapgen (ilS R ); Iníergen 
(^Píìậ); Inteíen ( B íệ ỉ ĩ ) ;  Interlong (3Ĩ!)# i t);  Intron A c&íi? 
f&); Jie Fu (ItỉS); Kaifu (Sl?-); Lai Fu Long (IS1SI4); Li Fen 
Neng (íỤ^lẽ); Li Ya Mei (M3Ej|); Longhuanuo (S^ítií); 
Ọpin (UT); Pegasys (ÌSỹỊft); Peglnưon (dƯRIt); Roferon-A 

Sai Ruo Jin (# 3 N l); Shu Run (SỉỉS); shuangyinjie 
(M B ÍỀ ); Wan Fu Luo (7Ĩ%Ì&Y, Wan Fu Yin ( ^ S B ) ;  Xin Fu 
Nịng ( í * í ) ;  Xin Hua Nuo (ííh i* ); Yi sheng (ỈÍỂ.); YiLin 
(tz,#); You Jing An (Ầ.ÌỆ&); You Ni Long Yuan Ce
Su (asSJí); Cz.\ AUaíeronet; InơonA; Multìỉeron; Pegasys; 
Peglntron; Roíeron-A; Viraíeront; ViraíeronPeg; Denm.: Inơo- 
nA; Multiíeron; Pegasys; Peglntron; Fin.: IntronA; MultƯeron; 
Pegasys; Peglntton; Roferon-A; Fr.: IntronA; Pegasys; Roleron- 
A' ViraíeronPeg; Ger.: IntronA; Pegasys; Peglnưon; Roferon-A; 
Gr.i Ađvaíeron; Inlerax; Iníeigen; InỡonA' Pegasys; Peglnơon; 
Roferon-A' Hong Kong: Inưon A  Pegasys; Peglnưon; Roferon- 
Af; Hung.: Egưeron; In tron A  Pegasys; Peglntron; Roíeron-A; 
Inđia: AKeron; Intalỉa; Imron A; Inưon A; LG Intermax Alpha; 
Roferon-A; ĩndơn.: Interỉeron Alỉanativet; InưonA; Kalíeron; 
Pegasys; Peglntron; IrL: ImronA; Pegasys; Peglntron; Roíeron- 
A; ViraíeronPeg; Israel: Intron A; Pegasys; Peglnưon; Roleron- 
A; ItaL: Allaíerone; InưonA; Pegasys; Peglntron; Roferon-A; 
Jpn: Canỉeront; OIF; Pegasys; Peglnữon; Roferon-Af; Sumiíer- 
on; Malaysia: Inưon A; Pegasys: Peglnưon; Roferon-A; Aíex.: 
Alieron; FN7 2BỶ; Heberon Alía; In tron A; Lemeront; Nisohat-ị-; 
Pegasys; Pegtron; Proquưeron; Roferon-At; Urihon; Neth.: 
InưonA; Pegasys; Peglntron; Roferon-A; ViraleronPeg; Norw.: 
InttonA; Multìíeron; Pegasys; Peglntroa' Roceron; NZ: Intron 
A; Pegasys; Peglntron; Roferon-A; Phũipp.: Inưon K  Pegasys; 
Peglntron; Roíeton-A; shanỉeron; Unưeron; PoL: Alíalerone; 
Intron A; Pegasys; Peglntron; Roferon-A ViraíeronPeg; Port.: 
Intron A; Pegasys; Peglntron; Roferon-A; Vưaleront; Viraíeron- 
Peg; Rus.: Alíaíerone (Ajn4>aỳepoB); Alíarona (Aju>ộapoHa); 
Altevịr (Aa&TeBHp); Inỉagel (ỈỈHỘarenB); Iníeron (HHỘqx>H); 
Interal (Hirrepaitt); In tron A (Hhtpoh A); Leudnferon 
(JIefixHHỘePOH); LiHeron (JIaii4>(ị«poa); Loderon (HoxộepoH); 
Pegasys (ĩleracHC); Peglntton (nenurrpoH); Reaíeron Lipint (Pea- 
ộepoa IhmHKT); Realdiron (Peanw(HpoH); Roỉeron-A (PoộepoH- 
Ã); vưeron (BHỘepoH); WeÚferon (B3aáịepoH)t; S.Afr.: inuon 
A; Multìferonf; Pegasys; Peglnơon; Roíeron-A; singapore. 
Intron A; Pegasys; Peglntton; Roíeron-A; Spain: Inưon A; 
Pegasys; Peglntron; Roferon-A; Swed.: IntronA; Multiferon; 
Pegasys; Peglntron; Roferon-A; Switz.: Cylatton; Intron A; 
Pegasys; Peglnưon; Roferon-A’ Thai.: Bioỉeron; INFf; In tron A; 
Pegasỹs; Peglntton; Turk.: Inưon A; Pegasys; Peglntron; Roíer- 
on-A; UK: IntronA; Pegasys; Peglnưon; Roferon-A; Vưaíeron- 
Peg; ukr.: Alhron (AauịiHpoH); Alpharekin (AntậapeioiH); Gen- 
íeron (TeHỘqtoH); Intton A (HmpoH-a); Laferobion
(HaộepoỗHOH); Laỉeron (HaịepoH); Lipoíeron (HHnoộepoH); 
Nazõíeron (Ha30Ộq»H); Ophthalmoíeron (OiịrraniMoộepoH); 
Pegasys (IleracHc); Peglntron (IlerHBTpoH); Realdiron
(Pean&ORpoH); Roferon-A (PoệepoH-A); vưeron (BHỘepoH); Vưo- 
gel (BHpõrenb); USA: Alỉeron N+; Iníergen; Inơon Â; Pegasys; 
Peglntron; Sylatron; Venez.: Intron A; Intron; Pegasys; Pegin- 
tron; Roferon-A-

Mubi-ingrcc&ent Preporationa. Arg.: Bioỉeron Hepakit; Austral: 
Pegasys RBV; Pegatroa Rebetront; CanatL: Pegásys RBV; Pege- 
tròn; Hong Kong-. Rebeơont; Mex.: Hepatron c t :  Pegtron 
Cotronak Kít; N2: Pegasys RBV; Pegatron; Rebeưont; Roỉeron- 
A RBV; Phữipp.: Pegasys RBV; Rus.: Geníeron <reH(|)ep0H); 
Genleron Light (ĩeHỘepoH JIa*r); Herpíeron (repnỳépoH); Hyá- 
ferone (raa4iepoH); Kipteron (KHnộepoH); Ophtahnoleron 
(OịnaaLMOỘepoH); Ukr.: Herpỉeron (FepDiJ)epoH)t.

Phormocopoeid Prgporotion*
BP 2014: Interíeron Alfa-2a Injection.

lnterferon Beta iBAN. rìNNi

1FN‘ 3; lnterferón-3;'lnterferb'n-P; Interíerón beta; Intèríéron 
Bêta; ìnteríeroni betạ;' ln'terferúnum Beta; SH-V-579A 
ũnteríeron betạ-lb); Mnrẻfx{ỉepoH Beĩa.
CAS —  74899^71-ì (mterferan beta); 145258-61-3 Ợnterỉeran 
beta-la); 145155-23-3 (interíeron beta-lb); 90598-63-3 
(interíeron beta-ìb).
ATC—  L03AB02 (natural); LỒ3Ạ807 (la); L03AB08 (Ịb).

ATCVet—  QL03AB02 (natural); QL03AB07 (la); QL03AB08 (Ib). 
UNIÍ —  XR04566Q4R (interíeron beta-ỉa); TTD90R31WZ 
Ohterterortbeta-lb). ' '

NOTE. Interíeron beta was previously known as íibroblast 
interíeron.

Interíeron beta-la  and Interỉeron beta-lb  are both 
USAN.
Pharmacopoeias. Eur. (see p. vn) indudes Interíeron Beta- 
la  Concenưated Solution.
Ph. Eur. 8: (Interíeron Beta-la Concenưated Solution). A 
solution of a glycosylated protein having the same amino 
acid sequence and disulphide bridge and a sũnilar 
glycosylation pattem  as interíeron beta produced by 
hum an diploid hbroblasts in response to viral inỉections and 
various other inducers. It is produced by a method based on 
recombinant DNA technology, using mammalian cells in 
culture. ỉt  contains a minứnum 0.20 mg of protein per mL, 
and has a minừnum potency of 1.5X10* units per mg of 
protein. It may contain buíỉer salts. A dear or slightly 
opalescent, colourless or slightly yellovvish liquid. Store in 
airtight containers at a temperature below -70 degrees. 
Protect from light.

N om endature. Interíeron beta may be derived from fibro- 
blasts, or produced by recombinant DNA technology. Sub- 
spedes of the human beta gene produce interíeron beta 
with protein varíants designated by a number (as in inter- 
leron beta-1). Interíeron beta-1 is lurther qualihed by a 
letter to indicate the amino-add sequences at posinons 1 
and 17, and to indicate whether or not glycosylation is 
present;
• inteiỉeron beta-la has methionine at posiúon 1 and 

cysteine at 17 and is glycosylated at position 80
• interieron beta-lb  has serine at position 17 and is not 

glycosylated
The nam e may be hirther elaborated on the label by 
approved sets oí initỉals in parentheses to indicate the 
method of production: (rch) indicates production írom 
genetically engineered Chinese hamster ovary cells; (rbe) 
indicates production from bacteria (Eschtrichia coli) 
genetìcally modihed by recombinant DNA technology.

Uses and Administation
In terferon  beta is a cytokine with antiviral and 
immunomodulating activities. Two íorms of interíeron 
beta are available: interỉeron be ta-la and interíeron beta-lb 
(see N omendature, above). Interíeron beta is mainly used 
in the management of relapsing-remitting multiple sderosis 
(below), although its mode of action is undear; pegylated 
interỉeron beta-la is also being investigated. In the UK 
interíeron beta-lb  is also licensed for use in secondary 
progresãve multiple sderosis.
In te r íe ro n  b e ta - la  is given in relapsing-remitting multiple 
sderosis in  a dose dependent upon the íormulation used:
• Avonex (Biogcn) is given in a dose of 6 million units 

(30micrograms) once weekly by inưamuscular injec- 
tion.

• RibiỊ (Serono) is given in an escalating dose over 4 weeks, 
to 12millionunits (44 micrograins) three times weekly 
by subcutaneous injection, or to 6 million units (22 micr- 
ograms) three tứnes vveekly by subcutaneous injection in 
patients unable to tolerate the higher dose.

In te r íe ro n  b e ta - lb  iỉ given in both relapsing-remitting 
and in  s e c o n d a r y  P r o g r e s s iv e  multìple s d e r o s i s  i n  an 
escalating dose over 3 to 6 vveeks to a dose of 8 million units 
(250 micrograms) on altemate days by subcutaneous 
ũỹection.

In the UK interíeron beta-la and interỉeron beta-lb  are 
also indicated for the neatm ent of patients who have had a 
single demyelinating event with an active inflammatory 
process ư  it is suffidently severe to warrant intravenous 
corticosteroids.
Reviews.

1. Goodkin DE. Intcrieron beta-lb . Lanat 1994; 344:1057-60.
2. Etheridge u .  et ai. The use o ỉ ỉmeTÍeron beta in relapsing-remiTting 

m uỉtíple sderosis. A nh  Dừ Oâĩã 2004; 49:789-91.
3. Markowitz CE. Interíeron-beta: mechanism of actíon and dosing issues. 

Neuroỉogy 2007; 68 (suppl 4): S8-S1 ỉ.
4. Bertolouo K  Gilỉỉ F. Interíeron-beta responden and non-responden: a 

bỉologkal approadi. Neuroi Sà  2008; 29 (suppỉ 2): S2Ỉ6-S217.
5. Demina TL et a i  Efficacy and saỉèty of prolonged immunomodulaiory 

treatm ent wỉth imerỉeron b e u . Neurotá Behav Phỵsiữl 2009; 39 :497-9.
6. Smỉth D. lmerferon-beta therapT ĩor roultíple sderosis— is the injectỉon 

site the relevam action sỉte? JNeuroimmuno! 2009; 215: Ỉ17 -2 Ỉ.
7. Sanỉord M. Lyseng*WỈUỈam$on KA. Subcutaneous recom binant 

ỉnteríeron* 8 - la  (Rebỉỉ): a review of iu  use ỉn the treaonent oỉ 
relapsỉng muỉtlpỉe sderoĩiỉ. DniỆi 201 ỉ; 71: 1865-91.

GuiDam-Barró syndrotne. Rapid improvement in motor 
íunction was reported during use oỉ inteiỉeron be ta -la  in 
a patient with Guillain-Barré syndrome assoóated with 
Campylobaữer ịeịuni iníection.1 Hovvever, the relative con- 
tributions of interíeron therapy and a course of plasma 
exchange that immediately preceded it could not be 
assessed.2 Successhil tteatm ent of Guillain-Barré syndrome 
was reported in a patient after interleron be ta -la  was

added to treatment with inttavenous immunoglobulin.3 A 
small randomised, placebo-controlled pilot study4 of sub- 
cutaneous interíeron beta-la or placebo, in  addỉticn to 
inttavenous immunoglobulin, in patients w ith Gublain- 
Barré syndrome repoited no signiScant diHerence ũi the 
tate of improvement.

ỉ . CrỂange A. t í  al. Treatm ent oí Guillain-Bané syndrome wỉth intei feron> 
p . Lcmcet 1998; 352: 368.

2. Sawaya RA. Interỉeron beta ỉor Guiỉỉaỉn-Barré syndrome. lancn  1998; 
352: 1550-1.

3. Schalỉer B, t í  aỉ. Successíul treatment of GuiUain-Barré syndrom : wtth 
combined admỈĐỈstratỉon of interteron- p - la  and ỉntravenous ỉm: luno- 
globuỉin. EurNeuroi 2001; 46: 167-8.

4. Pritchard J, t í  ai. A random úed controDed tríaỉ oỉ recom linant 
interferon-beta la  ỉn  GuiUain-Barré syndrome. tỉeuroỉogy 20C y. 61: 
1282-4.

Mubiple sclerosis. Multiple sderosis (MS)1"* is a ch onic 
inílammatory and demyelinating disease aHecting the 
CNS. It is the most common disabling neurological di ease 
among young adults and is most oíten diagnosed in 1 hose 
between the ages of 20 and 40, vvith women being al nost 
twice as likely to develop it as men. Although the etũ logy 
and pathogenesis of MS is poorly understood. it is tho Light 
that the disease has an immunological basis and OCCL rs in 
genetically susceptible individuals. MS is charaaerise d by 
multiple areas of inílammation and demyelination; acti- 
vated T-cells enter the CNS and produce an immune Cas
cade resulting in localỉsed loss of myelin. oligodendroc ytes, 
and axons. The resulting lesions (plaques) accum ìlate 
over time, with impairment or less electrical transmi sion 
along the nerve nbres (axons).

Patients with MS commonly present vvith an indiv dual 
mix of sym ptom s, which tend to progress over yea rs to 
decades. The type and number of symptoms may vary 
according to the areas ahected but typically include b 3wel 
and bladder dysíunction, changes in cognirive íunction, 
dizziness, depression, íatigue, diHĩculties with walking and 
balance, paraesthesias, pain, sexual dysỉunction, spastỉdty, 
problems with speech and swallovving, tremor, and visual 
impairment, notably from optic neuritis. Most patients 
improve to some degree after the initial attack bu: the 
course and severity of the disease are unpredictable.

People with MS generally follow one of four cliaical 
courses of disease, which in tum  may be mild, moderai e, or 
severe. In about 85% of patients the disease íollo vs a 
relapsing-rem iaing course (RR-M S) in vvhich there are 
recurrent exacerbations (flare-ups) íollovved by cliiical 
improvement and relatively long periods of remission. After 
about 10 to 15 years up to 50% oí patients develop 
Progressive neurological deterioration, categoríseil as 
secondary Progressive disease (SP-MS). However, about 15% 
of peoplẹ with RR-MS will have a mild course with litt le or 
no disabiỉity after 15 years (benign M S). About 10 to 15 ’/o of 
patients present vvithout relapses but have slow contin 10US 
deterioratìon, dassiSed as prím ary Progressive dừease (PP MS). 
In about 5 % of patìents the disease is described as progr ssive 
relapsing: people vvith this type of MS have ste idily 
worsening disease from the onset but also have écute 
exacerbatìons.

Choice o f tre a tm e n t.
Drugs wdth immunological actions (disease-modi: ying 

drugs) have been tried in the treatment of MS itselỉ vvitli the 
aim of improving recovery írom acute attacks, preventing or 
redudng íurther attacks (relapses), and halting the 
progression of the underlying pathology.5 Diííerent 
therapies are used for patients having acute anacks for 
patients who have RR-MS, for patients who have the 
Progressive subtypes, and lor symptomatic management. 
Combination therapies are also being investigated, 
particularly in patients who have ỉailed ưeatment with a 
single immunomodulatory agent.

Corticosteroids are used for theứ immunomodulatory and 
anti-inllammatory eỉỉects ÚI acute attacks (relapses). 
Corticosteroid therapy reduces the duration of the episode 
and accelerates recovery, but it is unknovvn vvhether it alten 
the coursc of the disease in the long term.4 The d rtg  of 
choice is methylprednisolone; usually given intravenc usly 
in high doses (typically lg  daily) for 3 to 5 days and 
sometimes íollovved by a taperíng dose of oral prednisolone. 
Doses of up to 2 g daily have been tried.7 In patients adth 
acute optic neuntis (írequently the first marúíestatica of 
multiple sderosis), methylprednisolone delayed the oniet of 
other symptoms of multỉple sderosis,* although the eEíect 
was not sustained beyond 2 years.’ Benehdal respcnses 
ha ve also been reported vvith oral methylprednisolot e at 
doses induding 500 mg once daily for 5 days followed by a 
tapering dose over 10 days10 and 48 mg once daily íor 7 lays 
íollovved by a tapering dose over 14 days.11 A small d i  úcal 
study indicated tha t the bioavailability attained after ] ỉrge 
doses of oral prednisone may be simllar to that of high iose 
intravenous methylprednisolone.12 In patients with pp MS, 
the benelits of short-course methylprednisolone laste 1 no 
longer than 3 m onths15 although, in  patients with SP-b LS, a 
preliminary study has suggested that progression ma / be

All CToss-reíerences reíer to entries in Volume A
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delayed by intermittent high-dose methylprednisolone 
therapy.14

Interferon beta has become established for treatment of 
RR-MS in seleaed patíents, and ỉs also used in SP-MS. 
Studies15"17 in patients with actìve RR-MS have shown the 
eỉBcacy oí interieron beta-lb given subcutaneously and at 
diHerent doses. Similar results in RR-MS have been 
obtained vvith interíeron btía-la given by either sub- 
cutaneous or intramuscular routes;14'20 although compara- 
tìve studies21'22 have suggested that subcutaneous. inter- 
íeron beta-la (44micrograms given three tímes a vveek) is 
more etíective than inưamuscular interíeron be ta-la 
(30micrograms weekly). A prospective, randomised, 
multicentre study23 compaiing the diííerent írequendes of 
dosing with interỉeron beta-la  and beta-lb  conduded that 
high-dose mteríeron beta-lb  given on aỉtemate days was 
more eổective in RR-MS than once-weekly interieron beta- 
la . Studies24"24 in  patỉents presentỉng with a first 
demyelinating event (dinically isolated syndrome), or 
other maiũíestation oỉ early đisease, have ■ shown that 
treatment with interieron beta may reduce the rate of 
progression to clinical MS, a view conũrmed by a recent 
systematìc revievv.27 A 3-year follow-up analysis24 of one 
study24 ỉound that early treatm ent with interieron beta-lb 
prevented the development of conhimed disability.

Concem has been expressed over the detectìữn' o! 
neutralising antibodies against inteiíeron ỉn up to 46% oí 
patients;29'31. jdevelopm ent r of neutralising antibodies 
correlates w ith reduced treatm ent eíũcacy and the 
possibillty for renewed disease activity. The development 
of neutralisũig an tibodies iỉ greater in  patients ưeated vvith 
higher doses of interíerón and in those . treated with 
interíeron beta-lb .32 Recommendations have been made on 
using antibody tittes to guide ơeatm ent.33

Some encouraging results have also been obtained vvith 
interỉeron beta in pati^nts with SP-MS.34 However, no eữect 
has been ỉound on disability progression hom  use of 
interíeron beta (-la  o r - lb )  in  SP-MS35-34 or PP-MS.37

Results of studies34-39 w ith ỊỈatíramer in  patíents with RR- 
MS have shovvn that it can reduce the number of relapses 
and may produce some hnprovements in neurological 
disability. Follow-up of these patìents for about 3 years 
continued to show a beneSdal eổect on disease relapse rate. 
MRI data supported the beneScial clinical results.40,41 vvhen 
compared, interíeron beta-lb  and glatiramer acetate had 
simiĩar dinical eíhcacy and led to similạr suppression of 
disease activity as shovvn on monthly brain MSI in patíents 
with RR-MS.41 These beneũts are produced in different 
ways leading to expectations of possible treatment with 
both drugs. Early ơeatm ent wdth glatiramer has also been 
shown to be effective in delaying conversion to dinical 
multíple sderosis in patients presenting vvith clinicaỉly 
isolated syndrome and MRI-detected brain lesions.42

Nataliĩumab Is a humanised monodonal antibody that 
has been íound to decrease the írequency of exacerbations 
in RR-MS. A 2-year randomised, placebo-conữolled study43 
to assess the salety and eííicacy of intravenous natalizumab 
reported a 68% likelihood oỉ remainỉng relapse-free and a 
83% reduction in the number of new or enlarging biaỉn 
lesions on M R t the cumulative probability of sustained 
dỉsability progression vvas 17% in the natalizumab patíent 
group compared tvith 29% in the placebo group. Another 2- 
year study44 reported that nataliztunab plus intramuscủỉar 
interíeron beta-la was more eữective than interieròn beta- 
la  monotherapy. Patients receiving combination therapy 
were 55% less likely to relapse and had a 83% reductionin 
the number of new or enlarging brain lesions on MRI 
compared with monotherapy. A 23% probability of 
progresslon of disability was reported for the combination 
treatm ent group compared with 29% for interieron alone. 
Although the combination of natalizumab and glatiramer 
acetate is considered to be potentially antagoniỉtic, a phase 
n, randomised. double-blind. placebo-controlled study 
found that natalizumab added to exỉsting glatiramer acetate 
therapy, in patients with RR-MS vvho had had at least one 
relapse, was well tolerated and shovved no apparent loss in 
efflcacy during the 6-month study period.4’ Natalizumab 
has, hovvever, been assodated with an increased risk of 
Progressive multiíocal leukoencephalopathy and its use is 
thereíore limited to patients w ith highly active RR-MS who 
have had an  inadẽquate response to, or are unable to 
tolerate, other therapies.

Although some studies have shown modest beneũts with 
immunosuppressants, the general condusions oi large 
controlled studies have tended to be tha t any slight beneũts 
of existing theraples with immunosuppressants such as 
azathioprine, ddosporin, cydophosphamỉde, and metho- 
trexate are outweighed by the toxidty of the doses required 
to have an eííect.44'33 Hovvever, a  systematic revievv54 
conduded that azathiopdne reduced the number of patients 
vvho had relapses and the number who progressed dutỉng 
the first 2 tô 3 years oỉ treatment. ũ  considered that 
azathioprine tnight be given as an  altemative to interỉeron 
beta íor maintenance ưeatm ent for patients who hequently 
relapse and require corticosteroids. Long-term toxidty

(induding the risk of malignancy) may be related to 
cumulative doses above 600 g and treatment íorlonger than 
10 years. Mitoxantrone (given by intravenous inỉusion) has 
bcen studied in patients vvith RR-, PR-, and SP-MS and 
ỉound to be moderately eữective in redudng disease 
progression and the írequency oí relapsẹs.’5,54. Its use may, 
hovvevér, be lỉmỉted by dose-related cardiotoxidty and the 
risk of therapy-related acute leukaemia;57 it is suggested that 
mitoxantrone be used to  treat patỉents with rapidỉy 
Progressive disease or those not responding to high-dose 
interíeron. YVhile most current recognised treatments are 
only available íor parenteral use, Bngolimod54'40 is an oral 
immunomodulator used to  reduce the {requency of dinỉcal 
exacerbations and to delay the accumulation of physical 
disability. Flngollmod is metabolised by sphingosine kinase 
to the active metabolite ũngolimod phosphate, which binds 
to sphingosine 1-phosphate receptors blocking the 
emergence of lymphocytẽs from the ĩymph nodes thereby 
redudng the number of lymphocytes into peripheraỉ blood. 
It is presumed that this reduces the migration of 
lymphocytes Into the CNS. Fingolimod has been shown to 
reduce relapse rates and improve MRI outcomes in RR-MS 
compared vvith intramuscular interíeron be ta.60 Teriũuno- 
mide is an oral pyrimidine synthesis inhibitor with 
immunomodulatory eHects. It has reduced relapse rates, 
reduced the risk of disability progression (at the higher dose 
oỉ 14 mg daily), and improved MRI measures oỉ dỉsease 
activity in patìents with RR-MS.41 Clinỉcal studies have been 
carried out with other oral drúgs induđing the immuno- 
suppressants dadribine42-43 and laquinimod.44-45 A revievv42 
oi dadiibine indicated tha t it reduced the number oỉ 
enhandng lesions but aỉso had signihcantly more adverse 
eííects (induding myelosuppression) than placebo. The 
authors suggested that dadrỉbine might hạve a role in the 
ưeatment of re&actory patients with SP-MS. In the 
randomised, placebo-contrọUed, multicemre CLARITY 
study,43 treatment with oral dadribine signiScantly reduced 
relapse rates, risk of disability progression, and MRI 
measures of disease activity at 96 vveeks in patients with RR- 
MS. An increased inddence oỉ Iymphocytopenia and herpes 
zoster was also noted. A phase n  placebo-comrolled study44 
determined that oral laquinũnod (300micrograms) daiỉy 
was eSective in suppressíng devdopm ent of active lesions in 
RR-MS and a later study43 reported that a daily dose of 
600 miCTOgrams laquinimod signihcantly reduced MRI- 
measured disease activỉty.

Other immunological appraacha evaluated have induded 
the use oỉ monodonal antibodies such as alemtimimab, 
dadứumab, and rituximab, and immunosuppressants su ch 
as mycophenolate moíetil. Although alemtuzumab vvas 
íound to be more eữective than interỉeron beta-la in 
patients with early RR-MS, the study had to be stopped 
eariy due to 6 cases of immune thrombocytopenlc puipura, 
induding One death, in those receiving alemtuzumab.“  
HMG-CoA reductase inhibitors (statins) have immunomo- 
dulatory eííects and a smali study47 reported tha t 
sứnvastatin signihcandy dẹcreases the number and volume 
of new MRỈ lesions in patients vvith RR-MS. An open label 
study in a few patients with RR-MS and breakthrough 
disease íound that adding doxycydine to their current 
tteatment with interieron beta-la was safe and eữective.44 
Dimethyl himarate is thought to have immunomodulatory 
and neuroprotective eBects, partly through acdvatíon of 
cellular deíence against oxidative sơess. In placebo- 
controlled studies4’-70 it has reduced relapse rates and 
improved some other outcome measures in RR-MS.

A systematic review71 on the use of intermittent 
intravenous normal immunoglobulins in patients vvith RR- 
MS conduded that there vvas a reduction in relapse ra te and 
an increased time to relapse, but no evidence that 
immunoglobulin ưeatm ent reduces the progression oỉ MS 
or reverses existing damage. Inưavenous normal immu- 
noglobulins are not eííectìve in SP-MS.72 Autologous 
haematopoietic stem cell transplantation has shovvn beneht 
in some patients with Progressive MS.73-74

Guidelỉnes for the management of multiple sderosis 
ha ve been produced in the UK,75-74 the USA,77 and other 
countries.74-79

S ym ptom atỉc  t re a tm e n t.
MS can produce a vvide range of symptoms, many of 

vvhich are manageable; symptomatìc ưeatment is aimed at 
the management of spastidty, ataxia, tremor, paroxysmal 
symptoms, pain, íatigue, and bladder dyslunctíon. Badolen, 
dantrolene, diazepam, and dzanidine are the usual drugs 
given for spastidtỹ (see p. 2014.2). Nabiximols (a mixture of 
cannabis exưacts containing dronabinol and cannabldiol) is 
used as adjunctive treatm ent for spastidty and néuropathic 
paỉn in multiple sderosis. While there 1S some anecdotal 
evidence. to suggest th a t cannabis and individual 
cannabinoids, induding synthetic cannabinoids su ch as 
nabilone, may improve pain and spạstìdty,40 a revievv41 
considered evidence of efficacy to be lackỉng. Patients vvith 
MS can suffer from dUíerent types of pain, Induding pain 
from spastidty, and therapy must be individùalised for each 
spedbc pain syndrome •(see Choice of Analgesic, p. 4.2).

Pain, spasms, and spastidty have responded to gabapentin 
in preliminary studies.42'47 A review has noted, hovvever, 
that the absolutẹ and comparative eíGcacy and tolerability 
of antì-spastidty drugs is poorly documented.*4 Paraesthesia 
and dysaesthesia, which can be common, may respond to • 
tricydlc antidepressants or antíepileptìcs. Amantadine, 
modahnil, pemoline, and {ampridine have all been 
investigated for the management of ỉatigue assodated 
with MS.49 Treatment of bladder dyshinction may indude 
an alpha blocker such as phenoxybenzamine and 
appropriate parasympathomimetic or antimuscarinic (such 
as Qxybutynin) therapy to control bladder conưactíons (see 
Urinary Incontinence and Retention, p. 2349.2). Fampri- 
dine and amitampridine have been reported to prọdụce 
beneũdal symptomatic responses such as improvement in 
vvalking, dexterity, and Vision, possibly as a result of 
potassium-chánnel blodõng activity but an early systematíc 
revievv90 was unable to come to a condusion about saíety 
and eỉhcacy, noting that publỉcatìon bias posed a problem. 
Hovvever, subsequent to positive Sndings in íurther 
multicentre randomised controlled studies, {ampridine is 
licensed for use in patỉents w ith MS who have dỉỉhcultỹ 
walking.

Convennonal ơeatments are only partially eSecdve and 
may produce adverse eỉỉects, and many patients vvith MS try 
altemative therapies. The most common dieíary àưerventiom 
are supplementation vvith polyunsaturated íatty adđs (such 
as omega-3 and omega-6 ĩatty adds, oỉten as Ãsh, evening 
primrose, or sunílovver oils), allergen-hee diets, vitaxnins, 
and mỉcronutrients and antoxidants (such as selenium, 
ginkgo biloba extracts, and coèrựyme Q10). A revlew ọf the 
reỉationship betvveen these dietary interventions ạnđ MS 
conduded that there was insuíEdent evidence to determine 
their beneũts or rìsks.91 Polyunsaturated íatty adds seem to 
have no major eííed  on diseaseprogression and recurrence 
of exacerbadons over 2 years. Research into the value o( 
vitamin D is ongoing after Sndings that higher levels of 
serum vitamin D are assodated with a lower risk of MS.92

The use of hyperbaric oxygen therapy in MS was a maner 
oỉ debate for many yean. Some vvorkers reported beneũt, 
espedaQy in blađder and bowel hmction or in cerebellar 
íunction vvhereas others were unable to substantiate any 
long-tẽrm beneht and revievvs have cónduded that there is 
no convindng evidence that hyperbailc oxygen therapy is 
useíul.93-94

ỉ.  PUchcnccker p, Rieckmann p. Earỉy mtervcntíon in  muitíple sderosis: 
betier outcomcs for patíents and sodcty? Drugs 2003; é3: 1325-33.

2. Sorensen PS. Earìy-stage muliỉpỉc sderosis: w bat are the treatmem 
optíoos? Drugs 2004; ó i  2021-9.

3. Miưray TJ. Diagnosú and treaunent of multỉple sderosú. BMJ 2006; 
332: 325-7.

4. Compston A. Coỉes A. Mulúple sderosis. Lartaí 200S; 372: 1502-17.
5. Menge T, tí  ai. Dlsease-modlíyỉng agents for muhỉple sderosỉs: recent 

advances and futuxe prospects Drugs 2004; 48: 2445-48.
6. nỉỉppỉnl Gr t í  aỉ. Cortícosteroids o r  ACTH for acute exacerbatíons ỉn 

rmiltípte sderosỉs. Avaiỉable in The Cochrane Database of Systematìc 
Revtewsỉ Issue 4. Chichester John  Wỉley; 2000 (accessed 13/06/08).

7. Oiiveri RL t í  a i  Randomked trial cotnparing two dlAerent high doses o( 
methyỉprednỉsoỉOQe in  MS: a dỉnicaỉ and MRI study. Neuroỉogy 1998; 50: 
1833-6.

8. Beck RW. tí al. The effea of corticosteroids for acute opúc neurítỉs on the 
subsequent deveỉopment o ỉ multỉple sderosú. s  Bn$ỉ J  Meắ 1993; 329: 
1764-9.

9. Beck RW, t í  al. The optỉc neuiỉtỉỉ treatm ent triaỉ: chree-year ỉoỉỉow-up 
results. Anh Ophthabneỉ 1995; Ỉ 1 3 :136-7.

10. Seỉỉebjerg p, t íđ L  Double-btỉnd. ranđomixed pỉacebo-controQed study 
oC o ra l hỉgh*dose methyỉprednisolone in attacks of MS. Neumiogy 1998; 
51: 529-34.

11. Bames D, t í  ai. Randomỉsed ưỉal oi oraỉ and ỉntravenous methyi- 
prednỉsoỉone in acute relapses of nmltìple sderosừ. Lanctí 1997; 349: 
902-6.

12. Morrow SA. t í  ai. The bỉoavaỉỉabỉỉỉty of iv methyỉprednỉsolone and oraỉ 
prednisone ỉn muỉttple sderosỉs. SeuroloỊy 2004; 63: 1079-80.

13. Cazzato G, t í  ai. Double-blind. placebo-controUed. randomized, 
crossover iriaỉ o ỉ high-dose methylprednisolone in padents wỉth 
chronlc Progressive íorm of multiple sdeoosis. Eur Nturoi 1995: 35: 193—
8.

14. Goodkỉn DE. t í  ứl. A phase n  study oí IV mechylprednỉsoỉone In
secondary-progressive multíple scĩcrosis. Satrology 1998; 51: 239—45.

15. The DFNB Multipỉe Sderosis Study Group. Interíeron beta-ỉb ls eRective 
in relapsing-reinỉttỉng multiple sderosis I: d inical results oỉ a 
m uklcenter, random uect doubỉe-blỉnd. pỉacebo-conưoUed triaỉ. 
Seurology 1993; 43: 655-61.

16. The IFNB M ultỉpỉe Sderosis Study Group and  the Unỉversity of Brỉtish 
Columbia MS/MRI Anaỉysỉs Group. Interỉeron be ta -lb  in the ưeatm ent 
of multíple sdcrosis: final outcome oí the randomỉsed controlỉed ưtaỉ. 
Ncurotogy 1995; 45: 1277-85.

17. Paty DW. t í  ai. Inteiíeron b e ta -lb  ỉs eữective ỉn reỉapsỉng-remitting 
multỉple sderosis IL MRI analysỉs results oỉ a muldcentẻr. rãndomỉzed. 
doubỉe-bỉỉnd. placebo-controlỉed trỉa l Neuroỉogy 1993; 43:662-7.

ỉ 8. Jaoobs 1Ị>, t í  ÕL Inaam uscular interỉeron b e u - la  for dỉsease progressỉon 
ỉn reỉapsing muhỉple sderoós. A m  Neuroi 1996; 39:285-94.

19. RuđkkRA. tíaL  Impact oỉ interíeron b e a - ỉa  on neuroỉogic dsabilỉty in 
reỉapsỉng multípỉe sderosis. Neunìpgy 1997; 49: 358-63.

20. PRỈSMS Scudy Group. Randoreỉsẽd double-blind placebo-controỉled 
study oỉ tnterỉéron 3 - ỉa  ỉn reỉapsing/reinỉttlng multỉpỉe sderosb. Lamtí 
1998; 352: 1498-1504

21. Panitch H, t í  ai. Randomhced, comparatỉve study of ỉnterỉeron 3 -ỉa
treatm ent regtmens ỉn MS: the EVIDENCE trỉaL Neurobgỵ 2002; 59: 
1496-1506. 4

22. Schwỉd SR. tía ỉ .  Enhanced beneũt o ỉinaeaslng  ĩnteríeronbeta-ỉa  dose 
and ửequency ỉn  relapsỉng muỉcipỉe sderosis: the EVTDENCE study. Anh  
Nrurol 2005; 62: 755-92.

23. Dureỉli U tía l .  Every-other-day interỉeron be ta -ỉb  versus once-vveekly 
ỉnterỉeron b e ta -ỉa  for muỉtỉple sderosỉs: resuỉts of a 2-year prospectỉve 
randomỉsed m uỉtìcentre study (INCOMIN). Lanctí 2002; 359:1453-60.

The Symbol t  denotes a preparation no longer actively marketed



9 9 8  A n tiv ird s

24. Jacobs LD, t í  al. Intramuscular interíeron b e ta -la  tberapy Ỉnitlaỉed 
đuring a íirst demyeHnating event ỉn  multíple sderosis. N  Engỉ J  Med 
2000; 343: 898-904.

25. Comi G, t í  aỉ. Eííect of earìy ỉm eríeron treatroenỉ on  conversion to 
deỉĩnỉte raultipỉe sdcrosis: a randomỉsed srudy. Lanctí 2001; 357:1576- 
82.

26. *Kappos U t í a l  Treatment wtth intcrícron beta-lb  delays conversion to 
dỉnicạlỉy deSniie and McDonald MS ỉn patỉents w ith  dinically ỉsoỉated 
syndróracs. Neuroỉogy 2006; 67: 1242-9.

27. Clerico M, t í  aL Recombìnant interícron beta or glatiramer acetate ỉor
. delayỉng conversỉon of th e  first demyelỉnatỉng event to multiple

sderosis. Avaỉỉable ỉn The C odưane Daubase o ỉ Systematỉc Reviews; 
Issue 2. Chỉchesten John WQey: 2008 (accessed 19/06/08).

28. ÍCappòs L, t í  aỉ. Eữect of carỉy versus deỉayed ỉnterferon beta-ỉb  
treatm ent on dỉsabỉỉỉty aíter a Đrst dinỉcaỉ event suggestive of multỉpỉe 
sderosis: a 3-year foUow-up anaỉysis of the BENEPLT study. Lanctí 2007; 
370: 389-97.

29. Paty DW, tí  aỉ. Guideỉỉnes for physidans wỉth patients on IFNB-lb: the 
use oí an  assay ÍOT neutraUzỉng antìbodỉes (NAB). Neuroỉogy 1996; 47:

• 865-6. •
30. IPNB M ultíple Sderosỉs Study Group. Universlty o í Bxỉtỉsh Coỉumbia 

MS/MR1 Analysỉs Group. Neutraỉizmg antỉbodies during ưeatm ent oỉ 
raulũple sderosis wỉth ỉnterỉeron beta-ỉb : experience during the fint 
tiưee years. Neurologỵ 1996; 47: 889-94.

31. Sorensen PS, tí  ai. Cỉỉnỉcal ỉm portance of neutraỉising antibodỉes against 
ỉnterỉeron beta ỉn patíents w ỉth relapsing-remittíng multiple sclerosis. 
Lanetí 2003; 362: 1184-91. C orreaỉon. ibỉd. 2004; 363:402.

32. Franás GS, tí aỉ. Interíeron be ta -Ia  in MS: results following 
development o! neutralizing antibodies in PRISMS. Neuroìogy 2005: 
65 :48-55 .

33. Polman CH. ei ai. Recommendations íor cỉỉnicaỉ use oỉ data on 
neutraiislng antỉbodỉes to mteríeron-beta therapy in multỉple sderosỉs. 
Lanctí Neuroĩ 2010; 9 :740-50.

34. European Study Group on Interíeron 8 -Ib  in Secondary Progressive 
MS. Placebo-controUed multìcentre randomised tríal o í ỉnterferon 8 'lb  
ỉn secondary Progressive muỉtipie sderosls. Lanetí 1998; 352:1491-7.

35. Secondary Progressive Efficacy Cỉinical Trỉal oỉ Recombỉnam Interỉeron- 
b e ta -la  ỉn MS (SPECTRIMS) Study Group. Randomized controỉỉed ưial 
of Interỉeron- be ta -la  ỉn secondary Progressive MS: dinicaỉ resuỉts. 
Neurology 2001; 56:1496-1504.

36. ~Andersen o ,  t í  al. Multícentre. randomised. doubỉe blỉnd, pỉacebo
controũeđ, phạse m  stuđy of weeldy, Iow dose, subcutaneous ỉnteríeron 
b e ta -la  ỉn  secondary Progressive m ultiple sderosis. J  Neuroĩ Neưroeurg 
Pỉyáríatry 2004; 75: 706-10.

37. Roijas Jĩ. t í  al. Interỉeron b e u  ỉor prỉm ary Progressive multỉpỉe sderoàs. 
Avaũable in The C odirane Database o í Systematic Revỉevvs; ỉssue 1. 
C hichester John  Wỉley; 2010 (accessed 17/08/10).

38. Johnson KP, tí  ai. Copolymer ỉ  M uldple Scíerosỉs Study Group. 
Extended use oỉ glatíramer acetate (Copaxone) ỉs w d l tolerated and 
m aỉntains its dỉnical effect o n  raultiple sderosỉs relapse ra te  and degrec 
of dỉsabiỉỉty. Neuroỉogy 1998; 50: 701-8.

39. Johnson KP, tí aL Copoỉymer ỉ Muỉtiple Sderosis Stuđy Group. 
Sustaỉned dỉnical beneSts o ỉ glatỉraxner acetate in  relapsing muỉtỉple 
sderosỉs patỉents observed for 6 years Muỉtiplt Scỉerosà 2000; 6: 255-66.

40. Coml G, t í  ai. Buropean/Canadỉan Gỉatỉramer Acetate Stuđy Group. 
European/Canadian multieenter, doubỉe-bỉind. randomứed. placebo- 
controQed study of the eữects of glatỉramer acetate on magnetỉc 
resonance ỉxnagỉng-measured dỉsease activity and  burden in patỉents 
w ỉth rdapslng muĩtiple sderosỉs. A m  Neuroi 2001; 49 :290-7.

41. Cadavid D. t í  ai. Efficacy oỉ treatm ent of MS wỉth IFN 8 • 1 b or glatiramer 
acetate by m onthly braỉn MRI in the BECOME siudy. Neurology 2009; 
72: 1976-83.

42. Comi G, t í  ai. Eữect oí glatỉramer acetate on conveision to dinỉcally 
deũnite mulóple sderosis ỉn patỉents w íth dỉnỉcaỉỉy ỉsoỉated syndrotne 
(PreCỈSe study): a randomised, doubỉc-blind, placebo-conơolled nial. 
Laneet 2009; 374: ỉ 503-11.

43. Pohnan CH. t í  al. A randomỉzed. pUcebo-controIled trỉal oỉ natatizunub 
for relapsing raulriple sderosis. N  Engỉ J Med 2006; 354: 899-910.

44. Ruđidc RA. tí  ai. Natalizumab plus ỉmerỉeron be ta -la  íor relapsing 
multỉpỉe sderosỉs. N  Engl J  M td  2006; 354: 911-23.

45. Goodman AD, tí  aí. GLANCE: results of a pbase 2. random ked. double- 
bHnd. placebo-controlled study. Neuroỉogy 2009; 72: 806-12.

46. British and  Dutch Muỉtỉple Sderosis Azãthỉoprine Trial Group. Double- 
raasked trial of azathỉoprine in  m ukỉple sderosis. lancet 1988; ih 179-83.

47. Eỉỉỉson GW. tí a i  A pỉacebo-controlỉed. randomỉzed. double-masked. 
variable dosage. dỉnỉcal trial o ỉ axathỉoprỉne w ith and w ithout 
methyỉprednisolone ỉn m ulùple sderosis. Neurology 1989; 39:1018-26.

48. Rudge p. tí  aỉ. Randomỉsed doubỉe blỉnd comroỉled uial of cydosporin in 
m uhiple sderosis. J  Neỉtrol Neurosurỹ Pĩyehiatry 1989; 52: 559-65.

49. The Muỉtíple Sderosỉs Study Group. EỈBcacy and toxidty o í eydosporine 
in d ư o n ỉc  Progressive muỉtipỉe sderosỉs: a randomiied. double-bUnded. 
placebo-controlled dỉnỉcal trỉal. A m  Neuroi 1990; 27: 591-605.

50. The Canadỉan Cooperatỉve M uỉtípỉe Sderosis Srudy Group. The 
Canađỉan cooperatíve triaỉ o ỉ cydophosphamide andpỉasm a exdỉange 
ỉn Progressive m uỉnple sderosb. Laneet 1991; 337:441-6 .

51. La M anỉỉa L  tí  aL Cydophosphamíde íor muỉtiple sderosỉs. Avaiỉabỉe in 
The C oduane  Dattbase of Systematic Reviem ; Issue 1. Chichester John 
W1ỉey; 2007 (accessed 13/06/08).

52. Yuđỉdn PL, t í  aL Overvỉew of azathioprine treatm ent in muỉtỉple 
sderods. Lanetí 1991; 338: 1051-5.

53. Cray o , t í  aL Methotrexate ío r m uỉtíple sderosỉs. Avaiỉabỉe in The 
Cochrane Database of Systemadc Revỉem ; Issue 2. Chỉchester John 
Wỉỉey; 2004 (accessed 13/06/08).

54. Casetta I, t í  a i  Azathioprine ỉo r m uỉdple sderosis. Avalỉabỉe in The 
C odưane Database oỉ Systematíc Reviews; Issue 4. Chỉcbester John 
Wũey; 2007 (accessed 13/06/08).

55. Jefiery D R  Herndon R. Revỉew oỉ m itoxanaone ỉn  the treatxnent of 
muỉtỉpỉe sderosỉs. Neurology 2004; 63 (suppỉ 6); SỈ9-S24.

56. MartmeHỈ Boneschi F. tí  al. M ỉtoxantrone for muldple sderosis. 
Availabỉe ỉn  The C odưane Database of Systematíc Revỉevvs; Issue 4. 
C hichester John  VVQey; 2005 (accessed 13/06/08).

57. Marriott JJ, t í  a i  The efiỉcacy and saỉety of mHoxantrone (Novanữone) 
in the ưea traen t o( muỉtíple sderosis: report of the Therapeutícs and 
Technology Assessment Subcommỉttee of the American Ácademy of 
Neurolỡgy. Ncuroỉôgy 2010; 74 :1463-70.

58. Brinkmann V. FTY720 (Bngoỉimod) ỉn M uhiple Sderosỉs: therapeutìc 
effect5 ỉn  the  ỉmmune and the  Central nervous System. Br J  Pharmacot 
2009; 158: 1173-82.

59. Kappos L, t í  al. A  placebo-conưoỉỉed triaỉ of oral Bngolỉmođ ỉn relapstng 
m uhiple sderosỉs. N  Ẽngi J  Med 2010; 362: 387-401.

60. Cohen JA. t í  a i  Oraỉ fingoỉỉmod or ỉntramuscuỉar ỉnterỉeron for 
relapsỉng multiple sderosis. N  Eng! J  Med 2010; 362: 402-15.

61. 0 'C onnor p, tí ai. TEMSO Triaỉ Group. Randòmỉzed trỉal oỉ oral 
teriBunomỉde ỉor reỉapsỉng muỉtìple sderosỉs. N  Engl J  Med 2011; 365: 
1293-1303.

62. Brousỉl JA. fí al. dadrib ine: an ỉnvestỉgatíonal ỉmmunomodulatory 
agent for muỉtỉple sderoris. Ann Pharmaather 2006; 40: 1814-21.

63. Giovannoni G. t í  aỉ. CLARỈTY Study Group. A pỉacebỡ-controỉỉed trial o{ 
oraỉ dadribine for reỉapsỉng m ultiple sderosis. N  Engỉ J  Med 2010; 362: 
416-26.

64. Polmán C. tí  ai. Treátment w ith ỉaquỉnỉmod reduces deveỉopment of 
acdve MRI ỉesỉons ỉn  relapsỉng MS. Neurology 2005; 64: 987-91.

65. Corai G, tí  aỉ. Effea of ỉaqũỉnimod on MRỈ-monltored đỉsease actívỉty ỉn 
patìents wỉth reỉapsing-remỉttỉng multìple sderosỉs: a multícenơe, 
randomỉsed. double-bỉỉnd. placebo-controlỉed phase nb  study. Lanat 
2008;371:2085-92.

66. Coỉes AJ, t í  aL Alemtuzuraab vs. Interíeron b e ta -ỉa  ỉn earỉy muỉtỉpỉe 
sderosỉs. N  EngUM ed  2008; 359: 1786-801.

67. Voỉỉmer T, tí  aỉ. Oral sỉmvastatỉn treatm ent in reỉapsing-remỉtting 
m ulõple sderosỉs. ÌMĩtctí 2004; 363: 1607-8.

68. Mỉnagar A. t í  a i  Combinatỉon tberapy with ỉnterỉeron beta-la  and 
doxycydỉne in muỉtỉple sderosỉs: an open-label trial. A n h  Neurol 2008; 
65: 199-204.

69. Fox RJ, tí  al. CONFIRM Study Invesdgators. Placebo-controlled pbase 3 
study oỉ oral BG-12 or glatỉrâmer in multiple sderosis. N  Engỉ J  Med 
2012; 367: 1087-97. Conrealon. ỉbid.: 1673.

70. Goỉd R. tí ứl. DEFINE Srudy Investígators. Placebo-controUed phase 3 
study of oral BG-12 for reỉapsing multíple sderosis. N  Engỉ J  Med 2012; 
367:1098-1107.

7 ].G ray  0 . tí a l  Intravenous ỉmmunogỉobuỉỉns for multíple sderosis. 
Availabie in The Cochrane Data ba se oí Systematíc Reviewi’ Issue 3. 
Chichesten John Wiỉey; 2003 (accessed 13/06/08).

72. Hommes OR. rí a l  ỉnưavenous immunoglobulin ỉn secondary 
Progressive m uhiple sclerosis: randomỉsed placebo-conưolled ưial. 
Laneet 2004; 364: 1149-56.

73. Saiz A. tí  a i  CHnical and MR1 outcome aíter autologous hematopoietic 
stem celỉ transplaniation tn MS. Neurolửgy 2004; 62: 282-4.

74. Saccardi R. tí ai. Autulogous HSCT íor severe Progressive multiple 
sderosis in a m uliicenier ỉrial: im paa  on disease activity and quaiity of 
iữe. Blood 2005; 105: 2601-7.

75. NICE/Narional Coỉlaboratlng Centre for Chroníc Conditions. Mulĩiple 
sderosỉs: natíonal dinìcal guidelỉnes íor diagnosỉs and managemem in 
primary and secondary care (ỉssued Pebruary 2004). Avaỉlable at: http:// 
mvw.rcplondon.ac.uk/pubs/books/MS/MSfuUdocunjem.pdi (accessed 
13/06/08)

76. Aỉsodation of Brirish Neuroỉogỉsts. Revised (2009) guỉdelỉnes for 
prescribíng in muỉtiple sderosis. Available at: http://www.theabn.org/ 
abn/u$erfiles/nie/A B N .M S G uidelines_2009_Final.pdf (accessed 
17/08/10)

77. Goodin DS. ei ai. Dísease modiíying therapỉes in muhỉpie sderosìs: repon 
of the Therapeutỉcs and Technology Assessment Subcommỉttee of the 
American Academy oỉ Neurology and the MS Coundl for Clinicai 
Practỉce Guideỉines. Neurology 2002; 58: 169-78. Correction. ibid. 59: 
480.

78. Muỉtiple 5clerosis Advỉsory Commỉtiee oỉ the Neurologỉca) Assođation 
of South Africa (NASA). Guideline íor the use of beta-ìnteríerons in 
patients with muỉtỉpỉe sderosis—a South Airican proposaL 5 Afr Med J 
2004; 94: 917-21. Aiso avaỉlabỉe au  http://blues.sabineuco.za/WebZ/ 
A uihorize?session ỉd*0:au iho»pubm ed:passw ord=pubnied2004& 7 
A dvancedQ uery?fríorm at*F& next*ỉm ages/ejour/m .sam j/m _sam j-  
v94_n 11 _a21 .pdỉ (accessed 18/06/08)

79. Preedman MS. tí  aỉ. Canadian MS Woriring Group. Treatmeot 
optimizatìon in mulúple sderosis. Can J  Neuroỉ Sà  2004; 31: 157-68.

80. Berman JS. tí  a i  EfGcacy oí two cannabis based medicinaỉ extracts ỉor 
relieí of Central neuropathic pain [rom brachỉa! piexus avuision: results 
of a randomỉsed controlled trial. Pain 2004; 112: 299-306.

81. Kỉllesteỉn J. rf al. Cannabinoids ỉn multỉple sderosỉỉ: do they ha ve a 
therapeutic role? Drugs 2004; 64: 1-11.

82. M ueỉỉer M E t í  a i  Gabapentin ỉor relỉeỉ oí upper motor neuron 
symptoms in raultlpỉe sderosis. Arch Phys Med Rthabil 1997; 78: 521-4.

83. Samkữữ LM. t í  a i  Amelioration oí reĩraaory dysesthetic limb pain in 
multỉple sderoãs by gabapentin. Neuroỉogy 1997; 49: 304-5.

84. Soỉaro c , tí  al. An open-label trial oí gabapentỉn treatm ent oí 
paroxysmal symptoms in multỉple scỉerosỉs patients. Neuroiogy 1998; 51: 
609-11.

85. Dunevsky K  Perel AB. Gabapentin ỉor relieỉ of spastitíty associated wỉth 
m uldple sderosis. Am J  Phys Med Rehabii 1998; 77: 451-4.

86. Cutter N C tí  ai. Gabapentin e fỉea  on spastidty in muldple sderosìỉ: a 
placebo-conưolled, randomỉxed trial. A nh  Phỵs Med Rehabtí 2000; 81: 
164-9.

87. Soỉaro c . tí  al. Gabapenrin ts eGective ìn treatíng nocrum aỉ painỉuỉ 
spasms ỉn muỉtìple sderosis. Multiple Scỉerosù 2000; 6ỉ 192-3.

88. Shakespeare D, tí ai. A ntỉ-spastidty agenu ỉor multipỉe sderosỉs. 
Avaiỉabie in The Cochrane D aubase of Systematic Review$; Issue 4. 
Chỉchester Jo h s  Wiley; 2003 (accessed 13/06/08).

89. Zifko UA. Management oỉ ỉatígue in patỉents w ỉth m uldpỉe sderosis. 
Drugs 2004; 64: 1295-1304.

90. Solari A. tí at. Amỉnopyridỉiỉes íor symptomatíc treatm ent ỉn multíple 
sderosỉs. Avaỉỉable in The C odirane Database oí Systematíc Revievvs; 
Issue 4. Chichester: John Wíỉey; 2002 (accesseđ 13/06/08).

91. Farinoití M, tí ai. Dietary ìnterventions for multìple sderoảs. Avaiỉable 
in The Cochrane Database of Systematìc Reviews: Issue 1. Chichester. 
John Wiley: 2007 (accessed 13/06/08).

92. Munger KE tí  ai. Serum 25-hydroxyvỉtamỉn D ỉeveỉs and risk oí 
multìple sderosis. JAMA 2006; 296: 2832-8.

93. Webb HE. Muỉtiple sderosis: therapeutíc pesrimỉsm. BMJ 1992; 304: 
126<M.

94. Bennett MH. Heard R. Hyperbaric oxygen therapy for multíple sderosis. 
Avaỉlabỉe ỉn The C odirane Database of Systematíc Revỉews; Issue 1. 
Chichesten John Wỉley; 2004 (accessed 26/05/05).

R h e u m a to id  a r t h r i t i s .  P r e l i m i n a r y  s tu d i e s  s u g g e s te d  t h a t  
i n t e i í e r o n  b e t a  m i g h t  h a v e  a  b e n e S d a l  e ữ e c t  o n  r h e u m a t -  
o id  a r t h r i t i s , 1 t h e  c o n v e n t i o n a l  m a n a g e m e n t  o f  w h i c h  is 
d e s c r ib e d  o n  p .  1 3 .2 .  H o w e v e r , ' a  s u b s e q u e n t  r a n d o m is e d ,  
d o u b le - b l in d  s t u d y 2 ỉ o u n d  t h a t  a d d in g  s u b c u t a n e o u s  i n t e r -  
í e r o n  b e t a  t o  m e t h o t r e x a t e  ơ e a t m e n t  i n  p a t i e n t s  w i t h  
r h e u m a t o i d  a r t h r i t i s  h a d  n o  d i n i c a l  o r  r a d io lo g ic a l  b e n e f i t  
o v e r  a d d in g  p la c e b o .

1. van Holten J. tí  a i  ln terieron- 8 ỉor ưeatm ent of rheumatoid arthriãs? 
Arthritừ R a  2002; 4: 346-52.

2. van Hoỉten J, t í  aỉ. A muỉtícencre, randomised. double blind. pỉacebo 
controlỉed phase n  study ol subcutaneous im erieron b e ta -ỉa  ỉn the 
treatm ent of paiients w ỉth actìve riieumaioid arthrids. Ann Rheum Dừ 
2005; 64: 64-9.

W a r t s .  F o r  t h e  u s e  o f  i n t e r í e r o n  b e t a  i n  t h e  m a n a g e m e n t  
o f  w a r t s ,  s e e  I n t e r i e r o n  A lfa ,  p .  9 9 2 .1 .

Adverse Effeđs
As for interíerons in generaỉ (see Interíeron Alfa. p. 992.2).

Severe local reactions at ìnjection sites, induding tissue 
necrosls, have been reported. Menstrual irregularities have 
been assodated with interieron beta use. On injection, 
transient neurological symptoms that may mimic an 
exaceibation of multiple sderosis have been reported. In 
addition transient episodes of hypertonia and/or severe 
muscular vveakness may occur at any tìme during 
ưeatment.
Revlews.

1. Bayas A. Riecknunn p. M anaging the adveree eSects of interỉeror -beta 
therapy in muldple sderosis. Drug Safety 2000; 22: 149-59.

Auto-immune disorders. Reversible subacute cutan :ous 
lupus erythematosus1 and SLE2 have been reporte I In 
patients given interíeron beta. A case3 of lupus er> the- 
matosus proíundus has been reported in a patìent afi er 4 
years of tteatment w ith interferon beta-lb  for muliple 
sderosis; the neurological symptoms and subcutan :ous 
nodules resolved after stopping treatmenL There have 
been case reports of patients developing myasthenia g avis 
while receiving interíeron beta; the patients respondí d to 
tteatment with pyridostigmine.4

1. Nousari HC, tí  ai. Subacute cutaneous lupus erythemaiosus asso iated 
with interỉeron beta-ỉa. Lartctĩ 1998; 352: 1825-6.

2. Crispín JC  Díaz-Jouanen E. Systemic lupus erythcmaiosus indui :d by 
therapy with interỉeron- 8 in a patient with multiple scỉerosis. Lupus 
2005; 14: 495-6.

3. Gono T. tí al. Lupus erythcmatosus proíundus (lupus panníc ilitis) 
induced by interíeron- 8 in a muỉtiple sderosis patient. J  Ciin N- urosà 
2007; 14: 997-1000.

4. Dỉonisỉorỉs J. tí a i  Deveỉopmem of m yasthenia gravis in two pa .ỉents 
with multíple sderosis follỡwing Interíeron 8 treatment. J  I 'eurol 
Neuroĩurg Psydỉiatrỵ 2004; 75: 1079.

Effects on the blood. Aplastỉc anaemia occuưed1 n a 
patient with muldple sderosis aíter treatment with ũ iter- 
íeron beta-la íor about a year. The interíeron was stOỊiped 
and the patient had a good response to immunosuppres- 
sant treatment. The haematological eííects of subtuta- 
neous interíeron beta-la in multiple sderosis pat ents 
have been reviewed.2

1. Aslam AK. Singh T. Aplasũc anemia assodated with imeríeron b e 'j- la .  
Am J Ther 2002; 9: 522-3.

2. Rieckmann p. tí  ai. Haematoỉogics! eơects of interferon-beta-]a ị ĩebit) 
therapy in multiple scỉerosis. DruỊỊ Safety 2004; 27: 745-56.

Effects on the cardiovoscular System. Severe Raynaud's 
syndrome developed in a patient during treatmẹnt Adth 
interieron beta.1 Symptoms subsided once interieron beta 
was stopped.

1. Unden D. Severe Raynaud s phenom enon assodated wiih interier >n- 8 
treatm ent íor multíple sderosis. Lanctí 1998; 352: 878-9.

Effects on the eyes. Interíeron beta does not typi :ally 
cause retinopathy but some cases have been reported see 
Interíeron Alfa, p. 993.1.

ữ ỉects on hearing. For a report oỉ sensorineural he< ríng 
loss in patients receiving interieron beta, see Interi :ron 
Alía, p. 993.3.

Effects on the liver. Hepatotoxidty, sometimes severe and 
in rare cases íatal, has been reported with interíerons and 
its assodadon spedỉically with the use of intetíeron t eta- 
la  in multíple sderosis patìents has been reviewed.*

1. Frands GS. tí  aỉ. Hepatic reactỉons during treatm ent of multỉple SCI Ỉrosỉs 
with im erfe ron -8 -la : inddence and dinical sỉgniBcance. Drug Saftíy 
2003; 26: 815-27.

Effects on the skin. CaldBed subcutaneous nodules tave 
been reported in a patíent after 3 years of treatment vith 
subcutaneous inteiíeron beta-la for the tteatment of nul- 
tìple sderosis.1 For reports of severe necrotísing cutan :ous 
lesions at injectíon sites, and the development oỉ psor asis, 
in patíents receiving interieron beta, see Inteiíeron Uía, 
p. 994.3. See also Auto-immune Disorders, above i j r  a 
repoit of cutaneous lupus erythematosus assodated vith 
interferon beta.

ỉ .  Macbeth AE tí  a i  CaỉdGed subcutaneous nodules: a long term 
complication of Interỉeron b eta-la  therapy. Br J  Dèrmatot 2007 157: 
624-5.

Precautìons
As for interỉerons in general (see Interíeron Alfa, p. 99 i.l).

In te iíeron  beta in  high doses is íetotoxic and 
abortíỉadent in primates and should be avoided dirìng 
pregnancy.

Antibody formotk>n. For comment on the torm atìoi of 
neuơalising antìbodies to interíeron beta, and theừ L iflu- 
ence on its eSicacy, see Multìple Sderosis under llses, 
p. 996.3.

Poq>hyria. The Drug Database for Acute Porphyria, < om- 
piled by the Nonvegian Poiphyria Cenơe (NAPOS) and 
the Porphyria Centre Svveden, dassibes interíeron b eiỉ-la  
and -lb  as probably not porphyrinogenic they ma > be
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used as drugs oí first choice and no precautíons are 
needed.1

I. The Drug Database ío r Acute Porphyria. Availabỉe a c  htrp://www. 
drugs-porphyria.org (accessed 24/10/11)

Inỉeradions
As for interíerons in general (see Interieron Alía, p. 995.2).

Antiviral Aờion
As for interíerons in  general (see Interíeron AIfa, p. 995.3).

Pharmacokinetics
ỉnteiỉerons are not absorbed to m  the gasơointestinal tract. 
Aboul 50% of a subcutaneous dose and 40% o{ an 
intramuscular dose of interieron beta is absorbed. For some 
íormulatíons oỉ inteiỉeron beta-la, bioavailability and area 
under the plasma concentration-time curves are equivalent 
for subcutaneous and intramuscular dosage, b u t ỉor others, 
intramuscular doses produce higher vaỉues than  subcuta- 
neous doses and subcutaneous doses thereỉore cannot be 
substituted for intramuscular doses. Peak serum concentra- 
tlons of interíeron beta-la  have been reported to occur 3 
hours after subcutaneous injectìon and betvveen 3 and 15 
hours after intramuscular injectìon, and those ỉor beta-lb 
have been reported to occur 1 to 8 hours aỉter subcutaneous 
injection. The eliminatỉon halí-lUe for intramuscular 
ỉnterieron beta-la is about 10 hours. Interĩeron beta-la is 
mainỉy metabolised and excreted by the liver and the 
kidneys.

Preparatíons
Proprietory Preporotioro (details are given in Volume B)

Single-ingradient Prepọratiora. Arg.: Avonex; Betaíeroa' Blasto- 
íeron; Rebd; Austral: Avonex; Betaíeron; Rebit Austrìar. Avo- 
nex; Betateron; Extavia; Rebit Belg.: Avonex; Betaíeron; Exta- 
via; Rebit Braz.: Avonex; Betaỉeron; Rebit' SerobUh Canad.: 
Avonex; Betaseron: Extavia; Rebự; chữ e  Avonex; Betaíeron; 
Blastoỉeron: China-. Betaíeion Rebư ( í l t t ) ;  Cz: Avo-
nex; Betaíeron; Extavia; RebiL' Detttn.: Avonex; Betaíeron; 
Extavia; Rebit Pin.: Avonex; Betaíeron; Rebi£ Fr.: Avonex; 
Beta/eron; Extavia; Rebií; Ger.: Avonex; Betaíeron; Extavia; 
Fiblaferonf; RebU; Gr.: Avonex; Betaíeron; Extavia; Rebi(; Hong Kong: Betaíeron; Rebil' Bung.: Avonex; Betaíeron; Exta- 
via; Rebif; indũe. Betaỉeront; Rebit Indon.: Betaỉeron; Rebif; 
/ri: Avonex; Betaleron; Extavia; Rcbit Israel: Avonex; Betaỉer- 
on; Extavia; Rebit' ItaL: Avonex; Betaíeron; Extavia; Rebii Ser- 
obưt; Jpn: Feron; Malaysia: Betaíeron; Rebit Mex.: Avonex; 
Betaíeron; Emaxem; Jumtab; Rebữ; Uribeta; Xeríelan; Neth.: 
Avonex; Betaíeroa Extavia; RebiÊ NonV.: Avonex; Betaíeron; 
Extavia; Rebit NZ: Avonex; Betaícron; Rebiỉt; Phữipp.: Beta- 
teron; Rebíí; PoL: Avonex; Betaíeron; Extavia; Rebib PorL: 
Avonex; Betaíeron; Extavia; ReMỈ; Rus.: Avonex (AaoHeicc); 
Betaỉeron (EeiaộepoH); Extavia (3xcraBiia); Genỉaxon 
(reHệaKCOH); Rebií (PeÕHỘ); Ronbetal (PoHổenui); S.Afr.: Avo- 
nex; Betaferon; Rebib singapore. Betateron; Rebifc Spaht: Avo- 
nex; Betaỉeron; Extavia; Rebit SwaL: Avonex; Betaỉeron; 
Extavia; Rebư,- Switz.: Avonex; Betaíeron; Rebit Thai: Betaíer- 
on; Rebit Turk.: Avonex; Betaíeron; Rebit UK: Avonex; Beta- 
ỉeron; Extavia; Rebií; Ukr.: p-Imunoíeron la (P-HMMyHO<Ị>epoH 
la); P-Xmunoferon lb (P-HiiMyHoộepoB ỉb); Avonex (Ãaoàeicc); 
Betpher-la (Eerịep-la); Betpher-lb (Eeiíj)ep-lb); USA: Avó- 
nex; Betaseron; Extavia; RebƯ; Venez.: Avonex; Rebií

l n t e r f e r o n  G a m m a  ỊB A N , H N N )

IFN-y; Ìhtèrferón-Y; lnterferon-y; lnterferón gamma; Ịnter- 
íéron gamma; interferoni gamma; lnterfèronigamma; 
Interíerõnum Gamma; MHTepộẽpoH TaMMa.
CAS —  98059-18-3 (interíèron gamma-la); 98059-61-1 
Onterỉeron gamma-1b).
A T C — X 0 3 Ạ B 0 3 .  . : .
ATC Vet —  QL03AB03. .
um  —  21K6M2I7AG (ìnteríeron gamma-ỈB).
SƠTE. Interíeron gamma was previously know n as immune 
interíeron.

Interíeron gam ma-lb is USAN and was previously 
known as ỉnteríeron gamma-2a.
pharmacopoeias. Eur. (see p. vii) indudes Interỉeron 
G amm a-lb Concentrated Solutíon.
Ph. Em. 8: (Inteiíeron Gamma-lb Concentrated Solutìon; 
Inteiỉeroni Gamma-lb Solutio Concentrata). It is a solution 
of the ÍV-terminal methlonyl fònn of interíeron gamma. It is 
produced by a method based on recombinant DNA 
technology using bacteria as host cells. It contains a 
minimum of SO X ^units/m g  of protein. A dear, colourless 
or slightly yellowỉsh liquid. Store in airtight containen at a 
tempẽratũre of -70 de^ees. Protect from light.

N om endalure. Interỉeron gamxna may be derived to m  
immunologically stimulated T-lymphocytes (hence its for- 
mer name of immune inteiíeron) or pròduced by recombi- 
nant DNA technology. Similarly to interieron alla, protein

vanants oí interỉeron gamma are designated by a number 
and íurther qualiãed by a letter to Indicate the am ino-add 
sequences at tenninal positions 1 and 139:
• interíeron gamma-la has at position 1 hydrogen, 

cysteine, tyrosine, and cysteine and at position 139 
arginine, alanine, serine, glutamine, and a hydroxyl 
group

• interieron gamma-lb, íormeriy known as intqiíeron 
gamma-2a, has at positíon 1 hydrogen and methionine 
and at positìon 139 a hydroxyl group

Interferon gamma derived through recombinant DNA 
technology is labelled (ĩbe).

Uses and Administration
Interíeron gamma is a cytokine vvith antìviral and 
immunomodulating eữects. Interỉeron gamma-lb iỉ used 
ỉor its action as a macrophage-stimulating ỉactor as an 
ad juna  to antknicrobial therapy in chronic granulomatous 
disease. It is also used to delay time to disease progresãon 
and reduce the írequency of serious iníectíons in patientỉ 
with severe malignant osteopettosis.

Interíeron gamma-lb is given in a dose of 50micr- 
ograms/m2 body-suiíace (lm illion units/mJ) three times 
tveekly by subcutaneous injection. Patients vvith a body- 
suríace less than  0.5 m2 should receive 1.5micrograms/kg 
three times vveekly.

Interferon gamma-lb is also under investigation for the 
ưeatment of idiopathỉc pulmonary Hbrosis (see below).

Interieron gamma-nl has aĩso been used for the 
ưeatment of cutaneous T-cell lymphomas.
Reviews.

1. M ardano BE, et al. Long-tenn interieron- r  iherapy for patỉents w ỉth 
chroníc granulomatous disease. ơ in  Infèa Dis 2004; 39: 692-9.

2. Errante PR. aỉ. The use o ỉ interỉeroa-gamma ứierapy in chroaic 
granulomatous disease. Recertí Pat AntiinfKt D ntj Dừeov 2008; 3:225-30 .

3. Hastỉe c. Interíeron gamma, a possible therapeutỉc approach for ỉate- 
stage prostate cancer? Aĩtíicaruer R a  2008; 28: 2843-9.

4. Miỉler CH, t í  ai. CUnỉcal use of inieríeron-gamma. A m  N  YAcai Sà  2009; 
1182: 69-79.

5. Kane A, Yang L Interỉeron-gamma in  brain tum or im raunotherapy. 
Neưrosurỵ Cỉin N  Am  2010; 21 :77-86.

Bacterial infeciions. In addition to its use to conưol infec- 
tions in chronic granulomatous disease, interieron gamma 
was used with some success as an adjunct to antibacterỉals 
in a patíent vvith Whipple's disease' but was of no beneht 
in a study in  bum-related infections.J For the conven- 
tional management oỉ these iníectìons, see Whipple's Dis- 
ease, p. 213.3 and skin Iníections, p. 207.1.

1. Schnõder T. t í  ai. Treatraent oi rehactory vvhippỉe dỉsease w ỉth 
interíeron- Y . Arm ữtítm  M td  1998; 129:875-7.

2. YVasserman D, t í  ai. Interíeron- Y tn the preventỉon of severe bum* 
related ỉníectỉons: a Euĩopean phase m  m ulticenter triaỉ. Crit Can M ai 
1998; 26: 434-9.

MYCOBACỈER1AL INFECĨIONS. Experience vvith interierons for 
ncntuberculous mycobađerìal inỊccáons in patients w ith AIDS 
is limited. Interieron gamma given with antimycobaaer- 
ials has produced benehdal responses in patients with 
Mycobaaerium avium complex iníectíons, but produced no 
response or only a tranỉient response in others given 
inteiieron gamma alone.1'3 Beneht has been see when 
combined vvith interieukin-2.4

Benehdal responses have also been reponed after use of 
interỉeron alỉa’ or gamma4-7 as an adjunct to antimyco- 
bacterial therapy in mv-negative patients with mycobac- 
terial infections unresponsive to conventional therapy. 
Interỉeron alfa has been tried as an adjunct to conventional 
therapy in muỉtíbadllary Iqrrosy.*

Inhaled interferon alfa9 or gamma10 may be a useíul 
adjunn to conventional antimycobacterial ưeatm ent ỉor 
pulmonary tuberculosừ.

For discussion of these iníections and their Standard 
treatment, see Leprosy, p. 188.3, Nontuberculous Myco- 
bacterial Iníections, p. 194.1, and Tuberculosis, p. 210.2.

1. Squires KE. t í  ai. Incerieron- Y andM ycobacteriumavium-intracellulare 
in íeaỉon. J  ỊnỊttí Dừ 1989; 159: 599-600.

2. Squỉres KE, t í  ai. Interỉeron- Y treatm ent íor Mycobacterium avium- 
intraceỉỉulare compỉex bacỉUemla in patỉents w ith AIDS. J  ĩnfcứ Dừ 1992; 
166: 686-7.

3. Lauvv FN, tí  ai. No beneổdal e ữ e a  of interferoa-gamma treatm ent in 2 
hum an immunodeBdency vtrus-lníeaed paúents wỉth M ycobacterỉum 
avỉum compỉex ỉnỉectỉon. Clìn btỊtứ Dis 2001; 32: e8 ỉ-e82 .

4. Sekỉgudiỉ Y, t í  ai. Eíỉectỉve combinatíon therapy usỉng interỉeron- 
gamma and ínterleuỉdn-2 for dissemỉnated Mycobacterium avium 
complex inỉection ỉn a pediatxỉc padent with AỈDS. ơ in  ĩn/àđ Dừ 2005; 
41: ê ỉ0 4 -e ỉ0 6 .

5. Mazỉarz RT, t í  ai. Reversal oi ỉnỉectỉon wíth Mycobacterium avỉum  
ỉntracelỉuỉare by treatm ent vvỉth alpha-ỉnteríeron in a patỉent w ỉth  hairy 
cell ỉeukeraia. A m  baem Med 1988; 109: 292-4.

6. Holland SM. t í  ai. Treatment of reỉractory dỉssemỉnated nontubercuỉous 
mycobaaerial ỉnỉectỉon with ỉnterỉeron gamma: a prelirainary report. N  
BngUM eấ  1994; 330: 1348-55.

7. Milanés-Vừelles MT, t í  ai. Adjuvant interíeron gatnma ỉn p aden tỉ with 
puỉmonary atypical myeobaaeriosỉs: a randomĩaed, double-blind, 
placebo-controũed scudy. BMC InỊtít Dừ 2008; 8: 17. Avaỉlabỉe at: 
h ttp ://w w w .b io m ed cen tra l.co m /co n ten t/p d f/1 4 7 1 -2 3 3 4 -8 -1 7 .p d f  
(accessed 26/01/10)

8. Ganapad R, t í  al. A m uỉticenter smdy o ỉ recombỉnant interíeron- 
alpha2b in th e  treatm ent of m uỉtibadlỉary leprosy. ừtí J  Lepr 1997; 65: 
495-7.

9. Giosui s, t í  ai. EHects of aerosolixed ỉnterỉeron- 0 in  padents with 
pulmonary tubercuỉosis. Am J  R apừ Crử Can Meắ ỉ  998; 158: ỉ  156-62.

10. Condos R, t í  ai. T reatm ent oỉ m ultidrug-resistant pulm onary 
tuberculosis w ìth interíeroQ- Y Via aerosol. Lanat 1997; 349: 1513-15.

idìopothic puímonary Rbrosiỉ. In a preliminary study1 in 
patients with idiopathic pulmonary hbrosỉs (IPF; see Inter- 
stinal Lung Disease, p. 1607.1) who had not responded to 
treatment vvith cortìcosteroids or to other inununosup- 
pressive therapy, lung capadty increased in 9 paửents 
gi ven interíeron gamma-lb with prednisolone íor 12 
months, but deteriorated in 9 who were treated with pred- 
nisolone alone for the same period. The study was, how- 
ever, critidsed for its methodology and the statisticaỉ sig- 
niíicance oí its Bndings questioned.2 A later study5 
involving 330 patients with IPF íound that interíeron 
gamma-lb did not aỉỉect progression-bee survival or 
pulmonary hmction; however, a trend toward lower mor- 
tality was seen in patients who received interíeron 
gamma-lb cọmpared with those given placebo. A subse- 
quent study* to characterise the molecular eổects of sub- 
cutaneous interieron gamma-lb versus placebo reported 
that interỉeron gamma-lb aííeaed IPF through multiple 
pathvvays and could be of potentìal benefit. A randomised, 
prospective study5 comparing interíeron gamma-lb and 
colchidne (given for 24 months) in patients with mild-to- 
moderate IPF reported that 15.6% of patients treated vvith 
interỉeron gamma-lb and 38.8% o{ those given colchidne 
died. Patients treated with interỉeron gamma-lb aỉso 
showed a higher ỉorced vital capadty aíter 24 months oỉ 
treatment. A revievv4 oi the use of interieron gamma-lb in 
the management oỉ CFA found that eí&cacy of interỉeron 
gamma-lb was inconsistent with regard to changes in 
pulmonary íunction and mortality, although studies sug- 
gested that interíeron gamma-lb may be of beneũt in  ear- 
lier-stage disease. A meta-analysis7 of randomised con- 
trolled studies evaluatỉng the use oỉ interỉeron gamma-lb 
in the ưeatment oỉ IPF conduded that interíeron gamma- 
lb  therapy vvas assodated with reduced mortalỉty. How- 
ever, a later large randomised, placebo-conơolled study,* 
to assess the eữect oỉ interỉeron gamma-lb on survival in 
patients with IPF and mild to moderate impairment in 
their baseline pulmonary hinction, had to be stopped 
early aỉter the second interim analysis; aỉter a median 
treatment duration of 64 vveeks, 15% (80/551) of padents 
on interíeron gamma-lb and 13% (35/275) of those on 
placebo had died.

1. Ziesche R, t í  ai. A preỉỉminary study oi iong-term treatm em  with 
ỉnterỉeron gamxna-lb and low-dose pcednỉsolone ỉn patients w ith 
ỉdỉopathỉc puỉmooary Sbrosỉs. N EngUM td  1999; 341: 1264-9.

2. Kỉng TE. Imerferon gam m a-lb íor the  treaunent o í Idiopathic 
puỉmonary Abrosỉs. N  Eryl J  Meề 2000; 342: 974-5

3. Raghu G, t í  ai. A pỉacebo-controỉíed trỉaỉ of ỉnterỉeron gam m a-ỉb ỉn 
padents wỉth ỉdiopathỉc pulmonary Abrosỉs. N  Engl J  Med 2004; 350: 
125-33.

4. Strieter RM, t í  al. EHects oí imerỉeron* Y ỉb  on bỉomarker expressỉon ỉn 
patíents w ỉth ỉdỉopathic puỉmonary Sbrosỉs. Am J Rapir Crit Can Med 
2004; 170: 133-40.

5. Antoniou KM, er aỉ. Long-term clintcal eỉfects oi interíeron gam m a-ỉb 
and coldiỉtíne ỉn idỉopathic pulmonaty Sbrosỉs. Bur Rtspir J  2006; 28: 
496-504.

6. Pacanowskỉ MA, Amsden GW. Imeríeroa gam m a-lb ỉn the treatm ent of 
idiopathic pulmonary Bbrosis. Ann Pharmãeethtí 2005; 39: 1678-86.

7. Bajwa EK. t í  a i  Imeríeron- Y lb  therapy ỉn idỉopathỉc puỉmonary 
Bbrosỉs: a metaanalysis. Chat 2005; 128: 203-6.

8. King TE tíaỉ. Ettect of interieron gam m a-ỉb on survỉval in patỉents w ith 
idỉopathic pulmonary Bbrosb (INSPIRE): a mukỉcentre. randomised. 
placebo-controned tcíaL Lanctí 2009; 374: 222-8.

Leishmaniasỉs. Interíeron gamma has been tried both sys- 
temically and locally as an ađjunct to Standard treatment 
of leishmaniasis (p. 922.1) vvlth encouraging results. A 
reviewI of the use of interíeron gamma in non-viral iníec- 
tions conduded that interíeron gamma was eííedive 
when combined with antimony compounds for treatment 
íailures in visceral leishmaniasis (p. 923.1) and could 
enhance the response to initial therapy in. untreated 
patients. However, the response to adjunctive interieron 
gamma was limited in patients with a high degree of resis- 
tance to antimony compounds.2 For cutaneous inỉections 
(p. 922.1), inưalesional úiterferon gamma has been 
shown to be effectiveỉ but less 50 than intralesional anti- 
mony compounds.4 Subcutaneous interíeron gamma 
(with antimony given ỉntravenously) was no more effec- 
tive than antimony alone vvhen given as a short course 
over 10 days.5 However, encouraging responses have been 
reported in patients who have ỉailed to respond to anti- 
mõny compounds alone.4

1. M urray HW. ỉmerỉeron-ganuna and bost antỉmỉcrobial deỉense: current 
and  hm ưe dỉnỉcaỉ appUcatkms. Am J  Mtd  1994: 97:459-67.

2. Sundar s, tí ai. Response to Interíeron- Y plus pemavalent antỉm ony In 
Indian vỉsceraỉ ỉdshmanlasỉs. J  InỊtữ Dừ 1997; 176: ỉ 117-19.

3. Hanns G, t í  ai. Effects of intradermal gamma-lnterferon ỉn cutaneous 
ỉeishmanỉasỉs. Lanctí 1989; 1: 1287-92.

4. Marm« G, t í  aỉ. A ranđomỉxed trial comparừig a pentavalem antimoniaỉ 
dm g and recorobỉnant interíeron- r  ỉn the lòcal treatm ent of cutaneous 
ỉeỉshmaniasỉs. Tram R. Soc Trop Med Hyg 1991; 85:214-16.

5. Arana BA, t í  aỉ. Efficacy of a shoct couxse (10 days) of high-dose 
meglumine antím onate w ỉth or wi(hout Ỉnterỉeroả-Y in  treadng 
cuuneous ld ỉhm anlaỉis ỉn Guatemala, ơ in  InỊèứ Dừ 1994; 18: 381-4.

6. Faỉcofí B, t í  aĩ. Clinical beaỉing of andm ony-resỉỉtam  cutaneous or 
m ucocutaneous leỉshmaniasỉỉ ỉoỉỉowing the coDtbỉned adm ỉnlỉtratíon oỉ 
Interíeron- Y and pentavaient antỉmonial compouods. Trans R Soc Trop 
Med Hyg 1994; 88: 95-7.

The Symbol t  denotes a preparation no longer acdvely marketed

http://www.biomedcentral.com/content/pdf/1471-2334-8-17.pdf
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Osteopetrosis. Interíeron gamma has been trled in the 
treatm ent oí malignant osteopetrosis (p. 1609.3). A study1 
in  14 patìents found that interíeron ganuna-lb increased 
boné resorptìon. In 11 who received this tteatment for 18 
m onths there was stabilisatíon or improvement in dinịcal 
cohdition and a reductíon in the ửequency oi serious 
inĩéction.

1. Key LL. I t  ữl. Long-tcrm tru tm e o t  of osteopetrosis wilh rccomblnant 
h ttĩnan  liueríeron gam nu. N E itg U M td  1995; 332:1394-9.

sldn disorders. Interierons have been tried in skữi disor- 
deis in  which IgE levels are raised. Subcutaneous interỉer- 
on gamma ũnproved eczema and reduced serum-IgE con- 
centration in one patient, but the condition gradually 
retum ed vvithin a vveek o{ stopping tteatm ent.1 In 'tw o  
studies2-3 subcutaneous interieron gamma given to 
patients w ith severe atopic dennatitis and raised serum- 
IgE concentrations resulted in improvement of the skin 
condition; IgE concentrations were reduced in One study2 
but remained high in the other.3 Subcutaneous interíeron 
alfa, however, was unsuccesshil in 2 patients with very 
severe atopic dermatitis; serum-IgE concentratìons and 
severity of the skin condition remained unaííected.4 Inter- 
íeron alfa has been tried in subacute cutaneous lupus erythe- 
matosus56 and discoừl lupus aythematosusA Although 
marked improvement generally occurred, the condition 
tended to recur vvithin several vveeks of stopping treat- 
ment. For discussion of the conventional ơeatm ent of ecz- 
ema, see p. 1684.1 and oỉ lupus eiythematosus, see Sys- 
temic Lupus Erythematosus, p. 1613.3.

There have been reports7'* of the successful use of 
interỉeron alỉa to control the symptoms of urticaria 
assodated with mastocytosis (p. 1226.3).

Interỉerons have also been proposed ỉor anúhbrotic 
therapy in  the m anagement of diữuse sclerodtrma (see 
p. 1942.3). A multicentre study of interíeron garrưna in 
sderọderma’ íound that cutaneous symptoms might be 
improved but that ơeatm ent was assodated with an 
unacceptable inddence of adverse ettects. Inteiíeron 
gamma has also been tried in eoỉinophilicpuỉtular / olliculitis,10 

Interíerons have also been used for the treatment of 
warts (see under Interíeron Alfa, p-. 992.1).

1. Souillct G, tí ai. A lpha-interíeron treatm enl o ỉ patíent wiih byper IgE 
syndrome. Lanctí 1989; iỉ 1384.

2. R einholdu , « đ /. Recombinam in te ríe ron -r in severe atopic dermatỉtừ. 
Lartctí 1990; 339:1282.

3. Boguniewic2 M, t í  al. Recombinam gamma interíeron in treatxnem oỉ 
patients w ith atopic dermatitis and eỉevatcd ỉg£ levels. Am 3 Med 1990; 
88: 365-70.

4. MacKỉe RM. Interíeron- c ỈOT atopic dennatitiỉ. Lanetí 1990; 335:1282-
3.

5. Nicolas J-F, Thivolet J. Interỉeron alía thcrapy ỉn severe unresponsivc 
subacute cutaneous lupus erythematosus. NEngUM ed  1989; 321; 1550-
1.

6. Thivolet J, t í  al. Recombinant ỉnterỉeron a  2a is eỉỉecdve ỉn  tbe 
treatm ent of đỉscoid and subacute cutaneous lupu5 erythematosus. Br 3 
Dermatol 1990; 122: 405-9.

7. Koỉde G. t í  ai. T reatm ent o f unicarỉa pigmemosa Uỉỉng ỉntexỉeron alpba. 
Br J  Dermaíoỉ 1995; U 3 : 91-4.

8. Lỉppert u ,  Henz BM. Long-term eữect oí interỉeron alpba treatm ent in 
mastocytosis. Br 3 Dermatoỉ 1996; 134: 1164-5.

9. Poỉỉsson Rp, tí aỉ. A m ulũccm cr thai of recombinant hum an lnterỉeron 
gamma in  patíents w ũh systemic sderosis: eữccts on cutaneous Sbroãs 
and  Ỉnỉerieukỉn 2 receptor levels. 3 Rheumetol 1996; 23: 654-8.

10. Fushìxni M, tí  a i  Bosỉnophilỉc pustular ỉoũiculitỉs eHectívely treated with 
recom binant ỉnterỉeron- r : suppressỉon o ỉ mRNA expresskm oỉ 
interìeukỉn 5 ỉn peripberal bỉood m ononuđear ceỉls. Br 3 Dermatoỉ 
1996; 134: 766-72.

Adverse Ettects
As for interíerons in general (see Interỉeron Alía, p. 992.2)

Precạutions
Às for interíerons in  general (see Interỉeron Alfa, p. 995.1). 
Interieron gamma in high doses has been shovra to increase 
the inddence of abortions in  primata and should be avoided 
during pregnancy.

Porphyria. The Drug Database for Acute Poiphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Poiphyria Centre Sweden, dassiũes interỉeron gamma 
as probably not porphyrinogenic ìt may be used as a drug 
oỉ first choice and no precautions are needed.1

1. The Drug Database ío r Acute Porphyria. Avaỉỉable at: hựp://www. 
drugs-porphyria.org (accessed 24/10/Ị 1)

Interactìons
As for interíerons in general (see Interieron Alfa, p. 995.2).

Antìviral Action
As for interierons in  general (see Interỉeron Aiia, p. 995.3).

Pharmacokinetìcs
Interferons are not absorbed from the gastròintestinal tract. 
Peak plasma concentrations of intetíeron gamma-lb occur 
about 4 houis aíter intramuscular injection and about 7 to 8 
hours after subcutaneous ừỹection. Halí-lives of 38 minutes

(intravenous dosage), 2.9 houis (intramuscular dosage), 
and 4.9 to 5.9 hõurs (subcutaneous dosage) have bẽen 
reported.

Preparatíons
Propõetary Plvparalions (detaỉls are glven in Volume B)

Singie-ingredient PreporoHons. Arg.: taukin; AustraL: Imukln; 
Austria: Imuldn; Beỉg.: Immukine; china: Gama ỉizhu
yindríu (B3SỉH»*); Shang sheng Lei Tal ( ± k * ế ) ;  Cz.: 
Imukint; Denm.: Imukin; F i n Imukin; Fr.: Imukin; Ger.-. Imu- 
kin; Gt.\ Imukin; Hong Kong-. Immuldn; F[ung.: Imuldn; Irt.: 
Immukin; ItaL: Imulcin; Jpn: Biogammat; Neth.: Immukine; 
lmulánf; Norw.: Imukin; NZ: Imukin; Port: Imuldn; Rus.: 
Ingaron (Hiirapou); singapore. Imukin; Spain: Imukin; Swed.: 
Imukin; Switz.\ Imukin; UK: Immukin; USA: Actúnmune.

Lamivudine 'IBAN, USAN, HNNI 

3TC; GR-109714X; Lamivudiini; Lamivudin; Lamivudina; 
Lamívudinum; Lamiwudyna; Lavmivudin; /laMMByflHH; (-)- 
2' -Deoxy-3'-thiacytidine.
(-)-1 -[(2/?,5S)-2-(HydroxymethylM ,3-oxathiolan-5-yỉ]cyt05Íne.
C8H„N3OjS=229.3
CAS—  131086-21-0; 134678-17-4.
ATC —  J05ẠF0S.
ATC Vet —  QJ05AF05.
UNII —  2T8Q726095.

Pharmacopoeias. In Eur. (see p. vii), Int., and us.
Ph. Eur. 8: (Lamivudine). A vvhite or almost white povvder. 
It exhỉbits polymorphism. Soluble in water, slightly soluble 
in alcohol; sparingly soluble in methyl alcohol. Protect ỉrom 
light.
USP 36: (Lamivudine). A white to ofí-white solid. Soluble in 
vvater. Protect from light.

Uses and Administration
Lamỉvudine is a nudeoside reverse ưanscriptase inhibitor 
structurally related to cytosine with antìvữal activity against 
HTV-1 and hepatitis B vừus. It ỉs used otally in the treatment 
of HTV inỉection and AIDS, (p. 957.2) and chronic hepatitis 
B iníection (p. 952.1). Viral resistance emerges rapidly 
vvhen lamivudine iỉ used alone in the Deatment of HTV 
iníection, and it is thereíore used with other antiretrovữals.

For HTV in íection . the dose of lamivudine for adults is 
300 mg daìly as a single dose or in two divided doses.

For chronic h ep a tit is  B, the adult dose is ỈOOmg once 
daỉly. In patients vrith concomitant HTV and hepatítis B 
ữưection the dosage regimen appropriate íor HIV should be 
used.

For details oỉ doses in iniants, children, and adolescents 
see below.

Reduction of dosage is recommended for patíents with 
renaỉ impainnent (see below).

Fixed-dose combinadon Products for the ữeatm ent of 
HĨV inỉection and AIDS have been developed in order to 
improve patient adherence and avoid monotherapy, 
thereby decreasmg the risk oí acquired drug resistance. 
Products containing lamivudine in  combinatíon with 
ãdovudine or abacavir and with abacavir plus ádovudine 
are avaỉlable in some countries.
Revicws.

1. Dando TM. Scoit LI. A baovir plus lamivudine: a nv iew  of iheir 
combỉned uae ỉn the management oí HIV iníeciion. D rup  2003; 65; 283- 
302.

2. shey  M. «  tl.  A combinaĩlon drug of abacavứ-lam ivudine-ãdovudine 
(Trizivdr) ÍƠT ơcating HTV iníection and AIDS. Avaỉỉable in The C odirane

'D atabaie o t S ynanatỉc  Revỉevn; b sue  3. C hichener John  Wilcy; 2009 
(accessed 14/10/09).

3. Somboonwit c , a  a1. Abacavir and lamivudine combmation. ỉxpert Opin 
D niỊ Metab Toxùx! 2009; 3; 1399-1606.

4. Kum ar FN, Patel p. Lamlvudlne for the treatm ent of HIV. ExỊxrt Opm 
Dntg M tu i  Tuõml 2010; 6:103-14.

5. A chenbadl CJ. t t  a/. AbacaviT/lamỉvudỉne fixed-dose combinatỉon 
andretrovlraỉ thetapy ỉor the treatm ent of HIV. Ădv Theropy 2010; 2 7 :1- 
16. CotTectÍQn. ibid.; 127.

Administraiion in children. For the ưeatm ent oỉ HTV 
I n í e c t i o n  ỉn  inĩants and children lamivudine is given 
orally either as tablets or a solution, vvith other antíreưo- 
vũal drugs. Doses are based on body-weighf
• in  inỉants and children over 3 months of age and 

vveighing less than 14kg or in  those unable to svvallovv 
tablets the oral soludon may be given in a dose of 
4mg/kg twice daily to a maximum daily dose of 300 mg

• in children weighing 14 to 21 kg the tablet ỉormulatíon 
may be given in a dose oí 75 mg twice daily

• in children vveighing 21 to 30 kg the tablet íormulatíon 
may be given in a dose oi 75 mg in the moming and 
lSO m gatnight

• in  children weighing over 30 kg the tablet ỉormulatíon 
may be given in a dose of 150 mg twice daily

The BNFC States that children 1 to 3 months old may be 
given 4mg/kg tvvice daily and that for older children the

total daily doses cited above may be given as a single d ise 
once daiỉy.

Dosage of lamivudine should be reduced in HIV-infec ed 
patíents {at least 3 months of age and tveighing less ử  an 
30 kg) with moderate to severe Ttnaỉ impairment (creatin ne 
dearance (CC) below 50mL/minute):
• cc 30 to 49 mL/minute: 4mg/kg for the first dose ử  en 

4mg/kg once daily
• cc 15 to 29mL/minute: 4mg/kg for the first dose ứ  en 

2.6mg/kg once daiỉy
• c c  5 to 14mL/minute: 4mg/kg for the first dose tben

1.3 mg/kg once daily
• c c  less than 5mL/minute: 1.3mg/kg for the ũrst di »se 

then 700micrograms/kg once daỉly
For the ơeatm ent of chronic h ep a tìtis  B iníenion in 
children and adolescents aged betvveen 2 and 17 years, JS 
licensed p rodua inỉormatìon recommends an oral dose of 
Iamivudine of 3 mg/kg once daily to a maximum daily dt se 
oỉ 100 mg. Dosage reductíon vvould need to be considered in 
those w ith renal impairment. UK licensed prodi ct 
inỉormatìon does not recommend the use of lamivuđi le 
for the treatment of chronic hepadtís B in those under 17 
years of age.

Administration in renal impairment. Dosage of lamiv u- 
dine should be reduced in patients with moderate to 
severe renal impairment (creatínine dearance (CC) beli w 
50 mL/minute). 
adults: HTV infeaion:
• c c  30 to 49 mL/minute: 150 mg for the first dose th :n 

150mg once daily
• c c  15 to 29 mL/minute: 150 mg for the íirst dose th :n 

lOOmg once daily
• c c  5 to 14mL/minute: 150mg for the flrst dose th :n 

50 mg once daily
• c c  less than 5 mL/minute; 50 mg for the ỉìrst dose th :n 

25 mg once daily
• dialysis patìents: no addidonal doses required af er 

routìne haemodialysis or pcritoneal dialysis
adultr. chronic hepatìtis B ũtíectíon:
• c c  30 to 4 9 mL/minute: 100mg for the íirst dose th ín  

50 mg once daily
• c c  15 to 2 9 mL/minute: lOOmg for the Hrst dose th :n  

25 mg once daily
• c c  5 to 14mL/minute: 35 mg for the flrst dose th :n  

15mg once daily
• c c  Iess than 5 mL/minute: 35 mg for the íirst dose th :n 

lOmg once daily
• dialysis padents: no addidonal doses required aĩier 

routine haemodialysis or perítoneal dỉalysis
chiìdren:
• see Administratíon in Children, above

Hepatitis. Lanũvudỉne is one oí the antivữals being us :d 
as an altemadve to interỉeron aỉía in the ưẹatm ent of 
chronic hepaútis B (p. 952.1).1-3 In a preliminary stucy, 
lamivudine 100 or 300 mg daily redpced hepatitis B vứ is 
DNA to low or undetectable levels. In a 1-year double- 
blind study involving about 350 patíents vvith chroric 
hepatids B, lamivudine lOOmg daily was assodated wi h  
substandal histological improvement in many patíents; a 
dose of 25 mg daily was less eữectìve.5 Relapses have bern 
reported once treatment with lamivudine is stopped, and a 
case of reactivation ot hepatítís B iníectìon has bern  
reported.6 Lamivudine has also been used7 w ith thymall 1- 
sin (p. 2630.1); the combinatíon may be more eBectì 'e 
than lamivudine alone. Lamivudine may also be eííectì 'e 
in preventing re-iníectíon with hepatíds B in patíents du r- 
ing chemotherapy*"10 and in those who have had livỉr 
ttansplants,"’13 and beneBdal responses have been sein 
in transplant patíents vvith acute hepatìtìs B ỉníectìon ưe 1- 
ted with lamivudine lOOmg dally for prolonged periods.1 ’

1. D ienstagJU «ítfiL aniivuđiíieasin itia lưcatm entforchronÌchcpatíti B 
in the United States. Ertýl 3 Med 1999; 341: 1256-63.

2. Hagmeyer KO, Pan Y-Y. Role oí lamivudỉne ỉn the ữeatment of ch ro: ỉc 
hepadtis B vỉrus ỉníectỉon. Ann Pharmacother 1999; 33: ỉ 104-12.

3. Jonas MM, t í  ai. Ginical trial oí lamỉvuđine in childrcn w ith  chro: ic 
htỹã tìứsB . N  Enýỉ3 M td 2002:346:1706-13. Correctìon. ibid.; 347:9  5.

4. Dienstag JL  t í  aỉ. A preỉỉuúnary tríaỉ oí ỉamivudỉne for chronic hepat 3S 
B ỉnĩectíon. N En$l J  Med 1995; 333: 1657-61.

5. Lai C-L, tí  ai. A one-year trial oỉ lamỉvudỉne for dưonỉc bepathỉs B N  
Eftýl3Med  1998; 339: 61-8.

6. Honkoop p. t í  ai. Hepatỉtỉs B reactỉvatíon aíier ỉamỉvudỉne. Lanotí 19l 5; 
346: 1156-7.

7. zhang YY, tí a i Treatment with lasúvudine versus lamivudine a td 
thymosỉn alpha-1 for e amỉgen-positive chronic hepatítis B patients a 
meta-analysls. Vhvi 3  2009; 6: 63.

8. Yeo w, tí aỉ. Lamỉvudine ỉor the preventỉon oỉ hepatỉtỉs B vù J5 
reacdvatỉon in hepatíús B s*amigen seroposỉtíve cancer patỉei ts 
UDđergoing cytotoxỉc chemoiherapy. 3 Clùt Oncol 2004; 22: 927-34.

9. ỉdỉỉman R. Lamỉvudine prophylaxis in HBV carriers wỉth haeroai 5- 
oncologỉcal maỉignandes vvho receỉve chemotherapy. 3 Antimic ĩb 
Chemoihtr 2005; 55: 828-31.

10. Loomba R, tí aL Systèmatk revỉew: the eỉỉea of preventive ỉamỉvudỉ le 
on hepamis B reacdvatỉon during dìemotherapy. Amt ỉntem  Med 20< 8; 
148: 519-28. Correction. ibỉÁ. 2009; 150: 657-8.

11. Greỉlier L. tí ai. Lamlvudỉne prophylaxỉs againsi reinĩection in Ih er 
transplantatíon ỉor hepatitỉs B drrhosỉs. Lanat 1996; 348: 1212- 5. 
Corréction. ibid. 1997; 349: 364.
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12. periillo RP, t í  al. A m ulãccm cr United Stttes-Canadian trial to assess 
lamỉvudỉne monotherapy beíore a sd  after liver transpUntation ỉor 
chronic hepatiris B. Hcpatology lQQl; 33: 424-32. 

ỉ 3. Andreone p. t í  al. Lamỉvuđine treaunent for acute hepatitỉs B aỉter Uver 
transpỉantation. J  Hepatoỉ 1998; 29: 983-9.

HIV inỉection and AIDS. Lamivudine is a potent inhibitor 
of HTV-1 and HIV-2 in vừro, including variants resistant to 
ôdovudine.1 Resistance emerges rapidly when lamivudine 
is given alone to patients vvith HTV iníections,3 although 
sustained responses have been reported despite the emer- 
gence ol resistance.3 As discussed on p. 957.2, NRTIs, 
induding lamivudine, are novv used in combination and- 
retroviial drug regimens for the management of HTV infec- 
tíon, typicaUy with one o ther NRTI and either a NNRTĨ or 
an HTV-protease inhibitor.

Lamivudine is also used in  prophylactic regimens aỉter 
occupatíonal exposure to HTV iníection and has been tried 
ioi redudng  venical transm ission írom  tnother to 
neonate;4-5 for further iníormation see p. 959.1.

1. Anonymous. Lamỉvudỉne: ỉmpressive beneâts in combinatíon wiỉh 
ridovúdine. WHO Drug tn f  1996; 10: 5-7.

2. Wainberg MA. rt đ/. Developmem of HIV-1 resisụnce to (-)2í -deoxy-3'- 
tbiacyddine in patíems w ith  AĨDS or ađvanced AIDS-related complẽx. 
AIDS 1995;9 :351-7 .

3. Ingrand D, t í  ai. Phase I /n  study o í 3TC (Umìvuđỉne) in RĨV-posỉdve. 
asym ptom aúc o r mỉỉd AIDS-related complex patíents: susuined 
reductỉoD in  viral markers. ÁIDS 1995; 9: 1323-9.

4. Mandeỉbròt L. t í  al. Lamlvudine-zidovudine combỉnatỉon for prevention 
of maternaỉ>inỉant ữansraiision of HTVM. JAMA 2001; 285:2083-93.

5. The PetrỊí S tudy Team. EỈScacy of three short-coune regừnens of 
lidovudine and lamivudỉne ỉn prevenông eariy and la te transmlssíon ot 
HTV-I hom  m other to ch ỉỉd .ỉn  Tanxania, South Aỉrica. and Uganda 
(Petra studỹ): a randomỉseđ. double-bllnd, placebo-controlled trỉa l 
Lanctí 2002; 359: 1178-86.

Adverse Eíỉects
Lamivudine is geriẹrally very well tolerated. Hovvever, 
adverse effects that may be assodated vvith lamivudine 
either as monotherapy or w ith other antíreơovirals for the 
treatment of HTV indude abdominal pain, nausea, vomiting, 
diarrhoea, headache, fever, rash, alopeda, malaise, insom- 
nia, cough, nasal symptoms, anhiaỉgia, and musculoskdetal 
pain. There have also been reports of pancreatitis, anaemia, 
neutropenia, and thrombocytopenia. Increases in liver 
enzymes and serum amylase may occur. Lactíc ađdosis, 
usually assodated vvỉth severe hepạtomegaly and steatosiỉ, 
bas bẹen reported duríng treatm ent with nudeoside reverse 
transcriptase inhibitois.

Immune reconstitution syndrome (an inũammatory 
immune response resulting in clinical deteríoration) has 
been reported duríng the initial phase of neatm ent vvith 
combinatíon antữeơovữal therapy, induding lamivudine, 
in HIV-infeaed patients w ith severe Immune dehdency. 
Accumulation or redistribution of body íat (lipodystrophy) 
induding Central obesity, dorsocervical fat enlargement 
(buffalo hump), peripheral vvasóng, íadal vvasting, breast 
enlargement, and cushingoid appearance have been seen in 
patients receiving antiretroviral therapy, induding lamivu- 
dine. Metabolic abnormalities such as hypertriglyceridae- 
mia, hypercholesterolaemia, insulin resistance, hyperglyc- 
aemia, and hyperlactataemia have also been reported. 
NRTIs have also been assodated with mỉtochondrìal 
dysíunction maniỉesting as abnormal behavỉour, anaemia, 
eonvulsions, hyperlipasaemia, hypertonia, and neuơope- 
nia, but this may be less likely with lamivudine than with 
other NRTIs such as didanosine. stavudine, or zaldtabine. 
Elevated creatine phosphokinase. myalgia, myositís, and 
rarely rhabdomyolysis have been reported, particularly 
vvhen nudeoside analogues have been given with HTV- 
protease inhibitors. Osteonecrosis has been reported, 
partlcularly in patients with advanced HIV disease or long- 
term exposure to combination antiretroviral therapy. For 
íurther information on adverse effects assodated with 
NRTIs see Zidovudine, p. 1024.3.

Patients taking a lower dose of lamivudine for the 
ưeatment of chronic hepatitis B o(ten have abdominal 
discomíort and pain, diarrhoea, íatigue, headache, nausea, 
malaise, respiratory-ưact iníections, and vomitìng. The 
most ừequently reported laboratory abnormalities are 
elevated creatine phosphokinase, increases in serum lipase, 
and raised liver enzymes, in particular alanine amino- 
transíerase. There have been rare reports o( lactic addosis, 
pancreatitis, and m usde disorders su ch as cramps, myalgia, 
and rhabdomyolysis.

Eííecls on the blood. Although anaemia assodated with 
lamivudine usually occurs w hen it is used with ãdo- 
vudine, there has been a report1 of severe anaemỉa in a 
62-year-old HTV-iníected m an given lamivudine alone.

1. Weitzel T, tt  ãl. Severe anaem ia as * ncwly recognlxed stđe-cHcct cauíed 
by Umỉvudỉne. A 1 D S  1 9 9 9 ; 13 : 2 3 0 9 -1 1 .

Effeds on the hair. Hair loss was assodated with lamivu- 
dine trcatm ent in 5 patients. ■

1. Fong IW. Halr loss a so d a te d  w ith  Um ivudine. Lancrt 1994:344:1702.

Effects on the nervous System. Exacerbation of peripheral 
neuropathy has been reported In a patìent atter substitu- 
tion of lamivudine ỉor ĩa ỉdtabine.1 A severe exacerbation, 
assodated with mitochondrial toxidty and eventual death, 
has also been reported in  a patient with previously mild 
neuropathy, occurnng 3 months after startìng Umivudỉne 
for treatment of hepatitis.2

1. Cupler EJ. Dalakas M C  Exacerbaòon of peripheral neuropathy by 
lamỉvudỉne. Lartctí 1995; 345:460-1.

2. Fodaỉe V. t í  al. Fataỉ exacerbaúoa o£ peripheraỉ neuropathy during 
ỉamỉvudỉne therapy: evỉdence for ỉatrogenic m ỉtodiondrial đamage. 
Anaesthtsừt 2005; 60:806-10.

Hypersensitivity. Angioedema, urtìcaria, and anaphylact- 
oid reaction occurred in a patient 30 minutes after receiv- 
ing the Đrst dose of lamivudine.1

ỉ . Kaỉner MA. MỊỊch A. A naphylaaoid reaction. angỉoedeina. and urtỉcarỉa 
assodated wỉth lamlvudĩne. Lanctí 1996; 348:1519.

Precautíons
Lamivudine therapy should be stopped in patients who 
develop abdominal pain, nausea, or vomỉtíng or with 
abnormaỉ biochemical test results until pancreatitis has 
been exduded.

Treatment with Iamivudine may be associated with lactic 
addosis and should be stopped ư  there is a rapid increase in 
aminotranỉíerase concentratíons. Progressive hepatome- 
galy, or metabolic or lactic addosis oỉ unknown aetíology. 
Lamivudine should be úsed with caution in  padents with 
hepatomegaly or other rỉsk Cactors for hepatíc dỉsease. 
Patients co-infected with HTV and chronic hepatitis B or c  
and ơeated with combination antiretrovữal therapy are at 
increased risk for severe and potentìaỉly tatal hepatic 
adverse events. In padents with chronic hepatitis B, there is 
a risk of rebound hepatitiỉ when lamlvudine is stopped, and 
liver tunction should be monitored in such padents. The 
possibility oí HIV ỉnỉectíon should be exduded beíore 
beginning Iamivudine therapy for hepatìtis B, since the 
lower doses used to treat the latter may permit the 
development of Iamivudine-resistant sttains of HTV.

Dosage reductíon may be necessary in patíents w ith 
impaired renal tunctìon.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centte Sweden, đassiíies lamivudine as 
probably not porphyrinogenic it may be used as a drug oí 
first choice and no precautíons are needed.1

1. The Drug Daubase íor Acute Porphyria. Avaỉỉabỉe at: http://w w w . 
drugs«poĩphyrỉa.org (accessed 14/10/11)

Intemctíons
The renal excretìon of lamivudine may be inhibited by other 
drugs mainly elũninated by acdve renal seaetìon, for 
example trimethoprim . Usual prophylactic doses of 
trimethoprim are unlikely to necessitate reductíons in 
lamivudine dosage unless the patient has renal impairment, 
but the co-administratìon of lamivudine w ith the high doses 
of trũnethoprím (as co-trimoxazole) used in pneumocystís 
pneumonia and toxoplasmosis should be avoided. Although 
there is usually no dinically signidcant interactíon with 
ádovudine, severe anaemia has occasionally been reported 
in  patíents given lamivudine w ith zidovudine (see 
Zidovudine, Interacdons, p. 1026.3). Lamivudine may 
antagonise the antìviral actìon of zaldtabine and the tvvo 
drugs should not be used together. Once daily triple 
nudeoside regimens of lamỉvudine and tenofovữ with 
either abacavữ or didanosine are assodated with a high 
level of treatment ỉailure and of emergence of resistance, 
and should be avoided.

Antineoplastics. For a reported interaaion between lami- 
vudine and cladribine. see p. 769.2.

Phenyipropanolamine. For a possible interactíon betvveen 
phenylpropanolamine and antíretrovirals, see Stavudine,
p. 1016.2.

Antiviral Action
Lamivudine ỉs converted intracellularly in stages to the 
tríphosphate. This triphosphate halts the DNA synthesis of 
retroviruses, induding HIV, through competìtìve inhỉbitìon 
of reverse transaỉptase and incorporadon into viral DNA. 
Lamivudine is also actíve against hepatitis B virus. 
Resỉstance to lamivudine has been reported in isolates of 
HTV and hepatítis B virus.

Pharmacokinetícs
Lamivudỉne is rapidly absorbed aỉter oral doses and peak 
plasma concentradons occur in about 1 hour. Absoiption is 
delayed, bu t not reduced, by ingestíon with tood. 
Bioavailability is betvveen 80 and 87%. Binding to plasma 
protein is reported to be up to 36%. Lamivudine crosses the

blood-brain barrier with a ratío of CSF to serum 
concentratìons of about 0.12. It crosses the placenta and is 
distdbuted intọ breast milk.

Lamivudine is metabolised intracellularly to the actìve 
antìviral trìphosphate. Hepatíc metabolỉsm is low and it Is 
deared mainly unchanged by actíve renal excretíon. An 
eliminatíon halí-lUe of 5 to 7 hours has been reported aỉter a 
single dose.

Reíerences.
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P r e p a r a t i o n s

Proprietary Preparotions (details are given in Volume B)

Sngle ingredient PreporoHoos. Arg.: 3TC; Amilitrap; Ganvứel; 
Heptodine; Imunoxat; Kess; Lamlbergen; Lamilea; Oraimuv; 
Ultraviralt; Vudodir; AustraL: 3TC; Zeffix; Austria: Epivir; Zef- 
ũx; Belg.: Epivir; Zeffix; Braz.: Epivir; Lami; Vudiiax: Canađ.: 
3TC; Heptovir; Chile: ĨTC/Epivir; Chimi: Epivir Hep-
todin (®WT); Cz.: Epivir; Zefflx; DenmEpivlr; ZefEx; Fừu: 
Epivir; Zeffix; Fr.: Epivừ; Zeffix; Ger.: Epivir; Kivexa; ZefBx' Gr.: Epivin Zeffix; Hang Kơng: 3TC; Zeffix; Hung.: Epivir; Ze{- 
fix; Inđia: Hepavud; Hepitec Ladiyyin; Lamda; Ẹami; Lamidac 
Lamivir; Lamivox; Lamuvid; Lavlr; Laád; Indorụ: 3TC-HBV; 
3TC; /r t : Epivin Zefữx; Israel: Epivir; Zeffix; ItaL: Epivir; Zefflx; Jjm: Epivir; Malaysia: 3TC; Zeffix; Mex3TC; Neth.: Epivir 
Zeffix; Norw.: Epivữ: Zeffix; NZ: 3TC; Zeỉfix; Phũtpp.: Zeffix; Pol.: Epivừ; Zeffix; PorL: Epivin Zeỉfix; Rus.: Epivir (3nHBHp); 
Zeffix (3eặệmcc); SJífr.: 3TC; Legram; Singapơrr. Epivii; ZeỉGx; spain: Epivin Zeffix; SwetL: Epivir; ZefQx; Switz.: 3TC; ZeỉSx; Thai.: Epivin Lahep; Lamivin Zeffix; Turk.: Epivin Medovir; 
Mivux: Zeffix: Zefomen; UK: Epivir; Zeffix; USA: Epivir; Veneỉ.: Epivin Lamivir.

Muhi-ingredient Preparcrtiom. Arg.: 3TC Complex; ỈTC/AZTf; 
Ganvirel Duo; Imunoxa Complex+Í Kess Complex' Kivexa; 
Lazinevir; Muvidina; Tridvin Trilaxis; Ttivudin; ultraviral 
Duot: Zetavudin; Zidomuv: AustraL: Comblvin Kivexa; Triá- 
vữ; Austria: Combivir; Kỉvexa; Trixivứ; Beỉg.: Combivir; 
Kivexa; TrMvin Broa.: Biovứ; Kivexa; Zidolam; CaruuL: Com- 
bịvir Kivexa; Trizivin chile: Combivir Kivexa; Tridvú; chùur. 
cómbivir Trizivir Cz.\ Combivir; Kivexa; Tri-
zivú; Denm.: Combivir; Kivexa; Tridvir; Fin.: Combivir; 
Kivexa; Triávir; Fr.: Combivir; Kivexa; Triziyữ; Ger.: Combivir; 
Triàvir; Gr.: Combívir; Kivexa; TrMvin Hong Kong: Combivir; 
Kivexa; Triávir; Hung.: Combivir; Kivexa; Triàvir; lndìa: Com- 
bivir; Cytocom-E; Cytocom-N; Cytocom; Duovir N; Duovir-E; 
Duovin Emduo-E; Emduo-N; Emduo; Emtri; Lamda-Z; Lami 
Plus; Lamivir S; Lamostad-N; Lamostad; Lamsyn-Z; Lamuàd; 
lazid-E; Lazid-N; odivir Kit; Triomune; IrL: Combivin Kivexa; 
Trízivir; Israel: Combivir: Kivexa; Triãvừ; ItaL: Combivir; 
Kivexa; Trizivin Malaysia: Combivir; Mex.: Combivii; Kivexa; 
Trizivir: Neth.: Combivin Kivexa; Triãvir; Norw.: Combivlr; 
Kivexa; Triávin NT: Combivin Kivexa; Tridvin phữipp.: Com- 
bivir; PóL: Combivir; Kivexa; Trirlvir; Port: Combivin Kivexa; 
Trizivir; Rus.: Combivir (KoMốHBHp); Kivexa (KHBexca); Trizivir 
(TpmHBHp); S.Afr.: Cipla-Duovir, Colamziv; Combivin Combo- 
zil; Kivexa; Lamzid; Lodiz: Retrovir/3TC Post-HIV Exposure; 
Sonke Abadamizid; Sonke-LamiNevStav; Triomune; Trizivar 
Virtrium; Singaporer. Combivir: Kivexa; Triávir Spain: Combi- 
vin Kivexa; Triãvin Swed.: Combivir Kivexa; Trmvin Switz.: 
Combivir; Kivexa; Trizlvin Thai.: Combid: GPO-Vỉr S; GPO-Vir Ti Kivexa; La-Stavln Zilavir; Xovũam; Turk.: Combivir; Trizivin UK: Combivir; Kivexa; Triávin USA: Combivứ: Epiicom; Triã- 
vir; Vencỉ.: Combivln Duovir: Triomune; Trizivir.

Phormocopoeiol Preparations
BP 2014: Lamivudine Tablets; Zídovudlne and Lamivudine 
Tablets;
USP 36: Lamivudine and Zidovudine Tablets; Lamivudine Oral 
Solution.

Laninamỉvir líiNNỊ 
Lanlnarnivirum; R-l25489;nọHMHaMMBMp.. 
(2/?^/?,4S)-3'Acetámido-2-{(l /?,2/?)-23-clihydróxy-l-rnethoxy- 
propyl]-4^uanidino-3.4-dihydro-2W-pyran-6-carboxylic acld. 
C i 3 ^ 2 2 ^ 0 7 = 3 4 6  3 1

CÁS —  203120-ĩ 7-6 
UNII —  B408IW3GL5

The Symbol t  denotes a preparation no longer actively marketed
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Laninamivir Octanoate ỊrlNNMi
CSr8958; Laninamivir Octanoate Hydrate.. ; . V
(2fl3ft43-3-Ạcetamido74^uanidìno-2-[(lfl,2Ã)-2-hyclroxy-1- 
methoxy-3-(octanoyloxy)propyO-3,4-dlhydro-2H-pyran-6- 
carboxyiic acidimonohydrate - _■ 
^ 3 6 1 ^ 0 * ^ 0 = 4 9 0 6  ' ’
CAS 203120-46-1 (anhydrouỉ laninamivir ođanoate);. 
371755-92-9 (laninamivir oơanoate hydrate).

Pro/Ị7e
Laninamivir octanoate is the prodrug of laninamivir, a long- 
acting neuraminidase inhibitor available Ũ1 Japan for the 
ơeatm ent oí influenza A and B, (p. 960.2) induding 
oseltamivir-resistant and pandemic (H1N1) 2009 iníluenza 
viruses. It is given as a single dose of 40 mg by oral 
inhalation; children may be given 20 mg.
Reíerences.

1. W atanabe A, ei ai. Long-itting neuram inỉdase ỉnhibitor Uninamỉvỉr 
octanoate versus oseltamivỉr ĩo rtreatm en t of iníluenia: a double-blind, 
random ùed, noniníeríority clinical trial. Clin Ịttfea Dù 2010; 51: 1167-
75.

2. Sugaya N. Ohashi Y. Long-acùng neuram inidase inhibitor laninamivir 
octanoate (CS-8958) versus oseltamivir as treatm em  for childrcn vviih 
influenza virus iníeciion. Antimiavb AỊtnts Chemothcr 2010; 54:2575-82.

Preparations
Propriekiry Preparations (detaih are given in Volume B) 
Single-ingredient Preparations. Jpn: Inavir.

L o p i n a v i r  IBAN, USAN, rlNNI

Á-157378.0; ABT-378; Lopinaviió; Lopinavirum; /lonMHaBnp.
(a5)-Teứahydro-AH(aS)-<H(2S,3S)-2-hydroxy-4-phenyl-3-[2-
(2,6-xylyloxy)acetamido]bưtyl}phenethyl)-a-ísopropyl-2-oxo
1(2H)-pyrimidineacetamide. 1
C37H<8NA=628.8
CAS — 192725-1.7-0.
ATC —  J05AE06. . ,
ATC Vet —  QI05AE0Ị5.
UNII.— 2494GJJF75i -

P h a r m o c o p o e i ã s .  In E u r .  (see p. VỈÌ) and u s .

Ph. Eur. 8: (Lopinavir). A vvhite or yellowish-white. slightly 
hygroscopic powder. It shows polymorphism. Practically 
insoluble in  vvatei; very soluble in  methyl alcohol and in 
dichỉoromethane. Store in airtight containers.
USP 36: (Lopinávir). A white povvder. Practically insoluble 
in vvater; ữeely soluble in alcohol and in methyl alcohol; 
soluble in isopropyl alcohol. Store in  ainight containers.

U s e s  a n d  A d m i n i s t r a t i o n

Lopinavir is an HlV-protease inhibltor with antivứa) activity 
against HTV. It is (onnulated with low-dose ritonavir, whích 
acts as a pharmacokinetic enhancer. The combination is 
used in the ơeatm ent o£ HTV iníection and AIDS (p. 957.2). 
Ritonavir-boosted lopinavừ ứ also recommended íor HTV 
postexposure prophylaxis (p. 959.1). Viral resistance 
emerges rapidly when ritonavữ-boosted lopinavứ is used 
alone, and it is therelore used w ith other antireơovứals.

The oral dose in treatment-naive and -experienced adults 
is lopinavir 400mg (wjth ritonavữ lOOmg) tvvice dai]y. 
Altematively, a once-đaily dose of lopinavir 800 mg (with 
ritonavứ 200 mg) may be considered íor patients having 
only very few (less than 3) Hiv-protease inhibitor- 
assoóated resistance mutatíons.

u s  licensed produa iníormation recommends that u  the 
tabỉets are given in a treatm ent regỉmen with either 
a m p r m a v ir ,  tu lỊ in a v ir ,  ẹ fa v iren z ,  or n e v ir a p in c  conãderation 
be given to  increasing the dose of lopinavữ to 500 mg (with 
ritonavứ 125 mg) twice daily. For patients taking the oral 
solutíon in  such regimens the dose should be increased to 
lopinavir 533 mg (with ritonavir 133 mg) twice daily. When 
used with any of these drugs, the once-daily regimen of 
lopinavứ should not be used.

Lopinavir film-coated tablets may be taken with or 
vvithout íood; the soft capsules and solution should be taken 
with íood.

For a discussion of dosing in pregnant vvomen, see 
Pregnancy under Pharmacokinetics, p. 1003.1.

For details of doses in children, see belovv.
Revicvvs.

1. Oỉdfieỉd V, Ploskcr GL. Lopinavir/rìtonavir a review of its u$e in the 
m anagem ent of HTV iníection. Dtuịs 2008; 66:1275-99.

2. Sehechter M. Nunes EP. M onotherapy w ith lopinavỉr/ritonavir. Expert 
Opin Ịnvat Drugs 2007; 16: 735-41.

3. B arngan  p, Pođzamczer D. Lopinavừ/ritonavỉr a  protease inhĩbitor ỉor 
HIV-I treatm enL Bxpert Opiỉt Pharmaeother 2008; 9: 2365-75.

4. CxoxtaC JD, Perry CM. Lopỉnavir/ritonavỉn a revỉew of ỉts use ỉn the 
m anagem ent of HTV-1 mỉectỉon. Drvgs 2010; 70: 1885-1915.

Administration in children. For the treatment of HIV 
iníection in children, ritonavữ-boosted lopinavir is given

tvvice daily w ith other antíretroviral drugs. The u s  
licensed product iníormation peimits use ỉn inlants as 
young as 14 days old, whereas in the UK the age is 2 
yèats. The dose gỉven should not exceed the maximum 
ãdult dose (see above).

In the UK the use of the oral solution is preíerred to the 
tablets as a more accurate dose may be given. Doses are 
based on body-suríace.
•  In children 2 years of age or more the recommended dose 

of the oraỉsolution is lopinavử 230mg/m2(with ritonavir
57.5 mg/m2) tvvice daily w ith food. A dose increase to 
300 mg/m2 (with ritonavir 75mg/m2) twice daily with 
food should be considered when given with efavircnz or 
nevirapine

In the USA the dose is based on body-weight or body- 
surỉace as follows:
• given vvithout interacting antiretrovirals

• 14 days to 6 months of age: lopinavir 16 mg/kg (with 
ritonavữ 4mg/kg) twice daily or lopinavir 300 mg/m2 
(with ritonavir 75 mg/m2) twice daily

• 6 months or older and less than 15kg: lopinavlr 
12mg/kg (with ritonavir 3mg/kg) twice daily or 
lopinavir 230mg/m2 (vvith ritonavir 57.5mg/m2) 
tvvice daily

• 15 to 40 kg: lopinavir lOmg/kg (with ritonavir 
2.5mg/kg) twice daily or lopinavir 230mg/m2(vvith 
ritonavir 57.5 mg/m2) twice daily

• over 40 kg: normal adult dose
• given in a treatment regimen with either amprenavir, 

efavimz. neỉỊinavir, or nrvirapine (requiring the dose of 
lopinavir/ritonavir to be increased):
• 6 months or older and less than 15kg: lopinavir 

13mg/kg (with ritonavữ 3.25mg/kg) tvvice daUy or 
lopinavir 300mg/m2 (with ritonavir 75mg/m2) twice 
daily

• 15 to 45 kg: lopinavir llm g /k g  (with ritonavir 
2.75 mg/kg) tvvice daily or lopinavir 300 mg/m2(with 
ritonavir 75 mg/m2) twice daily

• over 45 kg: as lor adults, above
It has been suggested th a t HTV-protease inhibitor 
experienced children may have inadequate drug exposure 
on Standard doses of ritonavir-boosted lopinavir; for hirther 
inỉormation, see under Pharmacokinetics, p. 1003.1.

SAKS. In a preliminary open study' 41 patíents with prob- 
able SARS were given ritonavir-boosted lopinavir as well 
as the local Standard ưeatm ent of ribavirin and cortìcoster- 
oids. At 21 days there was improved outcome with reduc- 
tions in vữal load, corticosteroid dose, and the inddence 
oí nosocomial inỉections.

1. Chu CM, et ứL Role oí ỉopinavỉr/ritonavừ ỉn the treatm ent oí SAKS: 
inỉtỉal vlroỉpgỉcal and dinical hndỉngs. Tharax 2004; 59: 252-6.

A d v e r s e  E f f e c t s

The most com mon adverse elíect associated with 
antirettoviral regimens containing lopinavir (ỉormulated 
with ritonavir) is diarrhoea of mild to moderate severity. 
Pancreatítis has been seen in patients receiving lopinavir, 
induding those who developed marked triglyceride 
elevatỉons; in some cases ỉatalities have occurred. Severe, 
and in some cases ỉatal hepatotoxiáty has also been 
reported in patients given ritonavừ-boosted lopinavir, 
particularly in the setting oi pre-exlsting chronic liver 
disease. Other commonly reported adverse effects indude 
asthenia, headache, insomnia, pain, paraesthesia, gasưo- 
intestinal disturbances, acne, and rash. Abnonnal labora- 
tory test results assodated with lopinavir-containing 
regimens indude increases in  serum cholesterol and 
triglycerides and raised liver enzymes. ECG abnormalities 
such as prolongation of the PR interval, in some cases 
progressing to second- and third-degree AV block. have 
occurred in some patients; QT-interval prolongation and 
torsade de pointes have also been reported.

Immune reconstìtution syndrome (an inílammatory 
immune response resulting in dinical deterioration) has 
been reported during the initial phase of ưeatm ent with 
combination antìreưoviral therapy, induding lopinavir, in 
HlV-iníected patients w ith severe immune de&dency. 
Accumulation or redistribution oỉ body ỉat (lipodysưophy) 
induding Central obesity, dorsocervical ỉat enlargement 
(buãalo hump), pedpheral vvasting, fadaỉ vvasting, breast 
enlargement, and cushingoid appearance have been seen in 
patients receivmg antireuovữaỉ therapy, induding lopina- 
vừ. Metabolic abnormalities such as hypertriglyceridaemia, 
hypercholesterolaemia, insulin resistance. hyperglycaemia, 
and hyperlactataemia have also been reported. Elevated 
creatine phosphokinase, myalgia, myositiỉ, and iarely 
rhabdomyolysis have been reported with Hiv-protease 
inhibitors, particularly w hen given with nucleoside 
analogues. Osteonecrosis has been reported, particularly in 
patients with advanced HIV disease or long-term exposure 
to combination antìrettoviral therapy.

For íurther infornxatíon on adverse effects assodated 
with HTV-protease inhibltors see under Indinavir Sulíate, 
p. 986.2.

Precautions
Patients with advanced ĨŨ V  disease may be at increãsed risk 
of elevated triglycerides and pancreatitis. and patients with 
a history of panCTeatitis may be at increased risk for 
recurrence duríng treatm en t w ith ritonavir-boosted 
lopinavừ. Such therapy should be stopped if symptoms of 
pancreatìtis occur.

Patients with pre-existing liver dyshmction or markedl ’ 
elevated liver enzymes are at increased risk for hirther 
hepatotoxidty and should be monitored careíully; stoppin Ị 
treatment should be considered if there is evỉdence cỉ 
vvorsening liver íunction. In the UK. ritonavứ-booste I 
lopinavir is contra-indìcated in patients w ith severe hepati: 
impaỉrment.

Due to the potential for ECG abnormality and potentiỉ I 
cardiac arrhythmia, ritonavir-boosted lopinavir should b : 
used with caution in patients with underlying heart diseas : 
or conduction System abnormalities, or in those using othe: 
drugs known to prolong the PR interval. Use should also b : 
avoided in those vvith congenital long-QT syndromt, 
hypokalaemia, or using other QT-interval prolonging drug:.

The oral solution (Kaletra, Abbott) has a high content c f 
alcohol and propylene glycol, present as exdpients, an 1 
app rop ria te  p recau tio n s  shou ld  be taken ; it ii 
contra-indicated in inỉants and young children, i 1 
pregnancy, and in hepatic or renal impairment. For hưthe r 
information on propylene glycol toxidty, see Advers: 
Eííects and Precautions, p. 2205.3.

Porphyria. The Drug Database for Acute Porphyria, cotr - 
piled by the Norvvegian Porphyria Centre (NAPOS) a n l 
the Porphyria Centre Sweden, dassihes lopinavir as prot - 
ably porphyrinogenic; it should be presoibed only ít r 
compelling reasons and precautions should be considere i  
in all patients.1

1. The Drug Database íor Acute Porphyria. Available at: http://\yww. 
dnigs-porphyria.org (accessed 14/10/11)

Pregnancy. Licensed product iníormanon notes that in 
rats given toxic doses of ritonavir-boosted lopinavir, the:e 
was early resorption, decreased íetal viabỉlity and body 
weight, and an increased inddence of skeletal variatic n 
and delayed skeletal ossiGcation in the oííspring. Howeve r, 
u s  guidelines' for the use of antiretroviral drugs in pre ;- 
nant HIV-infected women note tha t there appears to l e 
no evidence of hum an teratogenidty, and consider riton i- 
vir-boosted lopinavir to be a drug of choice for use in E V  
drug regimens required durìng pregnancy (see under Ind i- 
navir, p. 987.1). For evidence that doses should l e  
inaeased during the latter part of pregnancy see und :r 
Pharmacokinetícs, p. 1003.1.

1. Public Health Service Taỉk Force. Reconunendatiom ỉor use if 
aDtiretrovỉral đnìgĩ ỉn pregnant HĨV-ỉnlected women for ma [en al 
heaỉth and ỈĐterventions to reduce perỉnaial HIV transmission in t le 
United States (issued 29th Apriỉ. 2009; uịdated 24th May, 201). 
Avaiỉabie ac hrtp;//aidsinío.nih.gov/contentfiles/PerinatalGL.Ị lí 
(accesseđ 19/08/10)

Interadions
Lopinavữ is extensively metabolised by the cytochrome 
P450 isoenzyme CYP3A4. It is íormulated with low-do;e 
ritonavir, which inhibits this enzyme and thus increas :s 
exposure. The combination is an inhibitor ol CYP3A4 ai d 
increases plasma concentration oỉ drugs mainly metabolis d  
by this isoenzyme. It has also been shovvn in  vivo to indu :e 
its ovvn metabolism and to increase the biotransíormation }ỉ 
some drugs metabolised by cytochrome P450 isoenzym« 
and by glucuronidatíon. Drugs that strongly induce CYP3/ .4 
may result in deaeased plasma concentrations of t i e  
combinatìon.

Although spedĐc guỉdance varies betvveen licensl ig 
authorities, licensed product iníorm ation generally 
contra-indicates the use of ritonavir-boosted Iopina ir  
vvith drugs that are highly dependent on CYP3A4 lar 
dearance and for which elevated plasma concentrations a re 
assodated with serious or life-threatening events. The se 
drugs indude
• . antihistamines (astemizole and terỉenadine)
• antìpsychotics ( p im o n d e )
• ergot derivatives (dihydroergotamine. ergometrir e,

ergotamine, and methylergometrine)
• gastrointestina] prokinetics (đsapride)
• sedatives and hypnotics (tiiazolam and oral midazola; a)
•  statins (simvastatin and lovastatin)
In  th e  USA Iicensed  p ro d u c t in ío rm atio n  also 
contra-indicates tise w ith the alphai-adrenoceptor antayo- 
nist alfuzosin. Owing to the potential for increased sen m 
concentrations of sildenaGl, ritonavir-boosted lopina dr 
should be avoided with sildenahl w hen given at the do es 
needed for the tteatm ent of pubnonary hypertensũ n. 
Sừnilarly, ritonavir-boosted lopinavir may increase sen m

AB cross-reỉerences reler to entries in Volume A
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concentrations of inhaled salmeterol and the combination is 
not recommended. Rỉíampidn and St John's wort deaease 
the concentration of lopinavir; use with the antìrettovừal is 
best avoided due to the possible loss of its activity and 
development of resistance. UK licensed product iniormation 
contra-indicates the use of vardenaRl and amiodarone with 
ritonavữ-boosted lopinavữ.

w hen  ritonavừ-boosted lopinavir is used with some 
other antireưovirals (such as efavirenz, nevữapine, 
amprenavứ/íosamprenavir, and nelEnavir), decreased 
concentrations of ĩopinavir may occur. In some cases this 
may result in  the need íor dose mođiíìcation (see p. 1002.1). 
Vse with ritonavir-boosted ỉosamprenavừ or típranavir is 
not recommended.

For h irther inỉonnatíon on drug interactíons oí ĨŨV- 
protease inhibitors see under Indỉnavir Sulíate, p. 987.2.

A ntibaderials. Although rifabutin may reduce the plasma 
concentrations of some HTV-protease inhibitors (see under 
Indinavứ, p. 987.3), a reơospective study1 íound an asso- 
dation between use of riíabutin with ritonavừ-boosted 
lopinavữ and incrtased plasma-lopinavir concentrations.

1. Statar w. « al. UK cmc Steering CommittM. F>cton inOuendng 
lopinavữ and  a tu a n a v ừ  plasnu  cữnccntratíon. 1 A M m ú n b  Chanứtcr 
2010: «5: 129-37.

Antíviral Ạction
Lopinavir is a  selective, eompetitive, reversible inhibitor of 
HTV-1 protease. It interíeres with the íormatíon of essential 
viral proteihs maỉdng them incapable o! inỉecting other 
cells. Viral résistance develops rapidly when HTV-protease 
inhibitots are given alone and thereíore they are ụsed with 
other antừeơovirals. Various degrees of cross-resistance 
between HlV-protease inhibitors m ay occur.

PharmacokinetÍGs
Lopinavir is rapidly absorbed hóm  the gasttointestinal tract 
after oraỉ doses and peak plasma concentratlons occur after 
4 hours. Bioavailability is enhanced when given with a high 
£at meal. Lopinavữ is reported to be 98 to 99% bound to 
serum proteins. Lopinavir is extensively metabolised, 
mainly by oxidation by cytochrome P450 isoenzyme 
CYP3A4; 13 metabolites ha ve been idenóEed with some, 
such as 4-oxylopinavir and 4-hydroxyIopinavir, having 
antivứal activity. Lopinavir is mainly excreted in laeces and 
to a smaller extern in  the urine; unchanged iopinavir 
accounts íor about 2.2% of a dose excreted in the urine and 
19.8% in the ỉàeces. After multiple dosing, less than 3% of 
the absorbed lopinavir dose is excreted unchanged in the 
uiine. The terminal elimination halí-Uỉe of lopinavữ is 
reported to be about 5 to 6 hours.

children. The phannacokinetics of lopinavứ have been 
reported to vary greatly during chỉldhood, with decreased 
drug exposure a concem in certain subpopulations.1 
Aithough there Is dinical evidence for good antiviral effi- 
cacy of ritonavữ-boosted lopinavir in dũldren at the 
recommended Standard doses, a pharmacokinetic model2 
of lopinavỉr in  children 4  years of age and older has sug- 
gested that, although these doses are likely to be suỉEdent 
for children inỉected vvith wild-type virus, they may not 
provide adequate inhibitory concentrations for even mod- 
erately resistant HIV; the authors suggested that HTV-pro- 
tease inhibitor experienced children might thereíore bene- 
fit hom  routine monitoring of serum drug levels and 
evaluations for resistance.

1. JúUỉen V, t í  a i  Popuỉation analysiỉ of weíghi-, age*, and scx-relátcd 
dỉííerences In the pharmacokỉnetics of lopinavỉr in children ừom binh to 
18 yean . Antimkrob Agents Chemoỉher 2006; 50: 3548-55.

2. R akhm anỉna N, tí ai. Populatỉon pharmacokinetics oí lopinavir predict 
subopdm aỉ therapeutic  concentrations ỉn treatm cnt-experienced 
hum an im m unodeSdency Yinis-lníccted children. Antimicrob Agcrtts 
Oìtmoúưr 2009; 53: 2 5 3 2 -i.

Pregnancy. Due to the lack of data addressing whether 
serum-drug concentrations of the tablet íormulation are 
adequate, u s  guidelines1 recommend that once-daily rito- 
navir-boosted lopinavứ đosing regimens be avoided in 
pregnant vvomen. A twice-daily dose regimen should be 
used; and vvhile some experts advocate the use o! Standard 
đoses (see Uses and Administratỉon, p. 1002.1) with serum 
concentration monitoring, empiiỉcal use of increased đoses 
have been recommended by others.

A small study2 in  pregnant patients suggested that an 
increased dose of the tablet {onnulation of ritonavlr-boosted 
lopinavir (a twice-daily dose of 600 mg of lopinavir with 
Ỉ50m g of ritonavh) tvas needed durỉng the second and 
third trỉmesters of pregnancy in order to provide equlvalent 
exposure to  tha t seen in  non-pregnant patients takỉng usùal 
doses of 400 mg of lopinavừ w ith 100 mg ritonavữ twice 
daily. The dose could be reduced to Standard dosage vvithín 
2 weeks of delivery.

ỉ .  Public Health Service Task Force. Recommendations íor use o í 
amứetTDvỉral drugs ỉn  pregnant HIV'infected women for matereaỉ 
health  and  ỉntervẽntỉons to redũce pertnataỉ KIV tnnsm ỉssỉon ta  the  
United States (ỉssued 29 th  A pril 2009; updated 24th May, 2010).

Available at: http://aidsinfojiih.gov/comentfiles/PerinatalGL.pdf
(accessed 19/08/10)

2- Best BM, tíal. International M atem aỉ Pediatric Adolescent AIDS Clỉnical 
Trials Group 1026$ Stuđy Team. Lopinavữ tablet pharmacolđnctỉcs with 
an  increased dose during pregnancy. J  Acqiứr ĩm m unt Dtfìc Syndr 2010; 
34: 381-8.

Preparations
Propõetary Preparations (details are given in Volume B)

MubMngredient Preporations. ATỊỊ.: Kaletra; AustraL: Kaletra; Austria: Kaletra; Belg.: Kaletra; Braz.:Kaletra; Canad.: Kaletra; Qtữe. Kaletra; China: Aluvia (3t^j3E); Cz.: Kaletra; Dtnm.: 
Kaletra; Fin.: Kaletra; Fr.: Kaletra; Ger.i Kaletra; Gr.: Kaletra; Hong Kong: Kaletra; Hung.: Kaletra; India: Emletra; Lopimune; 
Ritomax-L; IrL: Kaletra; israel: Kaletra; ItaL: Kaleưa; Malaysia: 
Kaletra; Mex.: Kaletra; Neth.: Kaletra; Norw.: Kaletra; NZ: 
Kaletra; PoL: Kaletra; PorL: Kaletra; Rus.: Kaletra (Kanerpa); s . Afr.: Aluvta; Kaletra; Singapore: Kaletia: Spain: Kaletra; SwetL: 
Kaletra; Switỉ.: Kaletra; Thoi: Aluvia; Kaletra; Turk.: Kaletra; UK: Kaleưa; USA: Kaletra; Venei.: Kaletra.

Phannacopoeial Preparatkxis
USP 36: Lopinavir and Ritonavừ Tablets.

M a r a v i r o c  [BAN, U S A N , IÌN N )

Maravirocum; Maràvtrok; Marawirok; UK-427857; Mapaanp- 
"ok.
4,4í)ifỉuoro-A/-((;5)-3-{(lff3í,55)-3-[3-methyl-5-(proparh2-yl)- 
4H-1,2,4-ữiazol-4-yG-3-azabicydo[32.1]octan-8-yll-l -phenyl- 
propyDcydohexanecarboxamide. .
C29H4,F 2N sO = S 1 3 .7  

CAS —  376 3 4 8 -6 5 -1 .
A T C  —  J05AX09.
A T C  V e t  —  Q J0SAX09.
UNII —  M D 6P 74  i W 8 A

Uses and Administratìon
Maraviroc is an antagonist oỉ the CCR5 chemokine receptor 
(see Antivứal Action, below). It is used, w ith other 
antiretrovừals, for the ữeatm ent of HIV inícctìon and AIDS 
(p. 957.2) in adult patients with exdusively CCR5-tropic 
HIV-i iníection. Co-receptor tropism should be detennined 
by spedhc testing beíore maraviroc is used.

Maravừoc is given orally in a dose of 300 mg tvvice daíly, 
although dose adjustments may be needed depending on 
interactions vvith other medicmes; recommendations for 
these may vary, but ỉor guidance the ỉollotving doses have 
been recommended in the UK or USA:
• For patients also taking potent CYP3A4 inhibitors such as 

HTV-protease inhỉbitors (other than ritonavữ-boosted 
íosamprenavir or tipranavứ), delavhdlne. ketoconazole. 
itraconazole, darithrom ydn, neíazodone, and telithro- 
mydn, the recommended dose is 150mg twice daily. 
These reductions generally apply even ư a CYP3A4 
inducer such as efavirenz or etraviiine Is also being 
given.

• In those vvhose therapy indudes CYP3A4 inducers such 
as efavữenz, rìtampidn, caibamazepine, phenobarbital, 
and phenytoỉn without a CYP3A4 inhibitor, the 
recommended dose is 600 mg tvrice daily.

• Patients taking other antiretrovirals (induding ritonavừ- 
boosted íosamprenavir or tipranavữ), or other drugs, 
may be given the Standard dose of 300 mg twice daily.

Licensed doses in the USA are generally similar to those in 
the UK, but u s  licensed product iníormation does not 
exdude ritonavữ-boosted íosamprenavìr hom  the drugs 
considered to be potent inhibitors of CYP3A4; thereíore the 
recommended dose of maraviroc vvhen they are given 
together is 150 mg tvvice daily.
Reíerences.

1. Carter NJ. Keating GM. Maraviroc. Drup  2007: 67: 2277-88.
2. Vandekerckhove L, tí  a i  M aravỉroc in tegntỉon o ỉ ề  new  antỉretroviraỉ 

drog dass into dinical practỉce. J  Antìmừrob Chemother 2008; 61: 1187- 
90.

3. MacArthur RD. Novak RM. M aravừoc the ỉirst of a  new  dass of 
antireưoviral agents. Clùt In fta  Dừ 2008; 47 :236-41 .

4. Dau B. Holodrùy M. Novel targets for ancireưoviraỉ therapy: dinỉcaỉ 
progress to date. Drugs 2009; 69: 31-50.

5. Ỹost K  tí  ai. M araviroc a coreceptor CCR5 amagonỉst for m anagem ent 
a i  HIV inlection. Am J  Heaỉtk-Sytí Pkđrm 2009: 66: 7 ) 5-26.

6. Perry CM. M araviroc a review  o ỉ ỉts use ìn the  m anagem ent of CCR5- 
tropỉc HTV-1 iníection. Drvgs 2010; 70:1189-1213.

Admínislration ỉn renal ữnpairment. UK licensed product 
iníormation recommends tha t the oral dose of maravứoc 
be adjusted in  patìents vvith renal im painnent vvho are 
also taking potent inhibitors of cytochrome P450 isoen- 
zyme CYP3A4. The dosing interval should be modihed 
according to the creatinine dearance (CC) of the patient:
• For patìents aỉso taỉdng potent CYP3 A4 inhibitors such as 

ritonavh-boosteđ Hiv-protease inhibitors (other than 
íosamprenavir or tìpranavử), ketoconazole, itraconazole, 
daiithrom ydn, and telithrom ydn and who have a c c  
<80m L/m inute: 150mg every 24 hours

The Symbol f  denotes a preparation no longer actively marketed

• For patients also taking litonavir-boosted ỉosamprenavữ
vvho havea c c  <80mL/minute: 150mg every 12 hours 

Altematively, us licensed product inỉorm ation has 
recommended that patỉents taldng potent CYP3A inhibitors 
(induding ritonavữ-boosted íosam prenavữ) with or 
vvithout a CYP3A inducer, who have a cc of 30 to 
80 mL/minute should be given a dose of 150 mg twice daily. 
Maraviroc is not recommended in patìents with cc
< 30 niL/minute who are taking potent CYP3A inhibitors or 
inducers.

Although dose adjustment is generally not recom- 
mended for renal impairment in patients not using potent 
CYP3A inhỉbitors or inducers, us licensed product 
intorm ation recom m ends th a t p a tien ts  w ith  cc
< 30 mL/minute who have orthostatíc hypotension while 
taking maravừoc should have their dose reduced to '150 mg 
twice daily.

No adjustment ỉs necessary when maraviroc is given 
vvithout potent CỴP3A4 inhibitors or with tipranavir.

Adverse Effeờs and Precautions
On the basis of limited data, maraviroc appears to be well 
tolerated; non-spcdfic adverse eííects assodated with 
maravữoc-based regimens indude asthenia, cough and 
upper respiratory-tract ixdections, dizziness, abdominalpain 
and distension, constipatỉon. diarrhoea, dyspepsia, nausea, 
vomitỉng, íever, headache, ỉnsomnia, somnolence, musde 
spasms and back pain, prurỉtus, and rash. Less hequentỉy 
reported adverse eHects lndude bone marrow depression, 
myositis and rhabdomyolysis, osteonecrosis, and cãrdỉovas- 
cular eữects such as myocardial ischaemia and myocardial 
iníarction: cardiac adverse ehects were reported maỉnly for 
patients with pre-existing cardiac dỉsease or risk íáctors. 
Maraviroc should be used cautiously in patients vvith a 
history of orthostatìc hypotension, or those on blood 
pressure lowering medications.

Hepatobiliary disorders, Induding hepatíc drrhosis, 
cholestadc jaundlce, and portal vein thrombosis have 
occurred rarely. Hepatotoxidty, sometũnes preceded by 
evidence of systemic allergic reaction, has also been 
reported; stopping maraviroc should be considered ỉn 
patients with signs or symptoms of hepatitis, or increased 
Uver transaminases with rash or other systemic symptoms. 
Caution Is also advised ừi patients with pre-existing Iiver 
dysỉunction or co-inỉectìon vvith hepatítis B or c.

Aỉthough renal dearance normally accounts ỉor only a 
small proportion of the dose, maraviroc should be used with 
caution in patients with renal impairment (creatinine 
dearance less than 80 mL/minute) vvho are also taking 
potent inhibitors of the qoodưom e P450 isoenzyme 
CYP3 A4 as concentrations of maravứoc may be signiEcantly 
ỉncreased. ư the impairment is severe (creatinine dearance
< 30 mL/minute) patients are at increased risk of orthostatic 
hypotension, vvhich may lead to turther cardiovascular 
adverse ehects; us licensed product inỉormation thereỉore 
advises that maravữoc may only be considered for use in 
such cases ư they are not also receiving potent inhibitors or 
inducers of these cytochromes, and where no altemative 
ơeatment options exist.

Due to ỉts mechanism of action, maraviroc may impaứ 
the immune responsc to Ịníectiọns and possibly lead to an 
increased risk of malignancy.

Interactìons
Maravứoc is a substrate for the cytochrome P450 isoenzyme 
CYP3A4 and for P-glycoprotein, and may thereíore have 
several clinically signihcant interactions. Inhibitors of 
CYP3A4, such as Hiv-protease inhibitors (other than 
tipranavir), incxease the se rum concentration of maraviroc. 
Inducers ot CYP3A4 such as efavirenz may decrease serum 
maraviroc concentrations. No dinically signihcant interac- 
tion is expected betvveen maraviroc and NRTIs, nevirapine, 
or boosted losamprenavir or tipranavữ.

Non-antứetroviral medỉcations that signiẼcantly aỉter 
maravhoc metabolism indude the CYP3A4 inhibitors 
ketoconazole, itraconazole, daríthrom ydn, and neíazodone 
and the CYP3A4 inducers rUampidn and St John’s vvort. 
Maraviroc does not appear to cause dinỉcally signiEcant 
changes in concentrations of other medications.

AnHviral Actỉon
Maraviroc is an  antagonist of the CCR5 chemokine receptor. 
During inlection, HTV binds to the CD4 receptor on the 
suriacẽ of host cells, and then interacts w ith one of two co- 
receptors, CCR5 or CXCR4, to allow cell membrane hision 
and entry to the cell. By binding to CCR5, maraviroc inbibits 
this process and prevents strains ol HTV-1 that use CCR5 
(CCR5-ttopic vữuses), which appear ta  be more common in 
early iníectìon, from entering the cell. It is no t actìve against 
CXCR4-tropic straỉns or those w ith dual or mixed ơopism.

http://aidsinfojiih.gov/comentfiles/PerinatalGL.pdf


1 0 0 4  A n tiv ird s

Pharmacokinetìcs
M araviroc is absorbed aỉter oral doses and peak 
concentrations occur in  0.5 to 4 hours. There is consìderable 
interindividual variation in the pharmacokinetics. It is 76% 
bourìd to plasma proteins. Matavữoc is metabolised by the 
cytochrome P450 System (speciỉicaUy the isoeniyme 
CYP3A4) to inactive metabolites. It is excreted in  both 
urine (20%) and íaeces (76%) as unchanged drug and 
metabolites.

P r e p a r a t i o n s

Proprietary Preporations (details are given in Volume B)

Single-ingredient Preparations. Arg.: Celsentri; AustraL: Celsen- 
tri; Austria: Celsentri; Btlg.: Celsentri; Braz.: Celsentri; CanadL: 
Celsentri; Chữa. Celsentiỉ; ơiitur. Celsentri ( # 9 ) ;  Cz.: Celsen- 
tri; Denm.: Celsentri; Fr.: Celsentri; Ger.: Celsentri; Gr.: Celsen- 
trb Hong Rang-. Celsentii' Hung.-. Celsentri; Irl: Celsentri; Israel: Célsentri; Ital.: Celsentri; Netk.: Celsentri; Norw.: Cel- 
sentri; PoL: Celsentri; Port.: Celsentri; Spain: Celsentri; Swed.: 
Celsentri; Switz.: Celsentri; Thai.: Celsentri; UR: Celsentri; USA: Selzentry.

M oroxydine (BAN, ríNNi
Moroksidiini; Moroxidin; Moroxidina; Moroxydinum; Mop-
OKCHAMH.
Q H ú N s O ^ U  
ỞS — 3731-59-7.
ATC — J05AX01.
ATC i/et — QI05AX01.
UNII —0611591WAH.

Moroxydine Hydrochloride IBANM, riNNMi
Abitìlguamde Hydrochloride; ABOB; Hidrodoruro de 
moroxidina; Moroxidina, . hidrodoruro de; Moroxydine, 
Chlorhydrate de; Moroxydini Hydrochloridum; MopoKCUfln- 
Ha rvvqpox/iopnn.
l-(Morpholìnoformimidoyl)guanidìne hydrochloride.
Q H 13N5O(HC[=207.7.
ỚS —3160-91-6.
ATC —  J05AX0ì.
ATC Vet — QJ05AX01. ■■

Proỉịlẹ
Moroxydine hydrochloride has been given orally in the 
ơeatm ent of herpes simplex and variceIla-zoster iníections. 
It has aỉso been used topically. It is induded as an ingredient 
in preparatìons for the treatment oỉ cold and iní)uenza 
symptoms.

P r e p a r a t i o n s

Proprietary Preparations (details are given in Volume B)

Muht-ingredient Preporgtiom. Hang Rong. Virulex Forte; Mex.: 
Amgript; SingriL' Singiil; Smgrikn; S -A fr .:  Corenza c .

Neltìnavir Mesilate (BANM, (1NNMI
AG-1343 (nelhnavir or nelíìnavir mesilate); Mesilato de 
nelíinavir; Nelíinavir, Mésilate de; Nelíinavir, mesilato de; 
NeUìnavĩr Mesylate (USAN); Nelíinavir Mesylate; Nelíìnaviri 
Mesilas; Hen<ị>nHaBMpa Me3wiaT.
3S[2(25,3S"),3ã4ap,ảaB]-Ả(-(1,l-Dimethyỉethyl)decahydro-2- 
2-hydroxy-3-[(3-hydrpxỵ-2-methylbenzoyl)amino]-4-(phe- 
nytthio)butyP3-isoquìno(inecarboxamide monomethanesul- 
phonatẹ; (35,4a5,8aS)-ÌV-rẹít-Butyldecahydro-2-[(2>?,3W-3-(3- 
hydroxy-ơ-tolgarrifdồ)-2-hydroxy-4-(pheny]thio)butyũisoqui- 
noline-3<arboxãmide monomethanesulphonate. 
Q 2 H 4 s N ì0 4S ,C H « ố 3 S = 6 6 3 .9 : .
CÃS —  159989-64-7 (neldnavir); 159989-65-8 (nelíìnavir 
mesilate).
ATC —  J05AE04. : •
A7C Vét —  QJ05AE04. - - 
um — 98D603vm

NOTE. Nelhnavir should not be conỉused with nevứapine 
(p. 1005.1).
Pharmacopoeias. In Int.
Uses and Administration
Nelữnavừ is an  HlV-protease inhibitor with antíviral 
activity against HIV-1. It is used in  the treatment of HTV 
ìníection ánd AIDS (p. 957.2). Viral resistance emetges 
rapidly w hen nelỄnavir is used alone, and it is thereíore 
used with other antíreưovũals.

NelSnavứ is given orally as the mesilate, but doses are 
expressed in terms of the base. Nelũnavừ mesilate 292 mg is 
equivalent to  about 250 mg of nelhnavứ. Nelũnavir is

available as tablets and oral powder. The oral powder should 
not be taken vvith addic foods or drinks as this may result in 
a bitter taste. Nelhnavir is given in an adult dose oí 1.25 g 
twice daily or 750mg three times daily vvith food.

For details of doses in children, see beIow.
Revỉews.

1. Paỉ VB. Nahata MC. Nelữnavir mesyỉate: a protease ỉnhibỉtor. Ánn  
Pharmacữther 1999; 33: 325-39.

2. Perry CM, et ai. NeUỈDavỉn a review oí its use ỉn the management of HTV 
ìníectỉon. Drụgr 2005; 65: 2209-44.

3. Olmo M, Podzamczer D. A revỉew of nelHnavứ for the treatm ent of HIV 
ỉnỉectỉon. Exprrt opin Dru$ Metứb Taxkoỉ 2006; 2ỉ 285*300.

4. Brũnỉng K  et al. New prospects ỉor nelỉinavừ ỉn non-HTV-rclated 
. diseases. Curr Moi Pharmaeoỉ 2010; 3: 91-7.

Administration in children. For the ưeatment oỉ HIV 
inỉection in children nellinavir is given orally vvith other 
antìretrovứal drugs. us licensed product inĩormation per- 
mits the use of nelBnavir in  children 2 yean of age and 
older; the recommended dose is 45 to 55mgAkg tvvice 
đaily or 25 to 35 mg/kg three times daily vvdth food.

Mdlignant neoplasms. There has been some interest10 in 
the potential of nelỉìnavir as an antineoplastic.

1. Gills JJ. et a i  Ndíinavir. a new anti-canccr drug with pleioiropic e ííeas 
and many paths to aurophagy. Auiophagy 2008. 4: 107-9.

2. Bninner TB, et ai. Phase ỉ tríal of the human immunodefldency vỉrus 
protease Inhibitor nciOnavỉr and chemoradiation for locaìly advanced 
pancreatỉc canccr. J ơ in  Oncoỉ 2008; 26: 2699-706.

3. W u w. et ai. Nelíinavir. a magỉc bullei to annihilate cancer cells? Cancer 
Biol Ther 2009; 8: 233-5.

Adverse Effects
The most common adverse eííects associated with 
antiretroviral regimens containing neUinavir are diaưhoea, 
Datulence, nausea, and rash. Raised liver enzymes and 
decreases in vvhite blood cell counts have also been 
reported.

Immune reconstitution syndrome (an innammatory 
ímmune response resulting in dinìcal deterioration) has 
been reported during the initial phase of ơeatment with 
combinatíon antiretroviral therapy, including nelhnavir, in 
HTV-infected patients with severe ũnmune dehđency. 
Accumulation or redistribution oi body fat (lipodystrophy) 
induding cenơal obesity, dorsocervical fat enlargement 
(buííalo hump), peripheral wasting, fadal wasting, breast 
enlargement, and cushingoid appearance have been seen in 
patients receiving antiretroviral therapy, induding nelhna- 
vir. Metabolic abnormalities such as hypertriglyceriđaemìa, 
hypercholesterolaemia, insulin resistance, hyperglycaemia, 
and hyperlactataemia have also been reported. Elevated 
creatine phosphokinase, myalgia, myositis, and rarely 
rhabdomyolysis have been reported with HĨV-protease 
inhibitors, particularly w hen given with nudeoside 
analogues. Osteonecrosis has been reponed, particularly in 
patients with advanced HIV disease or long-teim exposure 
to combinatỉon antứetroviral therapy. For íurther iníorma- 
tion on adverse eííects assodated with HTV-protease 
inhibitois see under Indinavir Sulíate, p. 986.2.

Contaminotion. In June 2007, high levels of ethyl mesilate 
(ethyl methanesulíonate; EMS) were detected in Eur- 
opean-made nelĐnavir (Viraapt; Roche). EMS may cause 
cancer in humans and has caused birth deíects and cancer 
in anìmals. NelAnavữ was subsequently recalled from the 
European market in August 2007.1 The m anuíaaurer later 
identiíied and rectified the source of contaminatìon and in 
September 2007 the EMEA recommended the liíting of 
the drug's suspension.1 It was later determined that the 
exposure to EMS caused by the contaminated product 
were well below the threshold requừed for DNA damage 
to occur.3 The us manuíacturer ịPfizer, USA) notihed doc- 
tors in September 2007 that EMS had been deteded in 
nelhnavir manuíactured in the USA but in much lovver 
amounts than in European-made nelíinavir.4 At the time 
the FDA considered the risk of stopping nelhnavir therapy 
resulting írom a drug recall to be greater than the risk of 
taking US-made nelfinavữ, but issued recommendations 
restricting its use spedhcally in children and pregnant 
vvomen. However, as of March 31, 2008, all nelhnavir 
manuỉacmred in the us by Pfizer meets new EMS limits 
established by the EDA ỉor all patient populations, and 
these recommendations no lpnger apply.5

1. EMEA. European M edỉdnes Agency agrees on actỉon plan following the 
recall of Vỉracepc and recommends suspensỉon oí the marketing 
authorisatỉon (issued 2 ỉs t June, 2007). Availabie ai; http://www.em a. 
eu ro p a .eu /d o cs/en  G B /docum ent_U brary /P ress_reIease/2009/l 1/ 
WC500014204 pdí (ãceessed 18/08/10)

2. EMEA. European m edidnés agency reconunends Uỉtỉng of suspenỉion 
íor Vỉracept (issued 2ữth Septembér, 2007). Avaiỉable ãt: http://w w w . 
em a.europa.eu/docs/en GB/documeni_Ubrary/Press_release/2009/ỉl/ 
WC500014100.pdí (acoẽssed 18/08/10)

3. EMEA. Studỉes assessed by the EMEA ỉndicate no  ínaeased risk oỉ 
deveỉopỉng cancer for patients vrho have taken V ỉncept contaminateđ 
wỉth eibyl mesỉỉate (ỉssued 24th July, 2008). Avaỉlable au http://w w w . 
em ea.europa.eu/hum andocs/PD Fs/EPA R /V iracept/38225608en.pdí 
(accessed 19/10/09)

4. ĩ t i ie t .  USA. Viracept (nelhnavir mesyỉate) 250mg. 625 mg tablets. and 
powder for oral suspension: im ponant iníormatlon for presciibers 
(issued ỈOth September. 2007). Avaiỉabỉe at: http://www.fda.gov/

dow nloađs/Saỉety/M edW atch/SafetyInỉorm atỉon/SafetyA ỉertsỉorãa> 
manMedicalProducts/UCMl 54880.pdf (accessed 18/08/10)

5. Public Health Service Task Force. Recommendations for use of 
antìretrovỉral drugs ỉn  pregnant HJV-tníeaed women for matemal 
health  and ỉnterventỉons to reduce perỉnataỉ HIV transmission in the 
United States (ỉssued 29th A pril 2009; updated 24th  May, 2010). 
Avaỉỉable au http://aidslnfo.nih.gov/contentfiles/PerinatalGLpdf 
(accessed 19/08/10)

Precautions
NelỄnavir should be used with caution, and liver enzyrr.e 
values monitored, in patients with moderate lỉver disease; in 
the USA, the use of nelAnavir in patients with moderate or 
severe liver disease is not advised. Patients co-infeaed wii h 
chronic hepatỉtis B o r c and treated with combinaticn 
antirettoviral therapy are at inơeased risk for severe ar d 
potentially ỉatal hepadc adverse events. Caution is advist d 
in trearing patients w ith haemophìlia A and B as reports if 
spontaneous bleeding have been assocỉated with the use I >f 
HTV-protease inhỉbitors.

For cautions conceming use in children and in 
pregnancy see under Contamination, above

Porphyria. The Drug Database for Acute Porphyria, con - 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, classiíies nelfinavir as prot - 
ably porphyrinogenic; it should be prescribed only fi r 
compelling reasons and precautions should be considere d 
in all patients.1

I. The Drug Database íor Acute Porphyria. Available at: http://ww: /. 
drugs-porphyna.org (accesscd 14/10/11}

Interađions
Nelíinavir is reponed to be metabolised in pan ty  
cytochrome P450 isoenzymes CYP3A4 and CYP2C11. 
Drugs that induce these isoenzymes may reduce the plasir a 
concentration of nelGnavir. Conversely, when nelíinavir s 
given vvith drugs that inhibit CYP3A4 plasma concentr. - 
tions, nelGnavứ concentrations may be increased. It may 
also alter the pharmacokỉnetics oỉ drugs metabolised by th s 
isoenzyme System and possibly cause serious adveríe 
effects.

Although speciíic guidance varies bettveen licensing 
authorities, licensed product inỉorm ation generally 
comra-indicates the use oỉ nelỉinavứ with drugs that aie 
highly dependent on CYP3A4 íor dearance and for whicb 
elevated plasma concentrations are assodated vvith serioi s 
or Ufe-threatening events. These drugs indude
• the alphaị-adrenoceptor antagonỉst alfuzosin
• annarrhythmics (amìodarone and quỉnidine)
• antihistamines (astemizole and terỉenadine)
• antipsychotics (pimozide)
• ergot derivatives (dihydroergotamine, ergometrini', 

ergotamine, and methylergometrine)
• gasưointestinal motility agents (dsapríde)
• sedatives and hypnotics (triazolam and oral midazolarr)
• statins (simvastatin and lovastatin)
Owing to the potential for increased serum concentratior s 
of sildenaGl, nelbnavir should be avoided with sildenaỉl 
when given at the doses needed ỉor the treatment I ỉ 
pulmonary hypertension. Similarly, nelGnavir may increaí ĩ 
serum concentiations of inhaled salmeterol and th : 
combination is not recommended. Omeprazole, ríỉam pidi, 
and St John 's vvort decrease the concentration oỉ nelíinavi; 
use with the antiretrovứal is not recommended due to ửj ĩ 
possible loss of its activity and development of resistance.

For íunher iníormation on drug interactions of H I\- 
protease inhibitors see under Indinavir Sullate, p. 987.2.

Antỉviral Action
NelGnavữ is a selective, reversible inhibitor of HIV-1 
protease. It interíeres vvith the íotmation of essential vin I 
proteins making them  incapable of infecting other cell . 
Viral resistance develops rapidly when Hiv-proteas: 
inhibitors are given alone and thereíore they are usei 
with other antìreưovữals. Mechanisms of resistance t5 
nelSnavừ may diííer suíhdently írom those to other HTV - 
protease inhibitors to reduce the occurrence of CTOSÍ- 
resistance betvveen nelhnavir and Other HTV-proteas: 
inhibitors. Cross-resistance between nelũnavứ and NNRT s 
is unllkely because they target diổerent enzymes.

Pharmacokinetics
NelGnavir is absorbed bom  the gasưointestinal tract an 1 
peak plasma concenữations occur in 2 to 4 hour >. 
Absorption is enhanced when given with food. Nelũnavứ s 
extensively bound to plasma proteins (more than 98%). It s 
metabolised by oxidation by cytochrome P450 isoenzymts 
induding CYP3A4 and CYP2C19. The major oxidativỉ 
metabolite has in-vitro antiviral activity equaỉ to that (f  
nelGnavừ. In patients 13 years of age and older the plasir. a 
terminal haU-Me is 3.5 to 5 hours; in children 2 to 13 yeais 
of age, dearance is two to three times greater than in a d u lt. 
NelGnavir is excreted mainly in the íaeces both ÍS

All cross-reíerences reíer to entries in  Volume A
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unchanged drug (22%) and as metabolites (78%). Only 
about 1 to 2% is excretedta the urine, mainly as unchanged 
drug.
Reíerences.

1. Panhard x , t ía l .  Populaúon phannacokinetỉc analysỉs íor nelũnavir and 
its metabolỉte M8 ỉn vỉrologỉcaUy conơolled HIV-inỉected patíents on 
HAART. B r lQ h t  Pharmaaỉ 200$; 60: 390-403.

2. Goujard c , t í  al. Hỉgh varỉabỉỉỉty of ỉndỉnavir and nelũnavỉr 
phannacokỉnetícs in  HTV-iníected patỉents w ith a sustained vỉroỉogỉcaỉ 
response on bighly aa iv e  antircữoviral therapy. ơ in  Pharmacokửưt 
200$; 44: 1267-78.

3. R egard M  t í  al. Clinical pharm acoldnetỉa of nelAnavỉr and hs 
metabolỉce M8 in hum an immunodcỉicỉency virus (HTV)-posỉdve and 
HlV-hcpatitìs c  vlrus-coỉnfected sutyects. Antimicrob Agentt Qumother 
200$; 49: 643-9.

4. Damỉe B, t í  al. Pharmacokỉnetỉcs of nelữnavir ỉn subjeccs vvith hepatic 
Impaixment. J  ơ in  Pharmaal 2006; 46: 1241-9.

$. F ỉẽtcher c v , t í  (ứ. Pharm acokinetks and pharraacodynamics oí eỉavữciư 
and neỉAnavỉr ỉn  HTV*infected children partỉtípatíng in an arca-under- 
the-curve controlỉed nỉaL Qùt Pharmaeol Ther 2008; 83: 300-6.

6. Hlrt D, t í  al. Phannacoỉdnetic modeỉỉing o ỉ the  placental transfer of 
neỉũnavir and  its M8 metabolỉte: a populatỉon study using 7$ matemal- 
cord plasma sampỉes. Br J  Qin Pharmaal 2007; 64: 634-44.

7. H in D. t í  ai. Effect of CYP2C19 poỉymorphism on nelSnavỉr to M8 
bỉocransíonnatíon ỉn HZV patíents. S rS ơ ir t Pkđrmacoỉ 2008; 65: $48-57.

8. Read JS. t í  al. Phannacokinecỉcs of ncw 62$ mg nelfinavỉr fonnulatìoQ 
during pregnancy and  postparrum. ữĩVM ed  2008; 9:875-82.

9. Damle BD, t í  a i  Inũuence of CYP2C19 poỉymorphism on the 
pharmacokinetỉcs of nel& iavtr and ta  actỉve metabolỉte. Br J  ơ in  
Pharmacol 2009; 68: 682-9.

Preparatíons
Propõetory Preparation* (details are given in Volume B)
Sinqle-tngredient PrgporBlions. Arg.: Filosfil; Nalvứ; NeLBIea: 
Nemaciạa; Retroinhi; AustraL: Vữaceptt; Austrừr. Vưaceptt: 
Beỉg.: viraceptt; Braz.: Vịracept; Canad.: Viracepc Chile. Virá- 
ceptỷ; Chirur. Viracept (S.ỹặf); Cz.: Viraceptt; Fr.: Viraceptt; 
Ger.: Viraceptt; Gr.: Viraceptt; Hong Rong: Viracept; Hung.: 
Viraceptt; India: Eranel; Neivex; Neb Nelvir; IrL: Viraceptt; Israel: Vlraceptt; ItaL: Viraceptt; Jpn: Viracept; Malaysia: Vira- 
cept; Mex.: Vừaceptf> Neth.: Vừaceptt; NZ: Viraceptt; Phũipp.: 
Viraceptt: PoL: Viraceptt; Port.: Vĩraceptt; Rus.: Viracept 
(BHpaceirr); S-Afr.: Vlracept; singapore: Viracept; Spain: Vira- 
ceptỷ; Switz.: Viraceptt; Thai.: NaEavir Vừacepct; VK: Vira- 
ceptt; ukr.: Vlracept (Bipaceitr)t; USA: Víracept; Vcneĩ.: Nelvũ; 
ViracepL

Nevirapine (BAN, USAN, HNNI

BIRG-0587; BI-RG-587; Nevirapiini; N^irapiini, vedetõn; 
Nevirapin; Nevirapln bezvodý; Nevirapin, vattenfritt; 
Nevirapina; Névirapine; Névirapine anhydré; Nevirapinum; 
Nevirapinum Anhydticum; Nevvirapina bezwodna; Hesnp- 
anMH.
1 1 -Cyclopropyl-5,11 -dihydro-4-methyl-6H-dipyrido[3,2- 
6^',3'-e]-[1,4]diazepin-6-one.
C15HMN„0=266.3 
CAS —  129618-40-2.
ATC—  J05AG01.
ATC Vet —  CUOSAGOl. 
um  —  99DK7FVK1H.

NOTE. Nevirapine should not be contased with neltìnavir 
(p. 1004.1).
P h a r n r a c o p o e i a s .  In Eur. (see p. vii) and us.
Eur. permits anhydrous or the hemihydrate.
Ph. Eur. 8: (Nevừapine, Anhydrous). A vvhite or almost 
white powder. Practically ínsoluble in  water; sparingly 
soluble or slightly soluble in dichloromethane; slightly 
soluble in methyl alcohol.
Ph. Eur. 8: (Nevirapine Hemihydrate). A white or alraost 
tvhite powder. Practically insoluble in waten slightly soluble 
in dỉchloromethane and in methyl alcohol.
USP 36: (Nevirapine). It is anhydrous or contains one-half 
molecule of water of hydration. A vvhite to off-white, 
odourless to nearlý odourless, crystalline powder. Practi- 
cally insoluble in water; slightly solubie in alcohol and in 
methyl alcohol. The hydrous form is also slightly insoluble 
in propylene glycol. Store in airtight containers at a 
tem perature of 25 degrees, excursions permitted between 
15 degrees and 30 degrees.

Uses and Administration
N evừapine is a non-nucỉeoside revcrse ưanscriptase 
ỉnhỉbitor with activity against HTV-1. ỉt is used in the 
treatm ent oí HIV inỉectìon and AIDS (p. 957.2). Viral 
resỉstance emerges rapidly when nevừapine is used alone, 
and it is thereíore used w ith other antireưovirals.

Nevirapine is given oraliy in  an adult dose oí 200 mg once 
daily for the first 14 days, then increased to 200 mg twice 
daiỉy provỉded that no rash is present (but see Precautions, 
belõvv).

If treatm ent is ùưerrupted for more than 7 da ys, itshould 
be reinưoduced using the lower dose for the first 14 days as 
for new  treatment.

For details of doses in iniants, children, and adolescents, 
see below.

Nevirapine is often used in reginiens for the prophylaxis 
of vertical ttansmission (mother-to-child) of HIV iníection. 
In vvomen in whom HAART is no t indicatetl or where it is 
not available, a sỉngỉe oraỉ dose of nevirapine 200 mg may be 
gỉven at the onset of labour, with a course of ãdovudine and 
lamivudine, for perinatal cover (see HIV Inỉectỉon Prophy- 
laxis, p. 959.1).
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Adminislration in chiidren. For the ưeatm ent of Hrv 
inỉection in iníants, children. and adolescents nevữapine 
is givcn orally with other antìreưoviral drugs. The follow- 
ing doses by body-weight have been suggested according 
to age:
.  from 15 days to 8 years: 4m g/kg once daily for 14 days 

and then, ư no rash is present, 7 mg/kg tvvice daily
• 8 to 16 years: 4mg/kg once daily for 14 days then 

4mg/kg tvvice daily thereafter
Altemadvely, the dosé may be calculated according to body- 
suriáce; an oral dose of 150 mg/m2 once daily for two weeks 
is givcn !ollowed by 150mg/m2 twice daily thereaher ií no 
rash is present. A total dose of 400 mg daily should not be 
exceeded. The BNFC suggests higher doses of 150 to 
200mg/m2 once daily for two vveeks and 150 to 200mg/m2 
tvvice daily thereaíter if no rash is present also vvõth a daiỉy 
maximum of 400 mg.

For iníormation on the use of nevữapine in regimens for 
the prophylaxis of vertical transmission (mother-to-child) 
of HIV infection see HTV Iníeaion  Prophylaxis, p. 959.1.

Administration in renal impairment. Dose adjustments 
are not required for patients w ith a creatinine dearance 
more than  20 mL/min. Patients on dialysis should receive 
an additional 200 mg of nevirapine after each dialysis ses- 
sion.

Adverse Effeđs
The m ost com mon ađverse effect assodated w ith 
antữeưovữal regimens containing nevirapine is rash 
(usually mild to moderate, maculopapular, erythematous, 
and somethnes pruritic), generally occurring within 6 weeks 
of starting therapy. Severe and  lUe-threatening skin 
reactions (vvith some íatalities) have occurred, induding 
Stevens-Johnson syndrome and, more rarely, toxic 
epidermal necrolysis. Hypersensitivity reactions induding 
angioedema, urdcaria, and anaphylaxiỉ have been reported. 
Rashes may.occur alone or in the context of hypenensitivity 
reactions when they may be accompanied by other 
symptoms such as íever, arthralgia, myalgia, lymphadeno- 
pathy, eosinophilia, granulocytopenia, or renal dysỉunction. 
Granulocytopenia occurs more commonly in  children than 
in adults. Severe hepatotoxidty, induding hepatitis and

hepatic neaosis, occasionally ía ta l has occurred and may be 
more prevaỊent in women and padents wdth high CD4+ 
counts at the start of treatm ent. Serious hepatotoxidty has 
also been reponed in HTV-uniníected persons taking 
multiple doses of nevirapine for HTV postexposure- 
prophylaxis. Rhabdomyolysis has occurred in patìents 
with skin and/or liver reactions. Other common advetse 
eSects indude nausea, vomiting, diairhoea, abdominal 
pain, latigue, drowsiness, {ever, myalgia, and headache.

Immune reconstitution syndrome (an inAammatory 
immune response resulting in dinical deterioration) has 
been reported duiing the initial phase oỉ ưeatment vvith 
combinatíon antireưoviial therapy, induding nevirapine, 
in ỉnv-iníected patíents with severe immune dehdency. 
Accumulation or redistribuúon oỉ body fat (lipodysưophy) 
induding Central obesity, dorsocervical ỉat enlargement 
(buf£alo hump), peripheral wasting, ỉadal vvasting, breast 
enlargement, and cushingoid appearance have been seen in 
patients receiving antireưovứal therapy, induding nevữ- 
apine. Metabolic abnormalities such as hypertriglyceridae- 
mia, hypercholesterolaemia, ỉnsulin resistance, hypetglyc- 
aemia, and hyperìactataemia have also been reported. 
Osteoneaosis has been reported, partícularly bi patients 
vvith advanced HIV disease or long-term exposure to 
combination antìretroviral therapy.

Effects on the Bver. The FDA has noted1 that symptomatic 
llver toxidty is more frequent wlth nevừapine than with 
other antiretrovũals. Toxidty consists of elevated liver 
enzyme values plus a t least one other symptom such as 
rash, ũu-like symptoms, or íever, and may progress to 
rapidly occurring liver ỉailure despite monitorỉng. It typi- 
cally occurs aíter a few weeks of dosing, and women and 
patients vvith higher CD4+ counts are at greater tisk. 
Deaths have occurred, induding some in  pregnant vvomen 
(see also Pregnancy, p. 1006.1), but seiìous toxiđty has 
not been reported aíter single doses or Ũ1 HTV-iníected 
childrẹn.
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Precautìons
Patients taking nevữapine should be dosely monitored for 
adverse skin reactions and hepatotoxidty during the first 18 
weeks of treatment; extra vigilance is advised during the 
first 6 weeks of treatm ent. Nevirapine should be used with 
extreme caution in  patìents with moderate hepatíc 
impaỉtment (Child-Pugh dass B); it is contra-indicated ta 
those with severe hepatichnpairm ent (Child-Pugh dass C). 
Patients with high CD4+ counts (greater than 250cells/ 
microlitre ta  w om en or 400 cells/microlitre in  men), 
particularty those vvith a detectable viral load, are at 
tacreased risk for hepatotoxidty; nevữaptae shouỉd not be

The Symbol t  denotes a preparation no longer actively marketed
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started in these patients unless the beneht dearly outvveighs 
the risk. Patìents with elevated transaminase levels at the 
start of nevừapine therapy, and those who are co-infected 
w ith chronic hepatitis B or c are also at a higher risk of 
hepatotoxỉdty. The UK licensed product inỉormation 
suggiests that liver function should be monỉtored every 2 
weeks during the first 2 bionths of ơeatment, again at 3 
months, and then  regularly thereaher.

Treatment should be peimanently stopped in patients 
w ho suừer a severe rash. rash accompanied by constitu- 
tíonal symptoms (such as íever, blistering, oral lesions, 
conjunctivitìs, fadal oedema, m usde or joint aches, or 
geneial malaise), hypersensitìvity reactions, or dinỉcal 
hepatitis. Transaminase levels should be chedced for all 
patients who develop a rash in the first 18 weeks of 
ưeatm ent and nevữapine should be temporaiily stopped if 
liver enzyme levels increase to greater than 5 tímes the 
upper lỉmit of normal o t the patient has symptoms 
suggestìve of hepatitis. In some patients treatment may be 
restarted at the ỉnitiaỉ dose iỉ liver hinction retums to 
baseline values and the patient has no clinical symptoms of 
hepatìtis or signs of ạ rash (although permanent stoppage is 
necessary if abnormalities recur). In some cases hepatic 
injury progresses despite stopping the diug. Dose escalation 
should not be attempted in  patients developing any rash 
duríng the first 14 days oỉ treatment until the rash has 
resolved, hovvever, ư dose escalation is not possible within 
28 days oỉ startỉng therapy an  altematíve regimen should be 
sought. Patíents o r theircarers should be counselled on how 
to recognise hypersensitívity reactions and instructed to 
seek inunediate medical attentíon ư they occur. Doses may 
need to be modihed in patients on renal dialysis.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Poiphyria Centre (NAPOS) and 
the Poiphyria Cenưe Svveden, dassihes nevữapine as 
probably porphyiinogenic it should be prescribed only for 
compeUing reasons and precautions should be considered 
in aỉl patìents.1

1. The Drug Database ỉor Acutc Porphyria. Avaibble at: h ttp://w w w . 
drug5-porphyria.org (acccssed 14/10/11)

Pregnancy. Nevữapine has not been assodated with tera- 
togenỉdty in  animaỉs Licensed product iníormation States 
tha t the Antiretrovũal Pregnancy Registry has not lound 
an increased risk oỉ biith deỉects aher first trimester expo- 
sures to  nevirapine and the prevalence oỉ birth deíects 
after èxposure in  any trìmester was comparable to the pre- 
vaience in the general population.

SigniScant and potentially lUe-threatening matemal 
toxiđty may occur in vvomen using nevhapine-containing 
treatm ent reghnens, partìculariy w hen nevirapine is used 
for the hrst tìm e,1 although others2 have not ỉound the rísk 
of hepatotoxidty in  pregnant women given nevirapine- 
based regimens to be any greater than vvith other 
antiretrovirals. Due to the lìsk oí severe hepatotóxidty, 
u s  guidelines ỉor use of antữetrovừal drugs in pregnant 
HTV-inỉected women’ advise against starting nevừapine in 
pregnant women with CD4+ counts greater than 250cells/ 
microlitre unless the beneht dearly outweighs the risk; 
vvomen who become pregnant while on a well-tolerated 
nevirapine-containmg regimen may continue therapy, 
regardless of CD4+ cõunL

1. van Schalkwyk J B ,  t í  a i  Serỉous toaridty assodated with contínuous 
nevừapúie-baseđ HAART in pregnancy. B JO G  2008; 115: 1297-302.

2. Ouyang DW, t í  ai. Lack of increased hepatotoxidry in HTV-míected 
pregnant w om en receiving nevirapine compared wỉtb other aruire- 
trovirals. A W S  2010; 24: 109-14.

3. Public Health Service Task Porce. Recommendatỉons ỉor use of 
antíretrơvirai drugs ìn pregnant HlV-iníected women íor m atemaỉ 
heaỉth  and in ierventỉonỉ to reduce perlnataỉ HIV transmissỉon in the 
United States (issueđ 29th ÀpríL 2009; updated 24th May, 2010). 
Avaữable at; hnp://aidnnỉoJiữi.gov/comentfiỉes/PerỉnataỉGL.pdf 
(accessed 19/08/10)

Interactions
Nevữapine is metabolised mainly by the cytochrome P450 
isoenzymes CYP3A4 and CYP2B6. Consequently it may 
compcte with other drugs metabolised by this System, 
possibly resulting in mutually increased plasma concentra- 
tìons and toxidty. Altematively, enzyme inducers may 
decrease plasma concenơations of nevữapine; nevirapine 
itselí acts as a mild to moderate enzyme inducer and may 
thus reduce plasma concentradons of other diugs.

Riíampidn and St John's wort decrease the concentra- 
tion of nevirapine; use vvith the antireơovứal is not 
recommenđed due to the possible loss o! its actìvity and 
development of resistance.

Antivirals. For the effed of nevữaplne on HĩV-protease 
inhibitors, see p. 988.1.

Opioids. Nevữapine may induce the metabolism of metha- 
dorte (p. 91.1) resulting in  reduced plasma-methadone 
concentrations.

Antíviral Action
Nevbapine acts by non-competitive inhibitỉon of HTV-1 
revcrse transcriptase; it binds to the enzyme, disruptỉng the 
conỉormation oỉ its catalytic site and impairing its RNA- and 
DNA-dependent polymerase activity.

Resistance to nevirapine and emergence of cross- 
resistance to other non-nudeoside reverse transcriptase 
inhibitors has been seen.

Pharmacokinetics
Nevirapine is readily absorbed after oral doses and 
absoiption is not aỉỉected by food or antadds. Bioavaiỉability 
is greater than 90%. Nevữapine tablets and oral suspension 
are comparably bioavailable and interchangeable at doses 
up to  200 mg. Peak plasma concentrations occur 4  hours 
after a  single dose. Nevirapine is about 60% bound to 
plasma proteins. Concenưations in the CSF are about 45% 
ôf those in plasma. Nevữapine crosses the placenta and is 
distributed into breast milk. It is extensively metabolised by 
hepatic microsomal enzymes, mainly by the cytochrome 
P450 isoenzymes CYP3A4 and CYP2B6, to several 
hydroxylated metabolites. Autoinduction of these enzymes 
results in a 1.5- to 2-fold increase in apparent oral clearance 
alter 2 to 4 weeks at usual dosage, and a decrease in tenninal 
haU-liỉe from 45 hours to 25 to 30 hours over the same 
period. Nevirapine is mainly excreted in the urine as 
glucuronide conýugates of the hydroxylated metabolites.

In children, nevirapine elimination accelerates during 
the íirst years of life, reaching a maximum at around 2 years 
of age, followed by a gradual dedine duríng the rest of 
childhood; values in children under 8 years are about tvvice 
those in adults.
Reíerences.

1. M irodm idc M. tí  a i  Nevirapine: pharmacoidnetic considerations in 
chỉidren and pregnant women. ơ in  Pharmacokintí 2000; 39: 281-93.

2. Almond LM. tí  aì. ỉntracelỉuỉar and plasma phannacoidnetics oí 
nevừapỉne ín hum an immunodeGcíency virus-iníected indỉvidualỉ. Cỉin 
Pharmaai Ther 2005; 78: 132-42.

3. von Hentỉg N, tí  aỉ. A comparison oí the steady-state pharmacokỉnetics 
o í nevirapine in men, noopregnam  wom en and women in late 
pregnancy. Br J ơ in  Pharmaco! 2006; 62: 552-9.

4. Cammeci AM. tí aỉ. Pharmacokỉnetỉc assessmem oí nevirapine and 
metaboUtes ỉn hum an im munodelìtíency v in iỉ type 1-iníeaed patìents 
w ith hepatíc Sbrosiỉ. Antìmiơob Ageno Chemother 2009; 53: 4147-52.

5. Benaboud s, tí ai. Populadon pbannacokineùcs of nevỉrapỉne in HIV-1- 
ỉn íe a e d  pregnam women and theỉr neonates. Antimicrob A$en(s 
ơưmother 2011; 55: 331-7.

Preparotìons
Proprietary Preparations (details are given in Volume B)

Single ingredient Preparations. A rg .:  Filide; Nerapin; Protease; 
Ritvin Vưainhi; Viramune; A u s trà L :  Viramune; A u s tr ù r .  Vlra- 
mune; B e tg .:  Viramune; B ra z .:  Neviral; Viramune; C an a d .:  Vir- 
amune; C h ữ f.  Vưamune; C hitur. Ai Ji Ai Tai (jok);A i
Wei Ning Li Wei Er (&&.%): Nuo Lan Pin
Vũamune Wei Le Si (f$í5rộ!); Cz.: Viramune; D en m .:
Viramune; P in .:  Viramune; Fr.: Viramune; G er.: Vừamune; 
G r.: Viramune; H o n g  K ong:  Viramune; H u n g .:  Viramune; 
In d ia :  Nev; Neve; Nevimune; Nevipan; Nevin Nevứeưo; 
In d o n .:  Viramunet: Ir l .:  Viramune; Isra e l:  Viramune; Ita L :  Vứ- 
amune; J p n :  Viramune; M a la ys ia :  Hirapine; Nevipan; Vira- 
múne; M e x ..  Viramune; N e th .:  Viramune; N o rw .:  Viramune; 
N Z :  Vưamune; PoL: Viramune; P ort.:  Viramune; R u s .:  Vira- 
mune (Bffpaxyu); S .A fr .:  Nevivir; Viramune; Vứopon; s in g a 
po re:  Viramune; S p a in :  Viramune; Swc<L: Viramune; S w itz .:  
Viramune; T h a i.:  Neravứ; Viramune; T u r k .:  Viramune; UK: 
Vỉramune; U kr.:  Viramune (BnpaMyH); U SA :  Viramune; V e n e ỉ.:
N e v im u n c ;  V lra m u n e .

Mubi-ingredĩenl Preparatiocu. A rg .:  Lazinevir; In d ia :  Cytocom- 
N; Duovir N; Emduo-N; Emtri; Lami Plus; Lamostad-N; Laád- 
N; Triomune; S -A fr .:  Sonke-LamiNevStav; Triomune; Virtrium; 
T h a i.:  GPO-Vư S; GPO-Vừ 1  V en ez.:  Triomune.

Pbormocopoeial Preporotiom
USP 36: Nevirapine Oral Suspension; Nevirapine Tablets.

Oseltamivir Phosphate
IBANM, USAN. rlNNMI

■Fp.slậto dẹ psẹitạmivir; GS-4104/002; Oseltamivir, fosfato de; 
Oséitamlvir, Phosphate d'; òseltamiviri Phosphas; Ro-64- 
0796/002; OcenbTaMMBMpa OoccịiaT. . . .  .
Eứiyl (3fl,4/?^S)-4-acetamido-5-amino-3-(l -ethylpropoxy}-l - 
cyciohexene-l -carboxylate phosphate (1:1).. 
0 , ^ 2 0 4 , ^ 0 4 = 4 1 0 . 4
CAS —  Ị9Ố6Í8-13-0 (oseltamivir); 204255-1 ỉ-8 (oseltamivir 
phosphate).
ATC ■—  J05AH02.
ATCVet —  QJ05AH02 
'UNII —  4A3049NGEL

Phormacopoeias. In Eur. (see p. vii) and u s .

Ph. Eur. 8: (Oseltamivữ Phosphate). A white or almost 
white powder. It exhibits polymorphism. Preely soluble in

w ater and in  methyl alcohol; practically ỉnsoluble n  
dichloromethane. Protect hom  light.
USP 36: (Oseltamivir Phosphate). White to  off-whi:e 
powder. Freely soluble in waten slightly soluble in alcoh( I; 
soluble in  methyl alcohol in  dỉmethyl sulíoxide, and n  
propylene glycoL' sparingly soluble in dimethyllormamide; 
very slightly soluble in  isopropyl alcohol and in  macrog )I 
400; pracdcally insoluble in acetonitrile, in acetone, n 
dichloromethane, and in n-hexane. Store at a temperatu e 
o í 25 degrees, excursions permitted between 15 degrees ar d 
30 degrẽes.

Uses and Adminỉstration
Oseltamivir is a prodrug of oseltamivir carboxylate, £n 
inhibitor o{ the enzyme neuraminidase (sialidase), whii h 
has a role in  the inlectìvìty and replication of influenza A 
and B viruses. It is used ỉor the ưeatm ent and postexposu e 
prophylaxis of influenza A and B (p. 1007.1), indudir g 
panđemic strains.

Oseltamivir is given orally as the phosphate, but dos :s 
are expressed in terms of the base. Oseltamìvir phospha e
98.5 mg is equivalent to about 75 mg of oseltamivir. Fipp 
treatmcnt a dose of 75 mg is given tvvice daily for 5 day ỉ, 
beginning as soon as possible (vvithin 48 hours) aíter tl e 
onset of symptoms. For postexposure prophyỉaxis the usu li 
dose is 75 mg given once daily for at least 10 days and fõr I p 
to 6 weeks during an epidemic; therapy should begin with n 
48 hours of exposure. In the EU intravenous oseltamiv ir 
phosphate is also available ỉor use in patients from 1 year >{ 
age on compassionate grounds.

For details of doses in children, see belovv.
Dosage should be reduced in patients with renil 

impairment (see p. 1007.1).
Oseltamivữ bas been tried both for prophylaxis ard  

ơeatm ent of H5N1 disease (avian influenza) and has been 
proposed as a measure to contain any potentiaì pandemic 
until an efíectìve vacdne could be developed.

Adminislration. Em ergency com pound ing  of an oral 
suspension from oseltamivir capsules may be necessary 
during situations when commerdally manufactured orỉl 
suspension is not readily available. UK licensed produd 
iníormation suggests those vvho are unable to swallo/v 
capsules may be given the appropriate doses of oseltamivir 
by opening oseltamivir capsules and pouring the contents 
into a suitable, small amount (1 teaspoon maximum) )f 
sweetened food p rodua to mask the bitter taste. The mi::- 
ture should be stirred and the entire contents given to ử  e 
patient immediately aíter preparation.

Altematively, licensed product iníormatíon provid :s 
guidelines íor a pharmadst to compound a solution (fin li 
concentration 15mg/mL for children more than 1 year >f 
age) bom  oseltamivir capsules using either water containii g 
0.1% w /v sodium benzoate, cherry syrup (Humco), or Or r- 
Sweet SF. as a vehide. UK licensed product inỉormatỉon ah 0 
provides guidelines for compounding a lOmg/mL solutìc □ 
for use in children less than 1 year of qge.

AdminiỉtraHon in children. Oseltamivir is gi ven orally : n 
the ưeatm ent and prophylaxis oỉ inũuerna A and B in 
children aged 1 year and over. In addỉtion, during the 
2009 H1N1 pandemic, dosing recommendations for oselt. - 
mivứ for tteatm ent and postexposure prophylaxis in chi - 
dren less than 1 year o! age were also devẽloped.

Doses íor children 1 year of age and over are determine d 
by body-vveight and may be given nvice daily for 5 days ft r 
ưeatment, or once daily for 10 days for prophylaxis, <if 
lnfluenza A and B as íollovvs:
• children over 40 kg: 75 mg
• more than  23 kg to 40 kg: 60 mg
• more than  15 kg to 23 kg: 45 mg
• 15kg or less: 30 mg
Doses for use in children less than 1 year of age aie 
detẹrmined by age and body-weight, and are given twi( e 
daily íor.5 days for treatment, or once daily for 10 days f< r 
prophylaxis. The following doses are recommended:
• inỉants 0 to 1 month of age: 2 mg/kg
• those bom  1 to 3 months of age: 2.5mg/kg
• those hom  3 to 12 months of ãge: 3 mg/kg
In the USA the recommended ưeatm ent dose of oseltamiv r 
in children less than 1 year of age is 3 mg/kg twice daily.1 2 
Although it is not licensed for postexposure prophylaxis i 1 
children under 1 year of age, the CDC1 recommends a do: e 
of 3 mg/kg once daily; for those aged less than 3 monứ s 
prophylaxis is not recommended unless considered to t  e 
essentìal. For the treatment of inỉants aged 14 days or le: s 
WHO recommends a dose of 2.5 to 3 mg/kg once daily an d 
in those aged 15 days to 12 months a dose of 3 mg/kg twũ e 
daily.5 Prematurc infants might have a slovver dearance < if 
oseltamivữ as a result of an immature renal System an d 
thereíore the weight-based dosing recommendations f< r 
hill-term iníants are probably not appropriate, íurthermoi e 
there are insuíhdent data to recommend a spedhc dose f( r 
them .1

All cross-reíerences reíer to entries in Volume A
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Therapy should begin vvithin 48 hours of exposure or the 
onset of symptoms. During a  community outbreak, 
prophylaxis may be continued £or up to 6 weeks.

The BNFC advises the íollovving adjustments of normal 
doses in  children with re n a ỉ ù n p a irm en t according to the 
estimated glomerular Bltration rate (eGFR);
For treatment ofmfluenza:
• eGFR >  30 to 60 m l/m inu te per 1.73m2: 40% of normal 

dose twice daily
« eGFR >  10 to 30mL/minute per 1.73m2: 40% of normal 

dose once daily
• eGFR í  lOmL/minute per 1.73m2: use not recom- 

mended
For preventùm of influenza-
. eGFR > 30 to 60mL/minute per 1.73m2: 40% of normal 

dose once daiỉy
• eGFR >  10 to 30mL/minute per 1.73m2: 40% of nonnal 

dose every 48 hours
• eGFR <  lOmL/minute per 1.73m2: use not recom- 

mended
1. CDC. Antìviral agents for che tceacmeQt and chemoprophylaxỉs oỉ 

inữ ue iư a; recom m endanons o{ the Advisory Conunittee on lm m unĩra- 
tíon Practices (AC1P). MMWX 2011; «0 (RR-I): 1-24. Aỉso avaOable ac  
http://w w w .cdc.gov/mmwr/pdf/rr/rr6001.pdf (accessed 16/04/13)

2. 'American Academy of Pediatiics Committee on Iníectious Diseases. 
Poỉỉcy statem em -recom m endadons for preventíon and  conool o í 
influenza ỉn  children, 2010-2011. Pediaũia 2010; 126: 816-26. Also 
avaỉlable a t  http://pediatrics.aappublicatỉons.org/cgi/reprint/l 26/4/816 
(accessed 08/02/11)

3. WHO. WHÒ Guldeỉỉnes for phannacologỉcaỉ management of pandemỉc 
(H1N1) 2009 ỈĐŨuema a n d  other ỉníluenza vinisẽs part 2 review of 
evỉdence (issued Pebruary 2010). Geneva: WHO, 2010. AvaOabỉe at: 
http://w w w ,w ho.ỉnt/csr/resources/pubUcatỉom /swtnGŨu/hỉnỉ_guịde' 
Unes_pharmaceutical.jrmgt_part2.pclf (accessed 16/04/13)

Administration in renal impairment. Oral doses of oselta- 
mivir should be reduced in patients with renal impair- 
ment, according to creatinỉne dearance (CC).

Licensing authoiịties differ in their recommendatìons. 
UK licensed p rodua inỉormation gives the ỉollovving 
guỉdance ỉor adults:
For treatment of influenza:
• c c  >  30 to 60 mUminute: 30 mg twice daiỉy
• c c  >  10 to 30mL/minute: 30 mg once daily
• c c  <  lOmL/minute: use not recommended
• haemodialysis patients: 30 mg aher each diaỉysis session
• perítoneal dialysis padents: 30 mg single dose 
For preventíon of influenza:
• c c  >  30 to 60 mUminute: 30 mg once daily
• c c  >  10 to 30mL/minute: 30 mg every second day
• c c  <  lOmL/minute: use not recommended
• haemodialysis patients: 30 mg aher every second dialysis 

session
• peritoneal dialysis patients: 30 mg once weekly
u s  licensed product inỉonnation advlses tha t the dose of 
oseltamivữ be reduced in  adults with c c  betvveen 10 and 
30 mL/minute; 75 mg daily is recommended for treatment of 
influenza, and 75 mg every other day OT 30 mg daily is 
recommended for propkylaxừ of inỊluertm. No recommenda- 
tions are given for patients with end-stage renal disease, 
including those who are diaiysis-dependent.

For details of dose adjustments in children vvith renal 
im painnent, see p. 1006.3.

Influenza. Revievvs1'11 of oseltamivứ and other neuramini- 
dase inhibitors in the ưeatm ent and prophylaxis of inílu- 
enza (p. 960.2). There is some evidence12 that zanamivir is 
more cííective than oseltamivir for ìnfluenza B. However, 
a study13 in  Japanese children ỉound oseltamivir and zana- 
mivữ to  be equally effective in redudng the íebrile period 
in those vvith influenza A (H1N1), influenza A (H3N2), 
and influenza B virus iníection. A systematic review and 
quantitative analysis14 to evaluate the saíety and eíũcacy 
of extended-duration (more than 4 weeks) use of neura- 
minidase inhibitors for prophylaxis against scasonal inílu- 
enza, reported that there was no statistically significant 
diHerence between oseltamivir and zanamivir prophylaxis 
for preventing symptomatic influenza among immuno- 
com petent vvhite and Japanese adults, although nausea 
and vomiting were more common among those who took 
oseltamivir.

1- Gubareva LV, t í  a i  Iníluerưa virus neuramỉnỉdase inhibitcrs. Lartctí 
2000; 335: 827-35.

2. McCỉeỉỉan K, Perry CM. Oseitamỉvin a review of ics use in ỉnfhienza. 
Drugs 2001; 61: 263-83.

3. M atheson  NJ. t í  aỉ. Neuraminidase Inhibitois for prevendng and treadng 
lnfluenza ỉn  chỉldren. Avaliable ỉn The Cochrane Database oi ẵystematỉc 
Revievvs; ĩssue l. Chỉchesten John  VVUey; 2007 (accessed 13/06/08).

4. Cooper NJ, t í  tứ. Eiíèctỉveness o í neuraminỉdase iohibỉtors in rreatmem 
a n d  preventìon o ỉ ỉnfluenza A and B: SỴStematíc revỉew and meta- 
analỳses ỡ ỉ randomised controlled triaU BMJ 2003; 326: 1235-9.

5. Dutkovysld R, t í  ai. Saíety and  pharraacology of oseltamỉvỉr ln dỉnỉcaỉ 
usc. Drug SaỊéty 2003; 26: 787-801.

6. W ard p. t í  ai óseỉtam ivỉr (Tamlữu) and  its potentiaỉ ỉo r use ỉn the event 
of an  ỉnfluenza pandemỉc. J  Antimừrob ơtemother20Q5; 55 (suppỉ 1): 15- 
121.

7. D ẹm ocratís J, tí ai. Ưse of neuramỉnỉdase ỉnhibitors to combat pandemỉc 
in fỉuenza. J  Antimierob Chemother 2006; 98:911-13.

8. Jeữ erson  T, t í  a i  Neuraminidase inhibitors ỉor prevencỉng and treadng 
ỉníluenza ỉn heaỉthy aduỉts. Avaỉlabỉe ỉn The Cochrane Database of 
System atíc Reviews; Issue 2. Chichester John WUey; 2010 (accesscd 
18/08/10).

9. Shun-Shin M, t í  ai. Neuraaiỉnỉdase ỉnhibỉtors for ữeaonent and
prophyỉaxỉỉ of ỉn ũ u e n a  in chỉỉdren: systematỉc review and  meta- 
analysis oi randomỉsed controQed trỉaỉs. BMJ 2009; 339: b3172. Fuỉl 
verrion: http://www.bmj.com/cgi/reprint/339/augl0 l /b 3 172.pdf
(accessed 26/10/09)

10. Wỉdmer N, t í  ai. Osehamỉvứ ỉn  seasoaal, avỉan H5N1 and pandemìc 
2009 A/HỈNỈ ỉn£ỉuenza: pbarmacoklaetíc and pharmacõdynamic 
duracterỉstìcs. ơ m  PhanMKokintí 2010; 49:741-65.

11. Heinonen s, etaL Earỉy oseltamivir treatm ent of influenza ỉn đú lđren  1- 
3 y ean  of age: a  randomized controUed triaỉ. Cỉin ĩnỊttí DŨ2010; 51 :887- 
94.

12. Kawal N, tí aỉ. A comparison of the eữectỉveness oỉ zanamivỉr and 
oseỉtamivir for the treatmem of inlỉuenza A and B. / Infèa 2008; 56: 51-
7.

13. Sugaya N. t í  a i. Comparison o ỉ the dỉnỉcal eổectìveness o( oseltamivứ 
and  zasaaũvir agatoỉt ỉnfluenza vừus iníection in diiỉdren. ũ in  ỉnỊtct Dù 
2008; 47; 339-45.

14. Khazenỉ N, t í  tứ. Systemaỉic revỉew: saíety and efficacy oí extended- 
duraãon  anứviral dtemoprophylaxỉs against pandemic and seasonaỉ 
ỉnfluenzạ. Atm Intem Mtd 2009; 151: 464-73.

Adverse Effects
The most commonly reported adverse ehects assodated 
with oseltamivứ ơeatment or prophylaxis ìn adults are 
nausea and vomiting. abdomìnal pain, bronchitis, insomnỉa. 
and vertìgo. Diarrhoea, dizziness, headache, cough, and 
ỉatigue may occur, but many ađverse eữects may be dỉỉhcult 
to distinguish bom  the symptoms of inũuenza. Other 
adverse e&ects occurring less commonly or for which the 
ữequency of occurrence is unknovvn have induded 
unstable angina, anaemia, anrhythmias, gastrointestinal 
bleeding, haemorrhagic or pseudomembianous colitis, 
pneumonia, pyrexia, and perìtonsillar abscess. There have 
been occasional reporn ot anaphylaxis and skin rashes, 
ỉnduding toxỉc epidermal neơolysis, Stevens-Johnson 
syndrome, and erythema multiíorme. Elevated liver 
enzymes and hepatitis. indudỉng cases ot ỉatal íulminant 
hepatitis or hepatic íailure, have been reported rarely. 
Prophylaás in adults has also been assodated with aches 
and pains, dyspepsia, thinonhoea, and upper respiratory- 
tract ừứectíons.

The most commonly reported adverse effects in children 
receiving tteatm ent or prophylaxis with oseltamivữ are 
vomiting and other gasưointestinal problems. Other 
commonly occurting adverse events indude asthma, 
bronchitis, conjunctivitis, dermatitis, epistaxis, ear disorders 
and otitis media, lymphadenopathy, pneumonia, and 
sinusitis.

There have been postmarketíng reports (mainly in 
Japanese children and adolescents) of neuropsychiatric 
adverse effeos (see below).

Inddence of ddverse effecte. A cross-sectional Online sur- 
vey1 reporúng on schoolchildren taking prophylactic osel- 
tamivir ỉor the pandemic (H1N1) 2009 inilueiua found 
that less than half (48%) of those in primary school com- 
pleted a full course, compared with about three-quarters 
(76%) of secondary school pupils. More than halí (53%) 
of all the children reponed One or more adverse eổects. 
Gastrointestinal symptoms such as nausea, vomiting, 
diaiThoea, stomach pain or cramps were reported by 40% 
of children, while 18% reported a mild neuropsychiatric 
advetse eữect such as poor concentration, inabiỉity to 
think dearly, problems in sleeping, ỉeeling dazed or con- 
íused, bad dreams or nightmares, or behaving strangely. 
Neuropsyđũatric advetse eííects were more commonly 
reported by secondary (20%) than primary (13%) school- 
children.

The MHRA (UK) reported2 that between 23rd July 2009 
and 6th October 2009, 628 351 treatment counes of 
oseltamivir had been issued (for management oỉ the 
pandemic (H IN I) 2009 in&uenza Via the National Pandemic 
Flu Service) and 1365 suspected adverse ettects to 
oseltamivir had been voruntarily submitted to them 
between lst April 2009 and 8th October 2009. The most 
commonly reported suspeaed adverse effects were 
consistent vvith the recognised adverse effects of oseltamivir, 
such as mild allergic reactions, gasưointestìnal eữects. 
headache, and dizzỉness, all of which can be caused by a flu- 
like ilỉness; no new salety concems were identưied. 
However, they also received 6 reports in which the patient 
died, as well as some reports of Uver rcactions, induding two 
reports of liver ỉailure. but there is no evidence to conhim 
that oseltamivir was directly responsible íor any of these 
events.

1. Kitchỉsg A , t í a l  O sdum ỉvỉr adhereace and  slde eSeas among childrep 
ỉn  three London schoolỉ aỉíected by lnfluenza A(H1N1)V, May 2009-an 
iniem et-based cross-sectỉonal survey. Eur SurvâĩL 2009; 14 (30th Juỉ.) 
2 -5 . Avaỉỉable at: http^/www.eiưosurveiUance.org/lmages/dynamlc/ 
EE/V14N30/artl9287.pdí (acce$sed 22/10/09)

2. MHRA. UK suspecỉed ađverse dm g reaction (ADR) analysỉs ỉníỉuenza 
anđvỉralỉ - oseltamM r (Tamưiu) and ranam ỉvỉr (Rdenza). (ỉssued 15 
October2009). Avaỉlabỉe ac  http://wwwjnhra.gov.uk/honie/groups/pl- 
p/documents/websỉteresources/con0S9973.pdf (accessed 22/10/09)

Neuropsychkitríc eííecỉs. An FDA revievv of the Adverse 
Event Reporting System (AERS) database bom  March 
2004 to April 2005 reported 75 cases of serious adverse 
eữects linked to the use of oseltamivir in children; 69 bom  
Japan. 5 hom  USA, and 1 hom  Canada. Thirty-two cases

of neuropsychiatric adverse eííects ứicỉuding cases of delữ- 
ium, abnonnal behaviour, halludnatìons, convulsions, 
and encephalitis, were reported, with 31 of these cases 
being repoited from Japan. Twelve deaths vvere reported; 
4  hom  sudden death, 4  due to cardiopulmonary arrest, 
and others due to disturbance of consdousness (vvithout 
ỉallỉng), pneumonia, asphyxiation, and acute pancreatitis 
with cardiopulmonary arresL All deaths were reported 
hom  Japan.’ The Japanese Ministry of Health Labour and 
Welfare reported that hom  2001 to May 2007 they 
received 1377 adverse eíỉects reports assodated vvith the 
use of oseltamivh, induding 567 reports of serious neuro- 
psychiatric advene ehects and 211 cases of abnormal 
behaviour. Death was reported in 71 cases.2 Aiter the sui- 
ddes of 2 adolescents, the Japanese authoritìes advised 
against the use of oseltamivh in adolescents aged 10 to 19 
years.3 However, given that in£luenza itseU may have 
neuropsychiatric sequelae, ạny causal rđationship with 
the drug remains unproven.1,3

A manuíacturer-initiated comprehensive assessment4 
identiAed 3051 spontaneous reports of neuropsychiatric 
adverse eữects in influenza patients neated with oseltamivữ 
between 1999 and 15 séptember 2007; 2772 (90.9%) 
events were hom  Japan. 190 (6.2%) hom the USA, and 89 
(2.9%) hom other countries. During this period oseltamivứ 
was prescribed to around 48 mỉlũon pêople worỉdwide 
Neuropsychiatric adverse eHects were more common in 
children (2218 events in 1808 chỉldren aged 16 years and 
younger versus 833 events in 658 adults) and more 
hequendy reported in males. They generally occũrrèd 
vvithin 48 hours of starting treatment and the onset oỉ 
inỉluenza illness, with the most commonly reported 
neuropsychiatric adverse eííects being abnormal behaviour, 
delusions, perceptual disturbances, and delirium or 
deiirium-likẽ events. Most of the reported neuropsychiatric 
adverse eữects resolved spontaneously, but in rare cases 
resulted in injury or death. The available data indicateđ that 
the inddence oỉ neuropsychiatrìc adverse ehects ỉn those 
who took oseltamivir was not higher than in those who did 
not. Purthermore, no dinically relevant dUíerences in 
plasma pharmacokinetics oí oseltamivữ and its active 
metabolite oseltamivữ carboxylate were noted between 
Japanese and Caucasian patients.

See also Inddence oỉ Adverse Eãects, above
1. FDA, Ccnter tor Drug Evaluatíon and  Research. Fediatric saíety update 

lo r TamìOu: Pediacrlc Advìsory Commiuee m eetlng (Usued 18 
November 2005). Available ai: http://www.ida.gov/ohniu/dockets/acl 
OỈ/brieSng/2005^180b_06_06_sununaiy.pdf (acccssed 13/06/08)

2. Rama R. Oseltam ivtrt advetse teacdons: Flfty sudden deaths m ay be 
related to Central suppressỉon. BMJ 2007:335:39.

3. Maxwell SRJ. TamiOu and neuropsychỉatric distuihance in  adolescents. 
BMJ 2007; 334: 1232-3.

4. Toovey s. ct ai. Assessment of neuropsychỉatric advetse events ỉn 
inAuenaa p ad en u  tteated with oseitamivin a comprehensive review. 
DruỊ Safttỳ 2008; 31:1097-114.

Precauiìons
Oseltamivứ is not recommended in patients vvith creatinine 
dearance of lOmL/mỉnute or ỉess and it should be given 
vvith cautíon and dosage should be reduced in  patients wỉth 
a creatinine dearance of 10 to 30mL/minute.

Patients should be monitored for abnormaỉ behaviour 
throughout the treatment period.

Breast íeeding. Oseltamivữ and its actìve metabolite are 
disttibuted into breast milk in rodents. Licensed product 
inlormation recommends that it should only be given to 
breast-íeeding mothers ư the potendal beneht justifies the 
potential risk.

PorpKyria. The Drug Database for Acute Potphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Potphyria Centre Sweden, classihes oseltamivir as not 
porphyrinogenic it may be used as a drug of first choice 
and no precautlons are needed.'

1. The Drug Database for Acute Porphyria. Available at: http://w w w . 
drugs-porphyila.org (accessed 24/10/11)

Pregnancy. Studies in rodents given high doses of oseltami- 
vữ have not tound it to be íetotoxic or embryotoxic. Data 
on the use of oseltamivữ in pregnant women are limited 
and licensed product inỉormation cecommends that it 
should only be given to pregnant vvomen if the potential 
beneht justifles the potential risk; prescribing guidance 
hom  local health authoritíes should also be taken into 
consideration.

Pregnant women with influenza have an increased risk 
of morbidity, partícularly due to respiratory complỉcations, 
and high excess mortality rates have been seen in previous 
influenza pandemics.1 Healthcare authorities2,3 thereíore 
supported the use of a neuramidase inhibitor such as 
oseltamivữ in  pregnant vvomen during the pandemic 
(H1NỈ) 2009 influenza virus outbreak.

Revievvs4"4 of medical records for pregnant women 
treated with a neuramidase inhibitor during the 2009 
in0uenza pandemic indicated that ưeatment tvithin 48

The Symbol t  denotes a preparation no longer actively marketed

http://www.cdc.gov/mmwr/pdf/rr/rr6001.pdf
http://pediatrics.aappublicat%e1%bb%89ons.org/cgi/reprint/l
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hours of onset of symptoms was assodateđ with better 
outcomes.5 A revievv' of the use of oseltamivir in pregnancy 
reported tha t adverse pregnancy outcomes were not-ỉound 
to be higher than  background inddence rates, and that 
oseltamivứ did not appear to be causally related to adverse 
pregnancy or íetal outcomes.

1. D onner B, et ai. Saíety of osdtam ỉvỉr in pregnancy: a revtew of 
predinỉcaỉ and  gHnịral d á u . DruỊ Saftíỵ 2010; 33: 631-42.

2. CDC. updated  interim  recommendaỉioĐS !or obstetrtc heahh care 
providers relâted to use o ỉ antỉvỉraỉ medỉcations in  the treatm ent and 
prcvention o í ỉníỉuenza ỉo r the 2009-2010 season. Avalỉabĩe *v  h ttp :// 
w w w .cdc.gov/H l N lflu/pregnancy/antívỉra!^nessages.htm  (aecesseđ 
22/05/13)

3. WHO. d in jc »l m anagem ent oỉ hum an inỉectỉon w ith pandcmỉc (H1NỈ) 
2009: revỉseđ guỉđance (ỉssued November 2009). Avaỉỉabỉe at; h ttp :// 
w w w .w ho.int/csr/resources/publications/sw tneflu/clinical_m anage- 
m en t_ h ln l.p d f (accessed 22/05/13)

4. LouieiK . t t a ỉ .  S c v c rc  2009 B i N Ỉ  inũuem a  in pregnam  and postpaxtum 
w om en ỉn  Calỉỉòmỉa N  En$Ị J  Med 2010; 362: 27-35.

5. Sỉston AM. et aỉ. Pandemic 2009 iníỉuenza A(H1NỈ) virus illness among 
pregnam  w om en In the United States. JAMA 2010; 303:1517-25.

6. CDC. M atem al and ỉnfant outcoraes am  ong severely 01 pregnant and 
postpartum  w om en w ith 2009 pandemic ỉnfỉuenza A (H1N1)— United 
States. April 2009-August 2010. MMWR 2011; 60: 1193-6.

Interactions
Oseltamivir may potentially inhibit replication of the 
influenza virus in live inũucnza virus vaccines. Thereíore. 
ưs licensed p rodua  iníormation States that live influenza 
virus vaccines should not be given untỉl 48 houtỉ aỉter 
stopping oseltamivir and that oseitamivir should not be 
given for 2 vveeks after live iníluenza virus vaednes have 
been given. Inactivated (split virion or suríace antigen) 
vactínes are not expected to be aỉfected by oseltamivứ.

Antiviral Action
Oseltamivir has antivữal activity similar to that of zanamivứ 
(p. 1024.2). Its active metabolite, oseltamivir carboxylate. 
selectively blocks the viral surỉace enzyme neuraminidase, 
thereby preventing the release of viras partides ừom 
inỉected ceUs. Oseltamivir ỉs active against influenza A and B 
vỉral neuraminidase.

Resistance. Oseltamivir-resistant type A virus, including 
H5N1 subtypes, have been reported in patients being trea- 
ted for influenza.''3 A study' in Japan íound that 9 oí 50 
(18%) children vvith inỉluenza A (H3N2) virus iníection 
who had been treated with oseltamivb.had a virus with a 
drug-resistance mutation in the ' neuraminidase gene 
(mainỉy R292K). Another study* in Japan reported resis- 
tant inOuema A (H1N1) viruses with the H274Y mutatìon 
in 7 of 43 (16%) oseltamivứ-ưeated children. In both 
these studies the children were given an oral dose o( 
2m g/kg twice daỉly. However, a larger study5 in the us 
reponed no resistance in children who received age- and 
vveight-tailored (and thereíore sometimes substantially 
higher) doses than  those used in the Japanese studies. A 
small study* in  the UK, during the 2005-2007 influenza 
season, in  chiỉdren treated with a tíered weight-based 
oseitamivlr dosing regimen recovered antiviral resistant 
viruses from 3 of 11 children with influenza A (H1N1), 1 
of 34 with iniluenza A (H3N2), and ỉrom none of the 19 
chỉldren with influenza B virus. Transmission of oseltami- 
vứ-resistant influenza was not very common during the 
2006-2007 influenza season, but by the winter of 2007- 
2008 H274Y mutations were bequently identiSed among 
influenza A (H1N1) isolates in many areas of Europe7-* 
and in  December 2008 the CDC reported that 24 out of 25 
influenza A (H1N1) isolates tested were resistant to oselta- 
mivứ but rem ained susceptible to zanamivir.’ A study10 in 
the USA reported tha t 98.5% of 268 influenza A (H1N1) 
ìsolates from the 2008 to 2009 season were resistant to 
oseltamivir and that they carried the neuraminidase 
H274Y m utatìon. Other Nỉ-containing strains, induding 
avian ỉnfluenza A (H5N1), vvhich have the same H274Y 
mutation are thereíore also likely to develop oseltamivứ 
resistance during treatment, but not zanamivứ resis- 
tance.7-* In&uenza A (H3N2) remains susceptible to both 
oseltamivứ and zanamivừ.7

Systematic surveillance conducted during the 2009 
(HỈNỈ) inỉluenza pandem ic by the Global Influenza 
Surveillance N em ork has detected sporadic and inbequent 
inddents of oseltamỉvữ-resistant pandemic (H1N1) 2009 
inũuenza vỉrus. but there is no evidence of person-to- 
person transmission or that these resistant vữuses are 
drculating vvithin communiđes or worldwide. As of the 
25th September 2009, 28 resistant viruses had been 
detected and characterised worldwide. AI1 of these vữuses 
had the same H275Y mutation that conỉers resiỉtance to 
oseltamivir, bu t not to zanamivir. Tvyelve of these drug- 
resistant viruses wcre assodated vvith the use of oseltamivtr 
for postexposure prophylaxis, and 10 were isolated bom  
padents receivũig oseltamivứ treatment, 6 of whom had 
severe inununosuppression; 2 were isolated bom  patíents 
who were not taking oseltamivữ ỉor either ơeatm ent or 
prophylaxis.11

Resistance to  iniluenza B virus does not occur as often as 
to influenza A viruses. A study12 in 74 Japanese children 
iníected w ith influenza B virus and given oseltamịvir 
reponed 1 case o{ reduced sensitìvity to neuiaminidase 
inhibitors; reduced sensitìvity was also identiũed in  7 of 422 
viruses bom  unơeated patíents, indicatìng that resistant 
inQuenza B viiuses appear to be transmỉtted within 
communitíes and ỉamUies.

No viruses resistant to zanamivb have been isolated bom  
immunocompetent people,15 although resistance occutred 
in an immunocompromiỉed child iníected with iafluenza 
B.M
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Pharmacokinetícs
ữseltamivb is readily absorbed bom  the gasưointestinal 
tract aber oral doses and is extensively metabolised in the 
Uver to the active entíty, oseltamivir carboxylate. At least 
75% of an oral dose reaches the systemic drculation as the 
carboxylate. Binding to plasma proteins is about 3% íor the 
caiboxylate and 42% for the parent drug. Oseltamivir has a 
plasma haU-lỉíe of 1 to  3 hours and the cărboxylate a plasma 
halỉ-liíe of 6 to 10 hours. The carboxylate is not meuboUsed 
íurther and is etiminated in the urine.
Reviews.

1. Abe M. tì  al. Pharmacolónetics of oselum ivừ  in young and  very elderly 
subjects. Aỉtỉt Pharmaather 2006; 40: 1724-30.

2. Rayner CRa t t  đ i  Populatíon phaxm acokỉnetía oí oscỉum ỉvir wben 
coađmỉnỉstcred w iih probenedd. ]  Chn Pharmaeol 2008; 48: 935-47.

P r e p a r a H o n s

Propnetary Preparatíom (detaíls are given in Volume B)
Singla ingredionl Pieporulions. Arg.: Agripan; Agucort; Taưúũu; 
Veltamir; AustraL: TamiQu; Austria: TanúUu; Btlg.: TamUIu; Braz.: Tamillu; CanatL: TamiDu; Chile-. Euvirax; Rimivat; Tami- 
flu; Vlrobia; China: Ao Er Fei (H/KÍS); Ke Wei (ỘTtt); Ou Rui 
Si (R3S#r); TanũUu (ìiíH); Cz.: Tamillu; Denm.: TamiDu; Fln.: 
Tamillu; Fr.: TamiUu; Ger.: Tamiílu; Gr.: TamiQu; Hong Kong-. 
TatuiBu; Hung.: TamiDu; lndia: Fluvir; lrĩ.: Tamiflu; Israel: 
TamiOu; ItấL: TanúUu; Jpn: TamUlu; Malaysia: Fluhalt: Omiũu; 
TarniAu; Mac.: TanũBu; Neth.: TamiDu; Norw.: Tamiílu; NZ: 
Tamưiu; Phũipp.: Tamiílu; PoL: Tarrùilu; PorL: Taimílu; Rus.: 
Tamillu (Taaoi^uno); S_A/r.: TamUlu; Singapore: Tamìỉlu; Spain: 
Tamiũu; Swed.: Tamiũu; Switz.: Tartúflu; Thai.: GPO-A-Hu; 
TamUlu; Turk.: EnDuvir, Tamiílu; UAE: FluFĩy; UK: TamiAu; Ukr.: TamUlu (TaMH$JDo); USA: TamiOu.
Pharmocopoeial PreporoSons
BP 2014: Paediatiỉc Oseltamivir Oral Solution;
USP 36: Oseltamivữ phosphate Capsules.

P e n c i c l o v i r  IB A N , U S A N , r lN N I  

BRL-39123; BRL-39Ì23-D (penciciovir sodium); Penciclovir- 
; um; Pẹnqklovic .Pẹnsikloviiri; Pensiklovir; neHunmoBnp. 
9-[4-Hydroxy-3-(hydroxymethyl)buty0guanine.
C,0H,5 ^ 3 = 2 5 3 3  . .
CÁS 39809-25-1 (pencidovư); 97845-62-0 (penơclovir 
sodium). ,
ATC —  D068B06; J05A813.
ATC Vet —  QQ06BB06; QJ05AB13.
UNlí— 359HUE8FJC

Uses and Administration
Penddovb is a nudeoside analogue struouraUy related to 
guanine, ivhich is actíve against herpesviruses. It is applied

topicaUy as a 1 % cream every 2 hours duiing waking hours 
for 4 days in the ưeatm ent of heipes labialis (see Heipes 
Simplex Iníections, p. 955.2).

For systemic use, penddovữ  is given orally as the 
ptodrug ỉam ddovb (see p. 979.1). Intravenous dosage of 
penddovb  has been investigated.
Reíerences.
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Adverse Effects and Precautions
Penddovir applied topically may cause transient stinging. 
buming, and numbness.

For adverse eíỉects of penddovir after systemic use of 
íamddovừ. see p. 979.3.

Porphyrà. The Drug Database for Acute Poiphyria, com- 
piled by the Norvvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Centre Sweden, dassiíies penddovir as not 
porphyrínogeníc it may be used as a drug of íirst choice 
and no precautions are needed.1

1. The Drug Darabase íor Acute Porpbyria. Avaỉlable at: hnp://www. 
drugs-porphyria.org (accessed 2 2 /09 /i 1)

Antiviral Action
Penddovir has antìviral activity similar to that of addovb  
(p. 966.1). It is adive m vitro and in vivo against herpes 
simplex virus types 1 and 2 and against varicella-zoster 
virus. This activity is due to intracellular conversion by 
virus-induced thymidine kinase into penddovir tripho- 
sphate, which inhibits replication of viral DNA and persists 
in iníected cells for more than 12 hours. It also has activity 
against Epstein-Barr virus and hepatitis B virus. 
Reíerences.

1. Vere-Hodge RA. Famddov1r and pcncidovir, the  modc oí action oỉ 
ỉam ddovir induding its conversion to penddovir. Anĩivừal Chm  
Chanothrr 1993; 4ỉ 67-84.

2. Boyd MR. et ai. Penddov ỉn  a review oỉ ỉts specirum oỉ activity, 
selectỉvỉty. and cross-resỉỉtance pattem . Antiviral ơ ư m  Chemolher ỉ 993; 4 
(suppl 1): 3-11.

3. Bacon TH, Boyd MR. Activity of penddov ir agaỉnst Epstcin-Barr vims. 
Amừnỉơob Agtnu ơưmother 1995; 39: 1599-1602.

4. Sarisky RT, rt ai. Prohling p en d d o v ỉi susceptíbiỉity and prevalence oỉ 
resỈ5tance of berpes ỉimplex vỉnis isoỉates across clcven cỉínícaỉ triaỉs. 
Arch Vĩroỉ 2003; 148: 1757-69.

Pharmacokinetícs
Penddovừ is poorly absorbed bom the gastrointesdnal 
trad. For systemic use it is usually given orally as the 
prodrug íam ddovir, which is rapidly converted to 
penddovir. Peak plasma concentrations proportional to 
the dose (over the range 125 to  750 mg) occur aher 45 
minutes to 1 hour. The plasma elimination half-life is about 
2 hours. The intraceUular half-We of the active ttiphosphate 
metabolite is longer. P enddovứ  is less than 20% bound to 
pỉasma proteins. Penddovir is mainly excreted unchanged 
in the urine.

P rep ara tio n s
Proprmtarỵ Prapornlions (details are given in Volume B)
Sóigle-tngradienl Preponitions. Arg.: Pentavii; AustraL: Vectavin Austría: Famvư; Fenivữ; Beĩg.: Vectavir; Braz.: Pẹnvữ Labia; 
Vectavirt; Canad.: Denavir; chitta: Danpule Fu Tan

Heng Ao Pu Kang "Keyou (ŨIỂ); u  Ke
shuang (®Í4JC); Li zhu Jun Le (USkSBs); Cz.; Vectavữ; Denm.: Vectavir; Fin.: Veaavir; Ger.: Fenistil Pendvirt; Gr.: 
Fenivin Vectavữ; Hung.: Fenivir; IrL: Venavir; Israel: Penlips; ltaL: Vectavir; ZiUp; Neth.: Fenisũl Penddovữ: Vectavirt; Norw.\ Vectavir; PorL: Denovirt; Fenivữ; Rus.: Fenistil Pendvữ 
(tbeBHCiun ĩleHiiKBHp); S.AỊr.: Fenivirt: singapore. Vectavir; Spatn: Fenivir; Vectavirt; Stved.: Vertavin Switz.: Famvưf; 
Fenivir; Turk.: Veciavii; UK: Fenistìl; Vectavir; ukr.: Fenistil 
Pendvứ (tbeHMCTiui ĩlcHHHBHp); USA: Denavư.

PeptideT
p-Ạla-pẹpttóe-T-amide; Péptidò T; rienTMA T.

ProỉiỊe
Peptíde T is an octapeptiđe segment of the envelope 
glycoprotein of HTV. It has been investigated for the 
treatment of Hrv iníection and HTV-assodated neurological

AU cross-reíerences reíer to entries in Volume A

http://www.cdc.gov/Hl
http://www.who.int/csr/resources/publications/swtneflu/clinical_manage-ment_hlnl.pdf
http://www.who.int/csr/resources/publications/swtneflu/clinical_manage-ment_hlnl.pdf
http://www.cdcgov/mmwr/PDF/wk/mm5749.pdf
http://www.who.int/csr/disease/swinellu/notes/hlnl_antiviral.use_
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disorders. Peptide T has also becn tried in the treatment oí 
psoriasis.

P era m iv ir  IUSAN, riNNi
8CX-Ì812; Pérámivir; Peramivirum; RWJ-270201; riepaMHBMp. 

.(lS^53fl,4/?)-3-[(15H-Acetylamino-2-ethylbutylM-[(aminoi- 
minornethyl)amino]-2-hydroxycyclopentanecarboxylic acid 
trihydrate. i ■ ■■'
!C.isHjgN^O*3HjP=3825 .
G4S — 2296Ì4-55-5 (peramivir manohydrate). 
um — QW7Y7ZR1SU.

Uses and Administration
Peramivữ is a neuiaminidase inhibitor that is given 
intravenously; it is being evaluated in phase 3 clinical 
studies for the treatm ent of ứifluenza (see p. 960.2). 
Although it has not yet been approved for marketing, the 
FDA has authorised the emergency use of peram ivừin the 
USA to treat certain adult and paediatric patients with 
suspected o r laboratory-conhrmed pandemic (H1N1) 2009 
influenza, or inỉection due to nonsubtypable influenza A 
virus suspected to  be 2009 H1N1 based on community 
epidemiology.

The recommended dose ỉorpatients ỉrom 18 years oỉ age 
is 600 mg giyen intravenously over 30 minutes once daily 
for 5 to 10 dâys. Dose adjustments are needed in  padents 
with renal impaỉrment, see belovv.

For detaỉls of doses in children, see below.

Administrotion in children. Peramivữ may be given to 
children in the treatm ent of pandemic (H1N1) 2009 influ- 
enza, similarly to adults (see above). Doses may be given 
intravenously over^O minutes once daily íor 5 to  10 days 
according to age as íollovvs:
• birth to 30 days old: 6 mg/kg
• 31 to 90 days old: 8 mg/kg
• 91 to 180 days old: lOmg/kg
• 181 days old to 5 years oỉ age: 12mg/kg
• 6 to 17 years of age: ỈOmg/kg
The maximum daily dose ís 600 mg. For details of dose 
adjustments in  chiỉdren with renal impairment, see below.

AdministraHon in renal impairment. Intravenous doses of 
peramivir should be reduced in padents vvith renal impair- 
ment, according to creatinine dearance (CC):
Adults from 18 years oỊ age.
• c c  31 to 49 mL/minute: 150mg daily
• c c  10 to 30 mL/mỉnute: 100 mg daily
• c c  less than  10 mL/minute: 100 mg on day 1, then 15 mg 

daily thereaber
• Intermittent haemodialysis: 100 mg on day 1, and 2 

hours aíter the end of each dỉalysis session
Infants and chitdren.
• c c  31 to 49 mL/minute per 1.73 m2:

• 1.5 mg/kg daily in those bom  birth to 30 days old
• 2 mg/kg daily in  those bom  31 to  90 days old
• 2.5 mg/kg daily in those bom  91 to 180 days old
• 3mg/kg daily in  those bom  181 days old to 5 years of 

age
• 2.5 mg/kg daily in those bom  6 to 17 yeaxs of age

• c c  10 to 3 0 mL/minute per Ị.73 m2:
• 1 mg/kg daily in  thosẽ bom  biith  to 30 days old
• 1.3mg/kg daily in those bom  31 to 90 days old
• 1.6mg/kg daily in those bom  91 to 180 days old
• 1.9 mg/kg daily in those bom  181 days old to 5 years 

of age
• 1.6 mg/kg daily in those bom  6 to 17 years of age

• c c  less than lOtnL/minute per 1.73 m2:
• 1 mg/kg on day 1, then 0.15 mg/kg daily in those bom 

bírth to 30 days old
• 1.3mg/kg on day 1, then 0.2mg/kg daily in those 

bom  31 to 90 daýs old
• l.6m g/kg on day 1, then 0.25mg/kg daily in those 

bom  91 to 180 days old
• 1.9mg/kg on day 1, then 0.3mg/kg daily in those 

bom  181 days to  5 ýeats of age
• 1.6mg/kg on day 1, then 0.25mg/kg daily in those 

bom 6 to 17 years of age
• For children on  interm ittent haemodialysis. the 

ỉollovving doses, based on age and vveight, are given on 
day 1, and then  2 hours aber each dialysis session:
• 1 mg/kg for those bom  birth to 30 days old
• 1.3 mg/kg for those bom  31 to 90 days old
• 1.6 mg/kg for those bom  91 to 180 days old
• 1.9mg/kg for those bom  181 days to 5 years of age
• 1.6 mg/kg íor those bom  6 to 17 years of age

Adverse Effeds
Saíety and efficacy da ta for peramivir are limited. The most 
commonly reported adverse events have been diầrrhoea, 
nausea, vomiting, and neutropenla. Although no t seen in

clinical studies to date the FDA considers that it may rarely 
cause anaphylaxis or serious skin reactions. As with other 
neuraminidase inhibitors, neurologic and behavioral 
symptoms have been inbequently reported. For further 
inỉonnation on neurological and other adveise ebects 
associated vvith neuraminidase inhíbitors, see under 
Oseltamivứ, p. 1007.2.

Patients Vvith knovvn or suspected renal insuíháency 
shoulđ have a baseline creatinine dearance measurement 
beíore taking peramivb. Dosage adịustments may be 
necessary in patients with renal impainnent.

P r e p a r a t i o n s

Proprietary Preparaiions (details are given in Volume B) 

Sngle-ũigredient Preparotions. Jpn: Rapiacta.

Pleconaril IUSAN, rtNNi

Plécónaril; Pleconarilo; Pleconarilum; VP-63843; Win-63843; 
ríneKOHapnn. I.
3-{4-[3-(3-Methyl-5-isoxazolyl)propoxyl-3,5-xylyl}-5-(trifluoro- 
methyl)-1,2,4-oxadizole. V
C,8H,8F3NA=381.4 
CÁS —  153 ĩ68-05-9.
ATC —  J05AX06. ;
ATC Vet —  QJ05AX06. 
um  —  9H4570Q89D.

Profíle
Pleconaril ỉs an antiviral with activity against a range of 
picomaviruses. It has been investigated for the oral 
treatment of vữal meningids and encephalitìs, upper 
respiratory-tract viral inlectíons, and other enteroviral 
iníectìons. Hovvever, there have been concems over 
ebicacy, viral resistance, and interactìons with oral 
contraceptìves. Development of an intranasaỉ ỉoimulatìon 
for the common cold has also been investigated. 
Reíerences.

1. Nowak-Wegrzyn A. tí ai. Succcssíul tream ient of enterovirus ỉníectỉon 
with che u sẻ of pỉeconaiữ ỉn 2 inỉants wỉth severe corabined 
ỉmmunodeãtiency. ơ in  ìnỊta  Dù 2001; 32: E Ỉ3-EỈ4.

2. Roibait HA, Webster AD- Treacment of pocentuily liíe-threatening 
enterovỉrus iníections w ith pleconaríl. ơ in  ừifeơ Dừ 2001; 32:228-35.

3. AradottíT E, tí  ai. Severe neonatal emerovìral hepatỉtỉs treated with 
pỉeconariL Pediatr ỉnfetí Dừ J  2001; 20:457-9 .

4. Stailin R. t í  (ã. Acuce ílaccỉd paralysis syndrome assotíated with 
echovừuỉ 19, manageđ w ith pleconarỉl and Intravenous ỉmmunoglobu- 
Un. Oin ỉn/eơ Dừ 2001; 33 :730-2 .

5. Hayden PG, t í  a i  Oral pỉeconaril treatm ent of picomavỉrus-associated 
vỉral respỉratoiy IHness in aduỉcs: eíScacy and tolerabOỉty ỉn phase n  
dỉnỉcaỉ trỉals. Antììâr Thtr 2002; 7: 53-65.

6. Abzug MJ. t í  ai. Doubỉe bỉỉnd placebo-controUed a ỉa ỉ of pleconaril in 
inỉants with enteroviĩUS meningitis. Pediatr ỉnfeđ Dà J  2003; 22:335-41.

7. Hayden FG. t í  al. Efficacy and saỉery of oral pỉeconaril ío r oeaữnent of 
coỉds due to picornavừuses ỉn  adulỉỉ: resuỉts of 2 doubỉe-biỉnd, 
randomized. pỉacebo*controỉled uỉaỉs. ơ in  ItựeữD ừ2003; 36: 1523-32.

8. Webster AD. Pteconaril—an  advance in the  treatm ent of emeroviral 
iníection ỉn immuno-coRiproraised patíents. J  Qin Viroỉ 2005; 32: 1-6.

9. Desmond RA, t í  ai. Enterovứal menỉngitìs: natural history and outcome 
of pleconaril therapy. Antừniơob A$tnữ Chemothtr 2006; 50:2409-14.

Poly Lpoly C12U
Poll(IPpoli(C|2U); Poly(l)poly(C,2,U); nonn monn C12U. '

Proỉile
Poly I.poly C12U is a synthetíc mismatched polymer of 
double-stranded RNA with anriviral and immunomodula- 
tory aaivity (see also Poly I. Poly c , p. 2594.1). It is under 
invesrigation in the treatment of HTV iníeaion, and also in 
renal cell carcinoma, chronic íatigue syndrome, invasive 
melanoma, and hepatitis B and c.

P r e p a r a t i o n s

■ Proprietory Preporolioiis (details are given in Volume B) 

Single-ingre<fient Preparations. USA: Ampligen.

Propagermanium ỊríNNì 
Prc^agermanto; nponarèpMaHvrô. '
A polymer obtaiped from ‘ 3-(trihydroxygermy0proplonic
acid. ■ ..... . .. .■ ■
(C3H5Ge03J)n 
CAS —  12758-40-6

Proỉile
Propagermanium is an ỉmmunomodulator that has been 
used in chronic hepatítìs B inlectíons. Acute exacerbatíon oỉ 
hepatítũ, induding some íatalitíes, has been reported in 
patíents receiving propagermanium.

Reíerences.
1. Hiiayama c. rí al. Propagermanium: a nonspedBc immuDe modulator 

for chronic hepadtls B. }  ữ ta tm n tm l  2003; 38; 323-32.

P r e p a r a t i o n s

Propnetary Preporalions (details axe given ãt Volume B) 

Singledngredient Preparations. Jpn: Serodon.

R a lte g r a v ir  {BAN. USAN, HNNÌ
Ràltégravir; Raltegravimm; Ra[tegrawirr Pa/ibTerpaanp. ■ - 
N-{2-[4-(4-Fluorõbenzylcarbamoyl,)-5-hydroxy-1-mkhyl-6- 
0X0-1,6-dihydropyrỉmidin-2-yl]propan-2-yl}-5-methyl-l,3,4- 
oxadiazole-2-carboxamide. '  ■>
C2oH2 |F N A = 4 4 4 4  j
CAS — 518048-05-0. ■ !■>- ■
ATC — JÓ5AX08. ” ’ ■
ATC Vet — QỊ05AX08
UNII —  22VKV8053U. ■ '  r ‘ “  - ' -

Raltegravir Potassium IBANM, USAN, riNNMi
íKalii Raltegravinim;MK-0S 18;Raltegravir potásico; Raltégravir 
Potassiquẽ; Kann« PanbTerpasnp. r,
Potassịum '4-[(4-fluorobenzyl)carbamoyl]-l-methyl-2-(l- 

: methyt-1 -{[(5-methyl-l 3,4-oxâdrazol-2-yl)càfbonyr]amino} 
-ethy0-6-oxo-l',6-dihydropyrimĩdin-5-olaté.' 1 
C2ũH m FKN60 5= 4 8 2 Ì  • '
CAS — 871038-72-1. • '' ' 'r'
u m  —  43YOOOU234. . - ■ '

Uses and Administration
Raltegravứ is an inhibitor of HIV integrase, an ẹtưyme 
essenúal íor inaertìon o{ viral DNA into the host genome, 
and thus for replicadon. It is used with Qther antbetrovbals 
for ưeatment of HIV inlecdon and AIDS (p. 957.2) and is 
licensed for use in both treatment-naive and beátment- 
experìenced patíents.

It is given orally as the potassium salt but doses are 
exprcsscd in teims of the base; 434 mg oỉ raltegravừ 
potassium is equivalent to about 400 mg of raltegravir. The 
usual dose is the equivalent of 400 mg of raltegĩavb twice 
daily, vvith or vvithout food. For details of doses in children 
and adolescents, see below.

Doses of raltegravb may need to be amended when given 
vvith tiỉampidn: a dose of 800 mg tvvice daiỉy has been 
suggested.

References.
1. lwamoto M, tí  aL Saíety, toỉerabiỉỉty, and phannacoldnetỉcs o ỉ 

raltegravir aỉter single and muỉtỉple doses ỉn heaỉthy subjects. Qin 
Phamaeoỉ Ther 2008; 83:293-9.

2. Croxtail JD. t í  ai. Raỉtegravir. Dtuịịs 2008; 68: ỉ  ỉ  1-8.
3. Croxtaỉỉ JD, Keam SJ. Raltegravữ: a  revỉew of iỉs use in the management 

of HIV in íeaỉọn  in  tceatment-experienced patỉents. Drugt 2009: 69: 
1059-75.

4. Hicks c  Gulỉck RM. Raỉtegravữ: the flrst Env type ỉ  ỈĐtegrase ỉnhỉbỉtor. 
ơ in  ĩrựtít Dừ 2009; 48: 931-9.

5. Lennox JL, t í  al. Saíety and d Ẽ a c y  of raỉtegravỉr-based versus 
eỉavìren2«based combỉnatìon therapy ỉn treatraenc-naỉve patíentx with 
HIV-1 iníectìon: a multicentre. doublé-blỉnd randomised coatrolỉed trỉal. 
Lanctí 2009; 374: 796-806. Correction. ibừi; 786.

6. Croxtaỉl JD, Scon u .  Raitegravir ỉn treatm ent-naỉve patiems wỉth HTV- 
1 inỉection. Drugs 2010: 70:631-42.

7. Steỉgbigel RT, t í  a t  BENCHMRK Study Teams. Long-term eỉGcacy and 
saíety oỉ raỉtegravỉr combined w hh optỉmỉzed background therapy in 
treatment-experienced patỉents wỉth drug-resỉstant HIV ịnỉection: week 
96 resuitsoftheBENCHMRK 1 and 2 phase HI ưials. CUn ĩnfect Dừ 2010; 
50: 605-12.

8. Ramkumar K. Keamatỉ N. Raltegravin the evỉdence of its therapeutỉc 
vaiue in HIV-1 ỉnỉeaỉon. a?(T £vũ/20!0 ; 4 :131-47.

9. Skỉest DJ, tía l. Similar eữicacy of raitegravỉr when used wiih or vvỉthout 
a protease inhibitor in treatmeot*experỉenced patỉents. HĩV Cỉin Tríals 
2011; 12: 131-40.

10. BraỉnardOM ,Ađ/.Q ỉnỉcaỉpharm acoỉogyproỉĩỉeoỉraltegravir,anHIV-l 
integrasestrand transíer ínhibíior. J  ơ in  Pharmacol 2011; 51:1376-1402.

11. Rokãs KEE, t í  al. Role o ỉ raltegravừ ln HIV-1 managemenL A m  
Phamaatìưr 2012; 46:578-89.

Administration in children. For the treatment of HIV 
inỉection in children bom 2 years of age and adolescents 
raltegravứ is given wìth other antbeuovbal drugs. In the 
USA oral Ịiỉm-aated or chctvabli tablets are avaiĩable; the 
two íormulations are not interchangeable as the chewable 
tablet has a higher bioavailabilỉty compared vvith the film- 
coated tablets. Doses are based on body-weight.

In children bom  2 years (and weighing at least 10 kg) to 
less than 12 years of age, the íoUovving dose recommenda- 
tíons are made for dưwàblt tablets:
• 10 to less than 14kg: 75mg tm ce daily
• 14 to less than 20 kg: 100 mg tvvice daỉly
• 20 to less than 28 kg: 150 mg tvvice daily
• 28 to less than 40 kg: 200 mg tvvice dailỹ
• at least 40 kg: 300 mg tvvice daỉly (maximum dose) 
Fibn-coaUd tablets may be given to chiỉdren bom  6 years of 
age (and tveighing at least 25 kg) and adolescents; the usuaỉ 
oral dose is 400 mg tvvlce daily.

The Symbol t  denotes a preparation no longer actìvely marketed
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Adverse Effects and Precautions
On the basis of limited data, raltegravir appears to be well 
tolerated; non-spedfic adverse eííects assodated vvith 
raltegravir-based regúnens indude rash, insomnia, abnor- 
m aldream s, headache, abdominal pain, diarrhoea, nausea, 
vomitìng, asthenia, ỉatigue, riiTTĨness, and vertigo. Rarely, 
more serious adverse eữects such as immune reconstitution 
syndrome, gastritis, hepatìtis, renal íailure, neutropenia, 
thrombocytopenia, and hypersensitivity and severe skin 
reactions such as Stevenỉ-Johnson Syndrome and toxic 
epidennal necrolysis have occurred. Psychiatric distur- 
bances, ỉnduding anxiety, depression, paranoia, and 
suiddal ideation have also been reported, particularly in 
those w ith a pre-existing history of mental illness. 
Abnormal creatine phosphokinase values may occur and 
m yopathy and rhabdomyolysis have been reported 
although a causal relationship has not been established; 
nonétheless, caution is advised in patients at increased risk 
of these conditíons. Increased liver transaminases and 
serum triglyceride concentrations may also occur.

Interactions
Raltegravir is not a subsưate for cytochrome P450 
isoenzymes, and does not appear to interart vvith drugs 
metabolised by this mechanism. However, riíampidn 
induces the gỉucuronidase responsible for raltegravir 
metabolism (UGT1A1) and reduces plasma concentrations 
oỉ raltegravin ií use vvith riíampidn cannot be avoided, 
increasing the dose of raltegravữ may be considered (see 
Uses and Administration, p. 1009.ỉ).

Antivirals. Plasma concentrations of raltegravir vvere mod- 
estly increased by ataĩanavir and ritonavir-boosted ataza- 
navir in healthy subjects; this increase is not considered to 
be clinicaUy signihcant.1

In a pharmacokinetic study, use of raltegravir and 
maraviroc tògether resulted in decreased plasma concenưa- 
tions oỉ both drugs, although these changes were also not 
thought to be dinically sigrúEcant.2

1. ĩvramoto M. t t  ai. A uxanavir raodestly ỉncreases plasma levels of 
rattegravịr ỉn heallhy subjecư. CUn Infea Dừ 2006; 47: 137-40.

2. A nđrem  E, tí ai. A ssettm ent oí the  pharmacokinetics of co>administered 
maraviroc and n ltegrav ỉr. 3 r J ơ m  Pharmacoỉ 2010; 69; 51-7.

Gastrointeslinal drugs. The solubility oí raltegravir is pH- 
dependent, and use of omepraĩole has been noted to 
increase plasma concentratíons of raltegravir in healthy 
subjects.’ However, some HTV-iníected patients (and parti- 
cularly those with AIDS) have increased gastríc pH relat- 
ing to thelr illness, and da ta bom  HTV-iníected patients 
suggests acceptable saỉety and only modest pharmacoki- 
netíc interaction when gastric-add redudng drugs are 
used w ith rạltegravữ.1 u s  licensed product inỉoimatỉon for 
raltegravứ thereỉore suggests that no dose adjustment is 
needed w hen raltegravứ is used with gastric-ađd redudng 
drugs, although UK Ucensed inỉormation has advised that 
such combinations should be avoided unless considered 
essentíal.

1. ỉwam oto M. e ta l .  Hỉỉects oỉ oraeprazole on plasma leveỉs oí raUegravỉr. 
Oin bựea Dừ  2009; 48: 469-92.

Pharmacokinetics
Raltegravứ is absorbed on oral dosage and peak 
concentratìonỉ occur aíter 3 hours. There is considerable 
interindividuaỉ variarion in the pharmacokinetics. It is 
metabolised Via glucuronidation, catalysed by the enzyme 
u rid in e  d iphosphate  g lucu ronosy ltran sỉerase  1A1 
(UGT1A1), and excreted in both urine and íaeces as 
unchánged drug and metabolites.

Preparotions
Proprietarỵ Prẹporolions (details are given in Volume B)
Singie-ingradient PreporotKxu. AustraL: Isentress; Austria: Isen- 
tress Beĩg.: Isentress; Braz.:.[sentress; Canad.: Isentress; Chùe. 
Isentress; Chintr. Isentress (3tífc1#): Cz.: Isentress; Denm.: Isen- 
tress; Fr.: Isentress; Ger.: Isentress; Gr.: Isentress; Bong Kong: 
Isemress; Hung.: Isentress; IrL: Isentress; Israel: Isentress; ltaL: 
Isentress; Malaysia: Isentress; Neth.: Isenness; Norw.: Isentress; NZ: Isentréss; PoL: Isentress; PorL: Isenơess; Rus.: Iỉenưess 
(Hcempecc); Singapore. Isenữess; Spain: Isentress; Swed.: Isen- 
tress; Switz.: Isentress; Thai.: Isentress; VK: Isentress; ukr.: 
Isentress (Hcempecc); USA: Isenơess.

Resiquimod ỊriNNi

R-S4$' Résiquỉmodi’ Resiquimodum; S-28463; VML-600; 
PãMXMMQA. • ‘- ' ỉ  V  ■
4-Amíno-2-{ethõxymethyl)-a,a-dimethyl-1W-imida20[4I5<] 
quinoline-1-ethahol ■ : ■
Ci7HnNA=314.4 

ỹ CAS —, 144875-48-9.,
ÚNIÍ—V3DMU7PVXF.

ProỉiỊe
Rgsịquimod is an inunune response modiỄer that has been 
investigated for the topical ơeatm ent of genital herpes, 
common vvarts, and actinic keratosis. It is also being studỉed 
as a potential ad juna  therapy ỉor improving the immune 
rcsponse to certain vacdnes.
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Ribavirin (8AN, USAN, rlNN)

ICN-1229; Ríbaviriini; Ribavirina; Ribavirinas; Ribavirine; 
Ribavirinum; RTCA; Tribavirin; PnõaenpnH.
1 -p-o-Ribofuranosyl-l H-1,2,4-triazole-3<arboxamide.
CaH ,2^05=244.2 
CĂS —  36791-04-5.
ATC —  J05AB04.
ATC Vet —  QJ05AB04.
UNII —  497!7AWG6K

Pharmacopoeias. In Chín.. Eur. (see p. vii), and us.
Ph. Eur. 8: (Ribavirin). A white or almost vvhite crystalline 
powder. It exhibits polymorphism. Freely soluble in vvater; 
slightly soluble in alcohol; slightly soluble or very slightly 
soluble in dìchloromethane. A 2% solution in water has a 
pH of 4.0 to 6.5. Protect from light.
USP 36: (Ribavirin). A white crystalline powder. Freely 
soluble in vvaten slightly soluble in dehydrated alcohol. 
Store in airtight containers.

Uses and Administration
Ribavirin is a synthetic nudeoside analogue struaurally 
related to guanine. It is given by aerosol ỉn  the treatm ent of 
RSV inỉections (p. 961.3); this route appears to give better 
results than the oral route although its efficacy is 
questionable. It is used orally with an interỉeron alta or 
peginteríeron alỉa in the treatm ent of chronic hepatitis c  
(p. 990.3), induding HIV co-iníection. Ribavirin has been 
tiied in haemorrhagic fevers, such as haemorrhagic íever 
with renal syndrome and Lassa íever (p. 1011.1), and in 
SARS (p. 962.2).

For details of doses in children. see below.
Ribavirín is used, vvith an interieron alla or peginterỉeron 

alía, íor the treatment of chronic h e p a t i t í s  c. For 
iníormaúon on the dose oí interỉeron alla used in the 
treatment of chronic hepaútis c  see under Interieron Alfa, 
p. 989.2. Doses of ribavirin depend upon the p rodua used, 
but are given orally. usually rvvice daily, and are deteimined 
according to body-weỉght. Duration of ưeatment, and 
sometimes also dose, may be iníluenced by the genotype oỉ 
the hepatitis c  virus. In those with hepatitis c  iníection 
alone (mono-mfectìon), patients with vữal genotype 1, and 
probably genotype 4, should generally be ưeated for 48 
weeks and those with genotype 2 or 3 íor 24 weeks; data on 
genotypes 5 or 6 are insufũcìent to make recommendations. 
In co-ìnfection vvith HIV, ưeatm ent should generally be given 
for 48 weeks regardless of genotype.
Rtbtíol (Schering-Plough) is used, with interíeron alía-2b or 
pegỉnteiỉeron alfa-2b for hepatitis c.

The íollovving doses are recommended in the UK:
• adults up to 65 kg: 400 mg both in the momỉng and in the 

evening
• 65 to 80 kg: 400 mg in the moming and 600mg in the 

evening
• ỉrom 81 to 105 kg: 600 mg both in the moming and in the 

evening
• over 105 kg: 600mg in the moming and 800mg in the 

evening
In the USA, the dose of ribavirin given with interíeron 
aUa-2b is:

• adults up to 75 kg: 400 mg in the moming and 600 mg iri 
the evening

• over 75 kg: 600 mg both in the moming and in the 
evening
The fol)owing doses are used with peginteríeron alfa-2b:

• adults up to 6 5 kg: 400 mg both in the moming and in the 
evening

• ừom 66 to 80 kg: 400 mg in the moming and 600 mg in 
the evening

• írom 81 to 105 kg; 600 mg both in the moming and in the 
eveníng

• bom  105 kg: 600 mg in the morning and 800 mg in the 
evening

Copcgus (Roche) is used in the UK with inteiíeron alfa-2a or 
peginterieron alỉa-2a and in the USA w ith peginteríeron 
alfa-2a.

The following doses are used with peginterieron alfa-2a 
for mono-infection in genotype I or 4:

• adults up to 75 kg: 400 mg in the moming and  600 mg in 
the evening

• over 75 kg: 600 mg both in the moming and in the 
evening
For m ono-iníection in  genotype 2 o r 3 (with 
peginteríeron alfa-2a);

• all adults: 400 mg both in the mocning and in the evening 
The íollovving doses are used with interieron alfa-2a for 
mono-infection in genotype 1 to 4;

• adults up to 75 kg: 400 mg in the moming and 600 mg in 
the evening

• over 75 kg; 600 mg both in the moming and in the 
evening
For co-infection with HIV;

• all adults: 800 mg daily, irrespective of genotype
Dose reductionỉ of ribavirin may be necessary in patients 
who develop low haemoglobiri"concentrations. Ribavirin is 
contra-indicated in patienti vvith a creatinine clearance less 
than 50m t/m inute.
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Adminỉstration. Reíerence1 to the intravenous use of riba- 
virin.

1. Riner K  tt a 1. Intravenous ribavirin—revievv oí Ihc FDA’S Emergenqr 
Invntigational Ne** Dnjg Daiabase (1997-2008) and liicrature review. 
Poítgràd Med 2009; 121: 139-46.

Administrafion in children. Preparations of ríbavirin are 
available ỉor aerosol administration to inỉants and children 
vvith severe RSV iníection Via a small particle aerosol gen- 
erator. Solutions containing 20mg/mL are used; 300 mL, 
representing 6g of ribavirin, is delivered over a 12-to 18- 
hour period by aerosol at an average concentration of 
190mĨCTOgrams/litre of air. Treatment is given for 3 to 7 
days.

Ribavirin is used, with an interleron alfa or peginteríeron 
alỉa, for the ưeatment of chronic h ep a tit is  c .  Doses of 
ribavirín depend upon the product used, but are given 
orally, usually tvvice daily, and are determined according to 
body-weight. Duration oỉ ưeatment, and sometimes also 
dose, may be inAuenced by the genotype of the hepatitis c  
vims. In hepatìtis c  mono-infe«ion, patients with vữal 
genotype 1 should be ưeated for 48 weeks and those with 
genotỹpe 2 or 3 for 24 vveeks.Rebetol (Schering-Plough) is used, with interíeron aha-2b or 
peginteríeron alfa-2b. for hepatitis c.

The following doses are recommended in the UK for 
chiỉdren ỉ  years of age and older:

• less than 47 kg: 15 mg/kg daily in 2 diviđed doses
• 47 to 49 kg: 200 mg in the moming and 400 mg in the 

evening
• 50 to 65 kg: 400mg both in the moming and in the 

evening
• over 65 kg: the adult dose (above)

In the USA, ribavirin is licensed for use vvith interieron 
alỉa-2b and peginteríeron alỉa-2b, for the ưeatm ent oi 
children from 3 to 17 years of age. The recommended 
doses of ribavirin are:

• less than 47 kg: 15 mg/kg daily
• 47 to 59 kg: 400 mg both in the moming and in the 

evening
• 60 to 73 kg: 400 mg in the moming and 600 mg in the 

evening
• over 73 kg; 600 mg both in the moming and in the 

evening
Copegus (Roche) is not licensed for use in those less than l ỉ  
years of age.

For information on the dose of interíeron alỉa used in the 
ưeatm ent of chronic hepatitis c  in children see undei 
Interíeron Alía, p. 990.1.

EncephalHù. A beneĐcial response to ribavirin wa: 
reported in a child with severe La Crosse encephalitis.

All cross-reíerences reíer to entries in Volume A
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R ib a v ir in  w a s  g iv en  in tr a v e n o u s ly  in  a  d o s e  o f 25  m g /k g  
o v e r  th e  firs t 2 4  h o u rs  a n d  t h e n  re d u c e d  to  15 m g /k g  d a ily  
fo r  a  h ư th e r  9  days. A  sm all o p e n -la b e l  s tu d y 2 su g g ested  
th a t  r ib a v ứ in  m ig h t also  b e  a b le  to  r e d u c e  m o rta li ty  a n d  
n e u ro lo g ic a l  d e S à ts  in  a c u te  N ip a h  e n c e p h a l iú s .  H o w e v e r, 
o ra ỉ r íb a v ir in  w as n o t  e ííe c tiv e  in  r e d u ó n g  m o rta li ty  in  
c h ild re n  w i th  J a p a n e se  e n c e p h a lit is .3

In tx a v e n tr ic u la r  r ib a v irin  (p lu s  in t ra v e n tr ìc u la r  in te r le r -  
o n  a n d  o ra l  íso p rin o sin e )  w a s  ío u n d  to  b e  e ffecđ v e  in  4  o f  5 
p a tie n ts  w i th  s u b a c u te  s d e ro s in g  p a n e n c e p h a lit is .4 A  
c o n c e n tra t io n  o f r ib a v ir in  in  th e  CSF o f 5 0  to  2 0 0 m ic ro -  
g ram s /m L  c o m p le te ly  in h ib i te d  v ira l  re p llca tio n ; d o ses  o f 
r ib a v ir in  g iv e n  to  a c h ie v e  th is  c o n c e n ư a t io n  ran g e d  {rom  1 
to  9 m g /k g  daily .

1 . M c ỉu n k in  JE , t í  a ỉ. T re a tm e n t o f  scvere  La C rosse  encephaỉỉtís  w ỉtb  
in tra v e n o u s  ribav irin  ĩoUovving d ỉagnosis b y  b r a in  b iopsy. P td ia trk s  
1 9 9 7 ;9 9 :2 6 1 - 7 .

2 . C h o n g  HT, t í  a i. T rea tra em  o f a c u te  N ipah  e n ce p h a lỉd s  w ith  r ibav irỉn .
A m  S tía ro í 2001; 4 9 ; 8 1 0 -1 3 .

3 . K u m a r  R, t í  a i. R a n d o m ử e d , c o m ro lled  tr ia l o í  o ra l ribav irin  fo r 
Ja p a n e se  e n ce p h alỉd s  in  c h ỉỉd ren  ỉn  U tta r  P rad esh , In đ ỉa . ữ ờ ĩ b ự e ứ  D ừ  
2009; 4 8 : 40Ơ -6.

4 . H osoya M r t í  a i. P h a rm ac o ỉả n e tỉc s  a n d  eữ ec ts  o f  r ibav irin  foQow ỉng 
ỉn tra v e n tr ic u ỉa r  a d m ỉn ỉs tra tìo n  fo r t r e a tm e n t  o f  su bacu te  sd e ro s ỉn g  
p a n e n c e p h a ỉỉth . A n tìm ừ ro b  A Ịc n ts  ơ ư m o th e r 2004; 4 8 :4 6 3 1 - 5 .

H a e m o rr h a g ic  f e v e r s .  T h e  n e a tm e n t  oi h a e m o rrh a g ic  
{evers (p . 9 5 2 .1 )  is  m a in ly  s y m p to m a tic . H o w e v e r, rib a -  
v ir in  h a s  b e e n  re p o r te d  to  re d u c e  m o r ta li ty  in  p a n e n ts  
w i th  L assa  íe v e r ,1 h a e m o r rh a g ic  íe v e r  w ith  r e n a l  
s y n d ro m e ,1 a n d  p o ssib ly  C r im e a n -C o n g o  h a e m o rrh a g ic  
íe v e r3' 5 a n d  B o ĩiv ian  h a e m o r rh a g ic  íe v e r .6 I n ư a v e n o u s  
r ib a v ir in  b a s  also  b e e n  tr ie d  in  t h e  r e la te d  h a n ta v iru s  
p u lm o n a r y  sy n d ro m e ,7-* b u t  a  sm a ỉl ra n d o m ise d , d o u b le -  
b lin d , p la c e b õ -c o n ơ o lle d  s tu d y ’ vvith i n ư a v e n o u s  r ib a v irin  
r e p o r te d  n o  sig n iẼ can t d if£erence  in  s u rv iv ạ l  b e tw e e n  th e  
2  g ro u p s.

F o r  ơ e a tr n e n t  oí\Lassa fever, r ib a v ũ in  h a s  b e e n  g iv e n  
in tra v e n o u s ly  in  a  d o se  of 2  g  in iú a lly , t h e n  1 g  e v e ry  6 
h o u r s  fo r  4  days, t h e n  500  m g  e v e ry  8  h o u r s  fo r 6  d a ỹ s .1 
T re a tm e n t  is m o st e ffec tive  if s ta r te d  w i th in  6  days o f  th e  
o n s e t  o f  fev e r . E x p e rie n c e  h a s  s h o w n  th a t  r ig o rs  m a y  o c c u r 
ư th e  d ru g  is g iv en  as  a  b o lu s  in je c tio n , b u t  t h a t  th is  c a n  b e  
o v e rc o m e  b y  g iv ing  i t  as  a n  in íu s lo n  o v e r  3 0  m in u te s .10 F o r  
p ro p h y la x is ,  a n  o ra l d o se  o ỉ  r ib a v ir in  6 0 0  m g  4  tú n es  daily  
fo r  10 d a y s  h a s  b e e n  su g g e ste d  fo r  a d u lt s ,11 a lth o u g h  th is  
w a s  c o n s id e re d  to  b e  e x cess iv e  b y  o th e r  c o m m e n ta to rs 12 
w h o  su g g e ste d  th a t  o ra l doses  o f 1 g  d a ily  (a í te r  a n  
in tr a v e n o u s  load in g  d o se  fo r th o se  in  w h o m  th e  s ta r t  o f 
p ro p h y la x is  is de lay ed ) m ig h t b e  su ita b le .

1. M cC orm ick  JB . t í  a i. Lassa fev e n  eữ ec tiv e  t h e ra p y  w ith  rỉba v ỉrỉn . N  E n g l 
J  M ed  1986; 314: 2 0 -6 .

2 . H uggins JW . t í  a i. P rospective. doub le -b lin d . c o n cu rrc n t, p laccbo - 
concro ỉỉed  d ỉn ic a l tr ia l o f  im ra v e n o u s  r ib av irin  th e ra p y  o í h e m orrhag ỉc  
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18. .
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6. K ilgore  P E  t í  a i. T re a tm e n t o f  B olỉv ian  h e m o rr tia g ỉc  ỉe v e r  w ỉth  
ìm ra v e n o u s  ribav irin . C lin  In Ịta  D ử  1997; 24 : 7 1 8 -2 2 .

7 . A n o n y m o u s . H an tav iru s p u ỉm o n a ry  sy n d ro m e — n o rth e a s te m  U n ited  
States! 1994 . JA M A  1994; 27 2 : 9 9 7 -8 .

8 . Prochoda  K. t í  a i. H an tav ỉru s-asso d a te d  a cu te  re sp ira to ry  ỉa ilu re. s  E n g l 
J  M ed  1993; 329: 1744.

9 . M e n z  G J, t í  a ỉ. C oU aborative A n tiv ira l S tu d y  G ro u p . Placebo-Cữntroỉled, 
d o u b le -b l in d  tria ỉ ỡ ỉ  ỉn ư a v e n o u s  r íb av ỉrín  fo r th e  trea tm e n t of 
h a n ta v iru s  card io p u lm o n a ry  sy n d ro m e  in  N o rth  A m erica , ơ in  In fe ơ  D ừ  
2004 ; 3 9 : 1307-13.

ỉ  0 . F lsh er-H o c h  SP, t í  a i. U n ex p e cted  a d v erse  r ea c tio n s  d u r in g  a d ỉn ic a l trial 
In ru ra l W est Aírica. A n íiv ira l R a  1992; 19: 139 -47 .

1 ỉ . H olm cs GP, t í  a l. Lassa íe v e r  in  th e  U n ited  S tates: investỉga tỉon  o ỉ  a  case 
a n d  n e w  g uideỉines fo r m a n a g e m e n t. N  E n g Ị ]  M ed  1990; 3 2 3 :1 1 2 0 -2 3 .

12. Jo h n s o n  KM. M o n a th  TP. ỉm p o rte d  Lassa íe v e r—reexam in ing  th e  
a lg o ri th m s . N  E n g i J  M ed  1990; 323 ; 1 139 -41 .

A d v e r s e  E ffec ts

W h e n  g iv e n  by irthalatìon, r ib a v ir in  h a s  so m e tim e s  led  to  
w o rs e n in g  o f lu n g  íu n c t io n , b a c te r ia l  p n e u m o n ia ,  a n d  
p n e u m o th o r a x .  to  c a rd io v a sc u la r  e ffe c ts  ( in d u d in g  a  (aỉl in  
b lo o d  p re s s u re  a n d  c a rd ia c  a r re s t) ,  a n d . ra re ly .  to  a n a em ia , 
h a e m o ly s is , a n d  reticu lo c y to s is . C o n ịu n c tiv it is  a n d  sk in  ra sh  
h a v e  a lso  o c c u n e d . P r e á p i ta t io n  o{ in h a le d  r ib a v irin  a n d  
c o n s e q u e n t  a c c u m u la tio n  o f  f lu id  h a s  o c c u rre d  in  th e  tu b in g  
o f  v e n ti la t in g  e q u ip m e n t.

T h e  m o s t  c o n u n o n  a d v e rs e  effec ts  r e p o r te d  b y  p ạ tie n ts  
t a k in g  oral r ib a v irin , w i th  e i t h e r  i n te r íe r o n  a lfa  o r  
p e g in te r íe ro n  alfa, a re  p s y c h ia tr ic  r e a c t io n s  (su c h  as 
a n x ie ty ,  d e p re ss io n , in so m n ia , a n d  Irr ita b il i ty )  a n d  flu -lik e  
sy m p to m s . I if e - th re a te n in g  o r  ía ta l  a d v e rs c  effec ts in d u d e  
s e v e re  d e p re ss io n , s u id d a ỉ  id e a tio n , re la p s e  o f  d ru g  a b u se  o r  
o v e rd o se , a n d  b a c te r ia l  in íe c tio n . S e v e re  a d v e h e  eH ects 
i n d u d e  h a e m o ly tic  a n a e m ia ,  le u c o p e n ia ,  th ro m b o c y to p e -  
n ia ,  a p la s tic  a n a e m ia ,  d ia b e te s  m e ll itu s ,  a u to - im m u n e  
d iso rd e rs , g a s tro in te s tin a l  sy m p to m s , p a n c re a ti t is , p u lm -  
o n a r y  e m b o lism , c h e s t  p a in ,  l iv e r  d y s íu n c t io n , a n d  
in te r s t i t i a l  p n e u m o n i t is .  L u p u s  e iy th e m a to s u s ,  r a s h  
( in d u d in g  v e ry  r a r e ly  S te v e n s - J o h n s o n  sy n d ro m e  a n d

tox ic  e p id e rm a l necro lysis), a n d  p h o to se n s itiv ity  h a v e  also 
b e e n  rep o rted . G ro w th  r e ta rd a t ìo n  ( in d u d in g  d e c re a se  in  
h e ig h t a n d  tv e ig h t) h a s  b e e n  r e p o n e d  in  c h ild re n . M a n y  
v aried  ad v e rse  effec ts m a y  o c c u r a s  a  re su lt  o f  th e  u s e  o f 
rib a v irin  w i th  in te r ie r o n  a lfa  (see  u n d e r  A d v e rse  E íỉe c ts  in  
In te r ie ro n  Alfa, p . 99 2 .2 ).

I n d d e n c e  o f  a d v e r s e  e f f e c h .  A  re v ìe w ' oi a d v e rs e  e ííec ts  
r e p o r te d  in  110  p a tie n ts  w i th  s u s p e a e d  o r  p ro b a b le  SARS 
w h o  w e re  t te a te d  w ith  r ib a v ir in  ĩo u n d  th a t  6 1 %  o f th e  
p a tie n ts  h a d  e v id e n c e  o f h a e m o ly tic  a n a e m ia .  I n  a  sm a lle r  
c o h o rt  o f  76  p a tie n ts  h y p o c a lc a e m ia  a n d  h y p o m a g n e s -  
a e m ia  w e re  r e p o r te d  in  5 8 %  a n d  4 6 %  o f p a tìe n ts ,  re sp e c -  
tive ly , w h fle  2 9 %  h a d  e v id e n c e  o f  b o th  h y p o c a lc a e m ia  
a n d  h y p o m a g n e sa e m ia . A  re tro sp e c tiv e  c o h o r t  s tu d y 2 
ĩo u n d  th a t  th e  a d v e rse  effec ts sư o n g ly  a s s o d a te đ  vvĩth  th e  
u se  o f  r ib a v irin  (m o stly  h ig h -d o se )  in  3 06  p a tie n ts  vvith 
c o n h rm e d  o r  p ro b ab le  SAKS, w e re  P ro g ressiv e  a n a e m ia ,  
h y p o m ag n e sa e m ia , a n d  b rad y c a rd ia .

1. Knovvles SR. t í  a i. C om m on a d verse  e v e n ts  a sso d a te đ  w ỉth  th e  u se  o ỉ 
ribav irin  ỉo r  severe  acu te  re sp ira to ty  sy n d ro tn e  In  C a n ad a . CU n ĩn Ịé ứ . D ừ  
2003; 37 : 1139 -42 .

2. M u ỉỉer MP, t í  a i. C anad ỉan  SARS R esearch  N etw ork . A đ v erse  e v en ts  
assocỉateđ  w ith  h igh -dose  ribav irìn : e v id en c e  f ro m  th e  T o ro n to  o u tb rea k  
o i severe  a cu te  rẽsp ira to ry  sy n đ ro m e . P h arm acotherap y  2007 ; 27 : 4 9 4 -  
503.

P rec a u tio n s

SPECIHC CAtmONS FOR ữỉHALED TREATMEMT. S ta n d a rd  su p p o rtiv e  
r e sp ứ a to ry  a n d  ílu id  m a n a g e m e n t  s h o u ld  b e  m a in ta in e d  
d u r in g  ae ro so l t te a tm e n t  w i th  r ib a v ir in  a n d  e le c tró ly te s  
s h o u ld  b e  m o n ito re d  d o s e ly .  E q u ip m e n t  s h o u ld  b e  
m o n ito re d  fo r p r e d p i ta t io n  o f  r ib a v irin . P re c a u tio n s  sh o u ld  
b e  ta k e n  to  m in im ise  a tm o sp h e ric  p o l lu t io n  w ith  r ib a v ir in  
d u r in g  ae ro so l in h a la d o n .

SPECIFIC CAƯTIONS FOR ORAL TREATMENT. R ib a v ir in  s h o u ld  
n o t  b e  g iv en  o ra lly  to  p a tie n ts  w i th  p re -e x is t in g  m ed ic a l 
c o n d ltio n s  th a t  c o u ld  b e  e x a c e rb a te d  b y  r ib a v ir in -in d u c e d  
b aem o ly sis , i n d u d in g  sign iH can t o r  u n s ta b le  c a rd ia c  d isease  
o r  h a e m o g lo b in o p a th ie s  ( th a la s s a e m ia  o r  s ic k le -c e ll  
a n a e m ia ) . B lo o d  cell c o u n ts  a n d  c h e m is try  s h o u ld  be  
m e a su re d  a t  th e  s ta r t  o f t re a tm e n t,  a í t e r  2  a n d  4  vveeks o f 
t re a tm e n t,  a n d  p e rio d ica lly  th e r e a íte r .  P a tie n ts  vvith r e n a l  
im p a irm e n t a n d  a c re a t in in e  d e a r a n c e  o f  less  t h a n  
5 0 m L /m in u te  s h o u ld  n o t  rec e iv e  o ra l  r ib a v irin . I t  sh o u ld  
b e  a v o id e d  h ỉ p a tie n ts  w i th  se v e re  h e p a tic  im p a irm e n t  o r  
d e c o m p e n sa te d  d r rh o s is  o f  th e  l iv e r  (C h ild -P u g h  6  o r  
m o re ) . T h e  p o te n t ia l  fo r d e v e lo p m e n t  o f  g o u t  s h o u ld  be  
co n s id e red  in  p red isp o sed  p a tie n ts .  P a tie n ts  s h o u ld  b e  
m o n ito re d  fo r  signs  a n d  sy m p to m s  o í  p sy c h ia tr ic  d iso rd e rs . 
R ib av ir in  th e ra p y  is c o n tra - in d ic a te d  in  c h ild r e n  a n d  
ad o le sc e n ts  w i th  a  h is to ry  of, o r  e x is tin g , p sy c h ia tr ic  
d iso rd ers . T he  grovvth o f c h ild re n  s h o u ld  b e  m o n ito re d  a n d  
th y ro id  { u n c tio n  sh o u ld  b e  te s te d  e v e ry  3  m o n th s .  P a tie n ts  
in íe c te d  w ith  h e p a tí tis  c v iru s  a n d  HTV s h o u ld  b e  c a re íu lly  
m o n ito re d  fo r  s ig n s  o f  m ỉto c h o n d ria l  t o x iã ty  a n d  lac tic  
a d d o s is . D e n ta l a n d  p e r io d o n ta l  d iso rd e rs  h a v e  b e e n  
re p o r te d  a n d  re g u la r  d e n ta l  e x a m in a tio n s  a n d  g o o d  o ra l 
h y g ie n e  a re  adv ised .

C o n la c t le n s e s .  R e p o rt o f d a m a g e  to  a  n u r s e 's  so ft c o n ta c t  
len se s  a f te r  in te rm itte n t  o c c u p a tio n a l e x p o s u re  to  a e ro so -  
lised  r ib a v ú in  o v e r  a  p e rio d  o f 1 m o n th .1

I .  D iam ond SA. D u p u is  LL. C o n ta a  le n s  da m ag e  d u e  to  r ib av írin  ex p o su re . 
D ĨC P  A n n  P h arm àco ther 1989; 2 3 :4 2 8 - 9 .

Porphỵrio. T h e  D ru g  D a ta b ase  fo r  A c u te  P o rp h y ria , c o m - 
p iled  by  th e  N o n v e g ia n  P o rp h y ria  C e n tre  (N A PO S) a n d  
th e  P o rp h y ria  C e n tre  S w ed e n , d a s s ií ie s  r ib a v irin  a s  p ro b - 
ab ly  n o t  p o rp h y rin o g e n ic ; i t  m a y  b e  u s e d  as a  d r u g  o f  first 
ch o ice  a n d  n o  p re c a u tio n s  a re  n e e d e d .1

I. The Orug Database [or Acute Porphyria. Available at: hitp:í/www. 
dnjgs-porphyria.org (accessed 24/10/11)

P re g n a n c y . O ra l rib a v irin  h a s  b e e n  r e p o r te d  to  b e  te ra to -  
g e n ic  a n d  e m b ry o d d a l in  rodents a n d  is c o n tra - in d ic a te d  in  
p re g n a n c y  o r  in  th o se  w h o  m a y  b e c b m e  p r e g n a n t .  R iba- 
v irin  w a s  n o t  íọ u n d  to  b e  te ra to g e n ic  in  baboons. A l th o u g h  
th e re  a re  n o  case  rep o rts  o f  te r a to g e n ld ty  a f te r  e x p o su re  
to  a e ro so lised  rib a v irin  d u r ín g  p re g n a n c y , l ic e n se d  p ro d u c t  
in ío rm a tio n  ad v ỉse s  th a t  p r e g n a n t  w o m e n  a n d  th o se  p la n -  
n ỉn g  p re g n a n c y  sh o u ld  a v o id  e x p o s u re  to  th e  ae ro so l. 
P re g n an c y  s h o u ld  also  b e  a v o id e d  in  p a r tn e rs  o ỉ  m a le  
p a tíe n ts  tak in g  r ib a v ữ in  o ra ũ y . E ííe c tìv e  c o n tra c e p t io n  
sh o u ld  b e  u s e d  d u r in g  t r e a tm e n t  a n d  fo r  6  m o n th ỉ  a f te r  
th e  e n d  of ơ e a tm e n t .  M a le  p a tie n ts  vvhose p a r tn e r s  a re  
p r e g n a n t  s h o u ld  u s e  a  c o n d o m  to  m in im is e  v a g ứ ia l  e x p o - 
s u re  to  rib a v irin .

In te ra c tio n s

U se o f r ib a v irin  w i th  ã d o v u d in e  is  n o t  re c o m m e n d e d  as 
p a tíe n ts  a re  a t  in c re a se d  r is k  o f  a n a e m ia .  In c re a s e d  to x id ty  
h a s  a lso  b e e n  s e e n  w i th  d id a n o s in e , a n d  th e  c o m b in a d o n  
sh o u ld  b e  a v o id e d . R ib a v ir in  ỉn h ib its  t h e  p h o s p h o ry la tỉo n  o{ 
NRTIs su c h  a s  ã d o v u d in e ,  la m iv u d in e ,  a n d  s ta v u d in e ,  b u t

a lth o u g h  UK licen sed  p ro d u c t in lo rm a tio n  suggests th is  m a y  
red u c e  th e ir  ac tiv ity  agaúnst HTV, u s  p r o d u a  in ío rm a t io n  
in d ica tes  th a t  n o  s u c h  re d u c tio n  h a s  b e e n  se e n  in  p rac tic e .

A n tico a g u la n ts . F o r  re íe re n c e  to  th e  e ííec t o f r ib a v ữ in  o n  
th e  ac tiv ity  of wajfarin, see  u n d e r  A n tivứ als, p . 1533 .1 .

Antiviral Aờion
R ibav irin  inh ib its  m a n y  v iru ses  ỚI viiro a n d  in  animal 
m o d els . Hovvever, th is  ac tiv ity  h a s  n o t  n ecessa rily  c o rre la te d  
w ith  ac tiv ity  a g a in s t  h u m a n  in íe c tio n s . R ib a v ir in  Ịs 
p h o sp h o ry la te d  b u t  its  m o d e  o f a c tio n  is s tiil u n d e a r ;  it 
m a y  ac t a t sev era l sites, in d u d in g  c e llu la r en z y m e s , to  
in te r ie re  w ith  v ira l n u d e ic  a d d  syn th esis. T h e  m o n o -  a n d  
trip h o sp h a te  d e riv a tiv es  a re  b e lie v e d  to  b e  re sp o n s ib le  ío r  its  
a n tiv i ra l  a c tiv ity . S u s c e p tib le  D N A  v i ra s e s  in c lu d e  
herp esv iru ses , a d e n o v iru ses , a n d  p o x v ứ u se s . S u scep tib le  
RN A v ứ u se s  i n d u d e  L assa v iru s , m e m b e rs  o f  t h e  
b u n y a v ỉr id ae  g ro u p , in flu e n za , p a ra in flu e n z a , m easles , 
m u m p s , a n d  RSV, a n d  HTV.

Pharmacokinetics
A erosolised  rib a v ỉrin  is ab so rb e d  system ically , b u t  local 
co n c en tra tìo n s  in  th e  re sp ira to ry  tra c t  s e ơ e tìo n s  a re  m u c h  
h ig h e r  th a n  p lasm a  c o n c e n tra tio n s . P lasm a ha ỉỉ-U ỉe  is  a b o u t 
9 .5  h o u rs . T he b io av a ila b ility  o f a e ro so lisẹd  r ib a v ir in  is 
u n k n o v v n  an d  m ay  d e p e n d  o n  th e  m o d e  o f  d e lỉv e ry .

R ibavirin  is rap id ly  ab so rb e d  a íte r  o ra l d o ses  a n d  p e a k  
p la sm a  c o n c e n tra t io n s  o c c u r  w i th ín  1 to  2  h o u r s .  
A b so rp tio n  is e x te n s iv e  b u t  o ra l  b io av a ilab ility  is a b o u t  45 
to  65 %  as a  resu lt o f  first-pass m etab ò lism . S te ad y  State 
p lasm a  c o n c en tra tio n s  o ccu r a fte r  a b o u t 4  vveeks w ith  
tvvice-daily o ral d o ses  r e sụ ltin g  in  p é a k  p ỉasm a  c o n c e n ư a -  
tio n s  6 tim es h ig h e r  t h a n  th a t  a f te r  sing le  doses. O n  s to p p in g  
d o s ta g  th e  p lasm a halí-U íe  is a b o u t  3 00  h o u rs  as  a  r e s u lt  of 
s lo w  e lim in a tio n  f ro m  n o n -p la sm a  c o m p a rtm e n ts . R ib av ir in  
d o e s  n o t  b in d  to  p la sm a  p ro te in s . R ib a v ir in  ìs  n o t  
m e ta b o lis e d  b y  t h e  c y to c h ro m e  P 4 5 0  System ; Í t is 
m etab o lised  b y  rev e rs ib le  p h o sp h o ry la tío n  a n d  d e g ra d a tio n  
in v ò lv in g  d e ríb o sy la tio n  a n d  a m id e  h y d ro ly s is  to  g iv e  a 
txiazole c a ib o x y a a d  m e ta b o li te . A íte r  a  sing le  o ra l  d o se  t h e  
te rm in a l half-life  is a b o u t  120  to  170 h o u rs .  R ib a v ir in  is 
m a in ly  e x a e te d  in  th e  u r in e  as u n c h a n g e d  d rũ g  a n d  
m etab o lite s . In s ig n ih ca n t a m o u n ts  o f th ẹ  d ru g  a re  re m o v e d  
b y  haem odia lysis.

R e íe re n c e s .
1. Kramer TH. tí ai. Hemodialysỉs dearance of ỉntravenously adminisicređ 

ri ba vi rin. Antimiavb Agenừ ơtemother ỉ 990; 34: 489-90.
2. Glue p, tí ai. The sỉngỉe dose pharmacokỉnetỉcs of rtbavirin ỉn subjects 

with chronic liver dỉsease. BrJ Oin Pharmacol 2000; 49: 417-21.
3. Tsubota A, tí ai. Phannacokỉnetỉcs ỡí ribavỉrin in combỉned interieron- 

alpha 2b and ribavỉrin therapy for chronic hepaúris c  vỉrus ínícctíon. Br J Gin Pharmacoỉ 2003; 55: 360-7.
4. Kamar Ne tí đỉ. Ribavỉrin pharmacokỉnetícs ỉn renal and ỉiver cranspỉant 

patíents: evịdence that ít depends on renal hmctíon. Am J Kiđney Dừ 
2004;43:140-6.

5. Uchỉda M, tí  ứl. Assessment of adveise reactíons and phaitnacolđnetics 
of rỉbavirỉn ỉn combỉnatỉon wíth ỉnterieron aỉpha*2b in padents with 
chronic hepadtỉỉ c . Drug Mtíab Pharmacakintí 2004; 19:438-43.

6. Wade SỈCtíaL Phannacokinetics of rỉbavíxin in patíents wỉth hepatìtis c 
virus. BrJ ctm Pkarmaeai 2006; 62:710-14.

Preparátìons
Proprietary Preparaiions (details are given in  V olum e B)

Single-ingredient Preparotions. Arg.: Copegus; L aztiet; Ribavirol; 
VibuzoI; Xilopar; AustraL: Rebetol; V ừ a ạ d e t; Austria: Cope- 
gus; Rebetol; Seìg.: Copegus; Rebetol; Virazole; Braz.. Ribav; 
Viramid; Virazole; Canad.-. Virazole; Chile: Rebetol; chiita: 
Altìssum (U S A !); Ao Jia  Bang Qing ($5££); Da C hang

HÙa Le sh a  ị&ữìỳ); Ju n  Da Tan ( ặ ỉ ả a ) ;  Li Li De (ÍJ  
TỉÊS); Li Li Ning Li Mai Xin Nai De ( S S ) ;
N anyuan (®7Ẽ); Qi Li Qịng (2fýjW): Rui Di ( í í i ầ ) ;  Tong Xin 
(Tặlá); Wei La Ke ( Ế t a ỉ ĩ ) ;  W ei Li Ning ( a S íÌT ) ;  VVei Ú n  
f t ) ;  Wei Rui Ke (ĩSM%): W eilexing (lfiflsS ); X inweiling ( í l ^  
H ); Cz.: Copegus; Rebetol; Dettm.: Copegus; Rebetol; Fin 
Copegus; Rebecol; Fr.: Copegus; Rebetol; Ger.: Copegus; Rebe- 
tol; Virazole; Gr.: Copegus; Rebetol; Vừazole; Hang Kong: 
Copegus; Rebetol; Virazole; Hung.: Copegus; Rcbetol; India: 
Ribavin; IndũH.: HepaviraE Rebetol; V iraáde; IrL: Copegus; 
Rebetok Israel: Copegus; Rebetol; ItaL: Copegus; Rebetol; Vira- 
zole; Jpn: Copegus; Rebetol; Malaysia: Copegus; Rebetol; Mex.: 
Copegus; Desiken; T tivorin; V arinan Vilona; Virazide; Neth.: 
Copegus; Rebetol; VUarib; Viiazole; Nữrw.: Copegus; Rebetol; 
NZ: Copegus; Rebetol; Phữipp.: Rebetol: Ribazole; PoL: Cope- 
gus; Rebetol; Port: Copegus; Rebetol; Rus.: A rviron
(ApBHpOH)t; Rebetol (PeổCToa); Ribamidil (PHSaMH/ma); Ribapeg 
(PH6aner); Ribavin (Ph6sshh); T rivorin (TpHBopHH); Virazole 
(BHpa30a); S-A/r.: Copegus; singapore. Copegus; Rebetol; Vira- 
io lé; spain: cópegus; R ebe to t Virazole; Sweí: Copegus; Rebe- 
tol; Virazole; Switz.: Copegus; Rebetol; Thai.: Copegus; RebetoU Turk.: Copegus; R e b e to t Ribasphere; Viron; VK: Copegus; 
Rebetol; Vlrazole; Ưkr.: Copegus (Koneryc); Livel (IhÍBen); 
Rebetol (Peốcroa); USA: Copegus; Rebetoh RibaPakỷ; Riba- 
sphere; Ribaspheres; R ibatab ị; Virazole; Veneỉ.: RebetoL

Muhi-ingre(£eni Preparations. Arg.: B ioteron H epakit; AustraL: 
Pegasys RBV; Pegatton; R e b e ư o n t; Canad.: Pegãsys RBV; Pege- 
tròn ; Hong Kong-. R ebetron t; Mex.: H epatron Cỷ; -Pegtron

The Symbol t  denotes a preparation no longer actively marketed



1012 Antivirals

C o ư o n ak  Kit; NZ: Pegasys RBV; Pegatron; R e b e tro n t; Roíeron- 
A RBV; p h ữ ip p .: Pegasys RBV.

Phormocopoeiol PreporoHom
BP 2014: K ibavũ in  P ow der for N ebuliser Solution;
U SP 36: R ibavirin  Capsules; R ibavirin  ỉo r  Inh ala tio n  Solutìon; 
R ibavirin Tablets.

R i l p i v i r i n e  ỈUSAN. rlNNI
■ R‘ 278474^;'Rilplvirin;' Rilpivirina;- Rilpivtrinum; TMC-278; 
'PỂthbnViBMpMH.' ’ > '

1 £]-2-CyanỐéthény(]-2,6-ốimethylphényl}amino) 
!pynmidir>2-yQ3mỉno}bẹrỊÌrónitrile. ■
CaH,aNs=366'4 - •
CAS —  500287-72-9 V,
Aĩc-rM5AG05, i. . ' "
.ATC Vet —  QJ05ÁG05. . 
um — FI96A8X663. '

R ilp ỉv ir ín e  H y d r o c h lo r id e  (USW, riNNMỊ
Hidrocloruro -de rilpivirina; Rilpiviriné, Chỉorhydrate de; 
Rilpivirini Hydrochloridum; PnnbnuBupnHa rnapoxnopnq. 
C22H,8Ns,HỎ=402.9 
CAS —  70036ỉ-47-3.
ATC — J05AG05.
ATC Vet —  QJ05AG05. 
um — 212WAX8KDD. .

U se s  a n d  A d m in i s t r a t io n

R ilp iv ứ in e  is a  s e c o n d -g e n e ra tìo n , d ia ry lp y rim id in e  N N R n  
w ith  a n t ìv ứ a l  a c tiv ity  a g a in s t  H IV -1. I t  is  u se d  ìn  th e  
t r e a tm e n t  o f  HTV in íe c tìo n  a n d  AIDS (p . 9 5 7 .2 ). V iral 
re s ỉs ta n c e  e m e rg e s  rap iđ ly  w h e n  r ílp iv ữ in e  is u se d  a ỉo n e  in  
th e  ơ e a tm e n t  o f HTV ứ iíe c tío n , a n d  i t  is th e r e ío r e  u se d  w ith  
o th e r  a n từ e tr o v ữ a ls .

R ilp iv irin e  is g iv e n  o ra lly  a s  th e  h y d ro c h lo r id e , b u t  doses  
a re  e x p re s se d  in  t e n n s  o ! r ilp iv ir in e ;  27 .5  m g  o f  rilp iv ir in e  
h y d ro c h lo r id e  is e q u iv a le n t  to  a b o u t  25  m g  o f rilp iv ir in e . It 
ís g iv e n  w í th  fo o d  Ũ1 a  dose  o f  2 5  m g  đ a ily  w ith  a  o n c e -d a ily  
N RTI reg ix n en .

F ix e d -d o se  c o m b in a tio n  p r o d u a s  h a v e  b e e n  d e v e lo p e d  
in  o r d e r  to  im p r o v e  p a t i e n t  a đ h e r e n c e  a n d  a v o id  
m o n o th e r a p y , th e r e b y  d e c re a s ìn g  th e  risk  o f  a c q u ire d  d ru g  
res is ta n c e . A  c o -fo im u la te d  ta b le t  c o n ta in in g  rilp iv ir in e , 
e m tr id ta b in e ,  a n d  te n o ío v ir  (so m e tim e s  re ỉe r re d  to  as 
'B tr ip la ')  is  a v a ila b le  in  s o m e  c o u n tr ie s . A  slovv-release, 
p a re n te ra l  ỉo im u ỉa t io n  is a ls o  u n d e r  in v e s tig a tio n  fo r 
e x te n d e d - in te rv a l  i n tr a m u s c u la r  o r  s u b c u ta n e o u s  use . 

R e íe re n c e s .
1. Poznỉak AJL tí ai. EHicacy and saĩety oỉ TMC278 in anũretroviral-naive 

HIV-1 patìentK wcck 96 resuhs of a phaae Db randomỈ2ed triaí. AIDS 
2010; 24: 55-65.

2. Azỉjn H, e t a i. TMC278, a next-gencratíơn nonnudeoside reverse 
transaìpuse inhibitor (NNKTI), actíve against wỉỉd-type and NNKTI- 
resỉstant HTV-1. A rư im icrob  A ý tn ts  ơ te m o th e r 2010; 54: 718-27.

3. Macarthur RD. Cỉỉnicaỉ Trial Report: TMC278 (Riỉpívirine) versus 
eíavimư as mi tia] thcrapy in ưeannem-naĩve, HIV-1-inícaed patients. 
Curr ỉrtfeđ Dừ Rep 2011; 13: 1-3.

4. Mỉỉỉcr CD. tí *L Rũpivirine: a new additíon to the anti-HIV-1 
armamentarium. D ru p  Today  201 ỉ; 47: 5-15.

s. MoHna JM. tí aL Rỉỉpivinne versus efavirenz with tenoỉovir and 
emtridtabỉne in treatment-naỉve aduhs ỉn/ected wỉth HTV-1 (ECHO): a 
phase 3 randomised double-bllnd active-controUed ũriaL Lmetí 2011; 
378: 238-44.

6. Cohen CJ. t í  a í. Rỉlplvirine versus eíavỉrenx wỉth two background 
nudeoside or nudeotíde reverse ơansCTtpuse Inhibitors in ưeatmem* 
naỉve aduhs iníccted wỉth HIV-1 (THRXVE): a phase 3, randomised, 
non-inferiority niaL L a n a t 2011; 378: 229-37.

A d v e r s e  E ỉ k c t s

T h e  m o s t  c o n u n o n  a d v e rse  e ữ e c ts  o í  m o d e ra te  in te n s ity  
assocãa ted  vvith  a n t ì r e t to v ừ a l  r e g im e n s  c o n ta in in g  r ilp iv ữ -  
in e  a re  d e p re s ã v e  d iso rd e rs , i iu o m n ỉa ,  h e a d a c h e , a n d  
rash e s . D e p r e s ã v e  d iso rd e rs  i n d u d e  d e p re s se d  m o o d , 
a lte re d  m o o d , d y sp h o ria , a n d  n e g a tiv e  th o u g h ts ,  a n d  m o re  
se rio u s  p s y c h ia tr ic  a d v e rse  cBects su c h  as  s e v e re  d e p re s s io a  
a n d  s u id d a l  id e a t ío n  a n d  s u id d e  a tte m p ts .  O th e r  a d v e rse  
eH ects o ỉ  m o d e r a te  i n te n á ty  i n d u d e  a b d o m in a l p a in . d ry  
m o u th ,  n a u s e a  a n d  v o m it in g ,  ía t ig u e ,  s o m n o le n c e ,  
a b n o n n a l  d re a m s , a n d  d im n e s s .

R a ised  l iv e r  e n z y m e  v a lu e s  o f  m o re  t h a n  2 .5  tim e s  th e  
u p p e r  l im it  oỉ n o r m a l  w e re  r e p o r te d  in  3 to  4 %  oi p a tìe n ts .  
R a ỉsed  to ta l  b i l iru b in  a n d  s e ru m  c re a t in in e  v a lu e s  a n d  ra ised  
s e ru m -c h o le s te ro l  ( to ta l  a n d  lo w -d e n s i ty  lip o p ro te in )  
c o n c e n tra t io n s  h a  v e  b e e n  re p o r te d .

I m m u n e  re c o n s t i tu tio n  s y n d ro m e  (a n  m ila m m a to ry  
im m u n e  r e s p o n s e  re su ltin g  in  d in ic a l  d e te r io ra tio n )  h a s  
b e e n  r e p o r te d  d u i in g  th e  ỉn it ia ]  p h a s e  o f  t r e a tm e n t  w i th  
c o m b in a tio n  a n tứ e ơ o v ứ a l  th e r a p y ,  in d u d in g  rilp iv ir in e . in  
H IV -in fe a e d  p a tìe n ts  w i th  s e v e re  i n u n u n e  d e B d e n c y . 
A c c u m u la t io n  o r  re d is tr ib u tio n  o f  b o d y  fa t  ( lip o d y s tro p h y ) 
in d u d ỉn g  C en tra l o b esity , d o rso c e rv ic a l  í á t  e n la rg e m e n t  
(b u ữ a lo  h u m p ) ,  p e r ip h e ra l  vvasting . f a d a l  tv astin g , b re a s t  
e n la r g e m e n t  a n d  c u sh in g o iđ  a p p e a ra n c e  h a v e  b e e n  s e e n  in

p a tie n ts  re c e iv in g  a n tì r e t ro v ira l  th e ra p y , in d u d in g  rilp iv ir-  
in e .

Precautions
R ilp iv irin e  is n o t  re c o m m e n d e d  in  p a tie n ts  w ith  se v e re  
h e p a tic  im p a ừ m e n t  (C h ild -P u g h  d a s s  C ), a n d  s h o u ỉd  b e  
u s e d  w ith  c a u tio n  in  p a tìe n ts  w i th  m o d e ra te  l iv e r  d ise a se . I t  
s h o u ld  a lso  b e  u s e d  vvith c a u tìo n  in  p a tìe n ts  vvith se v e re  
r e n a l  im p a irm e n t  o r  e n d -s ta g e  re n a l  d isease .

Interactions
R ilp iv ữ m e  is m e ta b o lis e d  m a in ly  b y  c y to c h ro m e  P 4 5 0  
iso e n z y in e  CY P3A 4. C o n s e q u e n tly .  i t  m a y  c o m p e te  w ith  
o th e r  d ru g s  m e ta b o lis e d  b y  th is  System , p o te n tia ỉ ly  re su ltin g  
in  m u tu a l ly  in c re a se d  p la s m a  c o n c e n tra t io n s  a n d  to x id ty .  
C ỉa r i th ro m y d n , e ry th r o m y đ n ,  a n d  ơ o le a n d o m y d n  m a y  
in c re a se  th e  p la s m a  c o n c e n tra t io n  o f r ilp iv ir in e  d u e  to  
e n z y m e  in h ib itio n ; a n  a lte m a t ìv e  to  th e s e  m a c ro lid e s  (su c h  
as a ã t h r o m y d n )  s h o u ld  b e  c o n s id e re d  w h e n e v e r  possib le . 
A lte m a tiv e ly , e n z y m e  In d u c e rs  m a y  d e ơ e a s e  p lasm a  
c o n c e n ư a tio n s  o f  r ilp iv ir in e . C a rb a m a ĩe p in e ,  o x c a rb a re -  
p in e , p h e n o b a rb i ta l ,  p h e n y to in ,  r i ía b u tin ,  r i í a m p id n ,  
r i ía p e n tin e ,  sy s te m ic  c o rtico s te ro id s  (ex c e p t fo r  sing le  
doses), a n d  S t J o h n 's  w o r t  m a y  s ig n iR can tly  d e c re a se  th e  
c o n c e n t r a t io n  o f  r i lp iv ir in e  d u e  to  CY P3A e n z y m e  
ín d u c tio n . U se  o f  th e s e  d ru g s  w ith  t h e  a n ti r e ư o v ira l  is n o t  
r e c o m m e n d e d  d u e  to  th e  p o ssib le  loss o f its  a c tiv ity  a n d  
d e v e lo p m e n t oi r e s i ỉta n c e .

D ru g s  th a t  in c re a se  th e  gas tr ic  pH  m a y  a lso  d ec re a se  
p lasm a  c o n c e n tra t io n s  o f r ìlp iv ir in e  a n d  re s u l t  in  p ossib le  
loss oi a n tiv ũ a l  a a iv i ty  a n d  d e v e lo p m e n t o f  re s is ta n c e . U se  
o f  r i l p i v i r i n e  p l u s  a  p r o t o n  p u m p  i n h ỉ b i t o r  is  
c o n ư a - in d ic a te d ,  vvhile a n ta d d s  o r  h is ta m in e  H 2-re c e p to r  
a n ta g o n is ts  s h o u ld  b e  u s e d  vvith c a u tio n  a n d  o n ly  h is ta m in e  
H j- re c e p to r  a n ta g o n is ts  th a t  c a n  b e  g iv en  o n c e  d a ily  sh o u ld  
be  u s e d . W h e n  g iv en  c o n c o m ita n tly , h is ta m in e  H j- re c e p to r  
a n ta g o n is ts  s h o u ld  b e  g iv e n  a i  le a s t  12 h o u r s  b e ío re  OT a t 
lea s t  4  h o u r s  a í te r  r ilp iv ir in e , w h ile  a n ta d d s  s h o u ld  b e  g iv en  
a t le a s t  2  h o u r s  b e ỉo re  o r  a t  lea s t  4  h o u r s  a f te r  rilp iv ir ín e .

R ilp iv irin e  in h ib i ts  p -g ly c o p ro tc in  in vitro a n d  p lasm a  
c o n c e n ư a tio n s  o f  d ru g s  ư a n s p o r te d  b y  th is  m e c h a n ism  
(su c h  as  d ig o x in  a n d  d a b ig a tra n )  m a y  b e  in c re a se d .

S u p r a th e r a p e u t ic  d o se s  o f  r i lp iv ú in e  p ro lo n g  th e  QTc 
in te rv a l;  c o n s e q u e n tly ,  c a u tio n  is ad v ise d  w h e n  r ilp iv ir in e  is 
g ỉv e n  w i th  d ru g s  w i th  a  k n o w n  r isk  o f  to rsa d e  d e  p o in te s .

Preparations
Proprietary PreparaHons (details are given in  V olum e B)

Single ingradienl Preporotioní. Belg.: E durant; CanatL: E durant; 
Denm.: E duran t; Eviplera; / r i :  E ducan t' Israel: E durant; Jpn: 
E d u ra n c  Neth.: E duran t; Norw.: E duran t; Spain: Edurant; Sweđ.: E d u ra n t Switz.: E duran t: UK: E durant; USA: EduranL

MuhHngradient Preparalions. Ger.: Eviplera; Israel: Eviplera; Norw.: Eviplera; Swed.: Eviplera; Switz.: Eviplera; UK: Evi- 
plera: USA: Com plera.

Rimantadine Hydrochloride
ỊBANM, USAN, HNNMI

EXP-126; H idrodoruro de rimaritadina; ! Rimantadina', 
hidrodoruro de; Rimantadine, Chlorhydrate de; Rimantadini 
Hydrochloridum; PnMaHT3flHHa rMflpoxnopn/Ị. 
{flS)-1-(Adamantạn-1-yl)ethylamine hydrochloride;. a- 
Methyl-1-adamantanemethylámine hydróchloride. 
C,2Hj ,N^CI=215.8 •
CAS -r- .13392-28-4 (rimantodine); 1501-84-4 (rimontodìne 
hydroớibride).

■ATC —  J05AC02.
ATC Vet — QJ05AC02. ...................
UNII —  JEI07OOS8Y.

P h a im a c o p o e ia s .  I n  us.
U S P  3 6 : ( R im a n ta d in e  H y d r o c h lo r id e ) .  S to re  a t  a  
t e m p e ra tu re  o f  15 d e g re e s  tọ  30  d eg re e s .

U s e s  a n d  A d m ỉn i s t r a t io n

R im a n ta d ỉn e  h y d ro c h lo r id e  is u se d  s im ila r ly  to  a m a n ta d in e  
h y d ro c h lo r id e  (p . 8 9 0 .3 )  in  th e  p ro p h y la x is  a n d  t r e a tm e n t  
o f  su sc e p tíb le  in f lu e n z a  A  in íe c tio n s  (p . 9 6 0 .2 ). I t  is  g iv en  
o ra lly  i n  u s u a l  a d u l t  d o ses  o f  2 0 0  m g  d a ily  in  d iv id e d  doses. 
I n  e ld e r ỉy  p a d e n ts  t h e  u s u a l  d a ily  d o se  is lO O m g. A  do sag e  
re d u c t io n  is a ls o  n e c e s sa ry  in  p a tie n ts  w i th  s e v e re  r e n a l  o r  
s e v e re  b e p a tic  im p a irm e n t  (see  b e lo w ).

F o r  d e ta ils  o í  d o ses  in  d i i ld re n ,  s e e  b e lo w .

Revievvs.
1. J e ữ e n o n  T. t t  a l. A n u n ta d ỉn e  a n d  r im a n tad in e  fo r inO uenaa  A  in  a du lts . 

A vailab le  In  T h e  C o đ i ra n e  D au b a ae  o í S ys iem atic  R e v ìo v ĩ; Issue  2. 
C h ỉc b e s le r  J o h n  W Uey; 2 0 0 6  (acceased l ỉ / 0 6 /0 8 ) .

2 . A lves G a lv ỉo  M G . t t  a ỉ. A m a n u d in e  a n d  r im a m a d ỉn e  ỉo r  InQ uenaa  A  in  
c h ild re n  a n d  th e  e lderly . A vailab le  in  T he  C o c h ran e  D a u b a a e  o í 
S y s tem ad c  R eviervs: ls su e  1. C h ich e s ten  J o h n  W iley; 2 008  (a c c e se d  
2 1 /1 0 /0 9 ) .

Administration in children. F o r  t h e  p ro p h y la x is  o f in ílu -  
e n z a  A  in  c h ild re n  b o m  1 y e a r  o f age , a n  o ra l  d o s e  o í  
5 m g /k g  d a íly  ÚI 1 o r  2  đ iv id e d  d o ses, u p  to  a  m a x im u m  
d a ily  d o se  o f  1 5 0 m g , m a y  b e  g iv e n . C h ild re n  10 y e a rs  o f  
a g e  a n d  o ld e r  m a y  b e  g iv e n  lO O m g tvvice d a ily ; th o s e  
vveighing  Iess t h a n  4 0  k g  s h o u tđ  b e  g iv e n  a  đ o se  o f  
5 rn g /k g  d a ily , reg a rd le s s  o ỉ  th e i r  a g e . A lth o u g h  n o t  
llc e n se d  fo r  t h e  ư e a tm e n t  o f  in f lu e n z a  A  so m e  e x p e r ts  
c o n s íd e r  t h a t  í t  m a y  b e  g iv e n  to  ch U d ren  b o m  1 y e a r  o f  
age.

Administratíon in hepatic or renal impairment. T h e  u s u a l  
o ra l d o se  ol r im a n ta d in e  in  p a tie n ts  w i th  s e v e re  r e n a l  o r  
se v e re  h e p a tic  im p a irm e n t  a n d  in  e ld e r ly  n u rs in g  h o m e  
p a tie n ts  is lO O m g d a ily .

A d v e r s e  E ffe c ts  a n d  P r e c a u tio n s

T h e  in c id e n c e  a n d  s e v e r i ty  o f a d v e rse  e ữ e a s  asso c ia te d  w ith  
r im a n ta d ỉn e  a p p e a r  to  b e  lo w . T h o se  m o s t c o m m o n ly  
re p o r te d  a re  g a s tro in te s tin a l  d is tu rb a n c e s  su c h  as  n a u s e a ,  
v o m itin g , a b d o m in a l p a in ,  d ry  m o u th ,  a n d  a n o re x ia ,  CN S 
e tte c ts  su c h  as  h e a d a c h e , in so m n ia , n e rv o u s n e s s ,  a n d  
d izz iness, a n d  a s th e n ía .  O th e r  less íre q u e n tly  r e p o n e d  
a d v e rse  e líe c ts  i n d u d e  a u x ia ,  a g iu t io n ,  c o n c e n tra t io n  
d ifficu lties, d ia r rh o e a ,  d y sp ep sia , d e p re ss io n , d y sp n o e a , sk in  
rash , so m n o le n c e , a n d  t ín n i tu s .

T h e re  h a v ẽ  b e e n  re p o r ts  o f c o n v u ls io n s , in d u d in g  g ra n d  
m a l c o n v u ls io n s , a n d  r im a n ta d in e  s h o u ld  b e  g iv e n  vvith 
c a u tio n  to  p a tie n ts  w i th  e p ilep sy . D oses a re  r e d u c e d  ỉn  
se v e re  r e n a l  o r  h e p a tic  im p a irm e m ; re d u c e d  d o ses  a re  a lso  
u se d  in  t h e  e ld e rly .

A  rev ievv1 o f c lin ica l s tu d ie s  in  a d u lts  c o n c lu đ e đ  th a t  
r im a n ta d ìn e  a n d  a m a n ta d in e  vvere e q u a lly  e ỉỉe c tiv e  ỉo r  
p r e v e n t io n  a n d  t r e a tm e n t  o f in f lu e n z a  A, b u t  r ìm a n ta d in e  
w a s  s ig n iíic a n tly  b e t t e r  to le ra te d  t h a n  a m a n ta d in e  a t  u s u a l  
doses. A n o th e r  sy s te m a tic re v ie v v 2 e v a lu a tin g  th e  s a le ty  a n d  
e íB cacy  o f a m a n ta d in e  a n d  r ìm a n ta d in e  in  c h ild re n  a n d  th e  
e ld e r ly  w i th  ln f lu e n z a  A  c o n d u d e d  t h a t  a l t h o u g h  
r im a m a đ in e  vyas s a íe  in  th e s e  g ro u p s, i ts  eỉB cacy  w a s  
u n p r o v e n  a n d  th e r e lo r e  its  u se  c o u ld  n o t  b e  r e c o m m e n d e d .

ĩ n  a  s tu d y ’ to  e v a lu a te  t h e  sa fe ty  o f  Io n g - te rm  
n m a m a d in e  fo r  e ld e rly , c h ro n ic a lly  ill in d iv id u a ls  d u r in g  
a n  ỉn ílu e n z a  A  e p id e m ic , a  s ig n ìũ c a n d y  g re a te r  p r o p o r t io n  
o í  p a tic n ts  ta k in g  r im a n ta d in e  d e v e lo p e d  a n x ie ty  a n d /o r  
n a u s e a  c o m p a re d  vvith th o se  ta k in g  p lac e b o . T h e re  vvas a lso  
a  s ig n iũ c a n tly  g re a te r  n u m b e r  o í  d ay s in  vvhich  a n x ie ty ,  
n a u s e a ,  c o n ỉu s io n , d e p re s s io n , o r  v o m itin g  vvere r e p o r te d .  
M o st o f  th e s e  a d v e rs ẽ  e lỉe c ts  la s te d  less th a n  9  d a y s  a n d  
w e re  se ld o m  se v e re  e x c e p t  in  2 p a tie n ts  w h o  w ith d re w  b o m  
th e  s tu d y  b e c a u s e  o f  in so m n ia ,  a n x ie ty , o r  b o th  a n d  a  th i r d  
vvho s u ỉle re d  a  g e n e ra ỉis e d  c o n v u ls io n . In  a  la rg e r  s tu d y 4 th e  
i n d d e n c e  o ỉ  th e s e  sy m p to m s  w a s  s im ila r  in  t r e a tm e n t  a n d  
p lac e b o  g ro u p s.

O b se rv a tio n s  o f  s e iz u re s  in  2  p a tie n ts  re c e iv in g  in ílu e n z a  
p ro p h y la x is  w i th  r im a n ta d in e  h y d ro c h lo r id e  e m p h a s ise d  
th a t  c h ro n ic a lly  ill a n d  e ld e r ly  p a tie n ts  p r o n e  to  s e iz u re s  
( e s p e d a lly  th o se  vvho m a y  h a v e  h a d  a n tìe p ile p tíc  th e r a p y  
w i th d ra w n )  m a y  b e  a t  g re a te r  risk  o f  d e v e lo p in g  s e iz u re s .s A  
p r e c a u t io n a r y  m e a s u r e  o f  r e d u d n g  th e  r im a n ta d in e  
h y d ro c h lo r id e  d o sa g e  to  lO O m g d a ily  a n d  te m p o ra ry  re -  
in ư o d u c t io n  o ỉ  a n tìe p ile p tìc s  w a s  su g g e ste d .
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Breast ỉeeding. R im a n ta d in e  is d is tr ib u te d  in to  b re a s t  
m ilk  i n  animals in  c o n c e n tra t io n s  a b o u t  tvvice th o se  m e a -  
su re d  in  t h e  s e ru m . u s  l ic e n sed  p ro d u c t  in lo rm a t ío n  States 
t h a t  r im a n ta d in e  s h o u ld  b e  a v o id e d  in  b re a s t- íe e d in g  
m o th e r s .

Pregnancy. A lth o u g h  th e r e  a re  n o  d a ta  a v a ila b le  o n  th e  
u s e  o f r im a n ta d in e  in  p r e g n a n t  vvom en , u s  l ic e n se d  p ro -  
d u c t  in lo r m a t io n  S ta tes th a t  i t  s h o u lđ  o n ly  b e  u s e d  L' 
p o te n t ía l  b e n e f i t  ju s t if ie s  th e  r isk  to  th e  íe tu s  as  e m b ry o - 
t o x id ty  h a s  b e e n  re p o r te d  in  raĩs g iv en  h ig h  d o se s  01 
r im a n ta d in e .

A n t iv ỉ r a l  A d i o n

R im a n ta d in e  is a n  M 2  io n  c h a n n e l  in h lb i to r  t h a t  in h ib i t  
in ũ u e n z a  A  v iru s  r e p lic a tio n  m a in ly  b y  b lo d õ n g  th e  M 2 
p r o te in  lo n  c h a n n e l ,  th e r e b y  p r e v e n t in g  fu s io n  o f  th e  v iru  
a n d  th e  h o s t-c e ll  m e m b r a n e s  a n d  th e  re le a se  o f  v ira l  R N / 
i n to  th e  c y to p la sm  o l  in íe c te d  cells.

All cross-reíerences refer to entries in Volume A
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R e sis ta n c e  to  r im a n ta d in e  c a n  o c c u r rap id ly  a n d  res is tan t 
v iru s  m a y  b e  t r a n s n ũ t te d  to  d o s e  co n ta c ts  o í  p a tíe n ts  tre a te d  
vvith r im a n ta d in e  a n d  c a u se  in flu e n z a . R ũ n a n ta d in e  a n d  
a m a n ta d in e  s h o w  c o m p le te  c ro ss-res istan ce .

R e s i ỉ ta n c e .  R e s is ta n c e  o f  ỉn f lu e n z a  A  v iru ses  to  th e  a d a-  
m a n ta n e  M 2  io n  c h a n n e l  in h ib ito rs  a m a n ta d in e  a n d  
r im a n ta d in e  c a n  o c c u r  s p o n ta n e o u s ly  o r  e m e rg e  tap id ly  
d u r in g  t r e a tm e n t.  A  s in g le  p o in t  m u ta t ío n  in  th e  co d e  
s e q u e n c e  fo r  t h e  a m ln o  a d d s  a t  p o s itio n s  26, 27 , 30, 31, 
o r  3 4  o f  t h e  M 2  p r o te in  c a n  c o n íe r  c ro ss-res istan ce  to  b o th  
a m a n ta d in e  a n d  r im a n ta d in e .  T h e  re s is ta n t v iru ses  c a n  
still re p llc a te  a n d  b e  t r a n s m ỉt te d .1' 3 A  re p o r t4 d escrib ing  
th e  g lo b a l p re v a le n c e  o f  a d a m a n ta n e - re s is ta n t  in£ luenza A  
v iru se s  o v e r  a  10 y e a r  p e r io d  sh o w s a n  in c re a se  ỉn  d m g  
res ỉs ta n c e  h o m  0 .4 %  d u r in g  th e  ỉ 9 9 4 / ỉ  in ílu e n z a  se aso n  
to  1 2 .3 %  d u r in g  t h e  2 0 0 3 /4  seaso n . D u rin g  th e  2 0 0 5 /6  
in flu e n z a  se a so n , W H O  a n d  th e  N a tio n a l R esp ira to ry  a n d  
E n te ric  V irus  S u rv e il la n c e  S y s tem  (NREVSS) lab o ra to ries  
in  t h e  U n i te d  S ta te s  r e p o r te d  tes ts  o n  120 in ũ u e iư a  
v iru se s  o f  w h ic h  1 0 9  (9 1 % ) w e re  ío u n d  to  h a v e  su b stitu - 
t io n s  in  t h e  M 2  p r o te in  t h a t  w o u ld  c o n íe r  res is tan ce  to  
a m a n ta d in e  a n d  r im a n ta d in e .3 In  t h e  USA, t h e  rep o r te d  
a d a m a n ta n e  re s is ta n c e  ra  te  ỉo r  in flu e n z a  A  in c re a se d  h o m  
11%  fo r  th e  2 0 0 4 /5  in ílu e n z a  se a so n  to  9 2 %  ío r th e  
2 0 0 5 /6  in f lu e n z a  s e a s o n .’  O n  th e  basis o f th is  in ỉo rm a tio n , 
th e  CD C n o  Io n g e r  re c o m m e n d s  a m a n ta d in e  o r  r im a n ta -  
d in e  fo r  t h e  t r e a tm e n t  o r  p ro p h y la x is  o f  in f lu e n z a  A in íe c -  
t ìo n s .5,4

1. B c lsh e  RB, e t a l  G en e tic  b asis  o (  resis tance  to  r ỉm a n u d in e  exnergỉng 
d u r in g  t te a tm e n t  o f  in f iu e n za  v tru s  ỉn te cd o a . J  V tro ỉ 1988; 6 2 :1 5 0 8 -1 2 .

2. H ay d e n  FG. e t a i  E m e rg e n ce  a n d  a p p a re n t tran sm issỉon  o f  rin uncađ ine - 
re s ỉs ta n t ỉn ũ u e n z a  A v iru s  ỉn  íam ilies. N  E n g ỉ J  M ed  1989; 321: 16 9 6 -
1702.

3. CDC. Hagh lcvcls  o ỉ  a d a m a n ta a e  r e s ữ u n c e  am o n g  in ỉìu en z a  A (H3N2) 
v iru se s  a n d  in te i ỉm  g u ỉd e ỉỉn e s  f ò r  u se  of an  tí vừa] agem s— U nited S tates, 
2 0 0 5 -0 6  ỉn f lu e n za  se aso n . M M W R  2006; 55: 4 4 -6 . Aỉso avaitable a u  
h t tp : / /w w w .c d c .g o W m m w r /p r e v ỉe w /m m w r h tm l /m m 5  5 0 2 a 7 .h tm  
(accessed  1 3 /0 6 /0 8 )

4 . B ríg h t RA. e t a i. I n d d e n c e  o í  a d a m a n u n e  resistance  a m o n g  ln lluenza  A 
(H 3N 2) v iru se s  ỉso la te d  w o rld w ỉd e  from  1994  to  2005: a cause fo r 
c o n ce rn . L a n a t 2005 ; 366 : 117 5 -8 1 .

5. B rỉgh t RA. e t a i. A d a m a n ta n e  re s ỉỉtan c e  am o n g  in flu e n za  A v ỉru ses 
Ỉso ỉá ted  e a r ly  d u r ỉn g  th e  2005 -2 0 0 6  in flu e n za  season  ỉn  th e  U n ited  
S ta te s . JA M A  200 6 ; 29 5 : 8 9 1 -4 .

6. CDC. P re v e n d o n  a n d  c o n tro l o f  in fỉuenza : recom m endatỉons of th e  
A dv iso ry  C o m m itte e  o n  Im m u n ữ a tío n  P n c d c e s  (ACIP). M M W R  2007; 
5 6  (RR-6): 1 -5 4 . A iso a vailab le  a u  h ttp ://w w w .cdc.gov /m raw T /P D F /rr/ 
r r5 6 0 6 .p d f  (accessed  13 /0 6 /0 8 )

P h a r m a c o k in e t ic s

R im a n ta d in e  h y d ro c h lo r id e  is weIL b u t  s low ly , abso rbed  
f ro m  th e  g a s tro in te s tin a l  t r a c t  a n d  p e a k  p lasm a  c o n c e n ư a -  
tio n s  o c c u r  a í te r  a b o u t  6  h o u rs .  I t  h a s  a  la rg e  v o lu m e  o f 
d is tr ib u tío n  a n d  lo n g  e ỉỉm in a tio n  halí-U ỉe; re p o r te d  Ggures 
fo r h a lỉ - li íe  in  h e a l th y  a d u lts  ran g e  h o m  13 to  65 h o u rs  
( m e a n  2 5 .4  h o u rs )  a n d  h o m  2 0  to  6 5  h o u is  (m e a n  32  
h o u rs )  in  th o se  o v e r  7 0  y e a rs  o f age. P ro tc in  b in d in g  o f 
r ím a n ta d ỉn e  is  a b o u t  4 0 % . I t  Is e x te n s iv e ly  m etab o lỉsed  in  
th e  l iv e r  w i th  less  t h a n  2 5 %  o f a  d o se  b e in g  e x c re ted  
u n c h a n g e d  in  t h e  u r in e ;  a b o u t 7 5 %  is e x c re ted  as 
h y d ro x y la te d  m e ta b o lỉ te s  o v e r  7 2  h o u rs .  In  s e v ere  ren a l o r  
h e p a ú c  im p a irm e n t  th e  e lim in a tỉo n  h a lí- life  is a b o u t 
d o u b le , n e c e s s ita t in g  a  d o sa g e  red u c tio n .

Preparations
Proprietory Preparotíons (details a re  given in  Volum e B)

Single-ingredient Preparations. China: J ín  Di Na (3feiÉíH); J in - 
Tong ( ỉậ ® );  u  A n  i& Ề ) ;  Tai z h i Ao ( * £ & ) ;  Cz.: M arid in t; 
Mex.: Gabirol; Pol.: R ũnan tin ; Rus.: Algirem (Ajii.rKpeM)t; 
O tv irem  (OpBHpeM); ukr.: R em avir (PeMíBHp); USA: Flumadine.

M uHHngredient Preparations. Rus.: A ntigrippin-M axim um
(AHTHrpHnnHH-MaiccHMyM); A ntigrippin-M axim um  (Ahth- 
rpHnirHH-MaxcnMyM).

Pharm acopoeial Preparations
U SP 36: R im am adine  H ydrochloride Tablets.

R i t o n a v i r  {BAN, USAN, ríNNỊ 
.A-84538; Abbott-84538; ẦBT-538; Rịtonaviiri; Ritonavimm; 
ÍPMTOHaBMp.. - .... ,
5-Thiazolylmethyl .{(aS)-a-t(,1S35H-hydroxy-3-((25)-:2-{3-[(2- 

.isopropyl-4-thiazolyl)methyl]-3-methylureido)-3-methylbu-, 
ty ra m id o M -p h e n y lb u ty l]p h e n e th y l}cá rb a m a te ;> A /'- 
[(lS,3S,4S)-1-Benzyt-3-hydroxy-5-phenyl-4-(V,3-thìazol-5- 

:ylmethoxycarboriylamino)penty(I-/^-{[(2-isopropyl-ĩ3-thia- 
zol-4-y1)methyũ(methy0carbamoylH-valinamide. J
C37H « N A S z= 720.9...  ■/■*; ;v" ■ - ■ :
G45 —  155213-67-5.. :
ATC — J05AE03 ’ -  '
ATCVet —  QJ05AE03 " 1 '
UNIl —  03J8G9Ọ825. "  ■ -/•-

P h a rm o c o p o e ia s .  I n  Eur. (se e  p . vii), Int., a n d  us.

P h . E u i .  8 : (R ito n a v h ) . A  w h i te  o r  a lm o s t w h ite  p o w d e r . 
P ractica lly  in so lu b le  in  w a te r;  h e e ly  so lu b le  in  m e th y l  
a lc o h o l a n d  ỉn  d ic h lo ro m e th a n e ; v e ry  s lig h tỉy  so lu b le  in  
a c e to n itr ile . I t  e x h ib its  p o ly m o rp h ism . P ro te c t h o m  llg h t. 

U S P  36: (R ito n a v h ) . A  w h ite  t o  l ig h t  t a n  p o w d e r . P ractica lly  
in so lu b le  i n  w a te n  v e ry  so lu b le  in  aceto n itr ile ; h e e ly  
so lu b le  i n  d ỉc h lo ro m e th a n e  a n d  in  m e th y l  a lco h o l. S to re  in  
a ir t íg h t  c o n ta in e rs  a t  a  t e m p e ra tu re  b e tw e e n  5 deg rees  a n d  
3 0  deg rees . P ro te c t h o m  lig h t.

U se s  a n d  A d m in is t r a t io n

R ito n a v ữ  is a n  H TV -protease in h ib i to r  w i th  a n tiv ũ a l a c tlv ity  
a g a ỉn s t HIV. I t  is  u s e d  in  th e  t r e a tm e n t  o f  HIV in íe c tìo n  a n d  
A1DS (p. 9 5 7 .2 ) .  V ira l re s is ta n c e  e m e rg e s  rap id ly  w h e n  
r i to n a v h  is  u s e d  a ỉo n e , a n d  i t  is  th e r e ío r e  g iv e n  w ith  o th e r  
a n từ e ơ o v ira ls .  I t  is a lso  w id e ly  u s e d  as a  p h a rm a c o k ỉn e tic  
e n h a n c e r  o f  o th e r  H lV -p ro te a se  in h ib ito rs  ( r i to n a v ử -  
b o o s te d  th e ra p y ).

F o r ư e a tm e n t ,  r i to n a v ir  is g iv e n  o ra ỉly  in  a n  a d u lt  d o se  o f 
6 0 0  m g  tw ic e  d a ily  w i th  food . I n  o rd e r  to  m in ũ n ise  n a u se a , 
r i to n a v ừ  m a y  b e  s ta r te d  a t  a  d o se  o f  3 00  m g  tw ice  d a ily  a n d  
g rad u a lly  in c re a se d  o v e r  a  p e i io d  o f  u p  to  1 4  day s b y  100  m g  
tw ice  d a ily  to  a  to ta l  o f 6 00  m g  tw ice  da ỉly . F o r d e ta ils  of 
d o ses  in  c h ỉld re n , se e  be lo w .

W h e n  u s e d  as a  p h a rm a c o k in e t ic  e n h a n c e r  r i to n a v ữ  is 
g iv en  in  d o se s  oi 100  to  2 00  m g  o n c e  o r  tw ice  daily. 
R e v le w s .
1. Lea AP, Faulds D. Rítonavữ. Drugs 1996; 52: 541-6.
2 . CoopCT CL, t í  a L  A  rev ỉe w  o f lo w -d o se  r ỉto n a v ỉr  ỉn  p ro tease  in h ib ỉ to r

com b in ario n  th e ra p y . C ĩm  In ftữ  D ừ  20Q3; 158 5 -9 2 .
3. W illdns E . T he  c u n e n t  ro le  o i r ỉto n a v ir-b o o s le d  p r o te a x  in h ib i to n  in  

th e  m a n a g e m e n t o f HTV in íe cd o n . J  H IV Thtr 2008; 1 3 :9 -1 8 .
4 . B ỉen n a n  W F, t í  a ỉ. H IV m o n o th e ra p y  w ith  rìtonav ỉr-boosted  p ro tea se  

In h lb ịto n : a  sy ttem a tic  r tv ie w . Á ID S  2009 ; 23 : 2 7 9 -9 1 .

Administration. A d ju s tin g  th e  d o sa g e  o f  r ito n a v ir  h o m  
6 0 0  m g  tvvice d aily  to  3 00  m g  e v e ry  6  h o u rs  im p ro v e d  to l-  
e rab ility  in  2  p a ú e n ts  w h o  w o u ld  o thervvise  h a v e  s to p p e d  
th e  d ru g .1

1. M erry  c. tí al. Im p ro v ed  to le rab illty  o f r ito n a v ír  de rived  írom  
p h a n n ac o k in e tic  p d n c lp le i . B r J  c tm  rh a m u a t 1996; 42 ; 787.

Administration in chiidren. F o r  th e  ư e a tm e n t  o f  HIV 
in fe c tio n  in  c h ild re n , r i to n a v h  is  g iv e n  d a ily  w i th  o th e r  
a n tire tro v ira l  d ru g s. US Iic e n sed  produCT in ío rm a tio n  p e r-  
m its  th e  u s e  o f  o ra l r ito n a v ir  in  in ía n ts  o v e r  1 m o n th  of 
age, w h e re a s  i n  th e  U K  i t  is r e c o m m e n d e d  h o m  2 y e a rs  of 
age . T h e  d o se  g iv e n  sh o u ld  n o t  e x c ee d  th e  m a x im u m  
a d u lt  d o se  o ỉ  6 0 0 m g  tvvice d a lly .

T h e  re c o m m e n d e d  dose  re g im e n  is a n  in itia l d o se  of 
2 5 0  m g /m 2 tw ice  d a ily  in c re a s ỉn g  b y  50 m g /m 2 tw ice  d a ily  a t 
2 -  o r  3 -d a y  in te rv a ls  u p  to  3 5 0  to  4 0 0  m g /m 2 tvvice da ily .

A d v e r s e  E f fe d s

T h e  m o s t  c o m m o n  a d v e rs e  e ỉ ỉe c ts  a s s o d a t e d  w ith  
a n th e tro v ira l  r e g im e n s  c o n ta in in g  r i to n a v h  a re  a s th e n ia ,  
g a s tro in te s tin a l  e h e c ts  (a b d o m in a l p a in , a n o re x ia , n a u s e a ,  
vom itín g , a n d  p a rt íc u la r ly  d ia r rh o e a ) ,  h e a d a c h e , ta s te  
d iso rd er, a n d  n u m b n e s s  o r  t in g lin g  a ro u n d  th e  m o u th  o r  in  
th e  e x tre m itie s . O n e  o f th e  m o re  se rlo u s  ad v e rse  effec ts  of 
r i to n a v h  is  p o te n t ia l ly  fa ta l p a n c re a ti t is .  O th e r  c o m m o n ly  
re p o r te d  a d v e rs e  e ííe c ts  i n d u d e  a n x ỉe ty ,  d izziness, in so m - 
n ia ,  fev er , o th e r  g a s ữ o in te s t in a l  e h c c ts  (d ry  m o u th ,  
dyspepsia , íla tu le n c e ,  local t h r o a t  ir r ita tio n , m o u th  u lce r), 
h y p e ra e s th e s la , m a ỉa ise , p h a ry n g it is , p ru r i tu s ,  rash , svveat- 
ing , v a so d ila ta t io n , a n d  w e ig h t  loss. A llerg ic r e a c tio n s  
i n d u d e  u r tic a ria , m ild  sk in  e ru p tio n s ,  b ro n ch o sp a sm , 
a n g io e d e m a , a n d  ra re ly  a n a p h y la x is .  A p ossib le  a s so d a t ỉo n  
w ith  S te v e n s - J o h n so n  sy n d ro m e  h a s  b e e n  re p o r te d  w ith  
r i to n a v ir .  R e p o r te d  a b n o rm a l  l a b o r a to r y  re su lts  a re  
d e ơ e a s e d  h a e m o g ỉo b in  levels a n d  p o ta s s iu m  c o n c e n tra -  
tio n s , in c re a se d  e o s in o p h il c o u n ts .  ra ise d  Iiver e n z y m e s , 
am ylase, a n d  u ric  a d d  c o n c e n a a t io n s ,  a n d  d e c re a se d  free  
a n d  total thy rox ine concentrations; w hite  blood cell a n d  
n e u tro p h i l  c o u n ts  m a y  b e  re d u c e d  o r  in c re a se d .

A d v erse  e h e c ts  a s so d a te d  w i th  th e  u se  o ỉ  r ito n a v ir  as  a  
p h a n n a c o k in e tíc  b o o s te r  a re  d e p e n d e n t  o n  th e  o th e r  H IV - 
p ro te a se  in h ỉb ito r .

Im m u n e  r e c o n s tỉtu tio n  s y n d ro m e  (a n  in ũ a m m a to ry  
im m u n e  re sp o n se  re su ltỉn g  in  d ỉn ỉc a l  d e te r io ra tìo n )  h a s  
b e e n  re p o r te d  d u r in g  th e  in it ìa l  p h a se  o f ơ e a tm e n t  w i th  
c o m b in a tỉo n  a n th e tro v ira l  th e r a p y ,  in d u d in g  r ito n a v ữ , in  
H IV -ln fe rte d  p a tie n ts  w i th  s e v e re  im m u n e  d e ũ d e n c y .  
A c c u m u la tio n  o r  re d is tr ib u tio n  o f  b o d y  fa t ( lip o d y sư o p h y ) 
i n d u d ỉn g  C entral o b esity , d o rso c e rv ic a l  £at e n la rg e m e n t 
(buH alo  h u m p ) ,  p e r ip h e ra l  w a s tin g , í a d a l  vvasting, b re a s t  
e n la ig e m e n t ,  a n d  c u sh in g o id  a p p e a r a n c e  h a v e  b e e n  s e e n  in  
p a d e n ts  re c e iv in g  a n th e t ro v i r a l  th e r a p y  in d u d in g  r i to n a v h . 
M e ta b o lic  a b n o rm a lit ie s  s u c h  a s  h y p e rtr ig ly c e rid ae m ia , 
h y p e rc h o le s te ro la e m ia , in su l in  res is ta n c e , h y p e rg ly c a em ia , 
a n d  h y p e r la c ta ta e m ỉa  h a v e  a ls o  b e e n  rep õ r te d . Ẽ le v a te d  
c re a tỉn e  p h o s p h o k in a s e ,  m y a lg ỉa , m y o sitis , a n d  ra re ly  
rh ab d o m y o ly sis  h a  v e  b e e n  re p o r te d  w ith  H lV -p ro tease  
in h ỉb i to r s ,  p a r t i c u la r ly  w h e n  g iv e n  w i th  n u d e o s id e  
a n a lo g u e s . O s te o n ec ro s is  h a s  b e e n  re p o r te d , p a rt ỉc u la r ly  in

p a tie n ts  w ith  a d v a n ce d  HTV d isease  o r  lo n g - te im  e x p o su re  
to  c o m b in a tio n  a n từ e tro v ira l  th e ia p y . F o r  íu r th e r  in ỉo rm a -  
t io n  o n  ad v e rse  eS ects a s so d a te d  w i th  H lV -p ro tease  
ln h ib ito rs  see  u n d e r  In d in a v ir  SuU ate. p . 9 8 6 .2 .

Precautìons
R ito n a v ir  (as a n  a n tiv ira l a g e n t  o r  as a  p h a rm a c o k in e tíc  
e n h a n c e r )  sh o u ld  n o t  b e  u s e d  in  p a tie n ts  w l th  d e c o m - 
p e n s a te d  liv e r d ỉsease . C a u tio n  is adv ised  in  p a tie n ts  w ith  
s e v e re  h e p a tic  im p a irm e n t (C h ild -P u g h  G rad e  C) w i th o u t  
d e c o m p e n sa tío n . w h e n  r ito n a v ir  is u se d  a s  a  p h a n n a c o k i-  
n e tic  b o o s te r  w i th  a n o th e r  H TV-protease ỉn h ỉb ito r , a lth o u g h  
s p e d h c  re c o m m e n d a tio n s  d e p e n d  o n  th e  o th e r  d ru g . 
P a t ie n ts  w ith  p re -e x ỉs tin g  l iv e r  disease o r  c o -in ỉe c tio n  w ith  
c h ro n ic  h ep a titis  B o r  c  w h o  a re  tre a te d  w i th  c o m b in a tio n  
a n ti r e t to v ira l  th e ra p y  a re  a t  i n a e a s e d  r is k  fo r  s e v e re  a n d  
p o te n t la l ly  ỉa ta l  h e p a tic  a d v e rse  even ts . C a u t io n  is a d v ised  
in  ư e a t in g  p a tíe n ts  vvith h a e m o p h ilia  A  a n d  B as re p o r ts  o f 
s p o n ta n e o u s  b lee d in g  h a v e  b e e n  a s so d a te d  w ith  t h e  u s e  o ỉ 
H T V -protease in h ib ito is . P a tie n ts  sh o u ld  b e  m o n ito re d  for 
s ỉg n s  a n d  sy m p to m s o f p a n c re a ti t is  (a b d o m in a l p a ỉn , 
n a u s e a ,  v om itỉng , a n d  in c re a se d  se ru m  lip a se  o r  am y la se  
le  v e ls) a n d  r ito n a v ỉr  a e a tm e n t  sh o u ld  b e  s to p p e d  in  p a tỉe n ts  
d e v e lo p in g  p a n a e a t i t í s .  R i to n a v h  m a y  p ro lo n g  th e  PR 
ỉn te r v a l  in  so m e p a tie n ts , ỉn  r a re  cases le a d ỉn g  to  se c o n d -  o r  
th lrd -d e g re e  AV block; it  s h o u ld  th e re ío re  b e  ù s e d  w ith  
c a u tio n  in  th o se  a t  in a e a s e d  risk , i n d u d ỉn g  p a tíe n ts  w ith  
u n d e r ly ỉn g  s tru c tu ra l  h e a r t  d ỉsease , p re -e x is tm g  c o n d u c tio n  
S y stem  a b n o rm alỉtie s , isc h a e m ic  h e a rt  d isease , o r  ca rd io -  
m y o p a th y .

P o rp h y r ia .  T h e  D ru g  D a tab ase  fo r A cu te  P o rp h y ria , com - 
p i le d  b y  th e  N orvvegian P o rp h y ria  C e n tre  (NA POS) a n d  
t h e  P o rp h y ria  C e n tre  Svveden, d assiS es  r ỉ to n a v ir  a s  p o r-  
p h y r in o g e n iq  i t  sh o u ld  b e  p resc rib e d  o n ly  fo r  co m p e llin g  
re a s o n s  a n d  p rec a u tio n s  s h o u ld  b e  ta k e n  in  a ll p a tie n ts .1

ỉ .  T h e  D rug  D atabase  ío r  A cu te  P o rphyria . A vailab le  a u  h t tp : //w w w .
drugs-po rphy ria.o rg  (accessed 14 /10 /11 )

Interađions
T h e  in te ra c tio n  o f  r ito n a v ir  w i th  th e  c y to c h ro m e  P 450 
iso e n z y m e  System  Is co m p le x . R i to n a v h  ỉs  m e ta b o lis e d  
m a in ly  by  CYP3A4 (a n d  to  a  le sse r  e x te n t  2D 6), a n d  i t  a lso 
s ơ o n g ly  ỉ n h ỉb i t s  th ese  a n d  o th e r  iso e n z y m e s  i n  th e  
fo llo w in g  r a n k  o rd e n

CYP3A >  CYP2D6 >  CY P2C9 >  CY P2C19 >  CYP2A6, 
CYP2E1

C o n v erse ly , r ito n a v lr  a lso  i n d u c e s  th e  ac tiv ity  o f  som e  
iso e n z y m es , i n d u d ỉn g  CY P1A2, CYP2C9, a n d  CYP2C19.

C o n se q u e n tly , u se  w ith  r ito n a v ir  m a y  lea d  to  a lte re d  
s e r u m  c o n c e n c a t lo n s  o ỉ  d ru g s  m e ta b o lis e d  b y  th e se  
e n z y m e s . T he  e n z y m e - in h ib it in g  p ro p e r tie s  o f r i to n a v ữ  
a re  e x p lo ỉted  in  its  u se  as a  p h a rm a c o k in e tic  e n h a n c e r  to  
b o o s t  o th e r  H TV-protease in h ib ito rs .

I n  a d d itio n  to  its  e ffec ts o n  th e  c y to c h ro m e  P 450  
iso e n z y m e  System , r i to n a v h  h a s  a  h ig h  a íh n i ty  fo r  P- 
g ly co p ro te in , o f w h ic h  it is b o th  a su b s tra te , a n d  a  s tro n g  
in h ib ito r .  R ito n a v ir  also  in d u c e s  th e  a c tiv ity  o f g lu cu r-  
o n o sy h ra n s fe ra se s  (UGT).

A lth o u g h  speciAc g u id a n c e  varies b e tw e e n  lic e n s in g  
a u th o r i t i e s ,  l ic e n s e d  p r o d u c t  in lo r m a t io n  g e n e r a l ly  
c o n tta - in d ic a te s  th e  u se  o f r ito n a v ừ  w i th  d ru g s  fo r  w h ic h  
e le v a te d  p lasm a  c o n c e n tra t io n s  c a u se d  b y  r i to n a v ir -  
m e d ia te d  e n z y m e  in h ib itio n  m ay  lea d  to  se rio u s  o r  life- 
th re a te n in g  e v e n ts . In  th e  USA, such  d ru g s  in d u d e :
•  th e  a lp h a r a d re n e rg ic  a n ta g o n is t  a lfu z o s in
•  a n t ia r r h y th m ic s  ( a m io d a ro n e , b e p r id i l ,  l le c a in id e ,

p ro p a íe n o n e , a n d  q u in id in e )
•  an tip sy c h o tic s  (d o z a p in e  a n d  p im ozide)
•  e rg o t d e riv a tiv e s  (d ih y d ro e rg o ta m in e , e rg o m e tr in e ,

e rg o ta m in e , a n d  m etb y le ig o m e trin e )
•  g a sư o in te s tin a l  p ro k in e tic s  (d sap rid e )
•  se d atív es  a n d  h y p n o tic s  ( trỉazo lam  a n d  o ra l  m id a z o la m )
•  s ta t ỉn s  ( lo v asta tin  a n d  s im v asta tin )
F o r  s im íla r reaso n s, UK  lic e n se d  p ro d u c t in fo im a t ỉo n  also  
c o n tra - in d ic a te s  th e  u se  o f r ito n a v ir  w i th  th e  a n a lg esics  
p e th id in e ,  p iro x icam , a n d  d e x tto p ro p o x y p h e n e , t h e  a n tỉ-  
a r r h y th m ic  e n c a in id e , th e  a n tih is ta m in e s  a s te m iz o le  a n d  
te r ie n a d in e ,  th e  a n tib a c te r ia l íu sid ic  a d d ,  a n d  so m e  o th e r  
s e d a tiv e s  a n d  h y p n o tic s  (d o ra z e p a te , d ia z e p a m , es ta z o la m , 
a n d  f lu ra ze p a m ). Use o ỉ  r i la b u tin  is also  c o n tra - in d ic a te d  in  
t h e  U K  w h e n  r ito n a v ir  i ỉ  b e in g  used  in  a n t l r e ơ o v ữ a l  doses  
o f  6 0 0  m g  tw ice  daily , a l th o u g h  it m a y  b e  u se d  in  a d ju s te d  
d o se s  w h e n  lo w -d o se  r i to n a v ữ  is u sed  to  b o o s t  s e le a e d  m v -  
p ro te a s e  in h ib ito rs  (see u n d e r  Uses a n d  A đ m in ỉs tra t io n  o f 
R iỉa b u tin , p . 3 4 9 .1 ).

O w in g  to  t h e  p o te n tỉa l  fo r  i n a e a s e d  s e ru m  c o n c e n tra -  
t io n s  o f sìldenaG l, lic e n s in g  a u th o r itìe s  c o n tra - in d ic a te  
r i to n a v ir  w ith  sildenafil w h e n  g iven  a t  t h e  doses  n e e d e d  fo r 
t h e  ư e a tm e n t  o f p u lm o n a ry  h y p e r te n s io n . S im ila rly , 
r i to n a v ỉr  m a y  in c re a se  s e ru m  c o n c e n tra tio n s  o f  in h a le d  
f lu tic a so n e  o r  sa lm e te ro l a n d  c o m b in a tỉo n  w ith  e i th e r  is n o t

The Symbol t  denotes a preparation no longer actively marketed
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r e c o m m e n d e d .  R ito n a v ir  is  n o t  r e c o m m e n d e d  fo r  u s e  w ith  
v o r ic o n a z o le  a s  s u b s ta n tia l ly  re d u c e d  p la sm a  c o n c e n tra -  
t ìo n s  o f  t h e  la t t e r  d ru g  m a y  o c c u r; w h e n  r i to n a v ir  d o ses  o f 
4 0 0  m g  tyvice d a ily  o r  h ig h e r  a re  u se d  c o -a d m in is tr a tio n  i$ 
c o n tra - in d ic a te d .  St J o h n 's  w o r t  d e c reases  th e  c o n c e n ư a -  
t io n ' o f  r ito n a v ir ;  u se  w i th  t h e  a n ti r e ư o v ira l  is  n o t  
r e c o m m e n d e d  d u e  to  th e  p o ss ib le  loss of its  a c tiv ity  a n d  
d e v e lo p m e n t  o f  re s is ta n c e .

R i to n a v ir  s h o u ld  b e  u s e d  vvith c a u tio n  w ith  o th e r  d ru g s  
t h a t  c a n  c a u se  P R -in te rv a l  p ro lo n g a t ío n  (su c h  a s  c a lt íu m -  
c h a n n e l  b lo ck e rs , b e ta  b lo ck e rs , d ig o x in , a n d  a ta z a n a v ir ) ,  
p a r t ỉ c u la iiy  v vhere  th o se  d ru g s  a re  aỉso  m e ta b o lis e d  b y  
CY P3A 4.

O ra l  l iq u id  ío rm u la t io n s  o f  r í to n a v ữ  c u rre n tly  c o n ta in  
a lc o h o l  a n d  u s e  w ith  d isu lẼ ra m  o r  m e tro n id a z o Ie  s h o u ld  b e  
a v o id e d .

F o r  í u r th e r  in ỉo r m a t io n  o n  d ru g  in te ra c tio n s  o f  HTV- 
p r o te a s e  in h ib ỉto rs  see  u n d e r  I n d in a v ữ  S u lía te , p . 9 8 7 .2 . 

R e íe re n c e s .
1. P o isy  M M , t í  đĩ. In d u c tio n  e ỉĩec ts  o f r iio n a v in  im p lica tions fo r d ru g  

ỉn te ra c iỉo n s . A n n  P h arm aco th tT  2 008 ; 4 2 : 1048-59 .

Antiviral Ađion
R ito n a v ir  is a  se lec tive , c o m p e tit iv e , rev e rs ib le  in h ib i to r  of 
H IV  p ro te a s e .  I t  is a c tiv e  a g a in s t  HTV-I a n d . to  a  lesse r 
e x te n t ,  HTV-2. I t  in te r íe re s  w i th  t h e  fo rm a tio n  o í  e sse n tia l  
v i ra l  p r o te in s  m a k ìn g  th e m  in c a p a b le  of in íe c tin g  o th e r  
ce lls . R i to n a v ir  is a lso  a p o te n t  in h ib i to r  o f th e  c y to c h ro m e  
P 4 5 0  s u b ỉa m ily  CYP3A (ch ie ũ y  th e  iso e n z y m e  CY P3A4), 
a n d  lo w -d o se  r i to n a v ữ  is u s e d  w ỉth  o th e r  H T V -protease 
in h ib i to r s  to  d e c re a se  th e i r  m e ta b o lism  a n d  - th u s  in c re a se  
p la s m a  c o n c e n tra t ío n s  o f  th e  o th e r  H T V -protease in h ib ito r ;  
s u c h  u s e  is re íe r re d  to  as  r i to n a v ir  p h a rm a c o k ín e t ic  
e n h a n c e m e n t  o r  r i to n a v ữ -b o o s te d  th e ra p y . V iral re s is ta n c e  
d e v e lo p s  r a p id ly  w h e n  H T V -protease in h ib ito rs  a re  g iv e n  
a lo n e  a n d  th e r e ío r e  th e y  a re  u s e d  vvith o th e r  a n ti r e ơ o v ira ls .  
V a r io u s  d e g re e s  o f  c ro s s - re s is ta n c e  be tvveen  H lV -p ro te a se  
in h ib i to r s  m a y  o c c u n  in  g e n e ra l  t h e  g re a te r  th e  n u m b e r  of 
m u ta t io n s ,  t h e  h ig h e r  th e  le v e l  o f re s is ta n c e . C ross- 
re s is ta n c e  b e tw e e n  H T V -protease in h ib ito rs  a n d  NRTIs o r  
N N R TIs is c o n s id e re d  u n lik e ly .

Pharmacokinetics
R ito n a v ữ  is a b s o ib e d  a f te r  o ra l  doses  a n d  p e a k  p lasro a  
c o n c e n ư a tìo n s  o c c u r  in  a b o u t  2 to  4  h o u rs . A b so rp tio n  is 
e n h a n c e d  w h e n  r i to n a v ir  is t a k e n  w ith  ío o d . a n d  is  d o se -  
r e la te d .  P ro te in  b in d ú ig  is r e p o r te d  to  b e  a b o u t  9 8 %  a n d  
p e n e ư a t io n  in to  t h e  CN S is m in im a l .  R i to n a v ir  is 
e x te n s iv e ly  m e ta b o lis e d  in  th e  l iv e r  m a in ly  b y  c y to c h ro m e  
P 4 5 0  iso e n z y m e s  CY P3A 4 a n d  to  a  le sse r  e x te rn  b y  CY P2D6. 
F iv e  m e ta b o li te s  h a  v e  b e e n  id e n t ìh e d  a n d  th e  m a jo r  
m e ta b o li te  h a s  a n tiv ira l  a c tiv ity . b u t  c o n c e n tra t io n s  in  
p la s m a  a re  lo w . S tu d ie s  in  H T V -in ỉected  d ú ld r e n  2  to  14 
y e a rs  ô f  age  in d ic a te  t h a t  r i to n a v ir  d e a ra n c e  is 1.5 to  1 .7  
t im e s  g r e a te r  t h a n  in  a d u lts . A b o u t 8 6 %  o ỉ  a  d o se  is 
e l ỉm ỉn a te d  th ro u g h  th e  ỉae c e s  (b o th  as u n c h a n g e d  d ru g  a n d  
a s  m e ta b o li te s )  a n d  a b o u t  11 %  is e x c re te d  in  th e  u r ín e  
(3 .5 %  a s  u n c h a n g e đ  d ru g ). T h e  e lim in a tio n  ha lí-lU e  is 3 to  5 
h o u r s .

R e íe re n c e s .
1. B s u  A, t í  a i. M u ltip ỉc -dose  p h a rm a co k ỉn e tỉc s  o ĩ r ito n a v ứ  in  h u m a n  

ỉm m u n o d d D d c n c y  v iru s - in íe c ie d  su b je c u . A n tím icreb  A Ịtrứ s  ơ ư m o th e r 
1 9 9 7 ;4 1 :8 9 8 - 9 0 5 .

2 . H su  A, t í  a ỉ. R ỉ to n a v i r  d in ic a i  p h a rm a co k in e tíc s  a n d  in te ra c tío n s  w ith  
o th e r  an ti-H IV  a g en ts . O m  P h a rm a co k in tí 1998; 35 : 27 5 -9 1 .

Preparotions
Proprie to ry  Preporcrtions (details are gi ven in  V olum e B)

Sãigle-ingredient Praparations. Arg.: Busvir, R iíax it; Austral.: 
N orvir; Austria: N orvũ; Beỉg.: N orvữ; Braz.: N orvin  Ritovir; 
Canad.: N o rv ic  Chile: N orvin China: N orvữ  ( S iỗ ữ ) ;  Cz.: Nor- 
vir; Denrn.: N orvữ; Fũ l: Norvir; Fr.: Norvir: Ger.: Norvir; Gr.: 
N orvlr; Hong Bong: Norvir; Hung.: N orvic India. Em petus; 
R itom une; Indon.: Norvữ; IrL: N orv in  Israel: N orvũ; ItaU: N or- 
vir: Jpn: N orvũ ; Malaysia. N orvir; Mex.: N orvin Neth.: N orvii; 
Norw.: N orvũ; NZ: N orvii; P o t :  Norvir; PorL: N orvir; Rus.: 
N orvir (HopBHp); S.Afr.: N orvin  singapore: Norvir; Spain: Nor- 
v in  SwetL: N orvii; Switz.: Norvir; Thai.: N orvin R in av lrt; 
Turk.: N orv in  UK: N orvin USA: N orvir: Venez.: Norvir.

M ulti-ingròdien! Preporations. Arg.: Kaletra; Austral: Kaletra; 
Austriõ. K aletra; Bđg.: K aletra; Braz.: K aletra; CanatL: K aleưa; 
Chile: K aletra; Chinar. A luvia Cz.: K aletra; Dentn.:
K aletra ; Fù l: K aletra; Fr.: K aletra; Ger.: K aletra; Gr.: Kaletra; 
Hong Kong. K aletra; Hung.: K aletra; Indiar. Em letra; L opim une; 
Ritom ax-L; h i.: K aỉetra; Israel: K aletra; Ital.: K aletra; Maỉaysia: 
K aletra; Mac.: K aleưa; Neth.: K aletra; Norw.: K aletra; NZ: 
K aletra ; PoL: K aletra: PorL: K aletra; Rus.: K aletra (Kaneipa); s . 
Afr.: A luvia; Kaletra; singapore. K aletra; Spain: K aletra; StvetL: 
K aletra ; Switz.: K aletra; Thai.: A luvia; Kaletra; Turk.: K aletra; 
UK: K aletra; USA: Kaletra; Veneĩ.: K aletta .

Pharm ocopom ai Preporaiions
USP 36: L opinavữ  a n d  R itonavir Tablets; R itonavir Capsules; 
R itonav ir O ral Solutìon; R itonavir Tablets.

S a q u i n a v i r  IBAN, USAN, HNNỊ
Ro-31-8959; Sakiriavin s iq u in a v iru m ; CàKBMHaBMp. 
N '-[(1S .2/?)-l-B enzyl-3-[(3S ,4aS ,8a5)-3-(re(T -butylcarbam oyl) 
pẹrhydro isoqu ino lin -2 -yO -2-hydroxypropy l} -A r-(2 -qu ino ly l- 
arbonylH .-aspartarn ide;(5)-W -[(a5)-(>{(lfli-2-[(3S ,4aS£aS)-3- 
(íerr-Bưty lca rÌD am oyl)octahyd ro-2( 1 H)-isoquinolyl]-1 -h y d rò - ' 
x y e th y l} p h en eth y l]-2 -q u in a ld am id o su cd n am id e . ’ 
Cm HjoN6Ọ5=670.9 ■ '
CAS — 127779-20-8.
ATC —  J0SAE01.
ẠTC Vct. — r QlOSAEOl. .
UNII —  L3JE09KZ2F. . .

P h a rm a c o p o e ia s .  In  Ịnt.
S a q u i n a v i r  M e s i l a t e  IBANM, riNNMì 
M esilato d e  saquinavir; Ro-31-8959/003; Sakinaviirim esilaattl; 
S ak inav irm esila t; S aq u in av ir , M ésila te  d ẹ ;  S aq u in av ir, 
m esilã to  d e ; S aquinavir M esylate (ÚSAN); Saquinaviri Mesilas; 
Saquinavirm esilat; CaKBMHaanpa Me3wnaT.
Saquinavir m e th a n e su lío n a te .
Cj,H5oN6O 5,C H A S = 767 .0  
CAS —  149845-06-7.
ATC —  J05AE01.
ATC Vet —  QJ05AE01.
UNII —  UH89Z3841A.

P h a rm a c o p o e ia s .  I n  Eur. (see  p . v ii), lnt.. a n d  us.
P h . E u r .  8: (S a q u in a v ir  M e sila te ). A  vvhite o r  a lm o s t vvhite, 
s lig h tly  h y g ro sc o p ic  povvder. P rac tica lly  in so lu b le  in  w a te n  
s lig h tly  so lu b le  in  a lc o h o l; sp a rin g ly  so lu b le  in  m e th y l  
a lc o h o l. S to re  in  a ir t ig h t  c o n ta in e rs .  P r o te a  ỉro m  lig h t. 

U S P  36 : (S a q u in a v ir  M e sy la te ) . S to re  in  a ir t ig h t  c o n ta in e rs .

Uses and Administration
S a q u in a v ir  is a n  H T V -protease in h ib i to r  vvith a n ó v ira l  
a c tìv ity  a g a in s t  HIV. I t  is u se d  in  th e  t r e a tm e n t  o f  HTV 
in le c tio n  a n d  AIDS (p . 9 5 7 .2 ). V iral re s is ta n c e  e m e rg e s  
rap id ly  w h e n  s a q u in a v ir  is u se d  a lo n e . a n d  it is  th e r e ío r e  
u se d  w ith  o th e r  a n n re tro v ira ls ,  i n d u d in g  Io w -d o se  r ito n a  v ir 
w h ic h  is g iv en  a s  a  p h a rm a c o k in e t ic  e n h a n c e r  (r í to n a v ir-  
b o o s te d  sa q u in a v ir) .

S a q u in a v ứ  is g iv e n  o ra lly  as t h e  m e s ila te  b u t  d o ses  a re  
e x p re sse d  in  te rm s  o f  t h e  b a se ; 22 9  m g  o f sa q u in a v ir  
m e s ila te  is e q u iv a le n t  to  a b o u t  2 0 0  m g  o ỉ  s a q u in a v ir . T h e  
d o se  is l g  tvvice d a ily  g iv e n  w ith  r i to n a v ứ  lO O m g tw ice  
d a ily  w i th  o r  a í te r  food .

T o  te d u c e  th e  rísk  o ỉ  c a rd ia c  c o n d u c tio n  d ỉs tu rb a n c e s  
(see belovv), U K  l ic e n se d  p ro d u c t  in ío rm a t io n  ad v ise s  th a t  
ơ e a tm e n t- n a iv e  p a tie n ts  b e  g iv e n  a  re d u c e d  d o se  o f 5 00  m g  
tvvice d a ily  (vvith r i to n a v ir  lO O m g tw ic e  d a ily ) fo r  t h e  firs t 7 
d ay s o f  a e a t m e n t  P a tie n ts  svvitch ing  im m e d ia te ly  (vv ithou t 
a  w a s h - o u t  p e rio d )  í ro m  a n o th e r  r ito n a v ữ -b o o s te d  HIV- 
p ro te a se  in h ib i to r  o r  a  N N R T I-based  re g im e n , h o w e v e r , 
s h o u ld  s ta r t  s a q u in a v ữ  a t  th e  S tan d ard  re c o m m e n d e d  dose . 

R ev ievvs.
1. V eũa s, H o rid ia  M . S a q u in a v ir . d írù ca l p h a m u c o ỉo g y  a n d  eíTicacy. Q in

P h a m u teo k in tí 1998; 3 4  18 9 -2 0 1 .
2. P lggitt D P, P lo sker GL. S a q u in a v ir  so ít-ge ỉ capsu le : a n  u p d a ted  rev ỉe w  o í 

Its u se  ỉn  ử ie  m a n a g e m e n t o f HTV in ĩe c tk m . D ru p  2000; 60: 4 8 1 -5 1 6 .
3. r to sk e r  GL, S c o a  u .  S a q u in a v in  a  rev ỉẹ w  o ỉ l u  u se  ỉn  b o o ste d  reg im en s  

ío r  írea tin g  HTV in íe n io n .  D rv p  2 0 0 3 ; 6 3 :1 2 9 9 -1 3 2 4 .
4. la  P o n e  CJ. S a q u in a v ir , th c  P io n ee r  a m ỉre o o v ỉra ỉ p ro tea se  ỉn b ib ito r. 

E x p tr í O p in  D ru g  M tíã b  T o xico l 2009; 5 :1 3 1 3 -2 2 .

Adverse Ettects
T h e  m o s t  c o m m o n  a d v e rs e  e ã e c t s  a s so c ia te d  w ỉ th  
a n tí r e ữ o v ứ a l  r e g im e n s  c o n ta in in g  sa q u in a v ir  a re  g a s ơ o -  
in te s tin a l  d iso rd e rs  (a b d o m in a l p a ín ,  d ia r rh o e a .  A a tu le n c e , 
n a u s e a .  v o m itín g )  a n d  íà t ig u e .  O th e r  c o m m o n ly  re p o r te đ  
a d v e rs e  e ííe c ts  i n d u d e  a lo p e d a ,  a n a e m ia ,  a n o re x ia ,  
in c re a se d  a p p e tỉ te ,  a s th e n ia ,  c o n s tip a tio n , dÍTTiness. d ry  
lips, m o u th  a n d  sk in . d y sp e p sia , d y sp n o e a , e c ze m a , 
h e a d a c h e , h y p e rs e n s it iv ity ,  đ e c re a se d  lib id o , m a la ỉse , 
m u s d e  sp asm , p a ra e s th e s ia .  p e r íp h e ra l  n e u ro p a th y , p r u -  
r itu s ,  r a s h ,  s le e p  d is tu r b a n c e s ,  a n d  ta s te  d iso rd e rs .  
C o m m o n ly  re p o r te d  la b o ra to ry  a b n o rm a liá e s  i n d u d e  ra ise d  
l iv e r  e n z y m e  v a lu e s , ỉn c re a se d  b lo o d  am y la se , b ilữ u b in ,  a n d  
c re a t in in e ,  a n d  lo v v e re d  h a e m o g lo b in  a n d  p la te le t .  
lỹ m p h o c y te , a n d  w h i te  b lo o d  ce ll c o u n L  R a re  b u t  s e r io u ỉ  
a d v e rse  effec ts t h a t  m a y  b e  a s s o d a te d  w i th  s a q u in a v ir  
i n d u d e  a c u te  m y e lo id  le u k a e m ia ,  h a e m o ly tìc  a n a e m ia ,  
a lle rg ic  re a c tio n s , a s d te s .  b u l lo u s  sk ìn  e ru p t io n s .  in te s tin a l  
o b s tru c ũ o n , ja u n d ic e ,  n e p h ro li th ia s is ,  p a n c re a ti t is , p o ly -  
a r th r it is , p o r ta l  h y p e r te n s io n , se iz u res , S te v e n s - lo h n s o n  
sy n d ro m e . a t te m p te d  s u id d e ,  a n d  th ro m b o c y to p e n ia  
(o cc a s io n a lly  ỉa ta l) .  R ito n a v ừ -b o o s te d  s a q u ìn a v ừ  m a y  
c a u se  d o s e -d e p e n d e n t  p ro lo n g a t ío n  o f b o th  t h e  PR a n d  QT 
in te rv a ls ; cases o f  s e c o n d -  o r  th ứ d - d e g re e  AV b lo c k  a n d  
to rs a d e  d e  p o in te s  h a  v e  b e e n  r e p o r te d  xare ly .

I m m u n e  r e c o n s t i tu tio n  s y n d ro m e  (a n  in ỉla m m a to ry  
im m u n e  re sp o n se  r e s u ltin g  in  d in ic a l  d e te r io ra tio n )  h a s

b e e n  re p o r te d  d u r in g  th e  in it ia l  p h a s e  o f  u e a tm e n t  w ith  
c o m b in a tio n  a n ti r e t r o v ữ a l  th e ra p y . in d u d in g  s a q u in a v ứ , in  
H IV -in fe a e d  p a tie n ts  vvỉth  se v e re  im m u n e  d e h d e n c y .  
A c c u m u la tio n  o r  r e d is tr ib u tio n  o ỉ  b o d y  fa t  (lip o d y s tro p h y ) 
i n d u d in g  c e n ơ a l  o b e s ity , d o rso c e rv ic a l fa t e n la rg e m e n t  
(b u ữ a lo  h u m p ) ,  p e r ip h e ra l  w a s tm g , t a d a l  vvasting, b rea s t 
e n la rg e m e n t ,  a n d  c u s h in g o id  a p p e a ra n c e  h a v e  b c e n  s e e n  in  
p a tíe n ts  r e c e iv in g  a n tí r e t r o v ữ a l  th e ra p y , in d u d in g  saq u i- 
n a v ứ .  M e ta b o lic  a b n o rm a lit ie s  s u c h  a s  h y p e rtr ig ly c e r id a e -  
m ia , h y p e rc h o le s te ro la e m ia ,  in su lin  re s is ta n c e , h y p erg ly c -  
a e m ỉa , a n d  h y p e r la c ta ta e m ia  h a v e  a lso  b e e n  re p o rted . 
E le v a te d  c re a t in e  p h o s p h o k in a s e ,  m y a lg ia , m y o á t is ,  a n d  
ra re ly  rh a b d o m y o ly s is  h a v e  b e e n  re p o r te d  vvith HTV- 
p ro te a se  in h ib ito rs ,  p a rt ic u la r ly  w h e n  g iv e n  w i th  n u d e o s id e  
a n a lo g u e s . O s te o n ec ro s is  h a s  b e e n  re p o r te d ,  p a rt ic u la r ly  in 
p a d e n ts  w i th  a d v a n c e d  HTV d isease  o r  lo n g - te rm  ex p o su re  
to  c o m b in a tio n  a n ti r e t ro v ira l  th e ra p y .

F o r  h i r t h e r  in ío rm a t ío n  o n  a d v e rse  e ííe c ts  a s so d a te d  
w ith  H lV -p ro te a se  in h ib i to r s  see  u n d e r  In d in a v ir  S u lỉa te , 
p . 9 86 .2 .

Precautìons
R íto n a v ir -b o o s te d  sa q u in a v ir  sh o u ld  n o t  b e  u sed  in  p a tie n ts  
w i th  d e c o m p e n sa te d  liv e r  d isease  a n d  sh o u ld  b e  u se d  vvith 
c a u tio n  in  p a t ie n ts  vvith m o d e ra te  h e p a tic  o r  s e v e re  ren a l 
im p a irm e n t.  P a tie n ts  vvith p re -e x is t in g  l iv e r  d ise a se  o r  co- 
in íe a e d  vvith  c h ro n ic  h e p a ti tis  B o r  c a n d  tre a te d  w ith  
c o m b in a tìo n  a n ú re tro v ira l  th e ra p y  a re  a t in c re a se d  rísk  for 
se v e re  a n d  p o te n tia l ly  ta ta l h e p a tic  a d v e rs e  e v e n ts .  C au tio n  
is a d v ỉsed  in  tre a tin g  p a tie n ts  vvith h a e m o p h i lia  A a n d  B as 
re p o r ts  o f  sp o n ta n e o u s  b le e d in g  h a v e  b e e n  a s so d a te d  w ith  
th e  u se  o f H T V -protease in h ib ito rs .

R i to n a v ữ -b o o s te d  s a q u in a v ir  m a y  c a u se  c a rd ia c  c o n d u c- 
t io n  a b n o rm a lit ie s  a n d  is th e re ỉo re  b e s t  a v o id e d  in  p a tie n ts  
a t  in c re a se d  rísk . su c h  as  th o se  vvith u n d e r ly in g  struCTural 
h e a n  d ìsease  ( in d u d in g  co n g e stìv e  h e a r t  ía i lu re  a n d  o th e r  
c a r d io m y o p a th ie s ) ,  p r e - e x is t in g  c a r d i a c  c o n d u c t io n  
a b n o rm a lit ìe s  ( in d u d in g  Q T -in te rv a l p r o lo n g a tio n , d in i-  
ca lly  s ig n ỉf ican t b rad y c a rd ỉa , o r  AV b lo ck ), isc h a e m ic  h e a n  
d isease , o r  u n c o rre c te d  e le c tro ly te  d is tu rb a n c e s  (p a rtìc u -  
la r ly  h y p o k a la e m ia ) . B a se lin e  a n d  ío llo v v -u p  e le c ư o c a rd io -  
g ram s s h o u ld  b e  c o n s id e re d  ĩo r  p a tie n ts  s ta r tin g  r ito n a v ir -  
b o o s te d  sa q u in a v ir ,  p a rt ic u la r ly  w h e n  u se  c a n n o t  be 
a v o id e d  in  th o se  a t  h ig h  risk  ỉo r  c o n d u c tio n  d istu rb a n c e s , or 
w h e r e  h e p a tic  im p a irm e n t  o r  d ru g  i n te r a a io n s  (se e  belovv) 
m a y  in c re a se  e x p o su re  to  sa q u in a v ir ;  t r e a tm e n t  s h o u ld  be  
s to p p e d  if a r rh y th m ia ,  o r  p ro lo n g a t io n  o f  th e  PR  o r  QT 
in te rv a ls  o c c u r. T re a tm e n t-n a iv e  p a tie n ts  a re  c o n s id e re d  to  
b e  a t p a r t ìc u la r  risk  o f  Q T -a n d  P R -in te rv a l  p ro lo n g a tio n , 
w i th  th e  h ỉg h e s t  risk  o c c u rr in g  in  t h e  f irs t w e e k  o f  th e ra p y ; 
U K  lic e n sed  p ro d u c t  in ío rm a t io n  th e r e ỉo r e  re c o m m e n d s  a 
lo w e r  in it ia l  d o se  ío r  th e  first w e e k  o f  ư e a tm e n t  in  th ese  
p a tie n ts  (se e  a b o v e ).

F o r  in ío r m a t io n  o n  th e  u se  o f H T V -protease i n h ìb i to n  in  
p reg n a n c y , s e e  u n d e r  In d in a v ir , p . 9 8 7 .1 .

Porphyria. T h e  D ru g  D a ta b a se  fo r  A c u te  P o rp h y ria , com - 
p ile d  b y  t h e  N o n v e g ia n  P o rp h y ria  C e n tre  (N A PO S) and  
th e  P o rp h y ria  C e n t te  Svveden, d a s s ih e s  s a q u in a v ir  as pos- 
sib ly  p o rp h y rin o g e n ic ;  it  s h o u ld  b e  u s e d  o n ly  vvhen  n o  
s a ỉe r  a l te m a t iv e  is a v a ila b le  a n d  p r e c a u d o n s  sh o u ld  be 
c o n s id e red  in  v u ln e ra b le  p a tie n ts .1

ỉ .  T ỉỉe D m g  D a u b a s e  fo r A cu te  P o ip h y ria . A vaỉỉab ỉe  a t:  h u p ://w w w  
d n ig s -p o rp h y iia .o rg  (accessed 1 4 /10 /11 )

Interadions
S a q u in a v ừ  is re p o r te d  to  b e  m e ta b o lis e d  b y  th e  c y to c h ro m e  
P 4 5 0  Sy stem , w i th  t h e  s p e d ũ c  is o e n z y m e  CYP3A4 
resp o n s ib le  ío r  .m o re  t h a n  9 0 %  o f th e  h e p a tic  m eta b o lism . 
S a q u in a v ữ  is a lso  a  su b s tra te  a n d  a n  in h ib i to r  oi P- 
g ly c o p ro te in . D ru g s  t h a t  a f f e a  th is  iso e n z y m e  a n d /o r  p- 
g ỉy c o p ro te in  m a y  m o d iíy  s a q u in a v irp la s m a  c o n c e n ư a tio a s . 
S a q u in a v ir  m a y  a lte r  th e  p h a rm a c o k in e t ic s  o f o th e r  drugs 
t h a t  a re  m e ta b o lis e d  b y  th is  e n z y m e  System  o r  th a t  a re  
su b s tra te s  fo r  P -g ly c o p ro te in .

A lth o u g h  s p e d h c  g u id a n c e  v a rie s  b e tv v e e n  licensing  
a u th o r í t i e s .  l ic e n s e d  p r o d u c t  i n ỉo r m a t io n  g e n e ra l ly  
c o n ư a - in d ic a te s  th e  u se  o ỉ  r i to n a v ir -b o o s te d  s a q u in a v ữ  
vvith  d ru g s  t h a t  a re  h ig h ly  d e p e n d e n t  o n  CY P3A 4 OI 
CYP2D6 f o r  d e a ra n c e  a n d  f o r  vvh ich  e ỉe v a te d  p lasm a  
c o n c e n tra tio n s  a re  a s s o d a te d  vvith s e iio u s  o r  l iỉe - th re a te n -  
in g  e v e n ts . I n  th e  UK , th e s e  d ru g s  m a y  in d u d e
•  a n d a rrh y th m ic s  ( a m io d a ro n e , b e p rỉd il,  d o íe tilid e , diso- 

p y ra m id e , S e c a in id e , h y d ro q u in id in e ,  sy s te m ic  lido- 
c a in e , p r o p a ỉe n o n e ,  a n d  q u in ỉd in e )

•  a n t i d e p r e s s a n ts  ( a m i t r ip t y l i n e ,  im i p r a m in e ,  a n d  
ữ a z o d ò n e )

•  a n tih is ta m in e s  (as tem izo Ie , m iz o la s tm e , a n d  ter íen -  
a d in e )

•  th e  a n tim a la ria l  q u in in e
•  a n ti ro y c o b a d e r ia ls  (d a p so n e  a n d  r i í a m p id n )
•  a n tip sy c h o tic s  (p im o z id e)
•  m a a o l id e  a n tíb a a e r ia l s  ( e r y th ro m y d n  a n d  d a r i th ro -  

m y cin )
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.  o p io id  a n a lg esics  (a lỊen ta n il. íe n ta n y l, a n d  m e th a d o n e )

.  e rg o t d e r iv a tiv e s  (d ih y d ro e rg o ta m in e , e rg o m e tr in e , 
e rg o ta m in e , m e th y le rg o m e tr in e )

.  g a s tro in te s tin a l  p ro k in e tíc s  (cisapride)
•  se đ a tiv es  a n d  h y p n o tic s  ( tr ia z o lam  a n d  o ra l  m id azo lam ) 
.  s ta t ín s  (s im v as ta tin  a n d  lo v as ta tin )
In  th e  U SA , u s e  w ith  th e  a lp h a i-a d re n o c e p to r  a n ta g o n is t  
a lfuzosin  is a lso  c o n tra - in d ic a te d .

A l t h o u g h  U K  l i c e n s e d  p r o d u c t  i n ỉ o r m a t i o n  
c o n tra -Ịn d ic a te s  th e  u s e  o f  p h o s p h o d ie s te ra se  ty p e -5  
in h ib i to r s  (sild en aA l, t a d a la h l,  a n d  v a rd e n a S l)  vvith 
r ito n a v ữ -b o o s te d  sa q u in a v ir, o th e r  a u th o r i tie s  c o n s id e r  
tb a t  th e s e  c o m b in a tio n s  m a y  b e  u se d  w ith  cau tio n , w i th  
a d ju s te d  d o se s, in  c e ita in  c lin ica l s itu a tio n s  (see  U sẹs a n d  
A d n ũ n is tra tio n  o f  S iỉdenaSỈ, p . 2 3 6 4 .2 , T ada ỉaS Ỉ, p . 2 3 6 8 .2 , 
a n d  V a rd e n a ũ l, p . 2 3 7 2 .1 ). R ito n a v ữ -b o o s te d  sa q u in a v ừ  
m ay  a ls o  in c re a se  s e n im  c o n c e n t r a t io n s  o f in h a le d  
Đ u tícasone  o r  sa lm e te ro l  a n d  c o m b in a tio n  w ith  e i th e r  ũ  
n o t  x e c o m m e n d e d . B o th  G arlỉc  a n d  S t J o h n 's  w o r t  d ec re a se  
th e  c o n c e n tr a t io n  of sa q u in a v ứ ; u s e  vvith t h e  a n tire ơ o v ira l  
is n o t  re c o m m e n d e d  d u e  to  t h e  possib le  lo ss  o f  i u  a c tiv ity  
a n d  d e v e lo p m e n t  o f  re s is ta n c e .

U se o f  r ito n a v ứ -b o o s te d  s a q u in a v ứ  is b e s t  a v o id ed  vvith 
d iu g s k n o w n  to  p ro lo n g  th e  Q T o r  PR in te r v a l  (su c h  as 
ib u tilid e , s o ta lo l  h a lo ía n tr in e ,  p e n ta m id ỉn e ,  sparĐ oxacin , 
d o z a p in e ,  h a lo p e r id o l, t h e  p h e n o th ia z in e s ,  se rtú id o le , 
su lto p rid e , á p ra s id o n e .  a ta z a n a v ứ . r ito n a v ữ -b o o s te d  lo p i- 
nav ir, d ig o x in , th e  c a ld u m -c h a n n e l  b lo ck ers , a n d  th e  b e ta -  
a d re n e rg ic  b lò ck e rs ). W h e re  su  c h  c o m b in a tio n s  c a n n o t b e  
avo ided , u s  Ị icen sed  p r o d u a  in ío rm a t ìo n  a d v ise s  th a t  th e y  
m ay  b e  u s e d  w i th  c a u tio n  a n d  E C G  m o n ito rin g . U se w ith  
d rugs t h a t  b o th  p ro lo n g  th e  Q T in te rv a l  a n d  in c re a se  s e ru m  
c o n c e n tra tio n s  o f  s a q u in a v ir  is c o n tra - in d ic a te d .

F o r t u r th e r  in ío rm a t io n  o n  d r u g  in te ra c t io n s  o í  HIV- 
p ro te a se  in h ib ito r s  see  u n d e r  I n d in a v ừ  S u lía te , p . 9 8 7 .2 .

Antivỉml Action
S a q u in av ir  is  a  se lec tive , c o m p e tit iv e , re v e rs ib le  in h ib ito r  o l 
HIV-1 a n d  H IV -2 p ro te a se . I t  in te r íe re s  w i th  t h e  lo im a tio n  
of e sse n tia l  v ừ a l  p ro te in s  m a k in g  th e m  in ca p a b le  o f 
in íe c tin g  o th e r  cells. V iral re s is ta n c e  d ev e lo p s  rap id ly  w h e n  
HX V-protease in h ib ito rs  a re  g iv e n  a lo n e  a n d  th e re ỉo re  th e y  
a re  u se d  w i th  o th e r  a n tire tro v ira ls . HTV iso la te s  re s is ta n t to  
s a q u in a v ữ  h a v e  b e e n  re p o r te d  a n d  v a ria b le  c ro ss-res istan ce  
w ith  o th e r  H lV -p ro te a se  in h ib i to r s  h as  b e e n  seen . C ross- 
res is ta n c e  b e tw e e n  s a q u in a v ir  a n d  NRTIs o r  NNRTIs is 
u n lik e ly  b e c a u se  th e se  d ru g s  h a v e  d iữ e re n t t a r g e t  e n zy m es .

Pharmacokinetics
S a q u in a v ứ  is a b so rb e d  to  a  I im ite d  e x te rn  ( a b o u t  30% ) a íte r  
o ral d o ses  o f  th e  m es ila te  a n d  u n d e rg o e s  e x te n s iv e  B rst-pass 
h e p a tic  m e ta b o lism , re su ltin g  in  a  b io av a ilab ility  o ỉ  4 %  
w h e n  ta k e n  w i th  ío o d . B io av a iỉab ility  w a s  ỉo u n d  to  be  
g rea te r  í ro m  a  so ft g e la tin  c a p su le  fo rm u la tio n  o f  sa q u in a v ừ  
base  in  a  s u ita b le  v e h id e  Ợortữvase, Rocht) t h a n  b o m  a  h a rd  
cap su ỉe  ío rm u la t io n  (Invirase, Roche). B io av a ilab ility  ũ  
su b s ta n tia l ly  less w h e n  s a q u ín a v ữ  is ta k e n  in  th e  ỉas tin g  
State. P la sm a  c o n c e n tra tío n s  a re  r e p o r te d  t o  b e  h ig h e r  in  
H T V -in íeaed  p a t í e n u  th a n  in  h e a l th y  su b jec ts. S a q u in a v ir  is 
a b o u t 9 8 %  b o u n d  to  p la s m a  p ro te in s  a n d  ex te n s iv e ly  
d is tr ib u te d  in to  t h e  tissues, a ỉ th o u g h  CSF c o n c e n tra tio n s  a re  
re p o r te d  to  b e  neg lig ib le . I t  is r a p iđ ly  m e ta b o lise d  b y  th e  
c y to c h ro m e  P 4 5 0  System  (spedA caU y t h e  iso e n z y m e  
CY P3A4) to  s e v e ra l  in a c t iv e  m o n o h y d ro x y la te d  a n d  
d ih y d ro x y la te d  c o m p o u n d s . I t  is e x c re ted  m ain ly  in  th e  
íaeces w i th  a  r e p o r te d  te rm in a l e lim in a tio n  half-U fe of 13.2 
h o u rs .

R e fe re n c e s .
1. R e g ac d  M B. «  ã l. P h a rm ỉc o k in e t ic  variab ilỉty  a n d  s tra tegy  (or 

th e ra p c u tic  d ru g  m o n ito rin g  o f s a q u ú u v ir  (SQV) in  HIV-1 in ỉec ted  
in d ỉv id u a ỉs . B r J  CVm Ph arm n co ì 1999; 4 7 : 379-82 .

2. G rub  s. a al. Pharm acok inc iic s  a n d  ph a rm a co d y n a m ic s of sa q u ln av ứ  in 
p e d ia tr ic  p a tie n ts  w ith  h u ra a n  im m u n o d e& d e n cy  v iru s  in ícc ĩion . O iit 
p h a rm a a ti T h tr  2 002 ; 71: 122 -30 .

3. A costa  BP. e í tứ . pha rm a co k in etics  o f  s a q u in av ữ  p ỉu s  low -do ie  r ito n a v ữ  
In  h u m a n  lm m u n o d e Q d e n c y  v in i ĩ - i n t e a e d  p re g n a m  tv o m e n . 
A n tim icro b  A g m ts O u m oứ ư r 2 004 ; 4 8 : 4 3 0 -4 .

4 . D idc ỉn son  I .  r í  a l. P op u la tìo n  p h a n n ac o ld n e tỉc s  o f  iỉtonav lr-boosted  
sa q u in a v ir  r cg im en s  in  H ĨV -in íe ae d  ind iv iduals . J A n tim ù n i ơưmother 
2008 ; 42 : 1 344 -55 .

Preparations
Preprietary Preporations (details a re  gtven in  V olum e B)

Single-ingredient Proparations. Arg.: Portovase; Proteovữ; Aus- traL: P o rto v a se t; Invirase; Austria: Invirase; Belg.: Invirase; Braz.: Fortovase; Invirase; Svir; c anatL: Invirase; c h ứ r. Inv ii-  
ase; Chiiur. Fortovase ( í ^ ỉ t ) ;  In  vừ a se ( H ® S ) ;  ct: Invirase; Denm.: Inv irase; Pin.-. Invirase; Pr.: Invirase; Ger.: Invirase; 
Gr.: Fortovase; Invữase; Hong Kong-. Invirase; Hung.: Inviiase; Irt: Inv irase ; Israel: Invữase; ItaL: Invirase; Jprr. Fortovasef; 
Invirase; Malaysia: Invitase; Mex.: Fortovase: Inviiase; Neth.: 
P o n o v a se t; Invừase; Norw.: Ihvữase; NZ: Portovaset; Invứ- 
a se t; Phữipp.: Invirase; PoL: In v ũ ase ; PorL: Invirase; Rus.: For- 
tovase (4>opT08a3a); Invirase (HHBHpa3a); S.Afr.: Invirase: Singapore. Fortovase; Invìrase; Spain: Invứase; SwetL: Invứase;

Switz.: Invirase; Thai.: Fortovasef; Invirase; UK: Invirase; USA: Invứase; Venex.: Fortovase.

Phormocopoeỉal Preparotioos
USP 36: Saquinavir Capsules.

S im e p r ev ir  IUSAN, piNNi
Ẩịmểprévir; Simeprevirum; TMC-435; TMC-435350; OtMe- 
npeanp. ; 1
(2Wa/?,10Z,11 aS,l 2a/?,14a/?)-W-(Cyclopropylsulfonyl)-2-({7- 
rnethoxy-8-methyl-2-(4-(l-methylethyi)thiazol-2-y0quinolin-
4 - y l ) o x y ) - 5 - m e t h y l - 4 , 1 4 - đ i o x o -  
23,3a,4^,6,7,8,9,11a,12,13,T4,14a-tetradecahydrocyclopenta 
,[c]cydopropa[g][ĩ,6]diazacyclotetradecine-12a(l H)-carboxa- 
■mide. .... ■ ,
CMHa7N50 7S2= 749 .9  
C45 — 923604-59-5.
UNII —  9WSSRD66HZ

P r o f i '/ e

S im e p re v ữ  is a n  o ra l H C V -p ro tease  in h ib i to r  e ííe c tìv e  
ag a in s t h e p a titis  c  v in u  (HCV) s e rin e  p ro te a se  N S 3 /4 A . I t is 
u se d  in  th e  t te a tm e n t  o f  c h ro n ic  h e p a ti tis  c  (p . 952 .1 ) 
g e n o ty p c  1 in íe c tio n  in  a d u lu  w i th  c o m p e n s a te d  liv e r 
disease , in d u d in g  c ữ rh o s is . D oses a re  g iv en  as  t h e  so d ỉu m  
sa lt b u t  e x p re s se d  as t h e  base; s im e p re v ữ  1 5 0 m g  is 
e q u iv a le n t to  a b o u t  1 5 4 m g  o f s im e p re v ir  so d iu m . A n  o ra l 
do se  e q u iv a le n t to  s im e p re v ir  150 m g  o n c e  d a ily  w i th  fo o d  is 
g iv en  as p a n  oi a  c o m b in e d  re g ím e n  w i th  p e g in te r ỉe ro n  al£a 
a n d  rib a v irin  (tx i-th e ra p y ) fo r  12 w e e k s . T his is fo llo w e d  b y  
12 o r  36  vveeks o f  ơ e a tm e n t  w i th  p e g in te r íe c o n  al£a a n d  
rib a v irin  (b i- th e ra p y )  d e p e n d in g  o n  p a tie n t  h is to ry  a n d  
h e p a titis  C-RN A (H CV -RN A ) levels.

R e íe re n c e s .
1. Vaidya A. P erry  C M . S ù n e p re v ỉr  f im  g loba ỉ approvaỉ. D ru gs 2013 ; 73: 

2 0 9 Ì-2 1 0 6 .
2. You DM, Podcros PJ. S lm eprev ir  for th e  o e a o n e m  o íc h ro n ỉc  h e p a d tís  c .  

E xp e rt ữ p ừ t P h a rm a co tker 2 0 1 3 ; 14: 2 5 8 1 -9 .

Preparations
Proprietary P ieparalions (details are g iven  in V olum e B)

Single-tngredient Preporations. Canad.: Galexos; Jpn: Sovriad; USA: Olysio.

S o f o s b u v i r  IUSAN, riNNÌ 
PS^-7977; S o íòsbuyirum ; C oộọcỗyB np.
1-W ẹthyiethyí :N -[(5 H Ì(2 R 3 a ^ 3 ^ 5 -(2 ,4 -d iò x o -3 ,4 -d lh y d rọ -
pyrịm id in -U 2H )-y l)-4 -fluo ro -3 -hydroxy-4 -m ethy lte trahydro -
furary2-y[lm ethoxy}phenoxyphosphoryr|-L -alan inate.
G22H29FNÃP=529.5
CAS — Ũ90307-88-0.
■um — WJ6CA3ZU8B.

ProỊĩỊe
S o ỉo sb u v ir  is a n  o ia l  n u d e o t id e  a n a lo g u e  in h ib i to r  cH ective  
a g a in s t h e p a titis  c  v in is  (HCV) p o ly m e ra se  N S5B . I t  is  u se d  
in  th e  t re a tm e n t  o f  c h ro n ic  h e p a ti tis  c  (p . 952 .1 ) g e n o ty p e s  
1, 2 , 3, o r  4 . S o ỉo sb u v ir  is gi v e n  in  a n  o ra l d o se  o f  4 0 0  m g 
o n c e  đ a ily  in  a  c o m b in e đ  re g im e n  ac co rd in g  to  g e n o ty p e :
• 1 o r  4: so ío sb u v ir  vvith r ib a v irin  a n d  p e g in te iíe ro n  alfa 

for 12 vveeks. S o ío sb u  v ir  w i th  r ib a v irm  for 2 4  vveeks m ay  
be  used  in  p a t i e n u  vvith g e n o ty p e  1 in íe a io n  vvho a re  
u n a b le  to  ta k e  p e g in te r ie ro n  a lỉa

• 2: so ío sb u v ir  vvith  r ib a v ir in  fo r  12 vveeks
•  3: so ío sb u v ir  vvith r ib a v irin  fo r 2 4  vveeks
Ít h a s  also  b e e n  trie d  in  c o m b in a tìo n  w ith  d a d a ta s v ir  
(p . 9 7 1 .1 ).

R e íe re n c e s .
1. H erbst DA, R eddy  K R. Soío sbuvữ . a n u d e o tỉd e  po ỉym erase  in h lb ito r, for 

th e  tre a u n e n t o f  c h ro n ic  h e p a tít ỉs  c  v ỉru s  inỉectiOD. E x p e rt o p in  In v a t 
D ru p  2013; 2 2 : 5 2 7 -3 6 .

2. A sselah T. 'S o ío sbuv ir  ỉo r th e  tr e a tm e n t o f  h epatítis  c  v ỉru s . E x p e rt O pin  
P h a rm a eo tíư r 201 4 ; 1 5 :1 2 1 -3 0 .

Preparatíons
Prepriatary Preparotions (details are g iven  in Volum e B)

Single  ingredient Prepor nlions. USA: Sovạldi.

S o r í v u d ỉ n e  ỊBAN, USAN, ÍÌNN)
Bravavir; ; Bromovinylarauracil;' ? Bròvavir; -BV-aratJ;.! BVAƯ; 
Sorivudln; Sorĩvudina; Sorivudinum; SQ-32756; YN-72; 
CopMByquH '
(f^l-(S-D-Arabinofuranosyl-5-(2-bromovinyt)urao) " ‘ 
C] 1H i3BrN20 6=349.1 ■ ■ ■
CAS — 77181-69-2. -V.?.-:-
UNII — C7VOI162LV

Proỉile
S o rivud ine  is a  sy n th e tic  th y m id in e  d e riv a tiv e  w ith  a n tiv ữ a l  
ac tiv ity  against v a ric e lla -z o s te r  v in is .  A n  o ra ỉ p re p a ra tio n  
h a s  b e e n  g iv en  fo r  th e  a e a t m e n t  o f  h e rp e s  z o s te r  b u t  vvas 
vvithdravvn b o m  th e  m a rk e t  in  J a p a n  a íte r  d e a th s  in  p a t ie n u  
a lso  g iven  ũ u o r o u ra d l .  A  to p ic a l p r e p a ra tío n  is  n o w  b e in g  
s tu d ỉed .

R e íe re n c e s .
1. Yavvata M. D ea th s  đ u e  to  d rug  In te ia c tio o . L a n a t 1993; 3 4 2 :1 1 6 6 .
2. DUsio RB. Sorivud ine  a n d  5 -Ũ u o ro u rad ỉ: a  d ỉn ic a ỉ ly  sigm ficam  đ ru g ' 

dm g  ỉn terac tion  đ u e  to  inh ỉb itìon  o f d ih y d ro p y iỉm ỉd in e  dehyd rogenase .
. Br J  Q ù t P h arm aco l 1998; 46: 1 -4 .

S t a v u d i n e  (BAN. USAN, piNN!
B M Y -2 7 8 5 7 ;  d 4 T ;  E s t a v u d i n a ;  S a n i l v u d i n e p 'S t a V u d i i n i ;  

S t a v u d in ;  S t a v u d i n a s , - S t a v u d i n o m ;  C r a B y q u H . '’ ■ '  ■

, T - ( 2 3 - D f d e o x y - p - o - g ^ c e r o - p e n t - 2 - e n o F u r a n o s y [ ) tb y r T \ ih e .  

CioH,2NA=2242 -- -■
CAS —  3056-Ĩ7-5 "  ;
ATC —  J05AF04.
ẠTC Vet —  QJ05AF04.
UNII —  8Ũ9LE4QFỊF,

P h a rm a c o p o e ia s . I n  Eur. (see p . v ii) , Int., a n d  us.
P h . E u r. 8: (S ta v u d in e ). A  w h ite  o r  a lm o s t w h i te  povvder. I t  
e x h ib iu  p o ly m o rp h ism . So lu b le  in  vvatep  sp a rin g ly  so lu b le  
in  a lcohol; s ligh tly  so lu b le  in  d ic h lo ro m e th a n e . P ro te c t b o m  
lig h t a n d  h u m id ity .

U S P  36: (S ta v u d in e ). A  w h i te  to  o f i-w h ite , c ry s ta llin e  
p o w d er. So lub le  in  vvater, in  d im e th y la c e ta m id e , a n d  in  
d im e th y l suU ox ide; sp a rin g ly  s o lu b le  i n  a lc o h o l, in  
a c e to n itrile , a n d  in  m e th y l a lc o h o l; s lig h tly  so lu b le  in  
d ic h lo ro m e th an e ; in so lu b le  in  P e tro le u m  sp irit. S to re  in  
a ir t ig h t  c o n ta in e rs  a t  a  te m p e ra tu re  o f  25  d e g re e s , 
excu rs io n s p e rm itte d  betvveen  15 đ eg re e s  a n d  30  d eg rees . 
P r o te a  íro m  lighL

Uses and Admỉnistration
S ta v u d ỉn e  is a  n u d e o s ỉd e  re v e is e  tra n sc rip ta se  in h ib i to r  
r e la te d  to  th y m id in e  w ith  a n tiv ừ a l  a c tiv ity  a g a in s t H IV -1 . I t  
is u sed  in  t h e  tre a tm e n t  o f  HIV iid e c tio n  a n d  AIDS 
(p. 957 .2 ). V iral res is ta n c e  e m e rg e s  rap id ly  w h e n  s ta v u d in e  
is u se d  a lo n e , a n d  i t  is th e r e ío r e  u s e d  w ith  o th e r  
a n tire ư o v ừ a ls . S ta v u d in e  is  g iv e n  orally , u su a lly  a s  a  
capsu le  o r  so lu tio n . U sual a d u lt  d o se s  o ỉ  sta  v u d in e  a re  4 0  m g  
e v e ry  12 h o u rs  fo r  p a t ie n u  vveighỉng  6 0  k g  o r  m o re  o r  3 0  m g  
e v c ry  12 h o u rs  fo r p a tie n ts  vveighing  less t h a n  60  kg.

F o r details o ỉ  doses  i n  i n ỉa n u ,  c h ild re n , a n d  a d o le sc e n u , 
see  belovv.

F or deta ils  o ỉ  r e d u c e d  doses  o f  s ta v u d in e  to  b e  u s e d  in  
p a tie m s  w ith  r e n a l  im p a irm e n t, see  be!ow .

Revievvs.
ỉ . H o m  M, Noble  s .  S tavud ỉne : a n  u p d a te  o f its use  in  th e  tr e a tm e n t o ỉ  HIV 

inỉecdon. D ru gs 1999; 58 : 919 -49 .
2. C heer SM. G oa KL. S tavud ỉne  o n c e  da ily . D ru p  2 0 0 2 ; 6 2 :2 6 6 7 -7 4 .
3. HỈU K  t t a ỉ. Sys tem adc  rev ỉew  o f  d in ỉc a l trỉa ỉs evaỉu a tín g  low  doses o ỉ 

s tavudỉne  a s  p a r t o ỉ a m ỉre tro v ỉra ỉ t r e a tm e n t  E xp e rt o p à t P h arm acother 
2007; 8: 67 9 -8 8 .

4 . M akỉnson K i t a l . Sa íe ty  o ỉ s tav tid ỉne  in  th e  t re a tm e m  of HTV ỉn íe c tío n  
w ith  i  sp e đ a ỉ ỉocus o n  resource-licn iỉed  se ttings. E x p e rt O pừi D ru g  S a Ịè ty  
2008; 7 :2 8 3 -9 3 .

5. M artin  J C  €t a l. E arly  n u d e o d d e  rev e rse  tran scrip ta se  inh ib ito rs  fo r the  
trea tm e n ĩ o f  HIV; a  b r te í h ỉs to ry  o f  sta v u d in e  (D4T) a n d  ỉcs co tnparìson  
w ith  o th e r  d ỉd e o x y n u d eo sid es. A n ữ v ừ a l R a  2010; 85 : 3 4 -8 . .

6 . spau ỉd ỉng  A , t í  a l. S tavud ỉne  o r  a ỉd o v u d ỉn e  ỉn  th ree -d ru g  c o m b ỉn ad o n  
the rapy  for ỉn iú a ỉ treacm en t o ỉ HIV ỉn le c t ỉo n  in  a n tire tro v ira l-n a ỉv e  
ỉndỉvỉduaỉs. A vaiU bỉe  in  T h e  C o ch ran e  D atabase  o f System aỉic  Revievvs; 
Issue 8. C h ic h e s te r  J o h n  W iley; 2 010  {accessed 10 /08 /10 ).

Adminiỉtration in children. F o r  th e  t re a tm e n t  o f  HIV 
in íec tio n  in in ía n ts , c h ild ren , a n d  a d o le s c e n u  s ta v u d in e  is 
g iv en  orally  vvith o th e r  a n tire tro v ira l  d ru g s. D oses a re  
based  o n  age a n d  b o d y -w eỉg h t:
.  in  n e o n a te s  h o m  b ir th  to  13 days o ld  a d o se  of 

5 0 0 m ic ro g ra m s/k g  e v e ry  12 h o u rs  m a y  b e  g iven
•  in  in fan ts  a t  lea s t 14  d ay s o ld  a n d  th o se  vveighứ ig less 

th a n  30 k g  th e  do se  is 1 m g /k g  e v e ry  12 h o u rs
.  in  d ũ ld re n  a n d  a d o le s c e n u  w e ig h in g  3 0  k g  o r  m o re , th e  

a d u lt dose  is g iv en  (see  a b o v e)

Adminiỉiration in renal impairmenl. D osage  re d u c t io n  
acco rd ing  to  c re a tín in e  d e a ra n c e  (CC) is re c o m m e n d e d  for 
p a tie n u  rec e iv in g  o ra l s ta v u d in e  vvho h a v e  re n a l  im p a ir-  
m e n t:
•  cc 26  to  5 0 m L /m in u te :  2 0  m g  e v e ry  12 h o u rs  ( th o se  

yveighing 6 0  k g  o r  m o re )  o r  15 m g  e v e rỵ  12 h o u rs  ( th o se  
w eigh ing  less  t h a n  6 0  kg)

•  cc b e lo w  2 6  m L /m in u te :  2 0 m g  e v e ry  2 4  h o u is  ( th o se  
yveighing 6 0 k g  o r m o r e )  o r  1 5 m g  e v e ry  2 4 h o u r s  ( th o se  
tveighing  less  t h a n  6 0  kg)

Adverse Effects
T h e  m o st c o m m o n  a d v e rse  e f i e a  r e p o r te d  w ith  s ta v u d in e  
e ith e r  as m o n o th e r a p y  o r  w i th  o th e r  a n ti r e ư o v ữ a ls  is

The Symbol t  denotes a preparation no longer actively marketed
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p e r ip h e ra l  n e u ro p a th y ;  r isk  g e n e ra lly  re la te s  to  c u m u la tiv e  
d o se  a n d  i t  is a ls o  in c re a se d  in  p a tie n ts  ta k in g  s ta v u d in e  
w i th  d id a h o s in e  a n d  h y d ro x y c a rb a m id e . O th e r  c o m m o n  
a d v e rse  cffec ts i n d u d c  a b n o rm a l  d rea m s, a b d o m in a l p a in ,  
n a u s c a ,  d ia r rh o e a ,  d ro w sin e ss , đ y sp e p sia . {atigue, d irr in e s s ,  
d e p re s s io n , h e a đ a c h e ,  i n s o m n ia ,  p r u r i tu s ,  a n d  ra s h .  
A b n o rm a l l iv e r  ỉ u n c t ìo n  te s ts  m a y  o c c u r  a n d  h e p a d tis ,  
h e p a tic  {ailure, a n d  p a n c re a ti t is  h a v e  b e e n  r e p o r te d  ra re ly ;  
ỉa ta li tie s  h a v e  o c c u rre d  a n d  w e r e  re p o r te d  m o st o í te n  in  
p a tíe n ts  ta k in g  s ta v u d in e  vvith  d id a n o s in e  a n d  h y d ro -  
x y c a rb a m id e . L a c tic  a d d o s is , u s u a lly  a s s o d a te đ  w ith  se v e re  
h e p a to m e g a ly  a n d  s tea to sis , h a s  b e e n  a s s o d a te d  w ith  
t r e ạ tm e n t  vvith NRTIs, a n d  p a r t ic u ỉa r ly  vvith s ta v u d in e .  
T h e re  h a v e  b e e n  re p o r ts  o ỉ  m o to r  w e a k n e ss  a s so d a te d  vvith 
s ta v u d ỉn e ,  o c c u rr in g  p a rt ic u la r ly  w ith  la c tic  a d d o s is ;  th e  
p re s c n ta t io n  m a y  m im ic  th a t  o f  G u illa in -B arré  sy n d ro m e  
( in d u d in g  re sp ira to ry  ỉa i lu re ) ,  a n d  sy m p to m s  m a y  c o n tin u e  
o r  w o r s e n  e v e n  a f te r  s ta v u d in e  is  s to p p ed .

I m m u n e  r e c o n s t i tu tio n  s y n d ro m e  (a n  in ila m m a to ry  
im m u n e  r e s p o n s e  re s u l tin g  i n  d in ic a l  d e te r io ra ú o n )  h a s  
b e e n  r e p o r te d  d u r in g  th e  in it ia l  p h a se  o ỉ  ư e a tm e n t  vvith 
c o m b in a tio n  a n ti r e t ro v ira l  th e ra p y , i n d u d in g  s ta v u d in e , in  
H IV -in fec ted  p a tie n ts  w jth  s e v e re  im m u n e  d e f id e n c y . 
A c c u m u la tio n  o r  re d is tr ib u tio n  o f  b o d y  fa t ( Iip o d y s tro p h y ) 
in d u d in g  C en tra l o b e s ity , d o rso c e rv ic a l fa t  e n la rg e m e n t  
(b u íía lo  h u m p ) ,  p e r ip h e ra l  vvasting, t a d a l  vvasting, b re a s t  
e n la rg e m e n t,  a n d  c u sh in g o id  a p p e a ra n c e  h a v e  b e e n  se e n  in  
p a tie n ts  r e c e iv in g  a n tữ e tr o v ừ a ỉ  th e ra p y , i n d u d in g  s ta v u -  
d in e . M e ta b o lic  a b n o rm a lit ie s  s u c h  as h y p e rtr ig ly c e r id a e -  
m ia , h y p e rc h o le s te ro la e m ia ,  in s u l in  res is ta n c e , h y p e rg ly c -  
a e m ia , a n d  h y p e r la c ta ta e m ia  h a v e  a lso  b e e n  re p o r te d ;  
effec ts o n  b lo o d  lip id s  a n d  fa t d is tr ib u tio n , in  p a rt ic u la r , a re  
g e n e ra lly  th o u g h t  to  o c c u r  m o re  f re q u e n tly  w ith  s ta v u d in e  
t h a n  w i th  o t h e r  NRTIs. NRTTs h a v e  a lso  b e e n  a s so d a te d  
w i th  m ito c h o n d r ia l  d y s h m c tio n  m a n iỉe s t in g  as a b n o rm a l 
b e h a v io u r ,  a n a e m ia .  c o n v u ls io n s , h y p e rlip asa e m ỉa , h y p e r-  
to n ia , a n d  n e u n o p e n ia .  E le v a te d  c re a tin e  p h o sp h o k in a se , 
m y a lg ia , m y o sitis , a n d  ra re ly  rh a b d o m y o ly s is  h a v e  b e e n  
re p ó r te d , p a r t ic u la r ly  w h e n  n u d e o s id e  a n a lo g u e s  h a v e  
b e e n  g iv e n  w i th  H lV -p ro te a se  in h ib ito rs . O s te o n ec ro s is  h a s  
b e e n  re p o r te d ,  p a r t ic u la r ly  in  p a tie n ts  vv ith  a d v a n c e d  HTV 
d ise a se  o r  lo n g - te rm  e x p o s u re  to  c o m b in a tio n  a n tữ e u o v ữ a l  
th e r a p y .  F o r  í u r t h e r  i n ĩo r m a t io n  o n  a d v e rse  eH ects 
a s s o d a te d  w ith  N R T Is se e  Z iđ o v u d in e , p .  1024 .3 .

EReds on the nervous System. P e r ip h e ra l  n e u ro p a th y  is a  
w e ll r e c o g n ise d  a d v e rs e  -effect o f  s ta v u d in e  a n d  h a s  b e e n  
th e  su b je c t  o f  a  rev ievv .1 A  c ro ss -sec tìo n a l s tu d y 2 o f  2 9 4  
{ n v - in ỉe c te d  p a t íe n ts  u s in g  s ta v u d in e ,  ỉ o u n d  ừ ic rea se d  a g e  
a n d  h e ig h t  to  b e  i n d e p e n d e n t ly  a s s o d a te d  w ith  d e v e lo p -  
m e n t  o f  n e u ro p a th y ;  t h e  a u th o r s  su g g e ste d  th a t ,  vvhere 
po ssib le , p a tie n ts  ag e d  a t  le a s t  4 0  y e a rs  o r  th o se  w h o  a re  
a t  le a s t  170  c m  ta  11 (a n d  p a rt ic u la r iy  th o se  m e e tin g  b o th  
c r ite r ia )  s h o u ld  n o t  b e  ư e a te d  w i th  s ta v u d in e -b a s e d  reg i- 
m e n .

1. M o y ỉe  G J; S a d ỉe r  M . P e r ip h e ra l  n e u ro p a th y  w ỉth  Q u d e o s id e  
a n tỉre tro v ira ls : r isk  ía c to rs , in d d e n c e  a n d  m anagem e& L  D ru $  Sa fety  
1998; 1 * 4 3 1 - 9 4 .

2. C h e rry  C L t ía i . A ge a n d  h e ig h ỉ p r e d ỉ a  n e u ro p a th y  risk in  p a tie n t ỉ vviih 
ỈQV p r e s a íb c d  s ta v u d ín e . N eu ro log y  2009 ; 73: 3 1 5 -2 0 .

Gynaecomastia. B ila te ra l g y n a e c o m a s tía  w a s  a s s o d a te d  
w ith  s ta v u d in e  u s e  in  a  p a t i e n t  w ith  HTV in ỉe c tio n  w h o  
w as a lso  re c e iv in g  la m iv u d in e  a n d  c o -tr im o x a z o le .' S y m p - 
to m s  re s o lv e d  w h e n  s ta v u d in e  w a s  s to p p e d . F o u r  o th e r  
cases o f  g y n a e c o m a s tia  w e r e  r e p o r te d  in  H T V -iníected 
p a tie n ts  g iv ẹ n  H A A R T  re g im e n s  c o n ta ỉn in g  s ta v u d in e .3 

ỉ .  M e lb o u m e  K M , e l a i. G yn ec o m a stỉa  w ith  s ta v u d ỉn e  ơ e a ư n c n t  in  a n  
H TV-posilỉvc p a t í e n t  A ttn  P h a rm a co th er 1998; 32 : 1108.

2 . M a n ừ e đ ỉ R , e t a ỉ. G y n e c o m a ỉtía  a is o đ a te d  w íth  h lg h ly  accỉve 
a n tíic tro v ữ a l ỉh e ra p y . Ã m  P h a rm a a tth e r 2001; 35: 4 3 8 -9 .

Precautions
S ta v u d in e  s h o u ld  b e  u s e d  vvith  c a u tio n  in  p a tie n ts  w i th  a 
h is to ry  o f  p e r ip h e ra l  n e u ro p a th y ;  ư  i t  d e v e lo p s d u r in g  
s ta v u d ìn e  u se , t h e  p a t ìe n t  s h o u ld  b e  s w itc h e d  to  a n  
a ỉte m a t iv e  ư e a tm e n t  r e g im e n . T re a tm e n t  w i th  s ta v u đ in e  
m a y  b e  a s s o d a te d  w l th  la c tic  a d d o s i ỉ  a n d  sh o u ld  a lso  b e  
s to p p e d  u  t h e r e  is a  ra p id  in c re a se  i n  a m in o ữ a n s ỉe ra s e  
c o n c e n tra t io n s ,  p r o n o u n c e d  h e p a to to x id ty  (w h ic h  m a y  
i n d u d e  P ro g re ss iv e  h e p a to m e g a ỉỹ  o r  s te a to sis ). o r  m e ta b o lic  
o r  lac tíc  a d d o s is  o f  u n k n o v v n  a e tio lo g y . S ta v u d in e  s h o u ld  b e  
g iv e n  w i th  c a u tio n  to  p a tie n ts  (p a r t ic u la r ly  o b ese  w o m e n )  
w ith  h e p a to m e g a ỉy ,  h e p a ti tis , o r  o th e r  r isk  ỉac to rs  fo r  liv e r  
d ise a se . ư  l iv e r  e n z y m e s  i n a e a s e  to  >  5 t im e s  t h e  u p p e r  
l im it  o f  n o r m a l  d u r ìn g  ơ e a tm e n t  t h e n  s ta v u d in e  s h o u ld  b e  
s to p p e d . P a t ie n ts  c o -in fe c te d  w i th  c h ro n ic  h e p a tì tis  B o r  c 
w h o  a re  b e in g  ơ e a te d  w i th  c o m b in a tio n  a n tứ e tro v ứ a l  
th e ra p y  a re  a t  a n  in c re a se d  i ỉs k  o ỉ  se v e re  a n d  p o te n t ia l ly  
ía ta l  h e p a tic  a d v e rs e  e v e n ts .  P a tìe n ts  w i th  a  h is to ry  o í, o r  
risk  ỉa c to rs  fo r, p a n c re a ti t ỉs  s h o u ld  a lso ' b e  o b se rv e d  
c a re íu lly  f o r  s ig n s  o f  p a n c re a t i t ì s  d u r in g  s ta v u d in e  
t r e a tm e n t.  U se w i th  o th e r  d ru g s  like ly  to  c a u se  p e r ip h e ra l  
n e u ro p a th y  o r  p a n c re a ti t is  s h o u ld  b e  a v o id e d  if p o ssib le .

S ta v u d in e  s h o u ld  b e  u s e d  vvith c a u tio n  a n d  d o ses  re đ u c e d  in  
p a tie n ts  vvith r e n a l  Im p a irm e n t.

A f te r  a  2 0 1 0  re g u lâ to ry  r e v ie w 'o f  s ta v u d in e  w h e re  its  
b e n e f i t- t is k  ra t io  w a s  sc ru tin ise d , t h e  E u ro p e a n  M e d id n e s  
A g e n c y  r e c o m m e n d e d  th a t  its  u se  b e  s tr ic tly  lim ite d . I t 
a d v ise d  th a t ,  d u e  to  th e  to x id ty  o f  s ta v u d in e , th e  d ru g  
s h o u ld  o n ly  b e  u s e d  vvhen  n o  o th e r  a p p ro p r ia te  tre a tm e n ts  
w e re  a v a ila b le ; p a tie n ts  u s in g  s ta v u d in e  s h o u ld  b e  assessed  
í r e q u e n tly  a n d  sw itc h e d  to  a n  a p p ro p r ia te  a l te m a t ív e  as 
so o n  a s  p o ss ib le .1

1. EM EA . Q uesiions a n d  ansY ven o n  th e  rcv ic w  o f  Z erit (s tavud ine): 
o u tc o tn e  o í  a  r e n o v a l  p ro ce d u re  (issued  17 Feb  2011 ). A vailab le  at: 
h ttp : //w w v .e m a .e u ro p a .e u /d o c s /e n _ G B /d o c u m e m .J lb ra ry /M e d id n e _  
Q A /h u m a n /0 0 0 1 10A V C 500102227 .pdf (accessed  0 6 /0 4 /1 1 )

Gender. In  a  p ro sp e c tiv e  s tu d y ' in  a  c o h o rt  o f  5 59  U g an - 
d a n  p a tie n ts  s ta r tin g  a n tứ e tr o v ứ a l  th e ra p y , a b o u t  a  q u a r-  
t e r  c h a n g e d  th e i r  ư e a tm e n t  re g im e n  a t  le a s t o n c e  o v e r  3 
y e a rs . T h e  c a u se  o f  t r e a tm e n t  s u b s ti tu t io n  w a s  d ru g  to x i-  
d t y  in  91 p a tie n ts  a n d  in  7 6  th is  w a s  d u e  to  s ta v u d in e . 
A n a ly sis  in d ic a te d  th a t  s ta v u d in e  t o x id ty  lea d in g  to  
c h a n g e  o f  reg im e n  w a s  a lm o s t tvvice as like ly  in  vvom en as 
in  m e n . su g g e stin g  th a t  lo n g -te rm  s ta v u d in e  u se  w as less 
w ell to ie ra te d  in  w o m e n , a n d  s h o u ld  b e  a v o id e d  if possi- 
b le .

1. C a s te in u o v o  B, et a i. S tav u d in e  lo x id ty  in  vvom en is th e  m a in  reason  ío r 
tr c a tm c m  c h an g e  in  a  3 -y e a rp ro ip e c tív e  c o h o n  o /a d u li  p a i íe n u  í ta n e d  
o n  R m -H ne  a m ỉre tro v ira ỉ tr e a tm e m  in U ganda . J  A cq u ir Im m utư  D eỊìc 
S y n d r 2011; 54: 59 -43 .

Porphyria. T h e  D ru g  D a ta b a se  fo r A c u te  P o rp h y ria , c o m - 
p ile d  b y  th e  N orvveg ian  P o rp h y ria  C e n tre  (NA POS) a n d  
th e  P o rp h y ria  C e n tre  S w e d e n , classiPies s ta v u d in e  as  possi- 
b ly  p o rp h y rin o g e n ic ;  it s h o u ld  b e  u se d  o n ly  vvhen  n o  sa le r  
a l t e m a t iv e  is a v a ila b le  a n d  p re c a u t io n s  s h o u ld  b e  consid - 
e re d  in  v u ln e ra b le  p a tie n ts .1

1. T h e  O n ig  D atabase  fo r A cu te  P o rp h y ría . A vaỉlab le  at: h ttp : / /w w w . 
d ru g s-p o rp h y r ia .o rg  (accessed 1 4 / I O /i l )

Interọctions
T h e  in tra c e l lu la r  a a iv a t io n  o f  s ta v u d in e  a n d  h e n c e  its 
a n tiv i ra l  e í l e a  m a y  b e  in h ib ite d  b y  d d o v u d in e ,  d o x o ru b i-  
d n ,  a n d  r ib a v irin .

U se  o f  s ta v u d in e  w ith  o th e r  d ru g s  k n o w n  to  cause  
p a n c re a ti t is  o r  p e r íp h e ra l  n e u ro p a th y  sh o u ld  b e  a v o id e d  ỉí 
p o ss ib le . T h e  c o m b in a tio n  o f h y d ro x y c a rb a m id e  a n d  
d id a n o s in e  ư g iv e n  w i th  s ta v u d in e ,  m a y  c a rry  a h ig h e r  
risk  o f  a d v e rse  e ííe c ts  i n d u d in g  h e p a to to x id ty ,  p e rip h e ra l  
n e u ro p a th y .  a n d  p a n c re a tí t is  ( ỉa ta l  a n d  n o n -fa ta l) .

Antidiabetics. F a ta l lac tic  a d d o s is  h a s  b e e n  r e p o r te d ' in  a 
p a t ie n t  g iv e n  metformin w i th  d id a n o s in e ,  s ta v u d in e , a n d  
te n o ío v ir .

1. VVorth L  r í  a l. A C íu tio n a ry  u l e :  ía ta l U ctic  a d d o s i ỉ  com piicaiing  
s u d e o s ìd e  a n a lo g u e  a n d  m e d o rm in  ih e ra p y . ơ in  Itt/ tr t D ừ  2003; 37: 
3 1 5 -1 6 .

phenylpropanolamine. H y p e r te n s iv e  crisis a s s o d a te d  w ith  
u se  o f  p h e n y lp ro p a n o la m in e  a n d  d e m a s t in e  o c c n ư e d  in  a 
p a t ie n t  re c e iv in g  HTV p ro p h y la x is  w i th  in d in a v ir , lam iv u -  
d in e ,  a n d  s ta v u d in e .1 T h e  m o st U kely c a u se  w a s  a n  in te r -  
a c tio n  b e tv v een  p h e n y lp ro p a n o la m in e  a n d  s ta v u d in e , 
a l th o u g h  in te ra c t io n s  w ith  th e  o th e r  a n tire tro v ira ls  c o u ld  
n o t  b e  ru le d  o u t.

1. K b u ra n a  V, i t «/. H y p e n c n s iv t c risú  s e c o n d a ry  to  p h e n y lp ro p a n o la n iin c  
in te ra c iin g  vvith u ip le -d n ig  th e ra p y  ío r  HIV prophy lax is . A m  J  M ĩd  1 9 9 9 ; 
106; 11S-19 .

Antiviral Ađion
S ta v u d in e  is c o n v e r te d  in ơ a c e l lu la r ly  in  s ta g e s  to  th e  
t r ip h o s p h a te .  T h is  t r ip h o s p h a te  h a lts  t h e  D N A  sy n th e s is  o ( 
re t ro v ữ u s e s .  ĩ n d u d in g  HIV, t h r o u g h  c o m p e tit iv e  in h ib itio n  
o f  r e v e r s e  ơ a n s c r ip ta s e  a n d  in c o rp o ra t io n  in to  v ira l DNA. 
S u v u d in e - r e s i s ta n t  s ư a in s  o f HTV h a v e  b e e n  iden tiH ed  a n d  
c ro s s - re s ỉs ta n c e  lo  o th e r  n u d e o s id e  rev e rse  tra n sc rip ta se  
in h ib i to r s  m a y  o c c u r.

Pharmacokinetics
S ta v u d in e  is a b so rb e d  ra p id ly  a ỉ te r  o ra l  d o ses  a n d  p e a k  
p la s m a  c o n c e n ư a tio n s  o c c u r  w i th in  1 h o u r .  Í t  h a s  a  re p o r te d  
b io a v a ila b ili ty  o f  a b o u t  8 6 % . F o o d  de lay s  b u t  d o e s  n o t 
r e d u c e  a b s o rp tio n . S ta v u d in e  c ro sse s  t h e  b lo o d -b ra in  
b a r r ie r  p r o d u d n g  a  C SF to  p la sm a  r a tío  o f  a b o u t  0 .4  a f te r  
4  h o u r s .  B in d in g  to  p la sm a  p ro te in s  is  n eg lìg ib le . S ta v u d in e  
is m e ta b o lis e d  in tr a c e l lu la r ly  to  th e  a c tiv e  a n tiv ứ a l  
t r íp h o s p h a te .  T h e  e lim in a tío n  h a lf- life  is r e p o r te d  to  be  
a b o u t  1 to  1.5 h o u r s  a h e r  s in g le  o r  m u ltip le  doses. T h e  
in tr a c e l lu la r  h a lí - h íe  o f  s ta v u d in e  t r ip h o s p h a te  h a s  b e e n  
e s tim a te d  to  b e  3 .5  h o u r s  in vitro. A b o u t  4 0 %  o ỉ  a  do se  is 
e x c re te d  in  th e  u r in e  b y  a c tiv e  t u b u la r  s e c re tio n  a n d  
g lo m e r u la r  í i lơ a tio n .  S ta v u d in e  is re m o v e d  b y  h a e m o d ia -  
lysis.

R e íe re n c e s .
1. R a n *  K 2, D u đ le y  MN. G in ic a ỉ p h a rm a c o k in e t ỉa  o f  su v u d in e . C lin  

P h a rm a co kin et 1997; 33 : 2 7 6 -8 4 .

2.  K a u i s. e ta l. £ffec t o i ỉo o à  o n  b ỉoavaiỉab iỉỉty  o l  ỉ ta v u d in e  ỉn  su b je c ts  iv iĩb  
h u m a o  im ra u n o đ e R d e n c y  v iru s  in ỉe c tỉo n . A n tim ịcn b  A gen ỉs .C hem oth er 
1998; 4 2 : 2 2 9 5 -8 .

3. G rase la  D M . t t  a L  P h a rm ac o k ln e tìc s  o f sing ỉe-dose  ora l s ta v u d in e  ỉn  
su b je c ts  w ỉth  r e n a ỉ im p a irm e n t a n d  in  sub jec ts  r e q u ỉĩ in g  hem od ỉa ly sỉs . 
A n títm cro b  A $ en ts O ư tỉto tk tr 20 0 0 ; 44 : 2 1 4 9 -5 3 .

P r e p a r a t i o n s

Pnaprietary Preparotions (deta ilỉ a re  g iven  in  Volum e B)

Single-ingredient Preparations. Arg.; Lion; Stam ar; Stavubergen; 
STV; Tonavir; Zerit; AustraL; Zerit; Austrỉa; Zerit; Beìg.: Zerit; Braz.: Svudin; Z eritav irt; CanadZeric Otũe.; Z erit China:Ai 
Fu Ding ( 3 t á S ) ;  Sazi ( » 2 . ) ;  Xin Fu Da Zerit ( Íĩ9 »
1$); Cz.: Zerit; Denm.: Zerit; Fin.: Zerit; Fr.: Zerit; Gtr.: Zerit; Gr.: Zerit; Hong Kong; Z e r it  Hung.; Zerit: India; S tav ir Indon.: 
Z eritt: / r t :  Z erif ĩtal.\ Zerit; Jpn\ Z e rit Malaysia: Virostav; Mex.; Landstavỷ; Pravidine+; RanstaiỶ; Zerit; Neth.: Zerìt: Norw.: Zerit+; NZ: Zeril; PoL: Zerit; Port.: Zerit; Rus.; A a a s ta v  
(A nacraB); Zerit (3epHT); S.Afr.: S tavin V anra; Zerit; singapore. 
Zerit; Spain; Zerit; SwetL; Zerit; Switz.; Zerit; Thai.; Stavứ: 
Zerit+; Turk.: Zerit; UK; Zerit; USA: Zerit; Venez.; Suv ir; Zerit.

MulH-ingredient Preparationí. India: Em duo-E ; Em duo-N ; 
Em duo; Em tri; Lam ivír S; Lam ostad-N; Lam ostad; T riom une: s. Afr.: Sonke-Lam iN evStav; Triom une; V irtrium ; Thai.: GPO-Vir 

I S; La-Stavir; Vertn.: T riom une.

Ị Pharmacopoeial Preparalions
I USP 36: S tavud ine  Capsules; S tavudine for Oral Solution.

Ị Telaprevir IUSAN, riNN)

LY-570310; MP-424; Télaprévin Telaprevirum; VRT-111950; 
VX-950; Tenanpeanp.
(1S3a/?,6aS)-2-((25)-2-{(2S)-Cyclohexyl[(pyrazin-2-ylcarbonyl) 
amino]acetamidoh3,3-dimethylbutanoyl)-A/-[(3S)-1-cyclo- 
propylamino-l,2-dioxohexan-3-yl]octahydrocydopenta(Q 
pyrróle-1-carboxamide.
C36HS3NA=679.9 
CAS —  402957-28-1 
UNII —  655M5O3W0U.

Uses and Administration
T e la p re v ir  is a n  o ra l p e p tid o n ũ m e tic  H C V -p ro tease  in h ib i to r  
e S e c tiv e  a g a in s t  h e p a ti t i s  c  v iru s  (HCV) se rin e  p ro te a se  
N S 3 /4 A . I t  is u se d  in  t h e  ơ e a tm e n t  o f c h ro n ic  h e p a ti tis  c  
(p . 9 5 2 .1 )  g e n o ty p e  1 in íe c tio n  in  a d u lts  vyith c o m p e n sa te d  
liv e r  d ise a se , in c lu d in g  d r rh o s i s .  T e la p re v ir  is g iv e n  in  an  
o ral d o se  o f  7 5 0  m g  th re e  t im e s  d a ily  (o n ce  e v e ry  7  to  5 
h o u rs )  vvith fo o d  Ũ1 a  c o m b in e d  re g im e n  w ith  p e g in te r íe ro r  
alfa a n d  r ib a v ir in  ( t r i- th e ra p y )  fo r  12 w e e k s . T his is fo llo w ec  
b y  12 o r  3 6  w e e k s  o f  ư e a tm e n t  vvlth p e g in te r le ro n  a lfa  an c  
r ib a v ir in  (b i- th e ra p y )  d e p e n d in g  o n  p a tie n t  h is to ry  anc 
h e p a ti tis  C -R N A  (H CV -RN A ) levels; U K  a n d  us licensec 
p r o d u a  in ío rm a r io n  g iv es  th e  fo llo w in g  g u id an c e :
F o r previously untreateđ patìents a n d  th o se  w h o  h a v e  rtlapsti 
after interftron-basid therapy
•  w h e r e  H C V -R N A  is u n d e te c ta b le  a t  vveeks 4  a n d  12: ì ;  

w e e k s  o f  b i - th e ra p y  ( to ta l  2 4  w e e k s o f  t te a tm e n t)
us h c e n se d  p r o d u c t  in ío rm a t io n  ad v ise s  th a t  t r e a tm e n t  
n a iv e  p a tie n ts  w i th  ãrrhosừ m a y  b e n e h t  fro m  36 vveeks o 
b i- th e ra p y  ( to ta l 4 8  w e e k s  o f t re a tm e n t) ;  in  th e  UK , th i  
a p p ro a c h  is a d v o c a te d  fo r  a ll p a tie n ts  w i th  d r rh o s is  
i r r e s p e a iv e  o f H C V -R N A  leve ls  a t  vveeks 4  a n d  12

•  w h e r e  H C V -R N A  is  d e te c ta b le  b u t  1 000  u n its /m L  o r  les  
a t  w e e k s  4  a n d /o r  12: 3 6  vveeks o f b i- th e ra p y  (to ta l 4: 
vveeks o f  t r e a tm e n t)

F or prior partíal- and nonrespơnders to interỊeron-based therapỊ
•  3 6  vveeks o f b i - th e ra p y  ( to ta l 4 8  w e e k s  o f tre a tm e n t)
F o r aLl p a tie n ts .  H C V -R N A  lev e ls  >  1 000  u n its /m L  a t  w e e k  • 
o r  12 o r  d e te c ta b le  H C V -RN A  lev e ls  a t  w e e k  2 4  a re  ai 
in d ic a tio n  o f t r e a tm e n t  íu ti li ty , in  w h ic h  case th e r a p  ' 
s h o u ld  b e  a b a n d o n e d .

T h e  d o se  o{ te la p re v ir  m a y  o ccas io n a lly  n e e d  to  b  : 
a d ju s te d  to  c o m p e n s a te  fo r  t h e  e ííe c t o f  a n  in te ra c tin g  d r u ị . 
U K -lice n se d  produCT in ỉo r m a t io n  fo r  te la p re v ir  reco m  • 
m e n d s  a  d o se  o f 1 .1 2 5  g  t h r e e  tim e s  d a ily  w h e n  te la p re v ữ  i : 
to  b e  g iv e n  w ith  efavirmz.
R e fe re n c e s .

t .  H éxode c  tì al. T elap rev ir  a n d  p e g in ie r ỉe ro n  w ỉ[h  o r  vvithout ribav iri 1 
ío r  c h ro n ic  HCV ỉn íe a io n .  N  E n g l J  M td  2 0 0 9 : 360 : 1639-50 .

2. M c H u tch iso n  JG , e t a i. T elap rev ir  w ith  p e g in te r ỉe ro n  a n d  r ib av irin  ít r 
c h ro n ỉc  HCV g e n o ty p e  1 in íe c t io n . N  E n g ỉ J  M td  2009; 360 : I 8 2 7 - 3 i . 
C oỉT ection . ib ù L ; 3 6 1 : 1516.

3. M c H u tch iso n  JG , e t a ỉ. T elap rev ir  for p rev ious ly  ư e a te d  c h ro n lc  HC / 
i n íe a i o n .  N  E n g i J  M tấ  2010 ; 362 : 1 292 -303 . C orrec tion . ib id .; 164  . 
Ịdose)

Adverse Effects
T h e  a d d it io n  o f a n  H C V -p ro te a se  in h ib i to r  to  a  re g im e n  I f 
p e g in te r íe ro n  a lỉa  a n d  r ib a v ir in  c a n  re s u l t  in  s ig n ih c a i  t  
a d d it io n a l  to x id ty ,  p a r t ic u la r ly  d e rm a to lo g ica l, g a s ư o ứ  - 
te s t in a l ,  a n d  h a e m a to lo g ic a l .  I n  p a r t ic u la r ,  t e l a p r e v r  
in c re a se s  th e  risk  o f  r a sh , vybich c an  i n d u d e  se rio u s  ski 1  

r e a a io n s  s u c h  as  d r u g  r a s h  w ith  e o s in o p h ilia  a n d  S y stem  c 
s y m p to m s  (D RESS), a n d  S te v e n s - J o h n sò n  sy n d ro m e .

All cross-reíerences reíer to entries in Volume A

http://wwv.ema.europa.eu/docs/en_GB/documem.Jlbrary/Medidne_
http://www
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A d v erse  e ííe c ts  a s s o á a te d  w ith  t h e  u se  of te la p re v ứ  w ith  
p e g in te r íe ro n  a lfa  a n d  r ib a v ũ in  a re  w id e  rangừ ig , b u t  th e  
n io st c o m m o n  a d v e rse  effec ts  r e p o r te d  in  d in ic a l  s tu d ies  
vvere a n a e m ia ,  ra sh , i tc h , n a u s e a ,  a n d  d ia r rh o e a . O th e r  
c o m m o n  e ffe c ts  th a t  h a v e  b e e n  re p o r te d  ũ id u d e  o ral 
cand id iasis, b lo o d  d y sc rasias  ( in c lu d ỉn g  ly m p h o p e n ia  a n d  
th ro m b o c y to p e n ia ) ,  h y p o th y ro id is m , m e ta b o lic  d iso rd ers  
(su c h  a s  h y p e r u r i c a e m ia  a n d  h y p o k a la e m ia ) ,  ta s te  
d is tu rb a n c e s ,  s y n c o p e , g a s tr o in te s tin a l  a n d  a n o re c ta l  
d iso rders  ( In d u d in g  a n a l  i tc h  a n d  fissu re , h a e m o rrh o id s , 
rec ta l h a e m o r rh a g e , a n d  p ro c ta lg ia ) , hyperb ilũ ru b in aem ia , 
eczem a, í a d a l  svvelling, a n d  p e r íp h e ra l  o e d e m a .

Precautions
T e lap re v ứ  m u s t  n o t  b e  u s e d  as  m o n o th e ra p y  as th e r e  is a 
h ig h  lik e lih o o d  o f  v ira l re s is ta n c e  d ev e lo p in g ; b e cau se  it 
m u s t a lw a y s  b e  g iv en  w i th  p e g in te r ie ro n  a lfa  a n d  r ib av irin , 
p re c a u tio n s  vvith  resp e c t to  th e  u se  o f th e se  m ed ic a tio n s  
m u s t  b e  o b s e rv e d  (see p .  9 9 5 .1  a n d p .  1011 .2 , respec tive ly ).

T e lap re v ir -c o n ta in in g  re g im e n s  g e n e ra lly  in c te a se  th e  
i n d d e n c e  a n d  d e g re e  o f  a n a e m ia  c o m p a r e d  w i th  
p e g in te r íe ro n  a lfa  a n d  r ib a v ir in  a lo n e ; c o n s e q u e n tly  
h a e m o g lo b in  s h o u ld  b e  m o n ito re d  b e ío re , a n d  a t lea s t 
e v e ry  4  w e e k s  d u r in g , te la p re v ir  u se . T e lap re v ữ -c o n ta in in g  
reg im e n s  h a v e  a lso  b e e n  a s s o d a te d  w ith  a  h ìg h  in d d e n c e  of 
ra sh , a n d  in  r a r e  cases. s e r io u s  s k in  re a c tio n s  su c h  as  d ru g  
ra sh  w ith  e ó s in o p h ilia  a n d  sy s te m ic  sy m p to m s a n d  S tev en s-  
J o h n s o n  s y n d rò m e . If  a  se rio u s  s k in  re a c tlo n  occurs, th e  
te la p re v ir -c o n ta in in g  re g i in e n  s h o u ld  b e  p e rm a n e n tly  a n d  
im m e d ia te ly  s to p p e d  a n d  th e  p a tie n t  re íe rre d  for m ed ica l 
ca re . P a tíe n ts  w h o  d e v e lo p  m ild  to  m o d e ra te  rash es  s h o u ld  
b e  m o n ito re d  f o r  p ro g re s s io n  o f  r a s h  o r  d e v e lo p m e n t o ! 
sy stem ic  sy m p to m s , in  w h ic h  ca se  te la p re v ir  sh o u ld  b e  
s to p p e d  ( a l th o u g h  p e g in te r ie ro n  a lfa  a n d  rib a v irin  m a y  b e  
c o n tin u e đ  in  c e rta in  d r c u m s ta n c e s ) .  T e lap rev ừ  is n o t  
r e c o m m e n d e d  fo r  n se  i n  p a tỉe n ts  w i th  m o d e ia te  o r  s ev ere  
h e p a tic  ũ n p a ir m e n t  (C h ild -P u g h  d a s s  B o r  c, sco re  >  7) o r  in  
th o se  w i th  d e c o m p e n s a te d  l iv e r  d ỉsease . T e lap rev lr m a y  
c a u se  m o d e s t  p ro lo n g a t io n  o f  t h e  QT ũ ite rv a l , a n d  sh o u ld  b e  
u se d  w ith  c a u d o n  ỉn  p a tie n ts  a lre a d y  a t  risk  fo r  Q T -in terval 
p ro lo n g a tio n .

Interađions
T e lap re v ir  is  a n  in h ib i to r  o f  t h e  CYP3 A  íam ily  o f c y to c h ro m e  
P 4 5 0  iso e n z y m e s  a n d  is e x p e c te d  to  in c re a se  e x p o su re  to  
d ru g s  th a t  a r e  m e ta b o lis e d  b y  th e s e  e n zy m es ; te la p re v ứ  in  
c o m b in a tio n  w ith  p e g in te r ỉe ro n  a lỉa  a n d  r ib a v ữ in  ũ  
c o n tra - in d ic a te d  w ith  d ru g s  th a t  a re  h ig h ly  d e p e n d e n t  o n  
CYP3A f o r  d e a r a n c e  a n d  fo r  w h ic h  e le v a ted  p lasm a  
c o n c e n tra t ìo n s  a re  a s s o d a te d  vvith s e rio u s  o r  l ife - th re a te n -  
in g  e v e n ts .  A lth o u g h  s p e d C c  g u ỉd a n c e  m a y  v a ry  bervveen 
l ic e n s in g  a u th o r i t ie s ,  th e s e  d ru g s  m a y  in d u d e :
•  t h e  a lp h a !  - a d re n o re c e p to r  a n ta g o n is t  alfuzosin
•  a n tia r r h y th m ic s  ( a m io d a ro n e  a n d  q u in id in e )
•  a n tìh is ta m in e s  ( a s te m ứ o le  a n d  te r íe n a d in e )
•  a n tìp s y c h o tic s  (p im o á d e )
•  c a lđ u m - c h a n n e l  b lo ck e rs  (bep rid il)
•  e rg o t  d e r iv a tiv e s  ( d ih y d r o e rg o ta m in e ,  e rg o n o v in e ,

e rg o ta rn in e ,  a n d  m e th y le rg o n o v in e )
•  g a s tro in te s tìn a l  p ro k in e tic s  (d sa p r id e )
•  se d a tiv e s  a n d  h y p n o tic s  ( tr ia z o la m  a n d  o ra l  m ỉdazo lam )
•  s ta t in s  (a to rv a s ta tin ,  Io v as ta tin , a n d  s im v a s ta d n )
Ovving to  t h e  p o te n t ỉa l  fo r  in c re a se d  s e ru m  c o n c e m ra tio n s  
o f  p h o s p h o d ie s te ra s e  ty p e -5  in h ib i to r s  (su c h  as s ild en a íil 
a n d  ta d a la íi l) ,  te la p re v ir  s h o u ld  b e  a v o id e d  vvith th ese  d ru g s 
vvhen  th e y  a re  g iv e n  a t  th e  d o ses  n e e d e d  fo r th e  ư e a tm e n t  
o f  p u lm o n a r y  h y p e r te n s io n . S im ila rly , te la p re v ứ  m ay  
in c re a se  s e r u m  c o n c e n tra t io n s  o f  in h a le d  b u d e so n id e , 
ílu t ic a so n e , o r  sa lm e te ro l;  c o m b in a tio n  w ith  a n y  of th e se  is 
n o t  re c o m m e n d e d .

T e la p re v ir  is  a  su b s tra te  o f  t h e  CYP3A g ro u p  of 
c y to c h ro m e  P 4 5 0  iso e n z y m es; a s  a  re su lt, d ru g s  th a t  in d u c e  
o r  in h ib i t  th e s e  e n z y m e s  m ig h t b e  e x p e c te d  to  dec rease  o r  
in c re a se  e x p o s u re  to  te la p re v ir .  I n  p a rticu la r, u se  w ith  
p o te n t  in d u c e rs  o f  th e se  e n z y m e s  (su c h  as ca rb a m az e p in e , 
p h e n o b a rb i ta l ,  p h e n y to in ,  r i í a m p id n ,  o r  S t J o h n 's  w o rt)  
s h o u lđ  b e  a v o id e d . S im ila rly , u s e  w ith  r ito n a v ir -b o o s te d  
d a ru n a v ir ,  ío s a m p re n a v ữ , o r  lo p in a v ir  is n o t  adv ised ; ío r  
te la p re v ir  d o s in g  re c o m m e n d a t io n s  fo r  c o -a d m in is tra tio n  
w i th  e fa v ire n z , se e  U ses a n d  A d m in is tra t io n , p .  1016.3.. C o- 
a d m in is t r a t io n  w ith  m ild  o r  m o d e r a te  in d u c e rs  of CYP3A 
s h o u ld  a lso  b e  a v o id e d  u  po ssib le , p a rt ic u ỉa r ìy  in  p a tie n ts  
vvho a re  p r io r  n o n re s p o n d e rs  to  p e g in te r íe ro n  a lía  a n d  
r ib a v ir in .

T e la p re v ừ  is  a lso  a n  i n h ib i to r  a n d  su b s tra te  o f  p - 
g ly c o p ro te in  (P -g p ). I ts  u s e  w i th  d ru g s  th a t  a re  su b s tra te s  fo r 
P -g p  t r a n s p o r t  m ig h t  b e  e x p e c te d  to  le a d  to  th e i r  p ro lo n g e d  
th e r a p e u t ic  a c t io n  o r  a d v e rs e  effec ts ; s im ila ily , u s e  w ith  
d ru g s  t h a t  in d u c e  o r  in h ib i t  p -g p  c o u ld  c au se  d e c reaseđ  o r  
in c re a se d  e x p o s u re  to  te la p re v ữ , resp e c tiv e ly .

D u e  to  t h e  r is k  o f  a r r h y th m ia ,  t e la p re v ữ  sh o u ld  n o t  b e  
g iv e n  w i th  d a s s  l a  o r  m  a n t ía r r h y th m ic s  (e x c e p t 
in t r a v e n o u s  lid o c a in e ) ;  i t  s h o u ld  b e  u se d  w ith  c a u tíõ n  
w i th  t h e  d a s s  Ic  a n t i a r r h y th m ic s  p ro p a íe n o n e  a n d

A eca in ide . C are  is a lso  a d v ise d  w h e n  te la p re v ữ  m u s t  b e  
u s e d  w ith  d ru g s  knov v n  to  p ro lo n g  th e  QT ín te rv a l.

H o rm o n a l c o n tra c e p tio n  m a y  n o t  b e  re liab le  d u rin g  u se  
o f  te la p re v ir, a n d  fo r  u p  to  2  m o n th s  a f te r  i t  Is s to p p e d . 
D u r in g  th is  tim e , w o m e n  o f  c h ild -b ea rin g  p o te n tia l  s h o u ld  
u s e  tvvo eK ective { o n n s o í  n o n - h o n n o n a l  con tx acẹp tio n .

Antivìral Action
T e la p re v ir  is a n  in h ib i to r  o f  th e  N S 3 /4A  p ro te a se  of h e p a ti tis  
c  v iru s  (HCV), a  p r o te in  in v o lv e d  in  th e  p o s t-ư a n s la tio n a l  
P ro c ess in g  o f  HCV p o ly p ro te in s  th a t  is re q u ire d  fo r v ữ a l 
'repU cation . Í t  m u s t  a lw a y s  b e  g iv en  w ith  p e g in te rfe ro n  a lfa 
a n d  r ib a v irin  to  m in im ise  t h e  risk  o f v ira l re s is tan ce . 
A lth o u g h  te la p re v ừ  w a s  d e v e lo p e d  to  ta rg e t  HCV g e n o ty p e  
1, i t  a lso  a p p e ars  to  h a  v e  so m e  ac tiv ity  a g a in s t  g e n o ty p e  2.

Pharmacokinetìcs
T e la p re v ir  is a b so rb e d  o ra lly , a n d  p e a k  p la sm a  c o n c e n tra -  
t io n s  g e n e ra lly  o c c u r  a b o u t  4  to  5 h o u r s  a ỉte r  a  dose . 
B io av a ila b ility  is s ig n ih c a n tly  aH ected  b y  food; c o m p a re d  
vvith  a  S tan d ard  m ea l, te la p re v ir  e x p o su re  is in c re a se d  b y  
2 0 %  w h e n  th e  d ru g  is t a k e n  w i th  a  h ỉg h -ỉa t  ca lo ric  m ea l, 
a n d  d e c re a se d  b y  7 3 %  w h e n  ta k e n  o n  a n  e m p ty  s to m a c h . 
T e la p re v ir  e x p o su re  is a lso  in c re a se d  b y  co -ad m in is tx a tio n  
w i th  p e g in te r íe ro n  a lfa  a n d  rib a v irin . I t  is a b o u t  59 to  7 6 %  
b o u n d  to  p lasm a  p ro te in s  (m a in ly  a lb u m in  a n d  a lp h a  1 - a d d  
g ly co p ro te in )  a n d  vvidely d is tr ib u te d  to  tissues, w i th  a  
v o lu m e  o f  d is t r ib u ú o n  e s tũ n a te d  to  b e  in  th e  o rd e r  o f 
2 5 2 l iư e s  (a ỉ th o u g h in te r in d iv ỉd u a l  v a r ia d o n  is a b o u t 7 2 % ).

T e la p re v ir  is e x te n s iv e ly  m e ta b o lis e d  b y  th e  liv e r  Via 
h y d ro ly s is , o x id a tio n , a n d  re d u c t io n  to  p ro d u c e  m u ltip le  
m eta b o li te s ;  th e  m o s t  p ro m in e n t  a re  a  3 0 -fo ld  less a c tiv e  R- 
d ia s te re o m e r  o f te la p re v ir  (V R T -127394), p y raz in o ic  a d d ,  
a n d  a n  in a c tiv e  k e to n e - re d u c e d  m e ta b o li te . In-viừo s tu d ie s  
in d ic a te  th a t  CY P3A 4 is th e  m a in  c y to c h ro m e  P 4 5 0  
iso e n z y m e  resp o n s ib le  fo r  th e  m eta b o lism  o f te la p re v ir, 
a l th o u g h  n o n -C Y P -m e d ia ted  m e ta b o lism  lik e ly  p lays a  ro le  
a s  w e ll.

A b o u t 9 0 %  o f a  rad io IabeU ed  7 50 -m g  d o se  o f  te la p re v ứ  is 
re c o v e re d  vvithin 9 6  h o u rs  o f b e in g  g iv en , 8 0 %  in  th e  íaeces  
( a b o u t  h a l í  o ỉ th is  as u n c h a n g e d  d ru g  o r  its  d ias te reo i-  
so m e r), a n d  th e  r e m a in d e r  i n  e x p ire d  a ir  vvith ư a c e s  in  
u r in e .  T h e  s te a d y -s ta te  h a lf - li íe  is  a b o u t 9  to  11 h o u rs .

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

Single-ingreclient Preparations. Belg.: In tívo ; CanatL: Ind v ek ; Denm.: Indvo ; F r.: In d v o ; Ger.: In d v o ; IrL: In d v o ; Israel: In d -  
vo; Jpn: Telaviq Neth.: In d v o ; Norw.: In d v o ; Spain: In dvo ; Swed.: Indvo ; Switz.: In d v o ; UK: In d v o ; USA: Indvek .

T e l b i v u c l i n e  (BAN, USAN, riNNi 
l<IT; E pávùdiọe; LĐ I-600;. N\A02B; Telbivúdina; Telbivudl- 
n u m ; Te/ibổiisyAMH.
2'-Deoxy-L-thymidine; 1 -(2-Deoxy-(3-L-e/yrbro-pentofurano- 
syl)-5-methỵlpyrimidĩne-2,4(1H,3H)-dione.
CịoH14N2Ò5=2422 
CÁS —  3424-98-4.
ATC — J0SAFU.
ATCVet — QJ05AFU.
UNII —  20C4HKD3SF.

Uses and Administration
T e lb iv u d ín e  is a L -n u d e o s id e  a n a lo g u e  w ith  sp e rih c  a c tiv ity  
a g a in s t  th e  h e p a ti tỉs  B v iru s . I t  is g iv e n  orally  fo r  th e  
t r e a tm e n t  of c h ro n ic  h e p a ti tis  B (p. 9 5 2 .1 )  in  p a tie n ts  w i th  
c o m p e n s a te d  liv e r  d isease  a n d  e v id e n c e  o f ac tiv e  v ira l 
rep lic a tio n , p e rs is te n tly  ra is e d  s e ru m  a la n in e  a m in o tra n s -  
te ra se  c o n c e n tra tio n s , a n d  h isto lo g ica l e v id e n c e  of a c tiv e  
I iv e r  in ỉla m m a tio n  a n d  ỉib ro s is . T h e  u s u a l  d o se  o f  
te lb iv u d in e  is 6 0 0  m g  o n c e  d a ily . F o r  d e ta ils  o ! d o sa g e  
m o d iíìc a tỉo n  in  p a tie n ts  vvith r e n a l  im p a irm e n t,  see  belovv. 
R e íe re n c e s .

1. K im  JW , f í  a ỉ. T elb ivuđ ine : a  n o v e l n u d e o s ỉd e  analog  for c h ro n ỉc  
h e p a iit is  B. A n n  P h a rm a co íh er 2006 ; 40 : 4 7 2 -4 .

2 . J o n e s  R. N elson M . N ovel a n tì-h e p a d tis  B agen ts: a ỉocus on  te lb ivud inc . 
ỉm  J  C ỉin  P ra tí 2006; 60 : 1295 -9 .

V  K eam  SJ. T clb ivud lnc . D rugỉ 2007 ; 6 7 :1 9 1 7 -2 9 .
4 . H adzỉyanni5  SJ. V assỉỉopauỉos D . T clb ivud inc  ỉn  th e  t re a tm e n t o f 

c h ro n ic  h epatitỉs  B . E x p e rt R e v  G a sơ oen tero ỉ H tp a to í 2008; 2 ỉ ỉ  5 -22 .
5. O sb o m  MIC Sa íe ty  a n d  eữ ỉcacy  o f  te lb ívud ìne  ỉo r  th e  tr e a tm e n t o f  

c h ro n ic  h e p a tit iỉ  B. T h e r ơ ừ ĩ R isk  M a n ag  2009; 5 :7 8 9 -9 8 .
6 . M i ỉ a a o  h , t t  a l. T eỉb ỉvud ỉne  ỉn  th e  n ẽ a tm e n t  o f  c h ro n ic  h e p a titữ  B: 

e x p er ỉen c e  in  HIV ty p e -l- in fe c te d  p a tíea ts  n a ỉv e  fo r a n tỉre tro v ừ a l 
th e ra p y . A n tiv ir T h e r 2009; 14 : 8 6 9 -7 2 .

7 . ỉ i a w  YF, et a l. 2-Y ear GLOBE tr ia l xesuỉts: te lb iv u d in e  h  su p e rio r to  
ỉa m iv u d in e  ỉn  p a tien ts  w ỉth  c h ro n ỉc  hepatỉtỉs  B. G astroertttro ỉogy  2009 ; 
136: 4 8 6 -9 5

8 . L uỉ YY, C h a n  HL. T re a tm e n t o ỉ  c h ro n ic  h e p a tit íỉ  B: ỉocus on  te lb iv u d ỉn e . 
E xp e rt R e v  A rtíi ỉn fix t T h e r 2009 ; 7 :2 5 9 - 6 8 .

A d m in is trẹ riio n  in  r e n a l  im p a irm e n t.  O ra ỉ doses  o ỉ  te lb iv u - 
d in e  s h o u ld  b e  re d u c e d  in  p a tie n ts  w i th  r e n a l  im p a irm e n t

b y  m od ify ing  th e  d o s in g  in te rv a l acco rd in g  to  th e  CTeat- 
in in e  d e a rạ n c e  (CC) o f th e  p a tie n t:
•  c c  50 m L o r  m o re  p e r  m in u te :  6 0 0  m g  once daily
•  c c  30 to  4 9  m L /m in u te :  600  m g  e v e ry  48  h o u rs
• c c  less t h a n  3 0  m L /m in u te  (a n d  n o t  ô n  d ialysis): 6 0 0  m g 

e v ery  72 h o u r s
• e n d  stage re n a l  d ỉsease : 600  m g  e v e ry  96 h o u rs  
P a tie n ts  re c e iv in g  h a e m o d ia ly s is  s h o u ld  re c e iv e  th e  
ap p ro p ria te  d o se  a f te r  e a c h  diaỉysis session .

Adverse Effects
T h e  m o st c o m m o n  a d v e rse  e ffe a s  re p o r te d  for te lb iv u d in e  
a re  cough , d izz in e ss , ía tig u e , g a s tro in te s tin a l  e íỉe c ts  
i n d u d in g  a b d o m in a l  p a in , d ia n h o e a , a n d  n a u s e a ,  a n d  
rash . T here h a v e  a lso  b e e n  rep o rts  o f  a rth ra lg ia , m yalg ia, 
m y o p a th y  in d u d in g  m yositis , a n d  m ala ise . S e ru m  am y lase , 
lipase  a n d  c re a t ìn e  p h o sp h o k in a se  lev e ls  m ay  b e  in c re a se d . 
R a ised  se ru m  a ỉa n ỉn e  a m in o tra n s ỉe ra se  c o n c e n tra tìo n s  m ay  
o c c u r  a n d  e x a c e rb a tio n  o ỉ  h ep a titis  h a s  b e e n  re p o r te d  a fte r  
s to p p in g  t r e a tm e n t  w i th  te lb iv u d in e . T h ere  h a v e  b e e n  
occasional re p o r ts  o f  p e rip h e ra ỉ  n e u ro p ấ th y , p a rt ic u la r ly  
vvhen  g iven  w i th  p e g in te r íe ro n  a lỉa -2 a .

Lactic a d d o s is , u s u a lly  a sso d a te d  w ith  s ev ere  h e p a to -  
m eg a ly  a n d  s tea to sis , h a s  b e e n  asso c ia te d  w ith  t te a tm e n t  
w ith  n u d e o s id e  a n a lo g u e s  (see Z id o v u d in e , p . 1 0 2 4 .3 ).

Precautỉons
T elb ivud ine  s h o u ld  b e  g iv en  w ith  c a u tio n  to  p a tie n ts  vvith 
d r rh o s is , h e p a to m e g a ỉy ,  o r  o th e r  risk  ỉac to rs  fo r  liv e r 
d isease  a n d  s h o u ỉd  b e  vvithdravvn if th e r e  is a  rap id  in c re a se  
in  a m in o ơ a n s íe ra se  c o n c e n tra tio n s , P rogressive  h e p a to m e -  
g a ly  o r  stea tosis, o r  m e ta b o lic  o r  lac tìc  a đ d o s is  o{ u n k n o v v n  
ae tio logy . E x a c e rb a tỉo n  of h ep a títis  B h a s  b e e n  re p o r te d  
b o th  du rin g  a n d  a f te r  s to p p ỉn g  t r e a tm e n t  w ith  te lb iv u d in e . 
L iv e r ỉu n c t ỉo n  s h o u ld  b e  m o n ito re d  d o s e ly  d u r in g  
tre a tm e n t  a n d  fo r  se v era l m o n th s  a fte r  t r e a tm e n t  is 
s to p p e d . P a tie n ts  ta ld n g  te lb iv u d in e  sh o u ld  b e  m o n itò re d  
fo r  p e rip h e ra l  n e u ro p a th y  a n d  t re a tm e n t  sh o u ld  b e  s to p p e d  
if m y o p a th y  o r  p e r ip h e ra l  n e u ro p a th y  is d iagnosed . D osage 
r e d u c tio n  m a y  b e  n e c e s sa ry  in  p a d e n ts  w i th  re n a l  
im p a irm e n t.

Interactions
C a u tío n  s h o u ld  b e  e x e rd s e d  w h e n  te lb iv u d in e  is g iv e n  w ith  
o th e r  drugs t h a t  a lte r  r e n a l  tu n c tìo n ; s e ru m  c o n c e n tra tio n s  
oi e ith e r  d ru g  m a y  b e  a ííe c te d . T e lb iv u d in e  sh o u ld  b e  g iven  
w ith  c a u n o n  to  p a tie n ts  tak in g  o th e r  d rugs a s so d a te d  w ith  
m y o p a th y  (su c h  a s  a z o le  a n tiíu n g a ls , d d o s p o r in ,  co rtícos- 
te ro id s, e r y th r o m y d n ,  Sbra tes , H M G -C oA  re d u c ta se  in h i-  
b ito rs , p e n iã U a m in e , a n d  z id o v u d in e ).

lnterferons. F o r  m e n t io n  o f  a n  in c re a se d  risk o f  p e rip h e ra l  
n e u ro p a th y  in  p a tie n ts  g iv en  b o th  te lb iv u d in e  a n d  ptgin- 
terferon alfã-2a, s e e  A d v e rse  Effects, a b o v e .

Antiviral Ađion
T elb iv u d in e  is  p h o s p h o ry la te d  in tra ce llu la rly  to  t h e  ac tiv e  
trip h o sp h a te  fo rm , w h ic h  c o m p etes  w ith  th y m id in e  5 '-  
trip h o sp h a te , t h e  n a tu r a l  su b s tra te  o f h e p a títis  B  v iru s  
rev e rse  tra n sc rip ta se , th e re b y  c a u sin g  DN A C hain te rm in a -  
t io n  a n d  in h ib itin g  h e p a tí tis  B v ữ a l rep lica tio n .

T e lb iv u d in e  h a s  n o  ac tiv ity  a g a in s t HIV.

Pharmacokinetics
T elb iv u d in e  is a b so rb e d  from  th e  g a s tro in te s tin a l t ra c t  a fte r  
o ra l doses. P e a k  p lasm a  c o n c e n tra tio n s  occur a í te r  a b o u t 3 
h o u rs .  A b so rp tio n  is n o t  affected  vvhen g iven  vvith food. 
B in d in g  of te lb iv u d in e  to  p lasm a p ro te in s  is a b o u t 3 .3 %  in 
vitro. T e lb iv u d in e  is n o t  m eta b o lise d  b y  th e  c y to c h ro m e  
P 4 5 0  System. I t is m a in ly  ex c re ted  re n a lly  b y  glom erular 
íilư a tio n  as u n c h a n g e d  drug , vvith a  te rm in a l e lim in a tio n  
half-Iife  of 30  to  5 3 .6  h o u rs . T e lb lv u d in e  is  partìaU y 
re m o v e d  b y  h a e m o d ia ly s is .

R e fe re n c e s .
1. Z hou  XJ. e t t tt . PopulatiOQ p h a rm a co lc ín e tia  o f te lb iv u d in e  a n d  

d e te m ũ n a tỉo n  o ỉ  dữse a d ỉu s tm e n t fo r p a d e n ts  w ith  ren a ỉ im p a ỉrm e n t. J  
C lin  P h arm aco i 2 0 0 9 ; 4 9 : 7 Ỉ5 -3 4 .

Preparations
Proprietory P reparaliora (details are g iven  in  Volum e B)

Single-ingredient Preparations. Arg.: Sebivo; AustraL: Sebivo; Austria: Sebivo; Braz.: Sebivo; Canad : Sebivo; china: Sebivo 
( Ỉ R t t t t ) ;  Cĩ,: Sebivo; Denm.: Sebivo-h Fr.: Sebivo; Ger.: Sebi- 
vo; GrSebivo; Hong Kong: Sebivo; Indon.: Sebivo; IrL: Sebi- 
vo; Israel: Sebivo; ItaL: Sebivo; Malaysia: Sebivo; Netíu:■ Sebi- 
vo; Norw.: Sebivo; NZ: Sebivo; Phữipp.: Sebivo; PoL: Sebivo; Port.: Sebivo; Rus.: Sebivo (CeỄHBo); singaporeSebivoỶ; 
Spain: Sebivo; Sv/ed.Sebivo; Switz.: Sebivo; Thai.: Sebivo; Turk.: Sebivo; UK: Sebivo; Ukr.: Sebivo (CeỗHBo); USA: Tyze- 
ka.

The Symbol t  denotes a preparation no longer aaively marketed
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T e n o í o v i r  /SAN, USAN, riNNì 

GS-1278; PMPA; (fl)-PMPA; Ténoíovir; Tenoíovirum; Tenoíò- 
wir, T e H c x ị ì O B v i p . - ,
,9-[(fl)*2-(Phosphonomethoxy)propyl]adenine monohydrate; 
{[(ft)'-2-(6-Àmjno-9H-purin-9-yl)-1-methylethoxy]methyl] 
phosphonic ácid‘monohydraté.
C9H,4N5O4P,H2O=305^
CAS —  147127-20-6 (anhydrous tenofovỉr); 206184-49-8 
(tenoíovirmonohydrate). .
UNII —  99YXE507IL . :

Tenofovir Disoproxil Fumarate
ỊBANM, USAN, HNNMI

Bts{POQPMPA Fumarate; Fumarato de disoproxilo de 
tenoíovir; GS-4331/05; Ténoíovir Disoproxil. Fumarate de; 
Tenofovir, tumarato del disoproxilo; dè; Tenoíovirụm 
Disoproxilum Fumaras; TeHoộoBMp flM30np0KCM/i OyMapaT.
9-Ị(Ạ)-2-[(Bis{[(isopropoxycarbonyl)oxy]methoxy)phosphínyl) 
methoxy] propy l}ad en i né íumarate (1:1). 
C,9H30NsO,oP,C(HA=635.5 
CAS —  202138-50-9.
ATC —  J05AF07.
ATC Vet —  QJ05AF07. 
um —  OTT9J7900I.

Uses and Administration
T e n o ío v ir  is a  n u d e o t id e  r e v e n e  tra n s c rip ta s e  in h ib i to r  w i th  
a n tiv ữ a l  a c tív ity  a g a in s t  H IV -1 a n d  h e p a ti t ì s  B. I t  is  u se d  in  
t h e  t r e a tm e n t  o f  HTV in íe c tio n  a n d  AXDS (p. 9 5 7 .2 )  a n d  
c h ro n ic  h e p a tiú s  B in le c tio n  (see  be lovv). I t  m a y  a lso  h a  ve a 
ro le  i n  r e d u d n g  th e  t ra n s m is s io n  o f  HTV in fe c tio n  (see 
b e lo w ) . V ữ al re s is ta n c e  e m e rg e s  ra p id ly  w h e n  te n o lo v ứ  is 
u s e d  a lo n e  in  t h e  t r e a tm e n t  o f  HTV in íe c tio n , a n d  it is 
th e r e ío r e  u s e d  w i th  o th e r  a n tữ e ư o v ira ls .

I t  is  g iv e n  o ra lly  a s  th e  d iso p ro x ỉl  ỉu m a ra te  ester. 
T e n o to v ữ  d iso p ro x iỉ h im a r a te  3 00  m g  is e q u iv a le n t to  a b o u t 
2 45  m g  o f  te n o ỉo v i r  d iso p ro x il a n d  to  a b o u t  1 3 6 m g  o í 
te n o ío v ứ .  F o r  th e  ư e a tm e n t  o f  e i t h e r  HTV o r  c h r o n i c  
h e p a t l t ỉ s  B  in ỉe c tio n  th e  u su a l  d o se  i ỉ  3 00  m g  o f  th e  
d iso p ro x il h im a r a te  e s te r  o n c e  d a ily  vvith food . F o r d e ta ils  of 
d o ses  i n  c h iỉd r e n  a n d  a d o le sc e n ts  ỉo r  t h e  t re a tm e n t  o í  HTV 
in íe c tio n , s e e  belovv.

F o r  d e ta ils  o ỉ  d o ses  o ỉ  te n o lo v ir  d iso p ro x il (u m a ra te  to  be 
u s e d  in  a d u lt  p a tìe n ts  w i th  r e n a l  im p a irm e n t,  see  b e lo w .

F ix e d -d o se  c o m b in a tio n  P ro d u c ts  fo r  th e  t r e a tm e n t  of 
HIV  in ie c tío n  a n d  A ID S h a v e  b e e n  d e v e lo p e d  in  o rd e r  to  
ú n p r o v e  p a t ìe n t  a d h e re n c e  a n d  a v o id  m o n o th e ra p y , 
t h e r e b y  d e c re a s in g  th e  r isk  ot a c q u ire d  drug res is ta n c e . 
P ro d u c ts  c o n ta in in g  t e n o ỉo v ữ  d iso p ro x il  íu m a r a te  in  
c o m b in a tio n  w i th  e m tr id ta b in e ,  a n d  w i th  e fa v ữ e n z  p lu s  
e m tr id ta b in e  a re  a v a ila b le  in  s o m e  c o u n tr ie s .  I t  is a lso  a 
c o m p o n e n t  o ỉ  a  ỉo u r-d ru g . f ix e d -d o se  c o m b in a tio n  p r o d u a  
w i th  e lv i te g ra v ữ  a n d  e m tr id ta b in e  a n d  th e  p h a rm a c o k i-  
n e tỉc  e n h a n c e r  c o b id s ta t  (p. 2 4 8 2 .3 ).

A  g e l c o n ta in in g  te n o ío v ữ  1%  is u n d e r  in v e s tig a tio n  as a 
to p ic a l m ic r o b id d e  in  t h e  p r e v e n t ío n  o f  HTV in íe c tio n . Fo r 
í u r t h e r  in ỉo r m a t io n  see  b e lo w . A  lip id -c o n ju g a te d  ío rm u la -  
t io n ,  h e x a d e c y lo x y p ro p y l te n o ío v ữ  (C M X -157), t h o u g h t  to  
h a v e  im p ro v e d  a n tiv i ra l  a c tiv ity  d u e  to  b e tte r  in tr a c e llu la r  
u p ta k e ,  is a lso  u n d e r  in v e s tig a tio n  fo r  t h e  ơ e a tm e n t  o f HTV 
a n d  A ID S.

R e te re n c e s .
1. G rỉm  SA. R o m an e ỉỉỉ F. T en o ío v ỉr  d isop rox il íu m a ra te . A n n  P h arm aco iher 

2 0 0 3 ;3 7 :8 4 9 - 5 9 .
2 . G a ỉla n t JE , D eres ỉn sk ỉ s .  T cn o ỉo v ừ  d iỉo p ro x ỉỉ h im a ra te . C ỉin  Ir tfe d  D ừ  

2 0 0 3 ; 37 : 9 4 4 -5 0 .
3 . D a n d o  TM . W âgsta ff  A J. E ra tr id ta b ỉn e /te n o ío v ữ  disoproxỉỉ h i r a a m e .  

D ru g s 2004 ; 6 4 : 2 0 7 5 -8 2 .
4 . L yseng-W Ìffiam son  KA. t t  a l. T en o ío v ír  d ìsop rox iỉ h im a ra te : a  rev ie w  of 

ỉts  u s e  in  th e  m á h a g e m e n t o ỉ HTV in íe c t io n . D ru g s 2005; 65 : 4 1 3 -3 2 .
5. W o n g  SN, L ok  A S. T en o ío v ir  d isoprox ỉl ỉu m a ra te : role ỉn  h e p a tỉtis  B 

ỉ r e a tm e n t  H rp a to ỉo g y  2 00 6 ; 44 : 30 9 -1 3 .
6. R d jn d e rs  JG P , J a n s se n  H LA. P o ten c y  o í te n o to v ỉr  ỉn  c h ro n ỉc  h e p a titú  B: 
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A d m in ís tr a t ío n  in  c h ild re n . F o r  th e  t r e a tm e n t  o f  H I V  
i n í e c t i o n  in  c h ild re n  h o m  2 y e a rs  o í  a g e  a n d  a d o le sc e n ts , 
te n o ío v h  d iso p ro x il íu m a r a te  is g iv e n  d a ily  w i th  o th e r  
a n th e ư o v ỉr a l  d ru g s. T h e  d o se  is b a se d  o n  b o d y -w e ig h t, 
vvhich s h o u ld  b e  m o n ito re d  p e rio d ica lly  a n d  th e  do se  
a d ju s te d  u  n e c essa ry .

In  t h e  U SA , a n  o ra l pmvder or flỉm-coaUd tablets a re  
av a ila b le  fo r  u se ; t h e  C lm -c o a te d  ta b le ts  m a y  b e  g iv e n  to  
c h ilđ re n  vveigh ing  1 7 k g  o r  m o re  a n d  w h õ  a re  a b le  to  
sw a llo w  i n t a a  tab le ts . T h e  re c o m m e n d e d  d o se  fo r  b o th  
ío rm u la tio n s  is 8  m g /k g  o n c e  d a ily ; d o ses  s h o u ld  n o t  e x c e e d  
th e  a d u lt  d o se  (see  a b o v e ).

A d m in is tra t io n  in  r e n a l  im p a irm e n t.  D o ses  o ỉ  te n o ỉo v ir  
d iso p ro x il h im a r a te  s h o u ld  b e  m o d iíie d  b y  a d ju s u n e n t  of 
th e  d o s in g  in te rv a l  in  a d u lt  p a tie n ts  w i th  r e n a l  im p a irm e n t  
a c co rd in g  to  t h e ữ  cT eatin ine  d e a r a n c e  (CC):
•  c c  50  m L /m in u te  o r  m o re : u s u a l  o n c e -d a ily  d o sa g e  (see 

U ses a n d  A d m in is tra t io n , a b o v e )
•  c c  3 0  to  4 9  m L /m in u te :  e v e ry  4 8  h o u rs
•  c c  10 to  2 9 m L /m in u te :  e v e ry  72  to  9 6  h o u rs
•  h a e m o d ỉa ly s is  p a tie n ts :  a  d o se  e v e ry  7  d a y s  o r  a í te r  a 

c u m u la tiv e  to ta l  o f 12 h o u r s  o f  d ialysis
T here  is a  lack  o f d a ta  to  m a k e  d o sag e  re c o m m e n d a t io n s  for 
c h ild re n  a n d  a d o le sc e n ts  w ith  re n a l  im p a irm e n i.

Hepatiliỉ B. In  a  m e ta -a n a ly s is  e v a lu a tin g  th e  e ttica c y  of 
v a n o u s  l ic e n sed  th e ra p ie s  fo r  c h ro n ic  h e p a ti tìs  B in  t r e a t-  
m e n t-n a iv e  p a tie n ts ,1 te n o lo v ir  w a s  lo u n d  to  b e  t h e  m o st 
e ííe c tiv e  o ra l  a n tiv ira l  a g e n t  d u r in g  th e  firs t y e a r  o f  t re a t-  
m e n t  in  h e p a d tis  B e a n tig e n  (H B eA g )-n eg a tiv e  p a tie n ts .  
In  H B eA g -p o sitiv e  p a tie n ts ,  te n o ío v ir  a n d  e n te c a v ir  w e re  
ío u n d  to  b e  th e  m o s t e h e c tiv e  t re a tm e n ts .

M u c h  o f  th e  d a ta  c o n h rm in g  ten o ío v ii^ s  p o te n t  e f f e a  o n  
h e p a titis  B v ira l  (HBV) su p p re s s io n  co m es f ro m  la rg e  p h a se  
3 s tu d ie s  in v o lv in g  m a in ly  t r e a tm e n t- n a iv e  p a tie n ts ,  a n d  
vv h e th e r t e n o ío v ir  is eH ective  as  m o n o th e r a p y  in  ư e a tm e n t -  
e x p e rie n c e d  p a tie n ts  h a s  b e e n  a n  a re a  o f  so m e  d e b a te . 
H ovvever, t r e a tm e n t  vvith t e n o ío v i r  ( a lo n e  o r  vvith 
e m tr id ta b in e )  le d  to  c o m p le te  HBV su p p re s s io n  (a t  4 8  
w eek s) in  8 1 %  of p a tie n ts  w h o  h a d  p re v io u s ly  h a d  
in a d e q u a te  r e sp o n se  to  t r e a tm e n t  w ith  a d e ío v ir;  r e sp o n se  
w as n o t  in ílu e n c e d  b y  th e  p re s e n c e  o f p re -e x is t in g  a n tiv ira l  
re s is ta n c e  m u ta ú o n s  to  a d e fo v ir  o r  la m iv u d in e .2 In  a  sixnilar 
s tu d y  in  p a tie n ts  vvho h a d  la m iv u d in e - re s is ta n t  v iru s  a n d  
íailed  to  re s p o n d  a d e q u a te ly  to  a d e fo v ứ  th e ra p y , u s e  of 
te n o ío v ir  le d  to  HBV s u p p re s s io n  in  4 6 %  a n d  6 4 %  of 
p a tle n ts  a t  4 8  a n d  96  w e e k s  resp ec tiv e ly ; th e  a u th o r s  n o te d , 
h o w e v e r , t h a t  e fficacy  in  th is  h e a v ily  p re t re a te d  p o p u la t io n  
w as in íe r io r  to  th a t  re p o r te d  fo r  t re a tm e n t- n a iv e  p a tie n ts . ’

ỉ .  W oo  G , € t a l. T en o ỉo v ir  a n d  e o te c a v ir  a re  d ie  m o s t eETeciive an tiv ira l 
a g en ts  ỉo r  c b ro n ic  h c p a titú  B: a sy stem atic  rcv ỉew  a n d  B ayes ỉan  m e ia- 
anaỉy ses. C a stro m terữ iọ g y  2 0 1 0 : 139: Ỉ2 Ỉ5 - 2 9 .

2. B erg T. t ỉ  a i. T en o lo v ir  Ỉ ỉ e íỉec tiv e  a lo n e  o r  w iih  e m tr id ta b in e  in 
a d e ỉo v ỉr - trea ted  p a tíe n ts  vviih c h ro n ỉc -h ep a titls  B v iru s  ín íe c t io n . 
G a stT o en íero ìữ Ịy  2010; 139: 12 0 7 -1 7 .

3. P a t te n o n  SJ, e i a i T en o ỉo v ir  d ỉsop rox ỉl ỉu m a n te  resc u e  th e ra p y  
ío llow ing  ỉa ilu re  o ỉ b o th  la m iv u d ỉn e  a n d  a d e ỉo v ir  d ip ỉvoxỉl in  d iro n ic  
h e p a tit ís  B. G u t 2011 ; 60: 2 4 7 -5 4 .

P re v e n tìo n  o f  HIV t ra n s m is s io n . U se o f  o r a l  te n o fo v ứ  
m a y  a lso  h a v e  a ro le  in  r e d u d n g  th e  ư a n s m is s io n  o ỉ  HTV 
in íe c ú o n . In  a  s tu d y  in v o lv in g  h o m o se x u a l  m e n ,1 u s e  o f a 
o n c e -d a ily , c o m b in e d  o ra l p re p a ra tio n  o f te n o ío v ir  a n d  
e m tr id ta b in e  le d  to  a  4 4 %  lovver i n d d e n c e  o f  HTV in íe c -  
t io n  o v e r  a n d  a b o v e  S tan d ard  p re v e n ta tiv e  in te r v e n t io n s  
a n d  Services (o v e r  a  m e d ia n  1.2 y e a rs  o f fo llo w -u p ).  As a 
resu lt o l  th e s e  d a ta , th e  CDC h a s  issu e d  g u id a n c e 2 o n  th e  
u se  oi p re -e x p o s u re  p ro p h y la x is  to  p r e v e n t  HIV in le c tio n  
in  m e n  w h o  h a v e  sex  w ith  m e n .  H o w e v e r, o n e  a rm  o f  th e  
V aginal a n d  O ra l I n te rv e n t io n s  to  C o n ư o l t h e  E p id e m ic  
(VOICE) s tu d y  w a s  re p o r te d ly  te rm in a te d  e a r ly  w h e n  
in te r ím  a n a ly s is  su g g e ste d  o ra l  te n o ỉo v ir  w a s  o f  n o  v a lu e  
in  A tr ic a n  vvo m en  a t  h ig h  r isk  o f in íe c tio n  (F E M -P rE P ).J 
A n o th e r  a rm  o f t h e  s tu d y  e x a m in in g  o ra l  te n o ío v ir  vvith 
o r  v v ith o u t o ra l  e m tr id ta b in e  in  a t- r isk  v vom en  w a s  
re p o r te d  t o  b e  o n g o ín g .4 H o w e v e r, m o re  r e c e n t ly ’  i t  h a s  
b e e n  r e p o r te d  t h a t  2  s tu d ie s . vvhose re su lts  r e m a in  to  b e  
p u b lish e d , h a v e  s h o w n  th a t  p re -e x p o s u re  p ro p h y la x is  
u s in g  o ra l  te n o ío v ir  w i th  o r  v v ith o u t e m tr id ta b in e  ỉs e ííe c -  
tíve.

T e n o ío v ir  is b e in g  in v e s tig a te d 4' 11 as a  to p ic a l ge l fo r  its  
p o te n tia l  a s  a  m ic ro b id d e  in  th e  p r e v e n t io n  o f  HTV 
tra n sm is s io n . I n  a  d o u b le -b lin d . p la c e b o -c o n ơ o lle d  s tu d y ,10 
u se  o f a  te n o ío v ir  1%  v a g in a l ge l b e ío re  a n d  a í te r  se x u a l 
in te rc o u is e  r e d u c e d  th e  in d d e n c e  o f  HIV in ỉe c tio n  b y  a n  
e s tim a te d  3 9 %  o v e ra ll,  a n d  b y  5 4 %  a m o n g  vvo m en  vvith 
> 8 0 %  a d h e re n c e  to  th e  gel r e g im e n . H o w e v e r, c o n ơ a -  
d i a o r y  e tte c tiv e n e ss  o u tc o m e s  w e re  r e p o r te d  ío llovving  a n  
in te r im  re v ie w  o f  t h e  VO ICE s tu d y .11 A  6 %  ra te  o f  HTV 
in íe c tío n  w a s  re p o r te d  fo r  b o th  th e  g ro u p  re c e iv in g  th e  1 %  
te n o fo v ữ  v a g in a l ge l a n d  fo r t h e  p la c e b o  g ro u p ; th is  a rm  o í 
th e  VO ICE s tu d y  w a s  a lso  s to p p e d .
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o f  HTV I n íc a io n  in  w o m e n . S e ia ic t 2010; 3 2 9 :1 1 6 8 -7 4 . C o rrec tỉon . ib id . 
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Adverse Effects
A d v e rse  effects c o m m o n ly  a s so d a te d  w ith  te n o fo v ir  e i th e r  
as m o n o th e r a p y  fo r  t h e  t r e a tm e n t  o f  c h ro m c  h e p a ti tís  B o r  
w i th  o th e r  a n ti r e ơ o v ira ls  ío r  th e  ư e a tm e n t  o f HIV  a re  m ild  
to  m o d e ra te  g a s tro in te s tin a l  e v e n ts  su  c h  a s  a n o rc x ia , 
a b d o m in a l p a in  a n d  d is te n tio n , d ia r rh o e a ,  dysp ep sia , 
íla tu le n c e ,  n a u s e a ,  a n d  v o m itin g . O th e r  c o m m o n ly  re p o r te d  
a d v e rs e  e ỉỉe c ts  a re  a s th e n ia ,  d izz in e ss , ía t ig u c ,  a n d  
h e a d a c h e . R a sh e s  m a y  o c c u r. H y p o p h o s p h a ta e m ia  is also  
c o m m o n . S e ru m -a m y la se  c o n c e n ư a tio n s  m a y  b e  ra is e d  a n d  
p a n c re a ti t is  h a s  b e e n  re p o r te d  rare ly . T h e re  h a v e  a lso  b e e n  
re p o r ts  o f  ra ised  l iv e r  e n z y m e s  a n d  h e p a ti tìs .

R e n a l e ữ ec ts, in d u d in g  n e p h ritis , n e p h ro g e n ic  d iab e te s  
in s ip id u s , p ro x im a l r e n a l  tu b u lo p a th y  ( in c lu d in g  F an c o n i 
sy n d ro m e ), a n d  re n a l  la i lu re  h a v e  b e e n  a sso c ia te d  w ith  th e  
u se  o f  te n o lo v ir , a n d  m a y  o c c u r w e e k s  to  m o n th s  a f te r  th e  
s ta r t  o f  th e ra p y . B o n e  p a in  a n d  o s te o m a la c ia , so m e tim e s  
c o n tr íb u tin g  to  ừ a c tu re s ,  m a y  re su lt  fro m  p ro x im a l re n a l  
tu b u lo p a th y ; m u s d e  vveakness, m y o p a th y , a n d  ra re ly  
rh ab d o m y o ly sis  m a y  a lso  o c cu r.

L ac tic  a d d o s is , u s u a lly  a s so d a te d  w i th  s e v e re  h e p a to -  
m e g a ly  a n d  s te a to sis , h a s  b e e n  a s s o d a te d  w ith  ữ e a tm e n t  
w i th  NRTIs; th e  risk  is th o u g h t  to  b e  lo w  fo r  te n o ío v ứ , b u t  
c a n n o t  b e  e x d u d e d  g iv e n  its  s t r u d u r a l  s im ila r ity  to  th e  
NRTIs.

I m m u n e  re c o n s t i tu tio n  sy n d ro m e  (a n  in íla m m a to ry  
ỉm m u n e  resp o n se  r e s u l t in g  in  d in ic a l  d e te r io ra tĩo n )  h a s  
b e e n  re p o r te d  d u r in g  th e  in itia l p h a s e  o f  ư e a tm e n t  vvith 
c o m b in a tio n  a n tí r e ư o v ira l  th e ra p y , i n d u d in g  te n o lo v ir ,  in  
H IV -in fec ted  p a tie n ts  w i th  s ev ere  i ỉ Ịu n u n e  d e h d e n c y .  
A c c u m u la tío n  o r  r e d is tr ib u tio n  o f b o d y  fa t  (lip o d y s tro p h y ) 
in d u d in g  C entral o b e s ity , d o rso cerv ica l fa t e n la rg e m e n t  
(b u h a lo  h u m p ) ,  p e r ip h e ra l  vvasting, l a d a l  w a sú n g , b rea s t 
e n la rg e m e n t,  a n d  c u s h in g o id  a p p e a ra n c e  h a v e  b e e n  se e n  in  
p a tie n ts  r e c d v in g  a n t i r e ơ o v ữ a l  th e ra p y , in d u d in g  te n o ío -  
v ir  d iso p ro x il fu m a ra te ,  a l th o u g h  t e n o ío v ừ  i ts e lí  h a s  n o t  
b e e n  d e a r iy  im p Ịic a ted  as  a  ca u sa tiv e  í a a o r  in  th e s e  e ííec ts  
a n d  h a s  g e n e ra líy  b e e n  a s s o d a te d  vvith a  ỉa v o u ra b le  lip id  
p ro íi le . T e n o lo v ir  a lso  a p p e a rs  less lik e ly  t h a n  th e  NRTIs to  
b e  a s s o d a te d  vvith  m ito c h o n d r ia l  d y s íu n c tio n  m a n iíe s t in g  
as a b n o rm a l b e h a v io u r ,  a n a e m ia , c o n v u ls io n s , h y p e rlip a -  
s a em ia , h y p e r to n ia ,  a n d  n e u tro p e n ia .  O s te o n ec ro s is  h a s  
b e e n  re p o r te d ,  p a r t ic u la r ly  in  p a tie n ts  w i th  a d v a n c e d  HTV 
d ise a se  o r  lo n g - te rm  e x p o s u re  to  c o m b in a tio n  a n tire tro v ira l  
th e r a p y .  F o r  í u r t h e r  i n ỉo r m a t io n  o n  a d v e rs e  eH ects 
a s s o d a te d  w ith  N RTIs se e  Z id o v u d in e , p . 1024 .3 .

Effeds on the lcidneys. U se  o ỉ  te n o ỉo v ir  in  p a tie n ts  w ith  
HTV in le c tio n  h a s  b e e n  a s so d a te d  w i th  r e n a l  t o x id ty ,1 
in d u d in g  F a n c o n i s y n d ro m e ,2 in te rs t i tia l  n e p h rit is ,*  a n d  
a c u te  r e n a l  ía i lu re .4-5 T h e  m e c h a n ism  o f a c u te  r e n a l  ta i lu re  
a p p e a rs  to  b e  tu b u la r  n e c ro s is , w h ic h  m a y  n o t  re so lv e  o n  
vvithdravval o f t h e  d ru g .‘  S o m e  s tu d ie s  h a v e  in d ic a te d  th ạ t  
g lo m e ru la r  S l tr a tìo n  r a te  o r  c re a tìn in e  d e a r a n c e  w a s  co n - 
s ís te n tly  d e c re a se d  in  p a tie n ts  g iv en  te n o ío v ứ -c o n ta in in g  
re g lm e n s ;7-* it  h a s  b e e n  re p o r te d  th a t  th is  is g r e a te r  ư c o m - 
b in e d  w ith  H T V -protease in h ib ito rs  t h a n  NKRTTs.* O th e r  
s tu d ie s  h a v e  n o t  to u n d  re n a l  to x id ty  to  b e  a  sig rúC can t 
p ro b le m .5-10 A s y s te m a tic  r e v ie w 11 o f  17 s tu d ie s  c o n d u d e d  
th a t  a l th o u g h  u s e  o{ t e n o ío v ữ  w a s  a s s o d a te d  w i th  loss of 
r e n a l  tu n c t io n , t h e  d in ic a l  m a g n itu d e  o f  t h e  e f f e a  w a s  
m o d e s t;  i t  w a s  c o n d u d e d  th a t  u se  n e e d  n o t  b e  re s tr ic te d  
in  a re a s  w h e re  ỉa d l i t ie s  fo r  r e g u la r  m o n ito r in g  o f re n a l  
tu n c t ío n  w e re  n o t  re a d ily  ava ilab le .

1. G ltm a n  MD, t t  a ỉ. T e n o ĩo v ỉr- in d u c ed  k ỉdney  ỉn ju ry . E x p e rĩ ữ p ỉn  D n iỊ
Safrty 2007; 6 : ] 5 5 -6 4 .

AI1 cross-reíerences reíer to entries in Volume A

http://www.cdc.gov/mmwr/pdf/wk/mm6003.pdf
http://www.fhi.org/en/
http://www.niald.nih.gov/news/
http://www.nih.gov/news/health/nov20I


Tenofovir/Tipranavir 1019

2 . G upta  SK. T en o ío v ir-a sso d a ted  F ancon i synd rom e: rev ỉew  o ỉ  che FDA 
adverse  evern  re p o rá n g  System . A ID S  Patiatt C a n  S T D S  2008; 2 2 : 9 9 -  
103.

3. Schm id  s ,  r t  đi. A cu te  ỉm e rstitỉa ỉ a ep h r ìtỉs  o í H lV -posttíve p a tỉen ts  u n d e r  
a tax a n av ỉr  a n d  te n o to v ừ  thexapy  in  a  re tro specdve  a sa ỉy s b  o f  k ỉđ o e y  
b ỉopsỉes. V ỉn h ơ w í A n h  2007; 4 5 0 :6 6 5 -7 0 .

4. H ynes ? . t í  a L  A cu te  ren a ỉ b i ỉu r e  a ỉte r  In itia rion  o f  cenoCorỉr đ ỉsoproxỉl 
tu m a ra te . R m  P à l 2007; 2 9 : 1Ỡ 63-6.

5. K ap ỉts ỉnou  p p , A n sari K . A cute  te n a l b ỉ ỉu r e  in  a n  AIDS p a rie n t o n  
te n o lo v ir  a  case  rep o r t. J  M id  Case R ep o rts 2008; 2 :9 4 .

6. B m m e tm a n a  A E. t í  a L  T eno fovỉr*assodated  a cu te  a n d  c h ro n k  Itídney  
dỉsease: a  a s e  o í m u ỉt ỉp le  đ rug  in te rac rions . ơ ir t  b ự è a  D à  2006; 4 2 :2 8 3 -  
90.

7. F u x  CA. ữ  a ỉ. T en o ío v ir  u se  ỉs a sso d a ted  w ỉth  a  red u c tío a  ỉn  ca ỉcu ỉated  
g lo m e n iỉa r  lỉỉ tra tío n  ra te s  in  th e  Sw iss HIV C o h o rt S tudy . A it íM r  T h e r 
2 0 0 7 ;1 2 :1 1 6 5 -7 3 .

8. Coigpgghgạ M. t t a ỉ. G reatg r Tgnnfhvtr.a « n H a rM  rgnal fntw rinn  di»c»rt4»
w ỉth  p ro tease  ỉn h ib i to r-b a sed  ve tsu s  n o n n u d e o s id e  reve rse -tran sc ríp - 
ta se  inh ib iỉo r-b a sed  cherapy . J  ừ t/ta  D ồ  2008; 197: ỉ  0 2 -8 .

9. V lganồ K tí ai. H ena l sa ỉe ty  o f te n o ío v ừ  ĩn  H IV -in fea ed  ch ỉỉd ren : a  
prospectìve . 9 6 -w e ek  lo n g im d ln al s u đ y .  Ơ Pt D n t$  b im tíg  2007 ; 27 : 
5 75 -81 .

10. M adeddu  G ,t ía L  T en o ío v ir  re n a ỉ sa íe ty  in  H lV -ỉn íec ted  p a rie n tc  resu ỉts  
íro m  che SCOLTA P rọịecL  B iom eầ P k a n tia o tk tr 2008 ; 6 2 :6 - 1 1 .
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Precautions
D u e to  th e  risk  o f  d e v e lo p m e n t o f  HIV resis tan ce . te n o ío v ir  
m u s t  n o t  b e  u s e d  in  p a d e n ts  yvith h e p a ti tis  B  w h o  a re  co - 
in ỉe c te d  w ith  HIV, u n le s s  i t  is as p a r t  o£ a n  a p p ro p r ia te  
a n ti r e t r o v ir a l  c o m b in a tio n  'r e g im e n .  T r e a tm e n t  w i th  
te n o ỉo v ữ  s h o ũ ld  b e  s to p p e d  ũ  th e r e  is a  ra p id  in c re a se  in  
a m in o tra n s ỉe ra se  c o n c e n tra tib n s , P ro g ressiv e  h e p a to m e g a ly  
o r  stea tosis, o r  m e ta b o lic  o r  lac tỉc  a đ d o s is  o ỉ  u n k n o v v n  
ae tío lo g y . I t s h o u ld  b e  g iv e n  w ith  c a u tìo n  to  p a d e n ts  yvỉth 
h e p a to m e g a ly  o r  o th e r  r isk  tac to rs  fo r  iiv e r  d isease . In  
p a rticu la r, e x tre m e  'c ạu tio n  s h o u ld  b e  e x e rd s e d  in  p a tie n ts  
w ith  c o -ex is tin g  h e p a tí tis  c in ỉe c tio n  w h o  a re  re c e ỉv in g  
in te r ỉe ro n  a lfa  a n d  r ỉb a v b ỉn .  I n  p a tie n ts  c o -in ỉe c te d  vvith  
h e p a ti tis  B, th e r e  Is a  risk  o í  s e v ere  a c u te  e x a c e rb a tio n  o f 
h e p a d tis  w h e n  te n o ío v ir  is s to p p e d , a n d  liv e r h in c t io n  
sh o u ld  b e  m o n ito re d  d o s e ly  in  su c h  p a tíe n ts  fo r a t  le a s t 
se v era l m o n th s .

R e n a l h in c t ío n  a n d  se  r u m  p h o s p h a te  c o n c e n tra tio n s  
sh o u ld  b e  m o n ito re d  b e ío re  t r e a tm e n t  is s ta r te d . e v e ry  4  
w e e k s  d u r in g  th e  firs t y e a r  o f th e ra p y , a n d  t h e n  e v e rỹ  3 
m o n th s  (b u t see  a ỉso  E ữ ects  o n  th e  K iđ n e y , p . 101 8 .3 ); in  
p a tie n ts  w ith  a  h is to ry  o f  r e n a l  im p a irm e n t  o r  w h o  a re  
p a rt ìc u la rly  a t  r isk . m o re  í r e q u e n t  m o n ỉto iỉn g  m a y  b e  
n e e d e d ; p a rú c u la r  r isk  lac to rs  ỉo r  r e n a l  im p a l im e n t  w i th  
te n o ỉo v ữ  in d u d e  o ld e r  age , h y p e rte n s io n , h e p a tìd s  c co - 
in ỉe c tio n . lo w e r  b a se lin e  c re a tin in e  d e a ra n c e ,  lo w  C D 4+  
c o u n t,  a n d  c o n c o m ita n t u se  o ỉ  a  H T V -protease in h ib i to r  
T e n o ío v ứ  s h o u ld  b e  u s e d  w ith  c a u tio n , a n d  doses m o d ih e d , 
in  p a tìe n ts  w i th  r e n a l  im p a in n e n t .  I ĩ  se ru m -p h o sp h a te  
co n cen & a tío n s  ỉa l l  m a ik e d ly  o r  ư c re a tm in e  d e a rả n c e  is 
belovv 50 m iy m in u te ,  r e n a l  ỉu n c t io n  s h o u ld  b e  e v a lu a te d  
vvỉthin a w eek , a n d  th e  d o se  in te rv a l  m a y  n e e d  to  b e  
a d ju s te d  o r  t r e a tm e n t  in te m ip te d .  T e n o ỉo v ữ  m a y  b e  
a s so d a te d  w ith  r e d u c t io n  in  b o n e  d e n s ity  a n d  p a tie n ts  
s h o u ld  b e  o b se rv e d  fo r  e v id e n c e  o f  b o n e  ab n o rm a litie s ; 
b o n e  m o n ito rỉn g  s h o u ld  b e  c o n s id e red  fo r  p ạ tie n ts  w i th  a  
h is to ry  o f  b o n e  f ra c tu re s  o r  th o se  a t  risk  o f o s te o p e n ia ; 
su p p le m e n ta tio n  vvith  c a ld u m  a n d  v i ta  m in  D m a y  b e  
b e n e & d a l.

Porphyria. T h e  D ru g  D a tab ase  fo r  A c u te  P o rp h y ria , c o m - 
p iled  b y  th e  N orvvegian  P o rp h y ria  C e n tre  (NAPOS) a n d  
th e  P o rp h y ria  C e n tre  Svveden, d a s s iũ e s  te n o ío v ir  d iso - 
p ro x il fu m a ra te  a s  p ro b ab ly  n o t  p o rp h y rin o g e n ic ; it  m a y  
b e  u se d  as a  d ru g  o f  first ch o ic e  a n d  n o  p re c a u tio n s  a re  
n e e d e d . 1

ỉ .  The Drug Daubase fòr Acute Porphyria. Avaỉlabic au hrtp://www. 
d ru g s-po rphy ria .o rg  (accessed 14 /10 /11 )

Interadions
U se o f  te n o to v ữ  vvith n e p h ro to x ic  d ru g s  o r  w l th  o th e r  d ru g s  
e lim in a te d  b y  a c tiv e  tu b u la r  se c re tio n  is  n o t  rec o m m e n d e d ; 
i ỉ  su  c h  u se  Is u n a v ỏ id a b le , r e n a l  {u n c tio n  s h o u ld  b e  
m o n ito re d  vveekly. T e n o ỉo v ữ  s h o u ld  n o t  b e  u s e d  w ith  
a d e ỉo v ữ . O n ce  d a ily  tr ip le  d ru g  reg im e n s  o ỉ  te n o ỉo v ứ  a n d  
la m iv u d ỉn e  w i th  e ỉ t h e r  a b ă c a v ir  o r  d id a n o s in e  a re  
a sso c ia te d  w ith  a  h ig h  lev e l o f  t te a tm e n t  la i lu re  a n d  o f  
e m e rg e n c e  o f  re s is ta n c e , a n d  s h o u ld  a lso  b e  ạ v o id e d . 
T e n o ío v ir  in c re a se s  t h e  p lasm a  c o n c e n tra tio n s  o f d id a n o sũ ie  
(se e  p .  9 7 4 .1 ) .  D e c re a se d  p la s m a  c o n c e n tr a t io n s  o ỉ  
a ta z a n a v ỉr  a n d  in c re a se d  p la sm a  c o n c e n tra tìo n s  o ỉ  te n o ỉo v ỉr  
o c c u r  w h e n  te n o ío v ừ  is g iv e n  w ith  a ta z a n a v if t  t h e  e í ĩ e a  is 
s ig n ig c a n d y  re d u c e d  w h e n  r ito n a v ir  is  a d d e d  as  a  b o o s te r . 
U se  o f  r i to n a v ứ -b o o s te d  lo p in a v ữ  w i th  te n o ỉo v ir  tn o d e s tíy  
in c re a se s  th e  p la s m a  c o n c e n tra tio n s  o f  te n o ỉo v ừ .

Antidiabetícs. F a ta l lac tic  a d d o á s  h a s  b e e n  re p o r te d 1 in  a 
p a tie n t  given metformừt v v ith  d id an o s in e , s ta v u d in e , a n d  
te n o to v ữ .

I. Worth L. tí ai. A cautỉooary taỉe: btaỉ ỉacúc addosỉs compỉỉcadng 
■ nudeosỉde anaỉogue and nutfonnỉn thexapy. ơin bậtữ Dà 2003; 37: 

315-16.

Antivỉral Actìon
T en o fo v ừ  is c o n v e rte d  in tra c e l lu la r iy  to  t h e  d ip h o sp h a te . 
T his d ip h o sp h a te  halts  t h e  D N A  sy n th e s is  o ỉ  HTV th ro u g h  
c o m p e tíú v e  in h ib i t ío n  o{ r e v e r s e  t ra n s c r ip ta s e  a n d  
in co rp o ra tìo n  ỉn to  v ira ỉ D N A . I t a ls o  in h ib its  h e p a titis  B 
v ứ u s  p o ly m erase , re su ltin g  in  in h ib i tio n  o ỉ  v ira l rep lica tio n . 
T e n o ỉo v ừ -re s is ta n t s tra in s  o f  HIV h a  v e  b e e n  id en tifie d  a n d  
c ross-resistance  to  o th e r  re v e ts e  tra n sc rip ta se  in h ib ito rs  
m a y  occur.

Pharmacolânetícs
T e n o lo v ữ  d iso p ro x il h i in a r a te ,  a  p ro d ru g , is  rap id ly  
a b so rb ed  a n d  c õ n v e rte d  to- te n o ĩo v ir  a ỉ te r  o ra l  doses  a n d  
p e a k  p lasm a c o n c e n tra t io n s  o c c u r  a í te r  1 to  -2 h o u rs . 
B ioavailab ility  i n  tas tin g  p a tie n ts  is  a b o u t  2 5 % , b u t. th ỉs  is 
e n h a n c e d  w h e n  te n o ỉo v ữ  d iso p ro x il ỉu m a ra te  is t a k e n  w ith  
a  h ig h  ta t  m eaL  T e n o to v ữ  is w id e ly  d is tr ib u te d  in  to  b ody  
tissues, p a rticu ỉa rỉy  th e  k id n e y s  a n d  Iiver. B in d ỉn g  to  p lasm a  
p ro te in s  is less t h a n  1%  a n d  th a t  t o  s e ru m  p ro te in s  a b o u t 
7 % . T he te rm ỉn a l e l im in a tío n  haU -IU e o f  te n o lo v ữ  is 12 to  
18 h o u rs. T e n o ío v ữ  is e x c re te d  m a in ly  ỉn  th e  u r in e  b y  b o th  
a c tiv e  tu b u la r  s e a e t ìo n  a n d  g lo m e ru la r  E ltra tìo n . I t  is 
rem o v e d  b y  h a e m o d ia ly s is .
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Preparations
Proprietary Prepor aliuns (detaQs are g iven  in  Volum e B)

SũgleingredM nt Preporolions. Arg.: LeiiTan; v trakam ; Viread; AustraL: Viread; Austria: V liead; Bdg.: v tread; Canad.: Vlread; Chữe. Vỉread; CMnai v& ead  ( ^ S l  18); C t :  Vlread; Dam.: Evi- 
plera; Viread; Fbu: V iread: Fr.: V ĩread; Ger.: Vlread; Gr.: 
VỊread; Hong Rang: V lread; Hung.: Vĩread; b i :  Vhead; Israet 
v tread ' ItaL: V i r e a ĩ  l i t x . :  VireadTNeth.: v tread; Norw.: Viread; 
NZ; Vỉread; PoL: Viread; PorL: V iread; S-Afr : Vỉread; 2efin; Singapore. V bead; Spaùr. V iread; SwaL: Viread; Swtíz.: Viread; Thai.: Ricovii; Viread; UK: Viread; USA: Vlread.

MulH-ingredwnt PrepareS ons . Arg.: T ruvada; AustraL: Atripla; 
Tmvada; Austria: Atripla; T ruvada; Bdg.: Atripla; Truvada; Canađ.: Atripla; Tmvada; Chile. T ruvada: Cz.: A nipla; Truvada; Dam: Atripla; Truvada; Pin.: T nivada; Fr.: Atripla; Tm vada; Ga-.: Atripla; Eviplera; T ruvada; Gr.: Atripla; Tm vada; Hang Rong: Atripla; Truvada; IrL: Atripla; Truvada; Israel: Atripla; 
Eviplera; T ruvada; ItaL: A trip la; T ruvada; Jpn: StribUd; Mac.: 
Truvada; Neth.: Atripla; T ruvada; Nơrw.: Aoipla; Eviplera; T tu- 
vada; NZ: Atripla; T ruvada; PoL: A ưỉpla; Truvada; Port: Atri- 
pla; Truvada; S .A /r.: Adco Em tevlr; D idivh; Truvada; Tyricten; Spain: Atripla; Truvada; Swed.: A tripla; Eviplera; Truvada; Switz.: Atripla; Eviplera; T ruvada; Thau: Atripla; Sicovir-Em; 
Truvada; UK: Atripla; Eviplera; Stribild; Truvada; USA Anipla; 
Complera; Stribild; T ruvada,

T i l o r o n e  H y d r o c h l o r í d e  IUSAN, rìNNMi
Hidroelorurọ de tỊỊọroộa; NSC-143969; tilorone, oiiorhy- 
'dratẹđe; Tìlòronị Hydrochloridum; TnnopoHa rMflpoxnopMfl.
2,7-Bis(2-dletl̂ latninoethoxy)fluoren-9-one ■ dihydrochlor- 
ide.
i |ắH ÌN 2C li2H C I= 483J , •  :
CÁS —  27591-69-1.
\ỤNII-rBJS07J4LKY. : 1 : - ■

P r o f i7 e

ĩllorone is reported to be an interíeron inducer with 
antivừal and immunomodulatory properties and has been 
used in the ưeatment oỉ vữal inỉections; the hydrochlotíde 
has also been used.

Preparations
Propõekry  PrapuiaSuia (detaiỉs  a re  g iven  in  V olum e B)

Stngl® ingredient Praporoiions. Rus.: AmĨTÌn (Amkkchh); Lavo- 
m ax  (Haaouaicc); Utcr.: A m ixin  (Amhkch); ỉav o m a x  (Jlait0Ma«c).

T ỉ p r a n a v ỉ r  iriNN)
-PNU'-ĩ4069(bTipranàvĩrurn; Tỹpranavvir; U-l 40690; TnnpaHa- 
-ôỹípiL - . . • . • .
3>cịif1 fi)-l-ỊC6fl)-5,6-DihydroJ4-hydroxy-2-oxo-ứ;phenethyf-6- 
propỵí-2H-pyran-3-ýl]propỹlf5-(triflúofomethyÌ)-2-pyridinẽ- 
sutfonanilìde ’ ' " -
C3,H33F3N Í Ị sS = 6Ọ Ì7  '  • '  -
.;àư̂ JĨ4ề4-4ĩ-4..
%TC — J0SAEO9. •
ĨÃ rc  V á - : q m s ă b m '. r. • '  r ; . '  ■ ; ’ ‘ '.
um̂ mÌMXD09. (

T í p r a n a v i r  S o d i u m  ÍBANM. riNNMi
'Natrii Tipranavirum; PNLH^SOÉ; Tiprariavir. Dlsodium 
j(ỤSẠN); Tipranavir sódico; Tipranàvir ;SÕdiqu'ẹ; HatpMA 
-IiỊnpạHaaKip. .4 . ' . - *  Ị
:Ci l ^ lF3Nĩ Na2PsS==646.6 ......... ,
<&£WrsọÌ3-ỉ . ,
ATC — j05AEÓ9. . ;'-ỉ - •- : .  .
■AKVẹt-̂ QJ05AE09. .
■ UNỊl—■9BAN2XGỈZW . ■ ■. -■--------'  ■

Uses andl^mỉnishvtion
T ip ra n a v ir  is a  n o n -p e p t íd e  E iv -p r o te a s e  ỉn h ĩb ito r  tv ith  
a n tìv ira l ac tiv ity  a g a in s t  HIV. I t  is  u s e d  fo r  th e  a e a t m ẹ n t o ỉ  
HTV in íe c tỉo n  a n d  AIDS (p. 957 .2 ) i n  tre a tm e n t-e x p e rie n c e d  
p a tìe n ts  o r  ỉn  th õ se  w i th  m u ltỉd ru g - re s is ta n t  HIV  ĩh ỉe c tio n . 
V iral res is tan ce  e m e rg e s  rap id ly  w h e n  t ip ra n a v ir  i ỉ  o se d  
a lo n e , a n d  i t  is th e r e lo r e  u se d  w ith  o th e r  an tire tro v ira ls .

I t is g iv en  w ith  lo w -d o se  r i to n a v ữ , w h ic h  acts as  a  
p h a tm a c o k in e tic  e n h a n c e r  (r i to n a v ữ -b o o s te d  tìp ra n av ir). 
T h e  dose  is t ip ra n a v ir  5 00  m g  (w ith  r i to n a v ỉr  2 0 0  mg) g iv en  
o ra lly  tw ice  d a ily  w i th  ío o d . .

F o r de ta ils  o f d o ses  in  c h ỉlđ re n  se e  b e lo w .
N o d o se  a d ju s tm e n t  is r e q u ỉre d  ỉo r  p a tie n ts  w ith  r e n a l  

ỉm p a in n e n t  o r  m ild  l ỉv e r  diseáse . T lp ra n a v ữ  sh o u ld  n o t  b e  
g iv e n  to  p a tie n ts  w i th  m o d e ra te  to  s e v e re  l iv e r  đisease. 

R e v ie w s .
1. C raom  KF. K eam  SJ. T lp n iia v ii ;  a  r i io n a v ir-b o o a e d  pco teaK  ỉnhibLtor. 

D n tỊt 2 0 0 5 ; « :  1 6 Í9 -7 7 .
2 . D oog B J. C ocohoba JM . 'I t p r in iv t r  a  p ro tea se  in h ih l to r  to rH ĨV  n lv ig c  

th e tap y . A m  P h a n ru m th e r2 O 0 6 :4 ữ i 1 3 1 1 -2 1 .
3. KlngiK. ACMUEP. TlpranavteanoveỉaonpeptidicproteMeãihibitorot 

B N .C ữ i n á m a a t íiu t  2006; 45 : M 5 ^ 2 .
4 . T em csgen  2. P d n b e rg  J .  T ĩp n n a v ir . a  n e w  o p tío n  to r  th e  a e u n e n t  D Í 

d n a g -reã ita n t HIV in ỉe c t io n . Ơ Ù I b ìfta  D ừ  200 7 ; 45 ; 7 4 1 -9 .
5. O n n a n  JS , P crry  CM . T lp ra iu v ỉn  .  rev ie^í o í  ỉ ts  lis c  in  th e  m a n ag e m en t 

o t m v in íe a io o . D ru p  2008; 48: 1 435 -43 .
4 . C o u rte r ĩữ .a a L  T lp ranav ir . 1  n e w  p n te a s e  ỉn h íb ìm r  fo r th e  p e d la a ic  

p a p u lad o n . S x p tr t X í*  Ả n ti Ir tfta  T h rr  2008 ; 4 :7 9 7 - 8 0 3 .

AdminishxrHon in diildren. F o r  t h e  t r e a tm e n t  oi HTV 
in ỉe c tio n  in  c h ild re n  t a m  2  y e a rs  o í  age , t ip ia n a v b  is  
g iv e n  o ra lly  w i th  o th e r  a n tứ e tro v ữ a l  d ru g s. I t  ỉs g iv e n  
w ith  lovv-dose r ito n a v ir , vvhich ac ts  a s  a  p h a rm a c o k m e tíc  
e n h a n c e r .  D oses a re  b a sed  o n  b o đ y -w e ig h t o r  b o d y -su r-  
face  a n d  sh o u ld  n o t  ex c ee d  th e  m a x ữ n u m  a d u ỉt  dosẽ (se e  
ab o v e ).
•  T he u s u a l rec o m m e n d e d  d o se  i n  d ũ l d r e n  ỉs: tip ra n a v ỉr  

1 4 m g /k g  ( w ith  r i to n a v ir  6 m g /k g )  tw ic e  d aily  O T  
t ip ra n a v ữ  3 7 5 m g /m J (w ith  r i to n a v ỉr  lS O m g /m 1) tw ice  
daily

•  u s  licen sed  p r o d u c t  in lo rm a t io n  su g g ests  th a t  c h ild re n  
w h o  a re  in to le ra n t  o r  d ev e lo p  to x ld t ie s  to  t h e  usual d o se  
m ay  ta k e  a  r e d u c e d  dose, p r o v id e d  th a t  th e ỉ r  VÍTU5 is n o t  
re s is ta n t to  m u ltip le  H T V -protease in h ib ito ts :  tip ra n a v ir  
1 2 m g /k g  (w ith  r i to n a v ir  5 m g /k g )  tw ic e  d a ily  O T 
tip ra n a v ir  2 9 0 m g /m 1 (vvith r i to n a v ữ  1 1 5 m g /m 2) tw ic e  
daily

Adverse Effeds
T h e  m o s t  c o m m o n  a d v e rs e  e ữ e c ts  a s s o d a te d  w i th  
a n d re tro v ira l  r e g im e n s  c o n ta in ỉn g  t íp ra n a v ir  a re  g a s tro -  
in te s tỉn a ỉ  d is tu rb a n c e s  (ab d o m in a l p a in ,  d ia rrh o ea , d y s-  
p ep sia , Đ a tu ỉen ce , n a u s e a .  a n d  v o m itìn g ) , ỉa tig u e . a n d  
h e a d a c h e .  S e r io u s  a d v e rs e  e í íe c ts  r e p o r t e d  i n d u d e  
in c re a se d  risk  o f  b lee d in g  a n d  in c ra c ra n iã l h a e m o r ĩh a g e  
in d u d in g  so m e  {atalities. S ev ere  h e p a to to x id ty  (h e p a tìtữ  
a n d  h e p a tic  d e c o m p e n sa tio n , in d u d in g  so m e  íataliries) h a s  
a lso  o cc u rre d ; r itọ n a v ừ -b o o s te d  t ip r a n a v ừ  a p p ears  to  b e  
m o re  lỉke ly  to  c a u se  a d v e rse  h e p a tic  e v e n ts  t h a n  o th e r  HIV - 
p ro te a se  in h ib ito rs . R ashes , g e n e ra ỉly  o c c u rr in g  a ỉte r  a b o u t  
2  m o n th s  o (  t r e a tm e n t  a n d  las tin g  a b o u t  3 vveeks h av e  b e e n  
re p o rted ; ra sh e s  a re  so m e tim e s  a c c o m p a n ie d  b y  jo in t  p a in .  
s t í íb e s s ,  th ro a t  tìg h m e ss , 'o r  g e n e ra h s e d  p ru r i tu s .

Im m u n e  re c o n s t itu tio n  sy n d ro m e  (a n  in H a m m a to ry  
ỉm rn u n e  resp o n se  re su ltih g  in  d in ic a l  d e te iio ra tio n )  h a s  
b e e n  re p o r té d  d u r in g  th e  ĩn ỉtia l p h a s e  o f  tre a tq ie n t  w i th  
c o m b in a tỉo n  a n tir e tro v ỉra l  th e ra p y , in d u d in g  t ip ia n a v ử , in  
HTV -iníected p a tie n ts  vvith se v e re  ỉm m u n e  d e h d e n c y . 
A c c u m u la tio n  o r  r e d is tr ib u tìo n  o ỉ  b o d y  ía t  ( Iip ođystrophy) 
in d u d in g  C entral obesity , d o rso c e rv ic a l í a t  e n k rg e m e n t

The Symbol t  denotes a preparation no longer actively marketed
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(b u ỉỉa ló  h u m p ) ,  p e r ìp h e ra l  vvasùng, f a d a l  vvasting, b re a s t  
e n la rg e m e n t,  a n d  c u sh in g o id  a p p e a ra n c e  h a v e  b e e n  s e e n  in 
p a tie n ts  r e c e iv in g  a n tữ e tr o v ữ a l  th e ra p y , i n d u d ỉn g  t íp ra n a -  
v ứ . M e ta b o lỉc  a b n o n n a ỉi t íe s  s u  c h  a s  h y p e rtr ig ỉy c e rid ae m ia , 
h y p e rc h õ le s te ro la e m ia ,  in s u l in  res is ta n c e , h ỹ p ẽ rg ly c a em ia , 
a n d -h y p e r la c ta ta e m ia  h a v e  a lso  b e e n  re p o r te d .  E le v a tc d  
c re a tin e  p h o s p h o k in a s e ,  m y a lg ia , m y o sìtis , a n d  ra re ly  
rh a b d o m ỹ o ly s ís  h a v e  b e e n  re p o r te d  w ith  H T V -proteasé 
in h ib i to r s ,  p a r t ì c u la r ly  w h e n  g iv e n  w id i  n u d e o s id e  
a n a lo g u e s . O s te o n e c ro s is  h a s  b e e n  re p o r te d ,  p a rt ic u la r ly  in  
p a tíe n tỉ  w i th  a d v a n c e d  HTV d ise a se  o r  lo n g - te im  e x p o su re  
to  c o m b in a d o n  a n t ì r e ư o v ứ a l  th e r a p y .

F o r  í u r th e r  ín ío r m a t io n  o n  a d v e rsc  e tte c ts  a s so d a te d  
vvith H T V -protease in h ib i to r s  see  u n d e r  In d in a v ir  S u lỉa te . 
p . 9 8 6 .2 .

I n ir a c r a n ia i  h a e m o r r h o g e .  I n  J u n e  2 0 0 6 , th e  m a n u ỉa c -  
tu re r  (Boekringer Ingelheim, USA) re p o r te d  i h a t  th e r e  h a d  
b e e n  1 4  re p o r ts  o í  in tr a c ra n ia l  h a e m o r rh a g e  (ICH) l in k e d  
to  th e  u s e  o f  r i to n a v ữ - b o o s te d  t ìp ra n a v ir , in d u d in g  8 
{ataliúes, a m o n g  a b o u t  7 0 0 0  HTV-1 in ỉe c te d  p a d e n ts  in  
d in ic a l  trials.*  T h e  m e d ỉa n  t im e  to  o n s e t  o f a n  ICH  e v e m  
w as 5 2 5  d ay s. I t  w a s  n o te d  th a t  m a n y  o f th e s e  p a tie n ts  
h a d  o t h e r  risk  ía c to rs  for ICH , su c h  as CNS les ions, h e a d  
tra u m a . r e c e n t  n e u ro s u rg e ry ,  c o a g u lo p a th y , h y p e rte n s io n , 
a lc o h o l a b u se , o r  u s e  o f a n tìc o a g u la n ts  o r  a n tip la te le t  
d m g ỉ.  T h e  FD A a n d  EM E A  s u b s e q u e n d y  a d v ised  th a t  rito -  
n a v ữ -b o o s te d  n p ra n a v ix  ỉh o u ld  b e  u se d  w ith  c a u d o n  in 
p a d e n ts  a t  risk  o í  b le e d in g ; i t  s h o u ld  b e  n o te d  th a t  r o u d n e  
m o n ito rin g  o f c o a g u la t ìo n  p a ra m e te r s  i ỉ  n o t  in d ic a te d  as 
n o  p a t t e m  oi a b n o n n a l  c o a g u la t ío n  p a ra m e te rs  h a s  b e e n  
se en  in  p a tíe n ts  t a k in g  t íp ra n a v ir ,  o r  b e ỉo re  th e  d ev e lo p - 
m e n t  o f  t íp r a n a v ữ - a s s o d a te d  IC H . H o w e v e r, a  c o h o rt  
s tu d y 1 e s tim a t in g  t h e  b a c k g ro u n d  ra te  o f  ICH, a n d  co m - 
p a rin g  i t  to  t h a t  i n  t íp r a n a v ir  u se rs  e s tim a te d  th a :  4 5 5  to  
5000 H T V -in íected  p a tìe n ts  vvould  n e e d  to  b e  g iv en  t ìp ra -  
n a v ir  fo r  1 y e a r  to  c a u se  1 e x tra  c a se  o f  ICH  o v e r  th e  b a c k - ' 
g ro u n đ  r a te .

T h e re  h a s  a lso  b e e n  a r e p o r t  o f  IC H  in  a  p a d e n t  ú s in g  
t íp ra n a v ir  vvhose o n ly  a p p a re n t  p re d isp o s in g  ía c to r  w a s  
a y p to c o c c a l  m e n in g i t ìs .1

1. B o e h r in g e r  In g e lh e ỉm . U SA. I m p o r ta iu  sa íe ty  ỉn ío n n a tio n : in rrac ran ia l 
h e m o rrh a g e  in  p a d e n ts  receiv ing  A p tív u s (tỉp ranav ir)  capsu ỉes ( issued 
3 0 th  J u n e  2 0 0 6 ). A vaỉỉab ỉc  a c  h ttp : //w w w Jd a .g o v /d o w n lo a d sy S a fc ty / 
M e d W a ich /S a fe ty In fo n n a n o n /S a ỉe ry A ỉe r ts fo rH u in sn M e đ ỉc a ỉP ro d u c tỉ /  
U C M l 5 3 070 .pd f (accessed  1 6 /03 /11 )

2 . Ju s tìc e  A C, «  a i. D ru g  lo x id rỵ . HĨV p ro g re ssio n . o r  com orb id ity  o f agíng: 
does t ỉp n n a v ỉ r  u se  in o e a s c  th e  lỉsk  o f  in tra c ran ỉa l h e m o rrh a g e?  C ĩin

. ln fe đ  D U  2008; 4 7 : 12 2 6 -3 0 .
3. C h rysos G, đ  a i. In tr a c ra m a l h a em o rch a g e  possỉb ly  re la te d  to  õ p ran a  vir 

ỉn  a n  HTV-1 p a t ie n t  w ic b  c ryp tococcal m c n in g it ii.J ỉn f e ữ  2008: 5 7 :8 5 -7 .

Precautìons
T ip ra n a v ữ  s h o u ld  n o t  b e  u se d  in  p a tíe n ts  tv ith  m o d e ra te  to 
sev ere  h e p a tic  ũ n p a in n e n t  (C h ild -P u g h  d a s s  B o r  C), a n d  
sh o u ld  b e  U ỉed  w i th  c a u tío n  in  th o se  w ì th  m iỉd  im p a in n e n t  
(C h ild -P u g h  A ). T r e a tm e n t  ỉ h o u ld  n o t  b e  s ta r te d  in  p a tíe n ts  
w ith  p r e ơ e a tm e n t  l iv e r  e n z y m e  v a lu e s  m o re  t h a n  5 t ìm e s  
th e  u p p e r  lú n it  o f  n o rm a l.  P a t ìe n ts  s h o u ỉd  b e  d o s e ly  
m o n ito re d  ỉo r  d in ic a l  s igns  a n d  sy m p to m s  o f h e p a tì tis ;  
m o m to r in g  of l iv e r  e n z y m e s  is  r e c o m m e n d e d  b e ío re  a n d  
d u rin g  t r e a tm e n t  w i th  t ìp ra n a v ir .  I n  p a d e n ts  w i th  m ild  
h e p a d c  I m p a i r m e n t  c h ro n ic  h e p a t í t i ỉ ,  OI o th e r  u n d e rly in g  
liv e r  d ỉse a s e  m o re  f r e q u e n t  m o n ito r in g  is r e c o m m e n d e d . 
T re a tm e n t  s h o u ld  b e  in te i r u p te d  o r  s to p p e d  i l  liv e r  h m c t io n  
d e te r io ra te s  a n d  s h o u ld  b e  p e n n a n e n d y  s to p p e d  if l iv e r  
e n z y m e  v a lu e s  in c re a se  to  m o re  t h a n  10 tù n e s  th e  u p p e r  
lỉn ú t o f  n o r m a l  o r  ư  s ĩgns  o r  s y m p to m s  o{ d in ic a l  h e p a d tis  
d ev e lo p . P a tìe n ts  vv ith  p re -e x is t in g  l iv e r  d ise a se  õ r  c o -  
in íe c te d  w ith  c h ro n ic  h e p a tí ti s  B  o r  c  a n d  tre a te d  w i th  
c o m b m a tìo n  a n t i r e ơ o v ir a l  t h e r a p y  a re  a t  in c re a se d  risk  fo r 
severe  a n d  p o te n t ía l ly  ía ta l h e p a tíc  a d v e rse  e v e n tỉ .

C a u t ío n  is a d v is e d  in  t r e a tin g  p a tìe n ts  w h o  a re  a t  
in c re a se d  r isk  o ỉ  b le e d ìn g , d u e  to  t ra u m a , su rg e ry , o r  c e rta in  
m ed ỉc a l c o n d it ío n s  (su c h  as h a e m o p h i lia  A  o r  B) o r  vvho a re  
tak in g  a n t ìp la te le t  d r u g ỉ  o r  a n tíc o a g u la n ts ,  a s  re p o r ts  o f 
s p o n ta n e o u s  b le e d in g  a n d  in tra c ra n ia ]  h a e m o r rh a g e  h a v e  
b e ẽ n  a s s o d a te d  vvith  th e  u s e  o ỉ  t ìp ra n a v ừ . T ip ra n a v ir  o ra l  
so lu tìo n  c o n ta in s  v i ta m ỉn  E  a n d  p a tíe n ts  g iv en  th e  o ra l  
s o lu tio n  s h o u ld  n o t  t a k e h ig h  d o ses  o f s u p p le m e n ta l  v ita m in
E.

T ip ra n a v ir  c o n ta in s  a  su lỉo n a m id e  m o ie ty  a n d  s h o u ld  b e  
u se d  w i th  c a u tío n  in  p a t ì e n t ỉ  vv ith  a  knovvn  su lío n a m id e  
a lle tgy .

Interactions
T ip ra n a v ữ  i ỉ  b o t h  a n  i n d u c e r  a n d  a n  in h ib i to r  o f  th e  
c y to d ư o m e  P 4 5 0  iso e n z y m e  C Y P3A 4 a ỉth o u g h  w h e n  g iv e n  
w ith  Io w -d o se  r l to n a v ir  th e re  is  a  n e t  in h ib itìo n  o f CYP3A4; 
th e re  i ỉ  th e r e ío r e  t h e  p o te n t ìa l  ỉ o r  c o m p le x  in te ta c r io n s  
w ith  o t h e r  d ru g s  m e ta b o lis e d  b y  th is  e n x y m e . R ito n a v ir -  
b o o s te d  t íp r a n a v i r  is a lso  a n e t  in d u c e r  o ! P -g ly c o p ro te in .

A lth o u g h  s p e d h c  g u id a n c e  v a rie s  be tv v een  l ic e n s in g  
a u tb o r i t i e s ,  l i c e n s e d  p r o d u c t  ỉ n lo r m a t ìo n  g e n e r a l ỉy  
c o n tra - in d ic a te s  t h e  u sẽ  o f  r ito n a v ir -b o o s te d  n p r a n a v ir

w i th  d ru g s  t h a t  a re  h ig h ly  d e p e n d e n t  o n  CYP3A4 o r  
C Y P206  fo r  d e a r a n c e  a n d  fo r  w h ic h  e le v a te d  p lasm a 
c o n c e n tra d o n s  a re  a s s o d a te d  w ith  s e r io u s  o r  l i ỉe - th re a te n -  
in g  e v e n ts . I n  t h e  UK , th e s e  đ r u g ỉ  ỉ n d u đ e
•  a n d a r r h y th m ic s  ( a m io d a r o n e ,  b e p r id i l,  í le c a in id e ,  

m e to p ro ỉo l  i n  d o ses  u s e d  fo r  h e a r t  {ailure, p ro p a le n o n e , 
a n d  q u in ỉd in e )

•  a n t íh i ỉ t a u ũ n e s  ( a s te m ũ o le  a n d  te r ỉe n a d in e )
•  a n tip sy c h o tic s  ( p im o n d e )
• e rg o t d e r ív a tiv e s  (d ih y d r o e rg o ta m in e ,  e rg o m e tr in e ,  

e rg o ta m ỉn e , a n d  m e th y lẽ r g o m ẽ tiin e )
•  g a s tro in te s tin a l  p ro k in e t ic s  (d sa p r id e )
•  sed ativ es  a n d  h y p n o t ic s  ( tr ia z o Iam  a n d  o ra l m ỉdazoIam )
•  s ta tin s  (s im v a s la tin  a n d  lo v a s ta d n )
U se w ith  h a lo ỉa n tr in e .  lu m e ỉa n t r in e ,  o r  to lte ro d in e  Is also 
n o t  re c o m m e n đ e d . I n  t h e  USA . u s e  vvith t h e  a lp h a p  
a d re n o c e p to r  a n ta g o n is t  a l íu to s in  is a lso  c o n tra -in d ica te d . 
O w in g  to  t h e  p o te n t ia l  fo r  in c re a se d  s e ru m  c o n c en tra tío n s  
o f s ildenafil, r i to n a v ir -b o o s te d  t ip r a n a v ir  sh o u ld  b e  avoided  
vvith  s ild e n a ĩtl w h e n  g iv e n  a t  th e  d o se s  n e e d e d  ỉo r  th e  
tre a tm e n t  o f p u lm o n a r y  h y p e r te n s io n . S im ilarly , rito n a v ir-  
b o o s te d  t ip r a n a v ir  m a y  in c re a se  se ru m  c o n c e n tra tio n s  o f 
in h a le d  { lu ticaso n e  a n d  s a lm e te ro l  a n d  c o m b in a tio n  is n o t 
r e c o m m e n d e d . R ita m p ic in  a n d  S t J o h n ’s w o rt d e a e a s e  th e  
c o n c e n tra tio n  o f  t ip r a n a v i r  u s e  w ith  th e  a n tire tro v ira l is 
n o t  r e c o m m e n d e d  d u e  to  th e  po ssib le  loss of its ac tív iry  a n d  
d e v e lo p m e m  o f  res is ta n c e .

F o r  h i r t h e r  in fo im a t io n  o n  d ru g  in te ra c tio n s  o f HIV- 
p ro te a se  in h ib i to n  see  u n d e r  In d in a v ìr  S u lta te , p . 987 .2 .

Antivỉral Action
T ip ra n a v ir  is  a  n o n - p e p t id e  H lV -p ro te a se  in h ib ito r . It 
in te r íe re s  w i th  th e  lo rm a t io n  o f e s se n tìa l v ira l p ro te in s  
m ak in g  th e m  in c a p a b le  o í  in íc c tin g  o th e r  cells. HTV isolates 
r e s is ta n t  to  t ip r a n a v ừ  h a v e  b e e n  re p o t te d  a n d  v ữ al 
res is tan ce  d e v e lo p s  ra p id ly  vvhen H T V -protease in h ib ito rs  
a re  g iv en  a lo n e  a n d  th e r e ỉo r e  th e y  a re  used  w ith  o th e r  
a n ú re ư o v ira ls .  V a rio u s  d e g re e s  o f c ro ss -re s is ta n c e  bervveen 
H iv -p ro te a s e  in h ib i to r s  m a y  o c cu r.

Pharmacokinetícs
Tipranavór is a b so rb e d  to  a  l im ite d  e x te r n  a f te r  o ra l doses. 
F o o d  im p ro v e s  th e  to le ra b i l i ty  a n d  b io av a ila b iiity  is 
in c re a se d  w i th  a  h ig h  fa t  m e a l.  P e a k  p la sm a  concen tT atìons 
o c c u r  vvithin 1 to  5 h o u r s  a n d  s te a d y  S tate ìs u su a lly  r e a d ie d  
a h e r  7  to  10 d a y s  o{ t r e a u n e n t .  T ip ra n a v ữ  is a b o u t  99 .9 %  
b o u n d  to  p la s m a  p r o te in s .  I t  is m e ta b o lis e d  b y  th e  
c y to c h ro m e  P 4 5 0  System  (m a in ly  th e  iso e n z y m e  CYP3A4), 
a l th o u g h  vvh en  g iv e n  vvith  r i to n a v ir  m e ta b o lism  is m in im al 
w i th  th e  m a jo r ity  o f t ìp r a n a v ứ b e in g  e x c re te d  u n c h a n g e d  in 
th e  íaeces . T h e  m e a n  e lim in a tio n  haU -U ỉe o f  t ip ra n a v ir  is 4 .8  
to  6  h o u rs .

R e /e re n c e s .
1. W éizsacdce rK , t t a ỉ.P h a rm a c o ltín e tỉc p ro Q ỉe in ỉa ie p re g n sD c y  a o d co rd  

b lood  c o n c e m ra tỉo n  o í  d p ra n a v ir  a n d  e n fu v in ỉd e . Jn t J  ST D  A ỈD S  201 ỉ;  
2 2 :2 9 4 -5 .

PreparaHons
Proprietary Preporalions (details are g iven  in  Volume B)

SingU ingredient P reparalions. Arg.: Aptivus: Austral.: Aptívus; Auĩtrũx A ptivus; Belg.: A ptivus; Braz.: Elodius; Canađ.: Apd- 
vus; C t :  A ptìvus; Dtnm.\ A ptivus; Fin.: A p tivust; Fr.-. Aptìvus; Ger.: A pdvus; C r.: A ptivus; Hung.: A ptivus; bi.: A pdvus; ItaL: 
A pnvus; Mac.: A ptivus; Neth.: A ptivus; Norw.: A p tìvust; PoL: 
A púvus; PorL: A pdvus; Spairỉ. A ptivus; Swed.: Aptivus; Switz.: 
Aptìvus; UK: A ptivus; USA: A ptivus.

Tríchosanthin
Compound .Q; GLQ-223 (a puriRed. form of ữichosanthin); 
Tricosantina.
CAS — 60318-52-7 (trichosanthins); 116899-30-0 (Tncho- 
santhes kirilowii); - 160Í85-58-Ọ (ĩrichoỉanứies kiriíom root); 
120947-28-6(0.0-223). ■ :ị; ' . ■ ;

Proỉile
T r ic h o sa n th in  is  a  p o ly p e p t íd e  e x tra c te d  b o m  th e  tu b e r  o í 
th e  C h in e se  c u c u m b e r ,  Trichosantha kirilơwii (C u c u rb ita -  
c e ae ) . Í t  h a s  b e e n  in v e s t ig a te d  in  t h e  t re a tm e n t  o f HTV 
in íe c tio n  a n d  is  u s e d  in  C h in a  as  a n  a b o rtU a d e n t.

HJV in íe d io n  a n d  A1DS. T r ic h o s a n th in  h a s  b e e n  g iven  to  
p a tìe n ts  w i th  A ID S, A ID S -re la te d  c o m p le x  o r  HTV in lec - 
t io n .I J  I t h a s  g e n e ra l ly  b e e n  g iv en  b y  in tra v e n o u s  in jec - 
d o n , th e  u se  o (  t h e  i n tr a m u s c u la r  r o u te  h a v ỉn g  b e e n  a b a n - 
d o n e d  d u e  to  t h e  o c c u rr e n c e  o f  p a in  a n d  n e a o s i s  a t  th e  
in je c tio n  si t e .1 A  c o m m o n  a d v e rse  e l t e a  vvith in ư a v e n o u s  
u se  vvas a  D u -lik e  s y n d ro m e  vvith h e a d a c h e , m y a l^ a s ,  
(ever, a n d  a r th ra lg ia  a n d  w a s  g e n e ra lly  m ild  to  m o d e ra te ,1 
a lth o u g h  n e u ro lo g ic a l  e h e c ts  p ro g re s s in g  to  c o m a  w ith  
la ta ỉitie s  h a v e  b e e n  r e p o r te d .1-5 Im p ro v e m e n ts  in  s u iro g a te  
m a rk e rs  fo r  H IV  in le c tio n  h a v e  b e e n  re p o r te d  i n d u d in g

in c re a se s  in  C D 4+ T  ly m p h o c y te  c o u n ts  in  p a d e n ts  w i th  
m o d e ra te  d isease3 a n d  in  p a tie n ts  ỉa i l in g  to  re s p o n d  to  
re v e rs e  ư a n s c r ìp ta se  i n h ib i to n .4
1. Byers vs, «r aL A  pbase ỉ/n stuđy of trỉchosanthin ueaoacm of HTV 

d is c ts c . A 1 D S 1 9 9 0 ; 4 í 1 1 8 9 -9 6 .
2. Kaha JO, ứ ai. The saỉcty and pbarmacokỉncilcs QỈ GLQ223 in subjects 

wíth ÃÕds and AXDS-rela(ed compỉeK a phase 1 ỉtuđy. A tD S  1990: 4: 
1197-1204.

3. Kahn JO. t t  ai. Saíety, aciỉvỉiy, and pbasnucokinetỉo oỉ GLQ223 ỉr 
patỉents Mth AỈDS and AIDS-rdated cornplex. Antímừrob Ạgem 
ơ ư m o th tr 1994: 38:260-7.

4. Byers vs. a  aL A  phase 11 study of effca of addition of oỉchosamhỉn ti 
ndovudỉne in padents with HIV dỉsease and ỉaỉỉỉng andretravỉnỉ agents 
A W 5  Ra H um  Retnvinưa 1994; 10:413-20.

T riA urídine IUSAN, 3NNÌ
F3T; FaTDR; NSC-75520; T rifluoro thym idine; Triflũorothym idi- 
n u m ; TriA uorotym idiini; T riA uorotym idin; TriHuridiini; Triflur- 
idin; TriAuridina; TriA uridinum ; TpMỘnypmviH. '  ;
a aa-T riflũ o ro th y m id in e; 2 '-D eoxy-5-trifluorom ethylurid íne. 
C ,0H „ F 3N A = :296.2 
CAS —  70-00-8.
ATC — S0ỈAD02.
ATC Ver —  QS0ĨAD02.
UNII —  RMW9V5RW38.

P h a rm a c o p o e ia s .  In  Br. a n d  us.
B P  2 0 1 4 : (T riílu r id in e ). A w h ite ,  c ry s ta llin e  povvder 
S o lu b le  in  vvater. PTOtect Iro m  lig h t. 

u s p  3 6 : (T riO u rid in e ) . A  w h i te ,  o d o u r ỉe s s  p o w d e r  
a p p e a r in g  u n d e r  th e  m ic ro sc o p c  a s  ro d -lik e  cry sta ls . S to n  
in  a ir t ig h t  c o n ta in e rs .  P r o t e a  b o m  l ig h t

Uses and Administratìon
T r iũ u r id in e  is a  p y r im id in e  n u c le o s ld e  s tn i a u r a l ly  r e la te d  ti I 
th y m id in e .  I t is u s e d  in  t h e  ư e a tm e n t  o f p r im a r  
k e ra to c o n ju n c tiv ir is  a n d  r e c u r r e n t  e p ith e lia l  k e ra titis  d u c  
to  h e rp e s  s im p le x  v ữ u se s  (p . 9 5 5 .2 ) . O n e  d ro p  o f a  1%  
o p h th a lm ic  s o lu tio n  is in stiU ed  in to  t h e  e y e  e v e ry  2  h o u r ; 
u p  to  a m a x im u m  o í  9  tim e s  d a ily  u n t i l  c o m p le te  r e '  
e p ith e lia lis a tío n  h a s  o c c u rre d . T re a tm e n t  is t h e n  re d u c e d  to  
o n c  d ro p  e v e ry  4  h o u r s  to  a  m in im u m  o í 5 d ro p s  d a ily  fo r  .1 
í u r th e r  7  days. T re a tm e n t  sh o u ld  n o t  b e  c o n tin u e d  í o r m o r :  
t h a n  a to ta l  o í  21 days.

T riA urid ine, a lo n e  o r  as  a  c o m b in e d  ío rm u la tio n  w ith  ,i 
th y m id in e  p h o s p h o ry la s e  in h ib i to r  to  r e d u c e  i ts  m eta b o lism  
(T A S-102), h a s  b e e n  in v e s tig a ie d  in  t h e  ư e a tm e n t  o í 
m a l ig n a n t  n e o p la sm s.

R e v ie w s .
1. H eidetbe rge r c .  K lng D H . T ríflu o ro th y m id in e . r h tm a a l ĩh e r  l» 7 » ; »: 

4 2 7 -4 2 .
2 . C a n n in e  AA. t í  a í. T rƯ lurid ine: a  r e v io v  o f its a m tv in l  acdvỉry  a n  I 

d ie ta p e u d c  u se  tn  th e  top ica l tre a tm e n t  o ( v tia l eye  in ỉe c tio n i. D n t t 
1982: 23 : 3 29 -53 .

3. Temmink 0 H . ti a/. Therapeuõc potential of the dual-tatjeted TAS-tO : 
- tonnuladon ỉn the treaunent of gastroỉntestinal malignandes. Cancer s i

2007 ; »a: 7 7 M 9 .
4 . W U helm us KR. A n tiv ira l tr e a tm e n t  a n d  o th e r  th e ra p e u tic  ỉm e rv e n d o r  í 

ío r  h e rp e s  sỉinp lex  v in is  e p tth e l ỉa l k e ra tỉú s . A xaỉỉabln ỉn  T he C o ch ran  ‘ 
D atabase  o t S y n e m a tic  R e v ie v n : l n u e  12. C hichester. Jo h n  w tle y ; 201 I 
(acce tsed  13 /03 /11 ).

Adverse Effeds
A d v e rse  e tte c ts  o c c u rr in g  a í te r  th e  u s e  o f triũ u rid in e  in  th  : 
e y e s  a re  s im ila r  to  th o se  fo r id o x u rid in e  (p . 9 8 5 .1 ) b u t  h a v  : 
b e e n  re p o r te d  to  o c c u r  less ừ e q u e n t ly .

R e íe re n c e s .
1. U dell 11. T r iO u ríd ỉn e -asso d a tc d  c o n ju n c tiv a l d c a v iz a t ío n . A m  ì 

O p h ih a lm o l 1985; 99: 3 6 3 -4 .

Antiviral Actỉon
T rỉO u ríd in e  ac ts  s im ila r ly  to  id o x u rid in e  t o  in te r ỉe r e  w itỉ I 
v ira l DN A  sy n th e s is  a ỉ t e r  p h o s p h o ry la tio n . I t is  re p o r te d  1 1  

b e  a c tiv e  a g a in s t h e rp e s  s im p le x  v iru se s . so m e  a d e n o -  
v iru se s , v a c d n ia  v iru se s , a n d  CM V. L ike ĩd o x u rid in e  i t  i )• 
in c o rp o ra te d  in to  m a m m a lia n  DNA.

Pharmacokinetics
T riH u rid in e  is  a b so rb e d  th ro u g h  th e  c o m e a  a í t e r  ap p lic a tío  I 
to  t h e  e y e  a n d  p e n e tr a tio n  m a y  b e  in c re a se d  in  th e  p r e s e n c : 
o i  d a m a g e  o r  in d a n u n a t io n .  S y s tem ic  a b s o ip tio n  d o e s  n c  t 
a p p e a r  to  fo llo w  o c u la r  a d m in is t r a t io n .

Preparatíons
P roprído ry  Preparations (d eu ils  are g iven  in  V olum e B)

Single  ingrid ian t Prapo ro lions. Canad.: V iroptíc  Fr.: V ĩro p h tí; Ger.: TriA umann; Cr.: Thilol: T riherpine; V ưom idứi; luữ.: Tn • 
h e rp in e t;  NcOu: TFT O p h d o le t; PorL: V U idint: iẠ /ir .:  TF1; Thai.: T rih e ip in e t; Turk.: TFT-Thilo; USA: Viroptic.

Pharm aeopoeial Preporcrtĩons
B P 2014: Trữlurídine Eye Drops.

All cross-reíerences reler to entries in Volume A

http://wwwJda.gov/downloadsySafcty/
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T r o m a n ta d in e  H y d r o c h lo r id e  IHNNMI 
D-41; H iđrodoruro de tromantadina; Tromantadina, 
hidrodoruro de; Tromantadine, Chlorhydrate de; Tromanta- 
dihhydrochlorid; Tromantadini Hydrochlorỉdunn; TpoMaHTa- 
AMHarVtflpoxnopnfl.
tf- l-Ạ d a m a n ty l-2-(2-dinnethylam inoethoxyìacetamide 

hydroch lõ ride ; 2-(2-Dimethylaminoethoxy)-A/-(tricyclo 
P3.1 3 ̂ ldec-1 -ỵlỊacetamide hydrochloride. 
C,6H aN AIịC I=316.9
CAS —  53783-83-8 (tromantadine); 41544-24-5 (tromantadine 
hydrochloride). ■■■■■'■
ATC —  D06BB02; J05AC03. '
A7Ẽ Ver —  QD06B802; QJ05AC03. ■ 
um  —  H09LUS437B

Proíiìe
T ro m a n ta d in e  h y d ro c h lo r id e  is a  d e riv a tív e  o f a m a n ta d in e  
(p. 8 9 0 .3 )  u s e d  fo r  its  a n tiv ữ a l  ac tìv ity . I t  is  a p p lie d  top ically  
à t  a  c o n c e n t r a t ìo n  of 1 %  in  ứ ie  ư e a tm e n t  o f  h e rp e s  s im plex  
in íe c tío n s  o f  t h e  sk in  a n d  m u c o u s  m e m b ra n e s  (p. 955 .2 ).

C o n ta c t  d e rm a tí t is  h a s  b e e n  re p o r te d  a í te r  t h e  to p ica l u se  
o í t r o m a n ta d in e  h y d ro c h lo r id e .

E ffects o n  t h e  s lá n .  R e íe re n c e s  to  c o n ta c t  d e n n a tì ti s  asso- 
d a te d  w i th  t h è  u s e  o f t ro m a n ta d in e .

1. P a n ta  D , M lsc h e r  p . C o n tac t derm atitis  from  tro rn an ta d in e  hyd ro - 
c h lo rid e . C o n ta tí D erm atừ à  1976; 2 i 2 8 2 -4 .

2. L era b o  G, t í  a i. A llergỉc d e n n a tít ỉs  íro m  V ỉn ise ro l o ỉn tm e n t p robab ly  d uc  
to  o o m a n c a d ỉn e  h y d ro ch lo rid e . C ơ rtía đ  D erm atừ ừ  1984; lO ĩ 317.

3. J a u re g u i  L t í  a i. A ỉỉergỉc c o n tac t dc rm atítỉs  from  tro m a n tad in e . J  In v ts tis  
Â iĩe rg o ỉ C lin  ỉm m u n o l 1997; 7: 2 6 0 -1 .

Preparatíons
Proprietary Preparatibns (details are given in  V olum e B)

Singie-iiigredient Preporolions. Austria: V iru-M eiz Serol; Braz.: 
H eipex; Cz.: V iru -M era  Ger.: V irn -M en  Serol; Gr.: V iru-M eư 
Serõl; Hang Kottg: Viru-M erz; Hung.-. V iru -M e rr  Indon.: Vưu- 
M erz; Israel. V iru -M en ; ItaỊ: D rolanin; Maỉaysia: Viru-Merz; Mex.: V iru-Serol; phũipp.: V iru -M errt; Pol.: V ưu-M eiz; Port: 
V lru -M en ; Rus.: V ứu-M erz Serol (BHpy-Mepu Cepoa); singapore: V iru-M erz; Spain: V iru-Sero lt; Switz.: V ữu-M erz Serolt-

Valacỉclovir Hydrochloride
ỊBANM, riNNMI

256U87 (valacidovir); Hidrodoruro de valactelovir; Valadđo 
vir, Chlorhydrate dè; Valaddovir, hidrodorúro de; Valacido- 
viri hydrochloridum; Valacydovir Hydròchloride (USAN); 
B anauM K /T O B M pa rnflpoxnopnfl.
t-Valine, ester with 9-[(2-hydroxyethoxy)methyHguanine 
hydrochloride.
C|3H20N60*HCI=360.8
CAS —  124832-26-4 (valaciclovir); Ì24832-27-5 (valaổdovir 
hydrochloride).
ÁTC —  J05A811.................
ATCVet —  QJ05ABỈ1.
UNII —  G447S0T1VC

P h a r m a c o p o e ia s .  I n  Oàn.. Eur. (see  p . v ii) , a n d  us.
P h . E u r .  8 : ( V a la d d o v ir  H y d ro c h lo rid e , A n h y d ro u s ) . A 
w h i te  o r  a lm o s t  w h ite  p o w d e r . I t  e x h ib its  p o ly m o rp h ism . 
F re e ly  so lu b le  in  w a te n  s lig h tly  so lu b le  in  a n h y d ro u s  
a lc o h o l.

U S P  3 6 : (V a la c y d o v ir  H y d ro c h lo rid e ) . A  w h i te  to  o ff-w h ite  
p o w d e r .  S o lu b le  in  vvaten  in so lu b le  in  d ic h lo ro m e th a n e . 
S to re  in  a ir t ig h t  c o n ta in e rs  a t  a  te m p e ra tu re  b e lo w  30 
d e g re e s .

Uses and Adminisừation
V a la d d o v ữ  is a  p ro d ru g  o f  th e  a n tiv ira l  a d d o v i r  (p . 964 .1 ). 
I t  is  u s e d  in  t h e  t re a tm e n t  o f  h e rp e s  z o s te r  (p . 956 .2 ) a n d  
h e rp e s  s im p le x  in íe c tio n s  (p. 9 5 5 .2 )  o f th e  sk in  a n d  m u c o u s  
m e m b r a n e s ,  in d u d in g  g e n ita l  h e rp e s . T re a tm e n t  sh o u ld  b e  
s ta r te d  a s  s o o n  a s  sy m p to m s o c cu r; id ea lly  w i th in  4 8  to  72  
h o u r s .  I n  im m u n o c o m p ro m is e d  p a tie n ts  ư e a tm e n t  ỉo r  
h e rp e s  z o s te r  m a y  b e  g iv e n  to  p a d e n ts  w h o  p r e s e n t  w ith in  
O ne w e e k  o f  v e s id e  lo rm a tìo n  o r  a t  a n y  t im e  b r ío r e  full 
c ru s t ìn g  o f  le s io n s . V a la d d o v ir  is a lso  u s e d  ío r  th e  
s u p p re s s io n  o f  r e c u r r e n t  h e rp e s  s im p le x  in íe c tio n s  a n d  c a n  
r e d u c e  th e  r isk  o f t ra n sm is s io n  o f g e n ita l  h e rp e s  to  
s u s c e p tlb le  p a r tn e r s  w h e n  u se d  a s  su p p re ss iv e  th e ra p y  a n d  
a s  p a r t  o f  s a ỉe r  sex  p rac tices . I t  is a lso  u se d  for th e  
p r o p h y la x is  o f  CM V in íe c tio n  a f te r  so lid  o rg a n  t ra n sp la n ta -  
t io n .

V a la d d o v i r  is  g iv en  o ra lly  as  t h e  h y d ro c h lo r id e ;  doses 
a r e  e x p re s s e d  in  te n n s  o f  th e  b a se . V a la d d o v ir  h y d ro -  
c h lo r id e  1 .11  g  is  ẹ q u iv a le n t to  a b o u t  1 g  o f  v a la d d o v ir .

F o r  h e r p e s  z o s te r ,  th e  d o se  is 1 g t h ie e  t im e s  d aily  ío r  7 
d a y s  i n  ú n m u n o c o m p e te n t  p a tỉe n ts ;  in  im m u n o c o m p ro -

m ised  p a tie n ts  t r e a tm e n t  sh o u ld  b e  c o n tin u e d  fo t  a  h i r t h e r  2  
days a ĩte r  c ru s tin g  o f lesions.

F o r ư e a tm e n t  o ỉ  h e r p e s  s i m p l e x  i n í e c t i o n s  ih  
in u n u n o c o m p e te n t  p a tie n ts ,  5 0 0  m g  is g iv e n  tw ic e  d a ily  
fo r  3 to  5 day s fo r  r e c u r r e n t  e p iso d es  o r  fo r  u p  to  10 d a y s  fo r  
a  flrst ep isode; in  th e  USA , th e  r e c o tn m e n d e d  dose  f o r  a  ũ rs t  
ep iso d e  o f g e n ita l h e rp e s  is 1 g tvvice daily  fo r  10 d a y s . F o r  
t re a tm e n t  o f  h e rp e s  sú n p le x  in le c tio n s  in  im m u n o c o m p ro -  
m ised  p a tie n ts  th e  r e c o m m e n d e d  dose  is 1 g  tvvice d a ily  fo r 
a t  least 5 day s fo r  r e c u ư e n t  ep iso d es  o r  fo r  u p  to  10 d a y s  fo r 
in itia l ep isodes.

F o r th e  suppressừm o f  h e ip e s  s im p le x  in le c tio n  in  
ú n m u n o c o m p e te n t  p a tie n ts , a  d o se  of 50 0  m g  d a ily  (as a  
sing le  dose , o r  in  tvvo d iv id e d  dosés  in  th o se  w i th  v e ry  
í re q u e n t  re c u rre n c e s ) , is rec o m m e n d e d ; in  th e  USA, a  do se  
o f l g  o n c e  d a ily  is re c o m m e n d e d  ío r  su p p re s s ỉo n  o f 
r e c u ư e n t  g e n ita l  h e rp e s , a l th o u g h  fo r th o se  w ith  a  h is to ry  
o f 9 o r  f e w e r  r e c u ư e n c e s  p e r  y e a r, a  d o se  o f  500 m g  o n c ẽ  
d aily  is a lso  c o n s id e re d  su ff id e n t .  A d o se  o f  500 m g  tvvice 
daily  m a y  b e  u s e d  in  im m u n o c o m p ro m is e d  p a tie n ts .  To 
reduce transmừsion o f g e n ita l  h e rp e s  in  th o se  w ith  a  h i s to ry  o f 
9  o r  f e w e r  re c u rre n c e s  p e r  y e a r  a  dose  o f 5 00  m g  o n c e  d a ily  
is ta k e n  b y  th e  in íe c te d  p a itn e r .

F o r th e  t r e a tm e n t  o f  h e rp e s  lab ia lis , a  to ta l  d a ily  d o se  o f 
4 g  g iv en  in  tw o  d iv id e d  doses  12 h o u rs  a p a r t  (b u t n o t  less 
th a n  6 h o u rs  a p a rt)  is su g g ested  as  a n  a lte m a t iv e  re g im e n  
fo r im m u n o c o m p e te n t  p e rso n s .

A  d o se  o f 2 g  ío ti r  tim e s  d a ily  is r e c o m m e n d e d  fo r 
p ro p h y la x is  o ỉ  C M V  i n í e c t i o n  in  so lid  o rg a n  tra n s p la n t  
r e d p ie n ts ;  p ro p h y la x is  sh o u ld  b e g in  as  so o n  as p o ssib le  
p o s t- tra n s p la n t a n d  is  u su a lly  c o n n n u e d  fo r  9 0  days.

F o r doses  u se d  in  c h ild re n  o r  in  p a tie n ts  vvith re n a l  
im p a itm e n t, see  b e lo w .

R e íe re n c e s .
1. O rm rod  D, t í  a i V alac icỉov ỉr a rcv ie w  o ỉ its lo n g  te rm  u tíl ity  ỉn  th e  

m a n ag e m en t o f g e n ita l h e rpes sỉm p lex  v iru s a n d  cy tom ega ỉov ỉru s  
ỉn ỉec tions. Drvgs 2000; 59 ; 8 39 -63 .

2. O rm rod  D, G oa K. V alac idovừ ; a rev ie w  o ỉ ỉts u se  in  th e  m a n a g e m e n t o ỉ 
h e rp e s  zoster. D ru g s 2 000 ; 59: 1 317 -40 .

3. T yrỉng  SK. t í  a l. V alac y d o v ỉr  ỉo r  h e rp e s  sim plex  VỈĨUS in ỉe c tỉo n : long* 
te rm  sa íe ty  a n d  su s ta ỉn e đ  eííỉcacy  a fte r  20  y e a rs ' e x p e ile n c e  w ỉth  
a cy d o v ir . i  ừtfèa Dừ 2002 ; 186 (supp ì 1); S40-S 46.

4. C orey  U t ía l . O nce-da ily  v a lac y d o v ir  to  r ed u c e  th e  risk  of tran sm iss ỉo n  
o i g e n ỉu l  h e rpes. N  E ỉỳ l  J  A ừ d  2 0 0 4 ; 350: ỉ  1 -20 .

5. B ĩảm ley  JS. t í  a i. V aỉacýdov ỉr  ỉo r th e  tr e a tm e n t o f g e n ita l h e ip e s . E xp e rt 
R ev A n d  ỉn fe đ  V te r  2006 ; 4 : 3 67 -76 .

6. F ĩfe  K H. t í  a í. E í í e a  o f  v a la c y d b v ir  o n  v ỉra l s h e d d ỉn g  in  
lm m u n o co m p e te m  p a tỉe n ts  w íih  r e c u ư e n t  h e rp e s s ỉm pỉex  v iru s 2 
g e n ita l h e rp e s : a  U S-baseđ  ran d o m ỉx ed , d o u b le -b l in d . p la ce b o - 
con tro ỉled  d in ic a ỉ tr ia l. M ayo ơ in  P ro e  2006; 8 1 :1 3 2 1 -7 .

7. Vỉgỉl KJ. C hem aly  RF. V a ỉa c y d o v ỉr  a pp roved  a n d  off-Iabeỉ u se s  ỉo r  th e  
tr e a tm e m  o f  h e rp e s  v ỉru s ỉn íe c t ỉo n s  in  im m u n o c o m p e te n t a n d  
ìm m u n o co m p ro m ised  adu lts . E x p e rt O pùt P h arm aeoth er 2 0 1 0 ; 11: 
1901 -13 .

Adminislralion in children. A lth o u g h  n o t  lic e n sed  f o r  th is  
use in  th e  UK , in  th e  USA v a la d d o v i r  is  in d ic a te d  fo r  th e  
t re a tm e n t  o f  đ ũ c k e n p o x  (variceU a) in  im m u n o c o m p e te n t  
c h ild re n  fro m  2  u p  to  18 y e a rs  o f  age . A n  o ral d o se  of 
20  m g /k g  (to  a  m a x im u m  of 1 g) 3 tim es d a ily  fo r 5 d a y s  is 
rec o m m e n d e d ; t r e a tm e n t  s h o u ld  b eg in  w ith in  2 4  h o u r s  o f 
th e  o n s e t  o f ra sh . V a la đ d o v ừ  is a v a ilab le  in  th e  U S A  as  a 
solid o ra l  d osage  fo rm  (Valtrex Caplets: GSK. USA). L icen sed  
p ro d u c t in ío rm a tiọ n  in d u d e s  s p e d h c a t io n s  fo r e x te m p o ra -  
n e o u s  p r e p a ra tio n  o f  a n  o ra l s u s p e n ã o n  c o n ta in in g  25  o r  
5 0 m g /m L  to  ỉ a d l i ta te  a p p ro p r ia te  d o s in g  in  c h ild re n , b y  
g rin d in g  th e  cap le ts  a n d  s u sp e n d in g  in  S u sp e n s io n  S tru c -  
tu re d  V e h id e  USNF w i th  a  s u ita b le  f la v o u rin g  a g e n t.  T he  
r e s u lta n t  su sp e n s io n  is s to re d  a t  2  to  8  d eg rees  a n d  u se d  
vvithin 28  days o f p re p a ra tio n .

In  th e  UK, v a la d d o v i r  is lic e n sed  fo r u se  i n  th e  
p ro p h y la x is  o f CM V in íe c tio n  a f te r  re n a l ư a n s p la n ta t io n  in  
c h ild ren  Iro m  12 y ears  o f age; d o ses  a re  th e  sam e as  th o s e  in 
a d u lts  (ab o v e). T he  BNFC co n s id e rs  th a t  v a la d d o v i r  m ay  
also b e  gi v e n , if n ecessa ry , to  c h ild re n  12 y e a rs  a n d  o v e r  for 
h e rp e s  z o s te r  ( in  im m u n o c o m p ro m ise d  c h ild re n )  a n d  
tre a tm e n t  a n d  su p p re ss io n  o f  h e rp e s  s im plex , in  doses 
e q u iv a le n t to  th o se  in  ad u lts .

Adminishration in renal impairment. O fa l doses o ỉ  v a la d -  
d o v i r  m a y  n e e d  to  b e  re d u c e d  in  p a tie n ts  w i th  re n a l 
im p a irm e n t. T h e  fo llo w in g  a d ju s te d  doses  a re  su g g e ste d  
a c co rd in g  to  c re a t in in e  d e a ra n c e  (CC): 
I m m u n o c o m p e t e n t  p a t i e n t s :

Herpes ỉoster.
• c c  30  to  4 9  m L /m in u te :  1 g  e v e ry  12 h o u rs
•  c c  10 to  2 9  m L /m in u te :  1 g  e v e ry  2 4  h o u rs
•  c c  less t h a n  10 m L /m in u te :  500  m g  e v e ry  2 4  h o u r s
Acute epừodes of herpes simplex infeứũm ( in d u d in g  g e n ita ỉ
h e rp e s ) .
U K  lic e n sed  p ro d u c t  in ỉo rm a t io n  rec o m m e n d s :
•  c c  3 0 m L /m in u te  o r  m o re :  500  m g  e v e ry  12 h o u i s
•  c c  less t h a n  3 0 m L /m in u te :  5 00  m g  e v e ry  2 4  h o u rs
u s  lic e n sed  p ro d u c t  in ỉo rm a t io n  le c o m m e n d s :
•  c c  10 to  2 9  m I7 m in u te :  1 g  e v e ry  2 4  h o u r s  f o r  in it ia l  

ep iso d es  o f  g e n ita i  h e rp e s ;  5 00  m g  e v e ry  2 4  h o u t s  for 
r e c u rre n c e

•  c c  less th a n  lO m L /m in u te :  500  m g  ev ery  2 4  h o u rs  
for b o th  in itia l a n d  re c u r re n t  ep isodes o f g en ita l 
herpes

S u p p re s s iơ n  o f  r e c u r r e n t  h e rp e s  s im p le x  ( in d u d in g  g en ita l 
h e rp e s) .
U K  licensed  p ro d u c t in ỉo im a t io n  reco m m en d s:
•  c c  3 0 m L /m in u te  o r  m o re : 500  m g  e v ery  2 4  ho u rs; 

th o se  w ith  10 o r m o re  re lap ses  a  y e a n  25 0  m g  every  
12 h o u rs

•  c c  less t h a n  30 m L /m in u te :  2 50  m g  e v ery  2 4  h o u rs  
u s  licensed  p r o d u a  in ío rm a t io n  reco m m en d s:
•  c c  less th a n  3 0 m L /m in u te :  5 00  m g  e v e ry  2 4  h o u ts ;  

th o se  w ith  9 o r  f e w e r  re lap ses  a  y e a r  500 m g  e v e ry  48  
h o u rs

R e d u a io n  o f  tra n s m is s io n  o f  g e n ita l h e rp e s .

• c c  less t h a n  15 m L /m in u te :  2 5 0  m g  e v ery  2 4  h o u rs  
A lte m a tìv e  re g im e n  Ịó r  h e rp e s  la b ia lừ .

• c c  30 to  4 9  m U m in u te :  1 g  e v e ry  12 h o u rs  fo r  2 doses
• c c  10 to  2 9 m L /m in u te :  5 0 0 m g e v e ry  12 h o u ts  ío r  2 

doses
• c c  less t h a n  lO m L /m in u te :  500 m g  as a  sin g le  dose 

I m m u n o c o m p r o m i s e d  p a t i e n t s :
H e rp e s  ĩo s t e r

•  c c  30 to  4 9 m L /m in u te :  1 g e v e ry  12 h o u rs
•  c c  10 to  2 9  m l/m in u te :  1 g e v ery  2 4  h o u rs
•  c c  less t h a n  10 m L /m in u te :  500  m g  e v ery  2 4  h o u rs  
A c u te  e p ừ o d e s  o fh e r p e s  s im p le x  in fe c t io n  ( in d u d ỉn g  g en ita l 
h e rp es).
UK  licensed  p r o d u a  in ỉo rm a t io n  reco m m en d s:
•  c c  3 0 m L /m in u te  o r  m o re : 1 g  e v ery  12 h o u rs
•  c c  less t h a n  30 m L /m in u te :  1 g  e v e ry  2 4  h o u rs  
S u p p r e s s io n  o f  r e c u r r e n t  h e rp e s  s à n p le x  ( in d u d ỉn g  g en ita l 
h e rp es).
U K  licensed  p r o d u a  in ío rm a tio n  reco m m en d s:
•  c c  30 m L /m in u te  o r  m o re : 500  m g  every  12 h o u rs
•  c c  less t h a n  30 m L /m in u tc :  500  m g  e v e ry  2 4  h o u n  
u s  licensed  p ro d u c t in ío rm a tio n  reco m m en d s:
•  c c  less t h a n  3 0 m L /m in u te :  5 00  m g  e v ery  2 4  h o u rs  
P ro p h y la x ừ  o fC M V .

•  c c  50 to  7 4 m L /m in u te :  1.5 g e v e ry  6 h o u rs
•  c c  25 to  4 9 m L /m in u te :  1.5 g e v e ry  8  h o u rs
•  c c  10 to  2 4 m L /m in u te :  1 .5 g e v e ry  12 h o u rs
•  e c  less t h a n  lO m L /m in u te :  1 .5 g  e v e ry  2 4  h o u n  

P a tie n ts  re q u ir in g  h ae m o d ia ly s is  sh o u ld  rece iv e  t h e  lo w es t 
re c o m m e n d e d  d o se  a f te r  t h e  d ia ly sữ  ru n .  S u p p le m e n ta ry  
doses  a re  n o t  n e e d e d  a f te r  c h ro n ic  a m b u la to ry  p e ri to n e a l  
d ia ly sis  o r  c o n tin u o u s  a r te r io v e n o u s  h a e m o h ltra t io n /  
d ialysis.

HIV inỉedion. F o r in ío rm a t io n  o n  th e  u se  o f v a la d d o v ữ  
in  th e  t re a tm e n t  o f  p a tie n ts  c o - in fe a e d  vvith h e rp e s  sim - 
p le x  v irus  ty p e  2  a n d  H IV -1 see  u n d e r  A d d o v ứ ,  p . 964 .3 .

Skkle-cefl disease. A  p re llm in a ry  s tu d y 1 ọf th e  u se  of 
v a la d d o v ứ  as a n  an tìs ic k lin g  a g e n t in  th e  m a n a g e m e n t  o ỉ 
sick le-ce ll d isease  (p. 1 1 2 3 .2 ).

1. E n d er  KL, t í  a i Safety o ỉ  s h o r t- te rm  v a lacydov ỉr  as a n  a n ú -s ỉd d ỉn g  
ag en t in  s idde -ce ll a n em ỉa . P e d ia trB io o d C a rta r2 0 ÌÌ; 56: 8 4 3 -3 .

Adverse Effeơs and Precautions
As fo r A d d o v ữ ,  p . 9 65 .1 .

Breast feeding. In  a  s tu d y  in  5 w o m e n  w h o  to o k  o ra l 
v a la d d o v ữ  5 00  m g  tvrice d a ily  for 7  days, c o n c e n tra tio n s  
o f  th e  ac tìve m e ta b o li te  a d c lo v ir  in  b rea s t m ilk  w e re  3 .4  
t im e s  th o se  in  m a te m a l  s e ru m  a t  4  h o u rs  a f te r  th e  in itia l 
dose , a lth o u g h  th e  r a d o  d e d in e d  to  1.85 a t s te a d y -sta te  
c o n c e n tra tio n s . N o n e th e le ss , it w a s  ca lcu la ted  th a t  th e  
a m o u n t  in g ested  b y  a n  in ía n t  vvould b e  neg lig ib le  (ab o u t 
2 %  o f a S tandard  n e o n a ta l  d o se  o f in tra v e n o u s  a d d o v ir ,  
w i th  ex p o su re  íu r th e r  re d u c e d  by th e  p o o r  o ra l  b ioava il-  
ab ility  of th e  d ru g ), a n d  v a la d d o v ứ  vvas th u s  co n s id e red  
co m p atib le  w ith  b re a s t  íe e d in g .1

1. ShelReid JS , t í  a l. A cy d o v ir  c o nccn tra rio rư  in  h u m a n  b rea s t m ilk aftc r  
v a la d d o v ừ  ad m in istra tio n . A m  J  o b s ttí G yneeoí 2002; 186: 100-102 .

Effeds on ihe nervous System. M o n o n e u rìtis  m u ltip le x  
d u e  to  v ascu litis  h a s  b e e n  re p o r te d 1 in  a  v vom an  a  w e e k  
a fte r  a  o n e -d a y  co u rse  o f  v a la d d o v i r  fo r th e  ư e a tm e n t  of 
h e ip e s  lab ia lis . S y m p to m s im p ro v e d  w ith in  10 days o i 
ữ e a tm e n t  w i th  o ra l p re d n iso lo n e  b u t  reo ccu x red  u p o n  
re c h a lle n g e  vvith v a la d d o v i r .

1. Pary LF. t í  a l. Vasculitic m o n o n c u r i tứ  m u ỉd p lex  ind u c ed  by  v a laq rd o v ứ . 
N euroiogy  2004; 6 2 :1 9 0 6 - 7 .

Poqihyria. T h e  D ru g  D a ta b ase  Ịo r A c u te  P o rp h y ria , c o m - 
p ile d  b y  th e  N orvvegian  P o rp h y tia  C e n tte  (NA POS) a n d  
th e  P o rp h y ria  C e n tre  S w e d e n , d a s s ih e s  v a la d d o v ữ  as n o t  
p o tp h y rin o g e n ic ;  it  m a y  b e  u se d  as  a  d ru g  o f  firs t ch o ice  
a n d  n o  p re c a u tio n s  a re  n e e d e d .1

1. T he  D n ig  D acabase fo r A cu te  P o rphyria . A vaỉỉable aỉ: h t tp : //w w w . 
dm gs-po rphy ria .o rg  (accessed  2 2 /0 9 / I I )

Pregnancy. F o r  i n ío r m a đ o n  o n  th e  u se  o f v a la d d o v ữ  in  
p re g n a n c ý  see  u n d e r  P re c a u tio n s  o f  A d d o v ừ ,  p . 965 .3 .

The Symbol t  denotes a preparation no longer activdy marketed
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Interactions
A s f o r  A d d o v ữ ,  p .  9 6 6 .1 .

Antiviràl Action
A s í o r  A d d o v ữ ,  p .  9 6 6 .1 .

Pharmacokinetics
As ỈOI A d d o v i r ,  p . 9 6 6 .2 .

V a la d d o v ữ  ís r e a d ily  a b so rb e d  f ro m  th e  g a s tro in te s tin a l  
t r a c t  a í t e r  o ra l  d o ses, a n d  is  rap id ly  a n d  a ỉm o s t c o m p le te ly  
c o n v e r te d  to  a d d o v i r  a n d  v a lin e  b y  H rst-pass in te s tin a l  o r  
h e p a tic  m e ta b o lism . A f te r  a  1-g o ra l d o se  o f  v a la c id o v ir , 
b io a v a ila b iỉi ty  o f  a d d o v ứ  i$ a b o u t  5 4 %  w ith  p e a k  p lasm a  
c o n c e n tra t io n s  o c c u rr in g  a f te r  1 to  2  h o u r s .  V a la d d o v ir  is 
e l im in a te d  m a in ly  as  a d d o v ứ  a n d  its  m e ta b o li te  9 - 
c a rb o x y m e th o x y m e th y lg u a n in e ;  less  t h a n  1%  o f a  d o se  o f 
v a la d d o v ừ  ũ  e x c re te d  u n c h a n g e d  in  t h e  u r in e .

R e fe re n c e s .
1. S te ỉn g r im sd o n ỉr  H , t í  a i. B ioavaỉU bU ỉty  o f  a d d o v l r  a h e r  o ra l 

a d ra in isư a tio n  o f a d d o v i r  a n d  Its p ro d ru g  v a ia d d o v ir  lo  p a i ie n u  w ith  
ỉe u k o p e n ỉa  a h e r  c h c m o th e ra p y . A n iim iơ o b  A $ tn ts C h tm o ứ ìtr 2000; 44: 
2 0 7 -9 .

2 . H S g ỉu n d  M, t í  a i. C o m p arab le  a d d o v l r  e x p o s u m  p ro d u ce d  by  orai 
v a ỉa á d o v l r  a n d  in ư a v e n o u s  a d d o v i r  in  im m u n o co m p ro m ised  can c e r 
p a t ie n t t .  J  A n tìm icro b  C h em oth er 2001; 47 : 3 5 5 -6 1 .

3. B ias  AP, t í  a i. C o m p aratỉv e  b ioavaỉỉab iỉity  o f a c y d o v ir  írom  ora l 
v a la c y d o v ừ  a n d  a c y d o v ir  in  p a t ìe n t ỉ  ỉrca te d  for r c m r r c n t  g en ỉta l h e rpes 
sim p lcx  v ỉm s  ỉn ỉe c t ỉo n . Con J  ơ m  P h arm aco ì 2001; 8: 2 0 7 -1 1 .

4 . N ada l D , t í  a ỉ. A n  In v cs tig a tìo n  o í th e  ste ad y -sta ie  p h a rm a co k in eú c s  o f 
o ra l va lac y d ơ v lr  in  ỉm m u n o c o ra p ro m ỉỉe d  c h ild ren . J  ln fe a  D ừ  2002; 186 
(su p p l 1): S 1 2 3 -S I3 0 .

5 . M acD ougaO  c G u g lỉd ra o  B J. P harm ac o k in e d cs o f  v a la d d o v ir .  J  
A n tù rà cro b  ơ ư m o th tr 2 004 ; 53: 899 -9 0 1 .

6 . K im b e rìin  DW . t í  a i. Pha rm acok iD etỉcs  a n d  sa fe ty  o f e x tem p o ra n eo u s ly  
c o m p o u n d e d  v a ỉa c y d o v ỉr  o ra l su sp e n sio n  ỉn  pe d ía irỉc  p a ù e n u  irom  1 
m o n th  th ro u g h  11 y e a n  o í  age. Q in  ìn Ịta  D ừ  2010; 50 : 2 2 1 -3 .

7 . S m ỉtb  JP , t í  a i. P b â n n a c o ld n e t ỉo  o ỉ a c y d o v ỉr  a n d  ỉts  m e iabo lite s  in  
CCTcbrospinal Q uỉd a n d  sy ste m ic  tírc u ỉa t ío n  a h e r  a d m in is tra tío n  o í h ig h -  
d o se  v a la c y d o v ừ  in  su b ịe c ts  w ith  n o n n a l a n d  ỉm pa ỉred  re n a l ỉu n c tỉo n .

. A n tim ừ ro b  A ýcn ts ơ u m o th rr 2010 ; 5 4 :1 1 4 6 -5 1 .

Preparations
Proprietory Preparalions (detaỉls a re  g iven  in  V olum e B)

S n g le-ing radnn t Prepo rartom . Arg.: Valttex; Viram ixal; V iranet; AustraL: V adovũ ; V alacon V a ln ir  V alnin V alttex; Valvala; 
Zelitrex; Austrùr. V altrex; Viropel; Belg.: Zelitrex; Braz.: Val- 
trex ; Canad.: V altrẹx; ơũlr. Pervioral; Vacpen Vadiral; V alưex; chinar. A  M aỊX in  (P íiă S r); K enong (Ĩ4f(c); Li Ke Fen  (S J Ĩ4 # ) ;  
L izhuw ei ( B S * ) ;  M Ịng z h u  Xin (mnk); V ahrex ( t t a . s i ;  
Cz.: V altrex; Denm.: Zelỉtrex; Fừu: Valavữ; V a ltrex  Fr.: Zeli- 
trex ; Ger.: Valtrex; Gr.: V altrex; VodĐon; Hong Kong: Valưex; Inđhr. V aldvữ ; Indon.: H erd o v ; In d o v ữ : Valtrex; Valvir; IrL: 
M yval; Valotix; V altrex; Israel: Vahrex; ItáL: T a lav ir Zeliơex; MaUtysia: Valtrex; Mex.: R apivii; V alinln Neth.: Zeliơex; Norw.: V altrex; NZ: V altrex; Phũipp.: V a ltrex  PoL: Valtrex; Pơrt: C rotax; Sades; T ỉco íaim a; Valavin Valtrcx; Rus.: V adrex  
(Bmnpexc); V altrex (Banrpexc); SAfr.: Anviro; Zeliưex; Zelì- 
vire; Singapore. V altrex; Spain: Tiidiavir; V a lhe ipest; Valưex; 
V ĩrvalt: Sỉved.: V alttex; Switz.: Valttex; Thai.: Valtrex; Turk.: 
V altrex; VKc V alttex; Ukr.: G eipeval (repneaaa); Valavir 
(BaưraBnp); Valm ax (BaabMaxc); Valtrex (Banaipexc); V alttovừ  
(BanM põsap); USA: V altrex; Veneỉ.: Valtréx.

PharmocopoM al PrBịAa utỉoda
U SP 36: V alacydovừ  O ral Suspension; V alacydovữ  Tablets.

Valganciclovir Hydrochloride
ỊBANM, USAN, rlNNMI

:H i(fro d o ru i© d ẹ  v a ỉgà rrc idov io  Ro-107-9070/194; RS-079070- 
ạ ^ i .y a lg a n d d o i i r /  G h lo rh y d ra te  d e ; V a lg an d d o v ir, h id ro - 

c-l o  r ù  r o  f*ỉti,eĩ s ^ / a  I g  a  n c i c l o v i r i  H y d r o c h l o r i d u m ;  
BanbraHÙMKndBvipa ĨMApaxnopMA ■ 
t -V a ì /n ^  é s tẹ r ’w íịh"9-{Ì2-hydroxy-l -(hydroxym ethyO -ethoxy] 
m e th y ò  g ù a n Ị ^ i ly d r o c h lo r id e '.
CTaHa N6ơịH ĨC Ỉ= 3903  '
CẠS -̂,~175865-60-8 ìvalganddovir); Ỉ75865-59-5 (valganci- 
c ^ ìb ứ à x ỉilÒ rk ty .iỵ C '
Aĩt!,—'jỏậMỊị; ‘
•A7C QMa8)4.
^ỤNị[-ỵ ^31pQF9NZ.,. . ,

P h a rm a c o p o e ia s .  I n  us.
U S P  3 6 : ( V a lg a n d d o v ir  H y d ro c h lo r id e ) . A  w h i te  to  off- 
w h i te  p o w d e r .  V ery  s lig h tly  so lu b le  in  a lc o h o l; p rac tica lly  
in so lu b le  i n  ìso p ro p y l a lc o h o l, ÚI a c e to n e , in  h e x a n e ,  a n d  in  
e th y l  a c e ta te .  S to re  i n  a ir t ig h t  c o n ta in e rs  a t  a  t e m p e ra tu re  o f 
2 5  d e g re e s , e x c u rs io n s  p e n n i t t e d  b e tw e e n  15 d e g re e s  a n d  
3 0  d eg re e s .

S íab iC ty . R e fe re n c e s .
ỉ .  A naỉx ỉ N H , t í  a L  Stabỉỉicy o i v a lg a n d d o v ữ  in  a n  ex tem p o ra n eo u s ly  

c ọ m p o u n d e d  o n ỉ  lỉq u ỉd . A m  J  H ea tth -Syst P h arm  2002; 59 : 1267-70 .
2 . H en k ỉn  cc tí aL Stabỉỉlcy o f  v a lg a n d d o v ir  ỉn  e x te m p o ra n e o u ỉỉy  

c o m p o u n d e d  l lqu id  ío r ra u la d o n s . Am  J  H ea ỉth -S y st P hơrm  2003 ; 6 0 :6 6 7 -  
90 .

Uses and Administration
V a lg a n d d o v ữ  is a  p ro d ru g  o í  t h e  a n t iv ữ a l  g a n d d o v ứ  
(p. 982 .3 ) th a t  is u s e d  fo r th e  t r e a tm e n t  o f  CM V  re tìn it is  in  
p a tie n ts  w i th  AID S, a n d  fo r  t h e  p r e v e n t io n  o í  CM V d ise a se  
i n  tra n s p la n t  r e d p ie n ts  vvho h a v e  re c e iv e d  a n  o ig a n  f ro m  a  
C M V -positive  d o n o r  (see  belovv).

V a lg a n d d o v i r  is  g iv e n  o r a l l y  v v ith  ỉo o d  a s  t h e  
h y d ro c h lo r id e ;  d o se s  a re  e x p re s s e d  in  te im s  o f  t h e  b a se . 
V a lg a n d d o v ữ  h y d x o c h lo rid e  1.1 g  is  e q u iv a le n t  to  a b o u t  1 g  
o f v a lg a n d d o v ứ .

F o r  induction in  p a tie n ts  w i th  a c tiv e  C M V  r e t l n l t i s ,  th e  
do se  is 9 0 0  m g  tw ice  d a ily  fo r  21  d a y s . F o r  maintenana a f te r  
in d u c tío n . o r  in  p a tie n ts  w i th  in a c tiv e  C M V  re tin itis , th e  
d o se  is 9 0 0  m g  o n c e  d a ily . P a t ie n ts  w h o s e  re t in it is  
d e te r io ra te s  d u r ín g  m a in te n a n c e  m a y  r e p e a t  in d u c tio n  b u t  
th e  p o ssib ih ty  o f v ira l  re s is ta n c e  s h o u ld  b e  c o n s id e re d . F o r  
preveroion o f  CM V d ise a se  in  o r g a n  t r a n s p l a n t  re d p ie n ts ,  
th e  do se  is 9 0 0  m g  daily  s ta r t in g  v v ith in  10 day s a n d  
c o n tin u in g  u n t i l  100  day s a ( te r  t r a n s p la n ta tio n .  P ro p h y la x is  
fo r k id n e y  tra n s p la n t  p a tie n ts  m a y  b e  g iv en  d a ily  fo r  2 0 0  
d a y s  a í te r  t r a n s p la n ta tio n .  b u t  th e  p o ss ib le  r isk  o f 
d e v e lo p in g  l e u c o p e n ia  a n d  n e u t r o p e n ia  s h o u ld  b e  
c o n sid e red .

F o r  v a lg a n d d o v i r  doses  u s e d  in  c h ild re n  o r  p a tie n ts  w ith  
re n a l  im p a irm e n t, see  below .

R evievvs.
Ị . F rc rm a n  RB. V a lg a n e id o v ir  o ra l p re v e n iio n  a n d  tr e a n n e n t  o i 

c y to m eg a lo v ỉru s  in  th e  ỉn u n u n o c o m p ro m ise d  h o s t. E x p trt O p ỉn  
P h ã rm a ă th tr 2004; 5: 20 0 7 -1 6 .

2. C vetkovỉd RS, W clH ngton  K. V a lg an c id o v in  a revĩevv o f iu  u sc  in  th e  
m a n a g e m e n t o ỉ CMV in íe d lo n  a n d  d ỉsease  In ỉm m u n o co m p ro m ỉsed  
p a d e n u . D ru p  2005; 6 5 : 859 -7S .

3. Pescov ỉii M D. V a lg a n d d o v ir  rec en t p rogress. A m  J  T ra n sp la n t 2 010 ; 10: 
1359-64 .

4. A sberg A. «  a l. V a lg a n d d o v ir  ío r th e  p re v e n ilo n  a n d  tr e a u n e n t o f  CMV 
in  solid o tg a n  ư a n sp la n i r e d p ie n u . E xp e rt O p itt P h a rm a a th e r 2010 ; 11: 
1159-66 .

A d m in is ira t io n  in  c h ild re n . A lth o u g h  n o t  r e c o m m e n d e d  
in  th e  UK  fo r  p a tie n ts  y o u n g e r  t h a n  18 y e a rs , in  t h e  U SA  
v ạ lg a n d d o v i r  is l ỉc e n sed  fo r u s e  in  th e  p r e v e n t io n  o f CM V  
d isease  in  c h ild re n  ag e d  4  m o n th s  to  16  y e a rs  w h o  h a  v e  
rec e iv ed  a h e a r t  o r  k id n e y  t ra n s p la n t .  T h e  o ra l s o lu tio n  is 
th e  p re le r re d  ío rm u la t io n  ío r  c h ild re n  s in c e  it allovvs fo r  
m o re  a c c u ra te  d o sin g ; hovvever, ta b le ts  c a n  b e  u se d  ư  th e  
d o se  re q u ire d  is a m u ltip le  o f 4 5 0  m g  ( th e  a v a ila b le  
s tre n g th )  o r  vvithin 10 %  of th is . T h e  re c o m m e n d e d  o ra l 
d a ily  do se  is c a lc u la te d  w ith  a  ío rm u la  b a s e d  o n  b o d y -su r-  
face a n d  c re a t in in e  d e a ra n c e  ( to  a  m a x im u m  of 9 0 0  m g) 
a n d  r o u n d e d  to  th e  n e a re s t  2 5 -m g  in c re m e n t .  L icensed  
p r o d u a  in ío rm a t io n  (Valcyte; Roche, USAÝ sh o u ld  b e  c o n -  
su lte d  ío r  d e ta ils  o f th e  f o rm u la .  D o sỉn g  sh o u ld  b e g in  
vvithin 10 d a y s  o f ư a n s p la n ta t io n ,  a n d  b e  c o n tin u e d  u n t il  
100  day s p o s t- tra n s p la n ta tío n .

I . R oche USA. V alcyie Fulỉ P rescríb ing  ỉn io rm a tio n  (issucd  A ugust 2 0 1 0 ). 
A vaũable  a t: h ttp : //w w w .g e n c . c o m /g c n e /p ro d u c ts /irư o rm a iio n /
v a lcy te /p d í/p i.p d í (accéssed 1 5 /10 /10 )

A d m in iỉ tr a t io n  in  r e n a f  im p a irm e n t.  D oses o f o ral v a lg a n - 
d d o v ứ  s h o u ld  b e  re d u c e d  in  r e n a l  im p a irm e n t  a c c o rd in g  
to  c re a d n in e  d e a ra n c e  (CC). L ic en se d  p ro d u c t  in ío rm a t io n  
re c o m m e n d s  th e  íollovving do ses:
•  ỌC 4 0  to  59  m L /m in u te :  4 5 0  m g  rvvice d a ily  fo r  induaion 

a n d  4 5 0  m g  o n c e  d a ily  for maintenance o r  prevtntion
• c c  25  to  3 9 m L /m in u te :  4 5 0  m g  o n c e  d a ily  fo r  induction 

a n d  4 5 0  m g  e v e ry  tw o  day s (o r  2 25  m g  o n c e  daily ) fo r 
maintcnancc o r  prtvention

• cc 10 to  2 4 m L /m in u te :  4 5 0  m g  e v e ry  tw o  d ay s (o r  
2 2 5  m g  o n c e  d a ily ) fo r  induction a n d  4 5 0  m g  tvvice w e e k ly  
(o r  125 m g  o n c e  d a ily ) fo r maintenance o r  prrvention

•  h a e m o d ia ly s is  p a tie n ts :  2 0 0  m g  3 t im e s  a  vveek ỉo r  
induđion a n d  lO O m g 3 t im e s  a  vveek ío r  maintenana o r  
prcvention; doses  s h o u ld  b e  g iv e n  a íte r  th e  d ialysis sess io n

C y to m e g a lo v ừ u s  infectk>ns. V a lg a n đ d o v ir  p ro d u c e s  h ig h  
sy stem ic  c o n c e n ư a tio n s  o f g a n d d o v i r  a í t e r  o ra l doses; 
e x p o su re  m a y  b e  h ig h e r  t h a n  w i th  in tr a v e n o u s  g a n d d o v ir  
r e g im e n s .1 I t is th e r e ío r e  a c tiv e  a g a in s t  C M V  in íe c tio n s  
(p”  9 5 4 .2 ). I t  h a s  b e e n  s h o w n  to  b e  o f  b e n e íi t  ío r  b o th  
in d u c tio n  th e r a p y  a n d  m a in te n a n c e  t r e a tm e n t  o f CM V  
re tin it is  in  p a tie n ts  w i th  A ID S.2-4 a n d  a l th o u g h  th is  h a s  
b e c o m e  less vv idesp read  in  t h e  d e v e lo p e d  vvorld vvrith th e  
a d v e n t  o f HAART, it  c o n tin u e s  to  b e  a  p ro b le m  in  
r e s o u rc e -p o o r  se tt in g s  in  p a it ic u la r ;  th e r e  h a v e  b e e n  calls 
fo r v a lg a n d d o v i r  to  b e  m a d e  m o re  vvidely a v a ilab le  fo r  
t r e a tm e n t  i n  p r e íe re n c e  to  less  e ííe c tiv e  a n d  c o n v e n ie n t  
d ru g s.1

V a lg a n d d o v ứ  is a lso  u s e d  in  th e  p ro p h y la x is  a n d  
p re e m p tiv e  ơ e a tm e n t  o f C M V  in íe c tio n s  i n  t r a n s p la n t  
r e d p ie n ts ,5' 10 a n d  m a n y  c e n ư e s  c o n s id e r  it  to  b e  th e  
S tan d ard  o f  ca re  ío r  th is  in d ic a tio n  ( in d u d in g  In  l iv e r  
tra n s p ỉa n ta tio n  a l th o u g h  it is n o t  l ic e n se d  ío r  su c h  u se  in  th e  
USA— see  A d v e rse  E ííec ts, T re a tm e n t ,  a n d  P re c a u tio n s , 
b e lo w ) .n  L a te -o n s e t  d isease  (o c c u rr in g  a f te r  th e  d ru g  is 
s to p p ed ) m a y  b e  a p ro b le m  vvith  p ro p h y la c tic  r e g im e n s  
(p a r tic u la r ly  in  C M V -n e g a tiv e  p a tie n ts  g iv e n  a CM V -

p o s itiv e  g ra ít)  a n d  e x te n d e d  p ro p h y la c tic  r e g im e n s  a ỉ te r  
k id n e y 12-13 a n d  lu n g 14 ữ a n s p la n ta t io n  h a v e  th e r e ío r e  b e e n  
in v e s tig a te d ;12-14 ío r  k id n e y  ữ a n s p la n t  p a t ie n ts  l ic e n se d  
p r o d u c t  in ỉo r m a t ỉo n  in d ic a te s  t h a t  p ro p h y la x is  m a y  b e  
c o n tin u e d  u n t i l  2 0 0  d a y s  a f te r  ơ a n s p la n ta tio n . T h e  p ro b le m  
o f l a t e - o n s e t  d ise a se  is  n e g lig ib le  w i th  p r e - e m p d v e  
t r e a tm e n t .15

1. E ỉn se le  H . t í  a i  ữ r a ỉ  v a lg a n d d o v ii  Ỉ e a d ỉ to  h ig h e r  e x p o su re  to  
g a n d d o v ừ  th a n  ỉn tra v e n o u s  g a n d d o v ir  ỉn  p a tỉe n ts  ío U o w ỉn g a lỉo g en e ỉc  
s tc m  ceỉl tn n s p ỉ a n ta t io n .  B to o d  2006; Ỉ0 7 :  3 0 0 2 -3 .

2 . M a rt in  DP. t í  a l  V a ỉg a n d d o v ỉr  S tuđy  G roup . A  c o n tro Đ e d  tr ỉa ỉ o f 
v a ỉg a n d d o v ừ  a s  ỉn d u õ ỉo n  th e ra p y  ỉo r  cyĩom egaỉO Y Ỉrus r e tỉn ỉtỉs .  N  E rtg ỉ 
J  M a i 2002 ; 3 4 4 :1 1 1 9 - 2 6 . C o rrec tion . ib iđ .) 34 7 : 862.

3. H e id en  D. t í  a ĩ. C y tom ega lov iru s  retỉn ỉtỉs : th e  n e g ỉec teđ  d ỉse ase  o f th e  
AIDS p a n d em ỉc . P L c S  M td  2007 ; 4 : e334 . A vaỉỉab ỉe  a t: h t t p : / /m e d id n e . 
p ỉo s jo i im a U .o rg /a rc h iv e /1 5 4 9 * 1 6 7 6 /4 /1 2 /p d ỉ/Ì0 .1 3 7 1 J o u m a I .p in e d . 
0040 3 3 4 -S .p d f (accessed  2 8 /0 8 /0 8 )

4 . P a d l A J . t í  ử . V a ỉg a n d d o v ỉr  in  th e  t r e a tm e n t o f c y to m eg a lo v iru s  retỉn itỉs  
in  H ĨV -ỉn ỉe ae d  p a t ie n ư . ơ in  O p h th a ỉm o l 2 010 ; 4 :1 1 1 - 1 9 .

5. Paya  c, t í  a ỉ. V a ỉg a n d d o v ir  Soỉỉd  O rgan  T ran sp la n t S tu đ y  G roup . 
E lả ca cy  a n d  sa fe ty  õ f v a lg an d c lo v ir  vs. o rá l g a n d d õ v tr  fo r p re v e n tío n  ó í 
c y to m eg a lo v iru s  d isease  in  Sỡỉỉd o rg an  tra n s p ỉa n t r e ò p ie n ts .  A m  J  
T ra n sp la rtí 200 4 ; 4 : 6 1 1 -2 0 .

6. K h o u ry  JA . t í  a ỉ. P ro p h y la a ỉc  v e m is  p re e m p tỉv e  o ra l v a lg a n đ d o v ỉr  ỉo r 
th e  m a n a g c m e n t o f  c y tom ega lov iru s  in íe c t ío n  in  a d u lt r e n a l  tran sp lan t 
r e d p ỉe n ts .  A m  J  T ra ttsp la n t 2006 ; 6: 2 1 3 4 -4 3 .

7. Said  T. t í  a l. O ra l v a lg an c y d o v ir  ve rsus in tra v e n o u s  g a n c y d o v ir  for 
cy to m eg a lo v iru s  p ro p h y lax is  in  ld d n e y  ư a n sp la n t r e d p ie n ts .  T ra n sp la n t 
P ro c 2007; 39 : 9 9 7 -9 .

8. A sberg  A. e t a i VICTOR S tu d y  G roup . O ra ỉ v a lg an c íd o v ír  ís n o n ín íe r io r  
to  ỉn tra v e n o u s  g a n d d o v ir  fo r th e  tr e a tm e n t o í c y to m eg a ỉo v ỉru s  disease 
ỉn  solỉd o rg an  tra n s p ỉa n t r e d p íe n ts . A m  J  T ra n sp la n t 2007 ; 7 : 2 1 0 6 -1 3 .

9. L en  o ,  t í  a l RESITRA. V a lg a n d d o v ir  as tre a tm e n t  ỉo r  c y to m eg a ỉo v ừ u s  
d ỉsease  in  soỉid  o rg an  iran sp lam  re d p ic n ts . C lừ t in fc a  D ii 20 0 8 ; 4 6 :2 0 - 7 .

10. A sberg A, t í  a l. V a lg a n d d o v ỉr  ío r  th e  p re v e n tio n  a n d  ư e a u n e n t  o í CMV 
in  soiid o rg an  tra n s p la n t re típ ie n ts . E xp e rt O p in  P h a rm a m ih er 2010; 11: 
1 159 -66 .

11. S n y d m an  DR. Use o ỉ v a lg a n d d o v ứ  ío r p re v e n ũ o n  a n d  ư e a tm e n t  o í 
cy to m eg a lo v iru s dỉsease. Q in  ỉn fa t  D ù  2008; 46 : 2 8 -9 .

12. H u m a r  A. t í  a ỉ. T he  eơ icacy  a n d  sa ỉe ty  o í 20 0  days v a lg a n d đ o v ir  
cy to m eg a lo v im s p ro p h y lax ỉs  ỉn  h igh -risk  k id n e y  tr a n s p ỉa m  re d p ie n ts . 
A m  J  T ra n sp la rtí 2010 ; 10: 1228 -37 Ĩ

13. H u m a r  K  t í  a i. E x te n d ed  v a lg a n d d o v ir  p ro p h y lax ỉs  in  D +/R * k idney  
ư a n s p la n t  r e d p ỉe n ts  l i  a& sodated w iih  long-T erm  re d u c r ỉo n  In 
cy to m eg a lo v ỉru s  d ỉsease: tw o>year re su lts  o f th e  IM PA C T  study . 
T ra m p ia n ta tio n  20 1 0 ; 90 : 1 427 -31 .

14. P a ỉm e r  SM , t í  a i. E x te n d ed  v a lg a n d d o v ir  p ro p h y ỉax is  to  p re v e n t 
c y to m eg a lo v im s  a í te r  lu n g  tran sp lan ta tio n : a  ran d o m ize d , c o n tro lỉed  
ứ ia ) . A n n  In u m  M ed  2010; 152: 76 1 -9 .

15. S u n  H -Y . t í  a i. P re v en tỉo n  o f  p o s ttra n sp la n t cy to m eg a ỉo v ỉru s  d ỉsease  a n d  
re ia te d  o u tc o m es  w ith  v a lg a n d d o v i r  a sy stem atic  r e v ỉe w . A m  J

. T ra n sp la rtí 2008 ; 8 : 2 1 1 1 -1 8 .

H u m a n  h e rp e s v i ru s - 8 .  H u m a n  h e rp e s v iru s -8  (H H V -8), 
also  knovvn  as  K ap o si’s s a rc o m a -a s s o d a te d  h e rp e s v iru s  
(KSH V), c a u se s  K ap o si s a rc o m a  (p. 7 1 8 .1 ), p r im a ry  effu - 
sio n  ly m p h o m a  (see  u n d e r  A ID S -re la te d  L y m p h o m a s , 
p . 6 9 7 .2 ), a n d  s o m e  ty p es  o f  m u lt ic e n tr ic  C a s t le m a n  d is- 
e a se  (see  u n d e r  U ses a n d  A d m in is ư a t io n  o f  R itu x ìm a b , 
p . 8 5 3 .1 ) . A  sm a lỉ r a n d o m ise d , d o u b le -b lin d , p la c e b o -c o n -  
ơ o lle d ,  c ro s so v e r  s tu d y ’ in  2 6  (H T V -iiư e a e d  a n d  
n o n - in ỉe c te d )  m e n  w i th  H H V -8 in íe c ú o n  ỉo u n d  t h a t  o ral 
v a lg a n d d o v ữ  9 0 0  m g  daU y ío r  8  vveeks s ig n ih c a n tly  
re d u c e d  H H V -8 o r o p h a ry n g e a l m u c o s a l  re p lic a tio n ; th e  
h e q u e n c y  w i th  vvhich  H H V -8 w a s  d e te a e d  in  t h e  sa liva  
w a s  re d u c e d  as  w a s  th e  q u a n ti ty  o f  H H V -8 d e t e a e d .  H o w - 
ev e r, re p lic a tio n  re s u m e d  a fte r  t r e a tm e n t  w a s  s to p p e d . 
S o m e  h a v e  su g g e ste d  th a t  v a lg a n d c lo v tr  m a y  h a v e  a ro le  
in  c h ro n ic  m a ín te n a n c e  ư e a tm e n t  o í  C a s tle m a n  d ise a se .2

1, C asper c t í  a l. V a ỉg a n d d o v iĩ ío r  su p p ress io n  of h u m a n  h e rp e sv iru s-8  
rep lỉca tỉo n : a  ran dom ỉxed , d o u b le -b lin d , p la ce b o -c o n tro lle d . c ro ssover 
tr ta l J  ln ftơ  D is 2008 ; 198: 2 3 -3 0 .

2. B o w e r  M . H ow  ] t r e a t  H lV -associated  m u ỉt ỉc e n tr íc  C a s tỉe m a n  d isease. 
B io o d  2010; 116: 4 4 1 5 -2 1 .

A d v e r s e  E f fe á s ,  T re a tm e n t, a n d  P r e c a u tio n s

As fo r  G a n d d o v i r ,  p .  9 8 3 .3 .
In  th e  U S A  v a lg a n d d o v i r  is n o t  in d ic a te d  ío r  u s e  in  liv e r  

tra n s p la n t  r e d p ie n ts ,  b e c a u se  o f r e p o r ts  o f  a  h ig h e r  
i n d d e n c e  o f t is su e -in v a s iv e  CM V in ỉe c tio n  c o m p a re d  w ith  
p a tíe n ts  ư e a te d  vvith g a n d d o v ứ  (a l th o u g h  see  C y to m e g a lo -  
v iru s  I n le c tio n s , a b o v e ). In  th e  UK. v a lg a n d c lo v ir  is l ic e n sed  
fo r u se  in  th e  p r e v e n t io n  o f  CM V d ise a se  in  a ll  so lid  o rg a n  
g ra ít  r e d p ie n ts .

P o r p h y r ia .  T h e  D ru g  D a ta b ase  fo r  A c u te  P o rp h y ria , co m - 
p ile d  b y  th e  N o n v e g ia n  P o rp h y iia  C e n t te  (N A PO S) a n d  
th e  P o ip h y r ia  C e n t te  S w ed e n , d a s s ih e s  v a lg a n d d o v i r  as 
n o t  p o r p h y r in o g e n ic  it  m a y  b e  u s e d  a s  a  d r u g  o f first 
c h o ic e  a n d  n o  p re c a u t io n s  a re  n e e d e d .1

1. T h e  D rug  D a u b a s e  ÍOT A cu te  P o rphy ría . A vailab le  a t:  h t tp : / /w w w . 
d n ig s -p o rp h y rù .o rg  (accessed 2 2 /0 9 /1 1 )

In te ra c tio n s

As f o r  G a n d d o v ỉ r ,  p .  9 8 4 .1 .

A n t iv i r a l  A c t io n

As fo r  G a n d c lo v ir ,  p . 9 8 4 .2 .

Pharmacolãnetícs
V a lg a n d d o v ir  is w e ll a b so rb e d  h o m  t h e  g a s ơ o in te s tin a l  
tra c t  a h e r  o ra l d o se s  a n d  is rap id ly  c o n v e r te d  to  g a n d d o v i r
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b y  H rst-p ass  i n te s t i n a l  o r  h e p a t i c  m e ta b o lis m . T h e  
b io av a iỉab ility  o f g a n d d o v ứ  a í t e r  a n  o ra l  d o se  vvith fo o d  is 
rep o r te d  to  b e  a b o u t  6 0 %  a n d  p e a k  p lasm a  c o n c e n tra tío n s  
oi g a n d d o v i r  o c c u r  a f te r  1 to  3 h o u rs .  V a lg a n d d ơ v ữ  is 
e lim in a te d  ữ i  th e  u r in e  as g a n d d o v ữ  (see  p . 9 8 4 .2 ). 

R e íe re n c e s .
1 . B row n  ĩ .  e t a L  P h a rm ac o k in e tic s  o f v a lg a n d d o v ir  a n d  g a n d d o v ỉr  

foIlow ỉng m uỉcỉpỉe o ra l dosages o f v a lg a n đ d o v ir  in  HIV- a n d  CMV- 
seroposidve  v o lu n te e rs . ơ in  P h arm ứ cokin et 1999; 37: 167 -76 .

2. J u n g  D, D orr À. S ing ie-dose  p b a rm a co k in e tic s  o í v a lg a n đ d o v ir  ỉn  HIV- 
a n d  C M V -seroposỉtive sub jects. J  C lin  P ka rm a co l 1999; 3 9 :8 0 0 -4 .

3. P esc o v ỉtt MD, t í  a i. V a ỉg a n d d o v ừ  resu ỉ ts  ỉn  im p ro v c d  o ra l ab so rp tíon  o! 
g a n d d o v ừ  ỉn  liv e r ỉra n s p la n t re d p ie n ts .  A rttim icro b  A g en ts Ơ ư m ơ títer 
2 0 0 0 :4 4 :2 8 1 1 - 1 5 .

4 . W ỉltsb ỉre  H. t í  a i. P ha rm ac o k in e U c  p ro ũ le  o ỉ  g a n d d o v ír  a ỉte r  ỉts  o ra ỉ 
a d m in is tra tìo n  a n d  ừ o m  Its p ro d ru g . v a lg a n d d o v ir ,  ỉn  soUd organ  
tra n s p ỉa n t r e d p le n ts .  ơ ir t  P h a rm a co kã ư t 2005; 4 4 :4 9 5 - 5 0 7 .

5. VVínston D J, t í  a i. P h a n n a c o k ỉn e t ic s  o f  g a n c ỉd o v ỉr  ề íte r  o ra l 
v a lg a n d d o v ir  ve tsu s  ỉn ư a v e n o u s  g a n d d o v ỉr  ỉn  a ỉlo g e n ô c  s ie m  c d l  
tra n s p ỉa n t p a tie n ts  w ỉth  g ra ít -v e rsu s-h ữ s i diseasc  o ỉ t h e  ga stro in tes tỉna ỉ 
trac t. S io ỉ B lo o d  M a rrơ w  T ra n sp ỉa n t 200 6 ; 1 2 :6 3 5 -4 0 .

6. Z hao  w ,  t í  a l. P o p u ỉa d o n  p h a rm a co k in e tỉc s  o ỉ g a n d d o v ir  fo llow ing 
a d m ỉn is tra tỉo n  o f  v a lg a n d d a v ỉr  in  p a ed ỉa tric  ren a l tra m p ỉa n t  p a ú en ts . 
C ỉin  P h a rm a co kừ ttí 2 00 9 ; 48 : 3 2 1 -3 .

7. C ã ld é s  À, t í  a i. P o p u ỉa d o n  p h a rm a c o ld n e tic s  o f  g a n tíd ọ v lr  a ita  
ỉn tra v e n o u s  g a n d d o v ir  a n d  o râ ỉ v a lg a n d d o v ỉr  a d m in is tra tío n  in  soỉỉd 
o rg an  tr a n s p la n t p a d e n ts  ỉn ỉe c ted  w ith  c y tom ega lov iru s. A ntùm crob  
A g ertís ơ ư m o íh e r 20 0 9 ; 5 3 :4 8 1 6 - 2 4 .

8. P e r ro o e t N , t í  a i. V a lg a n d d o v ỉr  ỉn  a d u ỉt so lid  o rg a n  tran sp ỉan t 
re d p ie n ts : p h a rm a co ỉtín e tỉc  a n d  p h a n n a c o d y n a m ỉc  c harac tens tỉc s  an d  
d ỉn ic a i in te rp re ta t ỉo n  o f  p la sm a  c o n c e n tra tio n  m e asu re m en ts . Q in  
P h ũ TT ỉu icữ kiĩìet 2 0 0 9 ; 4 8 : 3 9 9 -4 1 8 . ,

9 . P e sc o v tn  MD , t í  a i P h a rm ac o ld c e tỉc s  o í o ra l v a lg a n c id o v ừ  so lu d o n  an d  
ỉn ư ạ v e n o u s  g a n d d o v ứ  ỉn  p e d ỉa tr ỉc re n a l  a n d  liv e r tra n s p la n t red p ỉe n ts . 
T ra n sp ỉ ỉn Ịtc t D ừ  201 0 ; 12 : 1 9 5 -2 0 3 ..

10. YVelker H. t í  a i. G a n d d o v i r  p h a n n a c o k ỉn e tỉc  p a ra m ete rs  d o  n o t change  
w h e n  e x ten d in g  v a lg a n d d õ v ỉr  c y tỡ m e g a ỉo v ử u s  p ro p h y ỉax ỉs  from  100 
to  200  days. Trcm spừm tation  2010 ; 90 : Ỉ 4 Ỉ 4 - 9 .

Preparatìons
Proprietary Prepora tions (details a re  given in V olum e B)

Síngle-ingredient Prepàrations. Arg.: Valixa; AustraL: Valcyte; Austria: Valcyte; Beỉg.: Valcyte; Braz.: Valcyte; CatuuL: Valcyte; Chữe: Vaỉixa; China: Yalcyte (7ĩĩfỉỀ); Cz.: Valcyte; Detm.: Val- 
cyte; Fin.: Valcyte; F r .:  Rovalcyte; Ga.: Valcyte; Gr.: Valcyte; Hottg Rong: Vaícyte; Hung.: Vaicyte; Indon.: Valcyte; / l i :  Val- 
cyte; Israel: Valcyte: ItaL: D arilin; Valcyte; Mứlaysúr. Valcyte; Mex.: Valcyte; Neth.: Valcyte; Valixa; Norw.: Valcyte; NZ: Val- 
cyte; phũipp.: Valcyte; Pol.: Valcyte; Port.: Rovalcyte; Rus.: Val- 
cy te (Bansmrr); SLẠ/r.: Valcyte; singapore: Valcyte; Spain: Val- 
cyte; Swed.: Valcyte; Switz.: Valcyte; Thai.: Valcyte; Turk.: 
Valcyte; UK: Valcýte; Ukr.: Valcytê (BantUHT); USA: Valcyte; Venez.: Valixa.

Pharmocopoeial Preparotions
USP 36: V a lg an d d o v ir Tabiets.

V i d a r a b i n e  IBAN, USAN, riNNi 

Adeninè Arabinòsicle; Arà-A; Q-673; Vidarabiini; Vidarabin;' 
Vldarabina; Vỉdarabinum; BttqapaỗMK '
9-p-c>-ArabinọfuranosyIadenine monohydrate. "  . ; 
C,oH13N504,H20=2853 ' ■
CAS -  5536-17-4 (anhydrous vidarabine); 24356-66-9 
(vidarabine monohydrate).
ATC —  J05A803; S0IAD06. '
ATC Vet r -  QJ05AB03; QS01AD06
ŨNII —  FẠ2DM6879K (vidarabine); 3XQD2MEW34 (anhydrọus
vidarabine).

Ptiormacopoeias. In  us.
USP 36: (Vidarabine). A w h ite  to off-white powder. Very 
slighcly soluble in water; slightly soluble in  dimethyttorma- 
mide. Store in airtight containers.

V id a r a b in e  P h o s p h a te  ỊBANM. USAN, riNNMì 

Ara-AMP; Arabinosyladenine Monophosphate; Ũ-808; 
Fosfeto de vidạrabiná; Vldarabina, fosfato dè; Vidarabínè 5'- 
Monoptíosphate; Vidarabine, ' Phosphate de; Vidarabini 
Phosphas; Bnflapa6nHa Oocộaĩ. V 
9-(ì-D-Arabinofuranosyladeninẹ 5'-(dihydrogen phosphate). 
C,oHmN50 7P=3472 
CAS —  29984-33-6.
ATC —  J05AB03, S01AD06 .
ATC Vet —  QI05AB03; QS01AD06. 
um —  106XV160TĨ.

V id a r a b in e  S o d iu m  P h o s p h a te
IBANM, USAN, rlNNMI

,Cl-808 Sodium; Fosfato ■> sódiG0,'<de vidarablna; Natrù’ 
Vidarabini Phosphas; Vidarabina, fosfato sódico de; 
Vidarabine, Phosphate Sodique de; HaTpMn' Bnfl3pạ6ÌỊHâ 
CDocộaĩ -* -

‘9-(ì-o-Arabinofuranosyladenlne 5'-{dihydrogen phosphate) 
disodium. ■ 1 ‘ 1 ■ .' *‘í  ■ ‘ị * : -■■/ì

1.C,0Ku NsNai O7P = 39U  ' '  , ' • ' '  ' J/  ;
\CÃS-  71002-10-3

ATC —  305AB03; S01AD06.
ATC Vet —  QJ05AB03; QS01AD06. ■ •
um  —  ZEC0WCC7UA. :

Uses and Administration
V id a ra b in e  is a  p u r in e  n u d e o s ld e  o b ta in e d  b o m  Streptomycés 
antìhioticus. I t  h a s  b e e n  u s e d  in  th e  t r e a tm e n t  o f  h e rp e s  
s im p le x  a n d  v a ric e lla -z o s te r  in íe c tio n s  (p. 9 5 5 .2  a n d  
p. 9 5 6 .2 ), a lth o u g h  a d c lo v ir  a n d  re la te d  đ ru g s  a re  g e n e ra lly  
p re íe rre d .

• V id a ra b in e  h a s  b e e n  u s e d  to p ica lly  i n  t h e  t r e a tm e n t  o f 
h e rp e s  s im p lex  k e ra títis  a n d  k e ra to c o n ju n c tiv itis  as  a  3%  
o p h th a lm ic  o in tm e n t.

I t  h a s  also b e e n  u se d  a s  th e  so d iu m  p h o s p h a te  a s  a  10%  
gel ío r  th e  t r e ạ tm e n t  o f g e n ita l  h e rp e s .

V id a ra b in e  w a s  lo tm e r ly  u se d  ín tr a v e n o u s ly  in  th e  
t r e a tm e n t  o f se v ere  a n d  d isse m in a te d  h e rp e s  s im p lex  
in íe c tio n s  a n d  h e rp e s  z o s te r  b u t  a d d o v i r  is  p re íe r re d .

Adverse Effeđs
A d v e rse  eữ e c ts  th a t  m a y  o c c u r  w h e n  v id a ra b in e  is  a p p lie d  
to  t h e  eyes in đ u d e  i rr ita tio n , p a in , s u p e r ũ d a ỉ  p u n c ta te  
k e ra títis , p h o to p h o b ia , la c h ry m a tio n , a n d  o c d u s io n  o f  th e  
la c h ry m a l d u c t.

Pharmacokinetics
S y s tem ic  a b so rp tío n  d o e s  n o t  o c c u r  a f te r  a p p lic a tio n  o f 
v id a ra b in e  to  th e  eye; tra c e  a m o u n ts  o f  i ts  p r in d p a l  
m e ta b o li te  h y p o x a n th in e  a ra b in o s id e  (a ra b in o sy l h y p o x -  
a n th in e ) ,  a n d  v id a ra b in e , if  th e  c o m e a  is d a m a g e d , m a y  b e  
f o u n d  ÚI th e  a q u e o u s  h u m o u r .

Preparatìons
Propriekiry Preparationỉ (details a re  given in  V olum e B)

SSngle-ingredient Preparations. china: H ansikang (S .ă ]fll);  Gr.: 
E tp im ydn ; Tekarin; Viretpin; Jpn: Arasena-A .

Pharmocopoeial Preporotioro
U SP 36: v tdarab ine  O phthalm ic O in tm ent.

Z a lc ita b in e  /SAN, USAN, riNN) 

d d ồ  ddòyd; Dideoxycytidine; NSC-606170; Ro-24-2027; Ro- 
24-2027/000; Tsalsitabiini; Zalcỉtabin; Zalcitabina; Zaldtabi- 
núm; Zalsitabin; 3anbuúra6MH.
2^3-íDideoxycytídíne.
C9H )3N30 3 = 2 n .2 

ỊcẦS —  7481-89-2.
ATC—  J05AF03.
ATC Vet —  QJ05AF03.
UNIỊ —  6L3XT8CB3I.

NOTE. T he  co d e  DDC h a s  a lso  b e e n  u s e d  a s  a  s y n o n y m  fo r  
D itiocarb , p . 1550 .2 .

P h a r m a c o p o e ia ỉ .  In  us.
U S P  36 : (Z a ld ta b in e ) . A  w h i te  to  o f f-w h ite ,  c ry s ta ll in e  
povvder. S o lu b le  in  w a te r  a n d  in  m e th y l  a lc o h o l;  sp a rin g ly  
so lu b le  in  a lc o h o l, in  a c e to n itr ile , in  c h ỉo ro ỉo rm , a n d  in  
d ic h lo ro m e th a n e ; s lig h tly  so lu b le  in  c y d o h e x a n e .  S to re  in  
a ir t ig h t  c ò n ta in e rs . P r o te a  h o m  ligh t.

U ses a n d  A d m ìn is tra tio n

Z a ld ta b in e  is a  n u d e o s id e  rev e rse  tra n s c r ip ta s e  in h ib i to r  
d e riv e d  from  cy rid in e  -vvith a n tiv ira l a c tiv ity  a g a in s t  HIV. I t 
h a s  b e e n  u se d  in  th e  ư e a tm e n t  of HIV in íe c tio n  a n d  AIDS 
(p. 9 5 7 .2 ). V iral res is tan ce  e m e rg e s  rap id ly  w h e n  z a ld ta b in e  
is u s e d  a lo n e  in  th e  t r e a tm e n t  o f HTV in íe c tio n , a n d  it is 
th e r e ío r e  u se d  w ith  o th e r  a n tire tro v ira ls .

Z a ld ta b in e  is g iven  o ra lly  in  a  d o se  o ỉ  7 5 0 m ic ro g ra m s  
e v e ry  8  h o u rs . D oses s h o u ld  b e  re d u c e d  in  p a tie n ts  w ith  
r e n a l  im p a irm e n t (see belovv).

Adminiỉtration in renal impairment. D o se s  o f  z a ld ta b in e  
s h o u ỉd  b e  re d u c e d  fo r  p a tie n ts  w i th  r e n a l  ừnpaứment 
a c co rd in g  to  c re a tin in e  d e a ra n c e  (CC):
•  c c  10 to  4 0  m L /m in u te :  7 5 0  m ic ro g ra m s  e v e ry  12 h o u rs
•  c c  less t h a n  lO m L /m in u te :  7 5 0 m ic ro g ra m s  e v e ry  2 4  

h o u r s

A d v e rs e  E ffects

T h e  m o st se rìo u s  a d v e rse  e ỉíe c ts  o f z a ld ta b in e  a r e  p e r ip h e ra l  
n e u ro p a th y , w h ic h  c a n  a f f e d  u p  to  o n e - th i r d  o f  p a tíe n ts , 
a n d  p a n c re a d tis  vvhich is  ra re , a ffe c tin g  u p  to  a b o u t  1%  o f 
p a tíẽ n ts ,  b u t  w h ic h  c a n  b e  fa ta l. o t h e r  s ẽ v ê re  a d v e rs e  e ã e c ts  
i n d u d e  o ra l a n d  o e so p h a g e a ỉ u lc e ra tio n , h y p e rse n s it iv ity  
re a c tio n s  in d u d in g  a n a p h y la x is , c a rd io m y o p a th y  a n d  h e m  
ỉa i lu re ,  lac tic  a d d o s is  a n d  se v e re  h e p a to m e g a ly  vvitb 
s te a to sứ  (b o th  p o te n tìa l ly  lU e -th re a te n in g ) , a n d  h e p a tic  
ía i lu re .

P recautions

Z a ld ta b in e  sh o u ld  b e  in te r ru p te d  o r  s to p p e d  u  p e r ip h e ra l  
n e u ro p a th y  d e v e lo p s . N e u ro p a th y  is u s u a lly  slovvly 
revers ib le  if ư e a tm e n t  is s to p p ed  p ro m p tly  b u t  m a y  b e  
irreversib le  ư  t r e a tm e n t  is c o n tin u e d  a i te r  sy m p to m s  
d ev e lo p . Z a ld ta b in e  s h o u ld  b e  a v o id e d  in  p a tie n ts  w h o  
a lre a d y  have  p e r ip h e ra l  n e u ro p a th y  a n d  u se d  w ith  c a u tio n  
in  p a tie n ts  a t  risk  o f d ev e lo p in g  it (e sp e d a lly  th o se  w i th  a  
lo w  CD4+ cell c o u n t)  o r  tak in g  o th e r  d ru g s  t h a t  m a y  c a u se  i t  
(see  In te rac tio n s , b e lo w ).

T re a tm en t sh o u ld  b e  in te r ru p te d  in  p a tie n ts  w h o  d e v e lo p  
a b d o m in a l p a in , n a u s e a ,  o t  v o m itin g  o r  w i th  a b n o tm a l  
b io ch e m ic a l te s t r e s u l ts  u n t i l  p a n c re a ti t is  h a s  b e e n  
e x d u d e d . Z a ld ta b in e  s h o u ld  b e  p e rm a n e n tly  w i th d ia w n .ư  
p a n crea tìtis d eve lops. P a tie n ts  w ith  a  h is to ry  o f  p a n c re a ti ị is  
o r  o f  ta ised  se ru m  a m y la se  sh o u ld  b e  m o n ito re d  d o s e iy .  
Z a ld ta b in e  sh o u ld  n o t  b e  u se d  w ith  o th e r  d ru g s  k n o w n  to  
c a u se  p an crea tin s  (see  In te rac tio n s , b e lo w ).

Z a ld tab in e  s h o u ld  b e  u se d  w ith  c a u tio n  in  p a tìe n ts  w i th  
h e p a tỉc  im p a irm e n t a n d  tre a tm e n t  in te r ru p te d  o r  s to p p é d  ư  
h e p a tic  /u n c tio n  d e te r io ra te s  o r  th e r e  a re  signs  o f  h e p a tic  
d a m a g e  o r lac tic  a d d o s is .  It sh o u ld  b e  u se d  w ith  c a u tio n  in  
p a tie n ts  w ith  re n a l  im p a irm e n t, a n d  do sag e  re d u c tio n s  m a y  
b e  necessary . I t  sh o u ld  a lso  b e  u se d  w ith  c a u tío n  in  p a tìe n ts  
w ị th  c a rd io m y o p a th y  o r  h e a r t  ía i lu ie .

C om plete b lõ o d  c o u n t  a n d  b io ch e m ic a l te s ts  s h o u Ịd  b e  
c a rr ie d  o u t b e ío re  t r e a tm e n t  s ta rts  a n d  a t  re g u la r  in te rv a ỉs  
th ro u g h o u t th e ra p y .

H ancO ing. E x p o su re  o f th e  sk in  to  z a ld ta b in e  a n d  in h a la -  
t io n  o f z ã ld ta b in e  povvder sh o u id  b e  av o id e d .

P o q p h y ria . T h e  D ru g  D a tab ase  ío r  A c u té  P o ip h y ria , c o m - 
p ile d  b y  th e  N o rw e g ia n  P o rp h y ria  C e n ư e  (NA POS) «md 
th e  Po rp h y ria  C e n ư e  Sw ed en , c lassiũes z a ld ta b in e  as 
p ro b ab ly  n o t p o rp h y rin o g e n iq  i t  m a y  b e  u se d  as a  d ru g  o f 
ũ r s t  choice a n d  n o  p re c a u tio n s  a re  n ẹ e d e d .1

I .  T he  D rug D atabase  ío r  A cu te  Po iphy ria . A vaiíab le  a t  h t tp : / /w w w . 
drugs-porphyria.o rg  (accessed 14/10 /11)

In te ra d io n s

Z a ld ta b in e  sh o u ld  n o t  b e  used  w ith  o th e r  d ru g s k n o w n  to  
c a u se  p a n crea tìtis  ( ío r  ex a m p le  m tra v e n o u s  p e n ta m id in e ) .  
C a u ú o n  is n e c essa ry  w h e n  z a ld ta b in e  is  g iv e n  w i th  o th e r  
d ru g s  th a t  m a y  c a u se  p e rip h e ra l  n e u ro p a th y , su c h  a s  o th e r  
n u d e o s id e  rev e rse  tra n sc rip ta se  in h ib ito rs , c h lo ra m p h e n i-  
col, dapsone, e th io n a m id e , iso n iaz id  ( th e  d e a ra n c e  o f 
w h ic h  m ay  a lso  b e  a ữ e c ted — see p . 3 1 3 .2 ), m e tro n id a z o le , 
n iư o íu ra n to in ,  r ib a v ữ in , a n d  v in c ris tin e . U se  o f  z a ỉd ta b in e  
w ith  d id an o sin e  is n o t  re c o m m e n d e d .

T he  ab so rp tio n  o f  z a ld ta b in e  is  r e d u c e d  b y  a b o u t  2 5 %  
w h e n  g iven  w ith  a lu m in iu m -  o r  m a g n e â u m -c o n ta in in g  
a n ta d d s .

C im etid ine , p ro b e n e d d , o r  t r im e th o p rim  c a n  re d u c e  th e  
r e n a l  e x a e t io n  o f z a ld ta b in e ,  re su ltin g  in  e le v a te d  p lasm a  
c o n c en tra tio n s . R e n a l e x c re tio n  o f  z a ld ta b in e  m a y  a lso  b e  
re d u c e d  by  a m p h o te ric in  B, a m in o g ly co sid es, o r  ío sc a m e t ,  
p o ten tia lly  i n a e a s in g  its  to x id ty .

T h e  a n tiv ira l a c tio n  o f  z a ld ta b in e  m a y  b e  a n ta g o n is e d  b y  
lam iv u d in e  a n d  th e  tw o  drugs sh o n ld  n o t  b e  u s e d  to g e th e r .

A n tìv ira l A c tìo n

Z a ld ta b in e  is c o n v e rte d  in tra c e llu la rly  in  stag es  to  th e  
trip h o sp h a te . T his tr ip h o sp h a te  h a lts  th e  D N A  sy n th e s is  o f 
reư o v iru ses , in c lu d in g  HTV, th ro u g h  c o m p e titiv e  in h ib i t io n  
o f  rev e rse  tra n sc rip ta se  a n d  in c o ip o ra tio n  in to  v ứ a l D N A.

T h e  e m e rg e n ce  o f  z a ld tá b in e - re s is ta n t  s tra in s  of HIV h a s  
b e e n  rep o rted .

R e íe ren ces.
1. Je ỉĩrỉes DJ. T he  a n tiv ira l activity  o f d ide o x y cy ả d in e . J  A n tim icro b  

ơ te m o tittr 1989; 2}  (supp l A): 29 -34 .

P h a rm a co kin e tìcs

Z a ld ta b in e  is a b so tb e d  b o m  th e  g a s tro in te s tin a l  ư a c t  vvith  a  
b ioava ilab ility  o f g re a te r  th a n  8 0 % . T h e  ra te  o f a b so rp tio n  ũ  
red u c e d  ư  g iv en  w i th  ío o d . P eak  p lasm a  c o n c e n tra tío n s  in  
th e  ías tin g  State o c c u r  vvithin a b o u t  1 h o u r .  Z a ld ta b ín e  
crosses th e  b lo o d -b ra in  b a n ie r  p r o d u d n g  CSF c o n c e n tra -  
t io n s  ran g in g  h o m  9  to  37%  o f th o se  in  p lasm a . B in d in g  to  
p la sm a  p ro te in s  is neg lig ib le . T h e  p la sm a  e lim in a tio n  h a lf-  
Uíe is a b o u t 2  h o u rs .

Z a ld ta b in e  ỉs m e ta b o lise d  in tra c e llu la r ly  to  t h e  a c ú v e  
a n tiv ira l t r ip h o s p h a te .  I t  does n o t  a p p e a r  to  u n d e rg o  a n y  
su b s ta n tia l h e p a tíc  m e ta b o lism  a n d  is e x c re te d  m a in lý  i n  th e  
u r in e ,  in  p a r t  b y  a c tiv e  tu b u la r  s e c re tio n .

Preparations
Proprietary  Preparations (detaUs a ie  given in  VoIume B)

Single-ingredient Preparcrtions. Austral.: H iv id t; Gr.: Hivid; Jpn: 
H ividt: Mex.: Arlevid; Hỉvid; Rus.: Hĩvid (X h b h s ) ;  Singapore. 
Hivid; Thai.: H ividt; Turk.: Hlvid; Venez.: Hivid.

The Symbol t  denotes a preparation no longer actively marketed

http://www
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Pharmacopoeiol Preparations
U SP 36: Z ald tab ine  Tablets.

Z a n d m i v i r  (BAN, USAN. HNNI
G G -T 6 7 ;G R :1 2 Ị:Ĩ6 7 X ;^ u a n id in ữ -2 ,4 -d id e o x y -2 3 -d e h y d ro - . 
A í-acety lneuram in ie  Acld; 'Tsanamíyiiri; Z anam ivirum ; 3aHa- 
MMBnp. , »

?5-A cetam idor2 ,6T anhydro3 ,4 ,5 -ữ ideoxy-4 -< juan idm o-i> g /y - 
c e n > o -g ữ /flc ro -n o n -2 -en o n icac id . i " ' :
c , 2 ^ 2 0^4^7= 3323  ' . • ■
CÂŜ  13911040-8. -  í"  ■ '  ■
ATC — J05AHÒ1.
ATCVet —  QJ05AH01. ' • :
-ŨN// Ị3 - L6Ọ3XI777I. " ■  ■ ■ - ■ ■ ’ . • ■ • ■ ■ ■ ■ ■  '

ưses ơnc/ Administration
Z a n a m iv ir  is a  n e u ra m in id a s e  i n h ib ỉ to r  u se d  b y  in h a la tio n  
fo r  t h e  t r e a o n e n t  a n d  p r o p h y la x is  (p o ste x p o su re  a n d  
se aso n a l)  o f  in f lu e n z a  A a n d  B (p. 9 6 0 .2 ). F o r  treatment, i t  is 
g iv e n  in  a  do se  o f  lO m g  ttv ic e  d a ily  fo r 5 days, s ta r tin g  as 
so o n  a s  p o ss ib le  (vvithin 4 8  h o u rs )  a f te r  th e  o n se t o í 
sy m p to m s .

Z a n a m iv ir  is g iv e n  b y  ỉn h a la t io n  fo r  postexposure 
prophylaxừ oi in f lu e n z a  A  a n d  B  in  h o u s e h o ld  o r  d o s e  
c o n ta c ts  a n d  s h o u ld  b e  s ta r te d  vvith in  36 h o u r s  of e x p o su re . 
T h e  d o se  is  lO m g  o n c e  d a ily  fo r  10 days. F o r Ỉtasonaỉ 
prophylaxừ in  a  c o m m u n ity  se tt in g  lO m g  o n c e  d aily  m a y  be  
g iv e n  fo r  u p  to  2 8  d a y s  a n d  t r e a tm e n t  s h o u ld  s ta r t  w i th in  5 
d a y s  o ỉ  a n  õ u tb re a k .

F o r  d e ta ils  o f d o ses  in  c h ild re n , see be lo w .

A d m in is tr a t io n . A lth o u g h  n o rm a l ly  g iv en  b y  in h a la tio n . 
z a n a m iv b  h a s  o c c as io n a lly  b e e n  g iv e n  in tta v e n o u s ly 1' 3 in  
d o ses  o f  6 0 0  m g  tw ic e  d a ily  to  se rio u s ly  ìll p a tie n ts .

1. Kidd IM  tí a i. H1N1 pneumonitìỉ treated wỉih intravenous xanamivữ. 
L a n a t 2009; 374:1036.

2. Gaur AH, tí al. Incravenous zaoamỉvỉr for oselumỉvir-resisiam 2009 
H1N1 ỉnUuenza. N Engl J Med 2010; 362: 86-9.

3. Hãrter G. tí a l. Intravenous lanaraivir Cor paiỉems wũh pneumoniiis due 
topandemỉc (H1N1) 2009 iní)uenza virus. ơ m  In fe ơ  D is 2 0 1 0 ; 50: 1249» 
51.

A d m in is b a tio n  in  c h ild re n . Z a n a m iv b  is g iv en  b y  in h a la -  
tio r i fo r  th e  ư e a tm e n t  a n d  p o s te x p o s u re  p ro p h y la x is  of 
in f lu e n z a  A  a n d  B. F o r treatment. c h ild re n  m a y  b e  g iv en  
th e  s a m e  d o se  as  a d u lts  ( lO m g  rvvice d a ily  fo r  5 d ays), 
s ta i t in g  v v ith in  3 6  to  4 8  h o u r s  a f te r  th e  o n s e t  o f sy m p - 
to m s. I n  t h e  U S A  i t  is a p p ro v e d  fo r  th o se  íro m  7 y e a rs  o f 
ag e  w h e r e a s  U K  lic e n sed  p r o d u c t  in ío rm a t io n  p e rm its  u se  
( ro m  5 y e a rs  o f  ag e .

Poitexposure prophyltoàs a f te r  d o s e  c o n ta c t  w i th  in íe c te d  
p a t ie n ts  s h o u ỉd  b e  s ta r te d  w i th in  36  h o u r s  of e x p o su re . 
C h ỉỉd re n  f ro m  5 yeaxs o f a g e  m a y  b e  g iv en  th e  sam e  d o se  as 
a d u lts  (1 0  m g  o n c e  d a ily  fo r  10 d a y s ). Z a n a m iv ir  is also  u sed  
ỈOT se a so n a ỉ p ro p h y la x is  in  a  c o m m u n ity  se ttin g , a n d  th e  
BNFC su g g ests  t h a t  d u r ìn g  a n  e p id e m ic  th is  do se  m a y  b e  
g iv e n  fo r  u p  to  2 8  days.

In f lu e n z a .  R evievvs.1' 3 F o r  í u r t h e r  in fo im a t io n  o n  n e u ra -  
m in id a se  in h ib i to r s  ( in d u d in g  z a n a m iv b ) ,  see  In flu e n z a , 
u n d e r  O se lta m iv ừ , p .  1 007 .1 .

1. Cheer SM Wag5taS AJ. 2anamỉvỉn an update oỉ ỉu  use ìn lnũuenza. Drugs 2002; 62: 71-106.
2. Pleming DM. Zanamỉvừ in fhe treatment of ỉnũuenza. E xp e rt opin PhứrmảcoOưr 2003; 4ỉ 799-805.
3. Tappenden p, tí a i Amantadỉne, oseltaraivĩr and lanamivứ íor thc 

prophylaxis of influenza {induđing a revíevv of c xi sáng guidance no. 
67): a systematic rcview and economỉc evaỉuatíoa. H ea lth  Tech n o ỉ A ssess 
2009; 13:1-246.

Adverse Effeds
I n h a le d  z a n a m iv ứ  h a s  g e n e ra lly  b e e n  w e ll to le ra te d . A c u te  
b ro n c h o s p a s m  o r  d e d ỉn e  in  r e s p ira to ry  h m c tio n , w ith  so m e  
{ata litìes, h a s  b e e n  r e p o r te d  ra re ly  i n  p a tie n ts  vvith a  h is to ry  
o f  r e s p ira to ry  d ise a se  a n d  v e ry  r a r e ly  in  th o se  w ith  n o  su  ch  
h is to ry .  O th e r  e tíe c ts  th a t  h a v e  b e e n  n o te d  in d u d e  n a sa l  
sy m p to m s , h e a đ a c h e ,  g a s tro in te s tin a l  sy m p to m s, co u g h , 
a n d  b ro n c h it is ,  b u t  t h e y  m a y  b e  d ư s c u l t  to  d is tin g u ish  h o m  
th e  sy m p to m s  o f  in f lu e n z a .  T h e re  h a v e  a lso  b e e n  ra re  
re p o r ts  o f  h y p e rs e n s it iv ity  r e a c tio n s ,  in d u d in g  o r o p h a ry n -  
g e a l o e d e m a  a n d  s e v e re  sk in  r a sh e s .

T h e re  h a v e  b e e n  p o s tm a rk e t in g  re p o r ts  (m o stly  h o m  
J a p a n )  o f  n e u ro p s y c h ia t r ic  a d v e rs e  e f fe a s ,  su c h  as  d e lir iu m  
a n d  a b n o rm a l  b e h a v io u r ,  in  p a t ie n ts  ta k in g  n e u ra m in id a s e  
in h ib i to r s  su  c h  as  z a n a m jv ir .

R ev iev v s.
1. Freund B, tí a i Zanamỉvin a review oí dinicai saíery. Druý Saftíy 1999; 

21: 267-81.
2. Gravensceỉn s, tí ai. Zanamỉvìn a revỉrw oỉ dỉnlcaỉ saỉety in ỉndỉviduaỉs 

at hỉgh risk of deveỉoping ỉnũucnza*related coroplications. Drug Saftíy 
2001:24: 1113-25.

Precautions
Z a n a m iv b  s h o u ld  b e  u se d  vvith  c a u tio n  in  p a tie n ts  w ith  
c h ro n ic  re sp ira to ry  d iseases  as  t h e y  m a y  b e  a t  in c re a se d  risk

o f b ro n c h o sp a sm ; ư  z a n a m iv ir  u se  is  c o n s id e re d  a p p ro p r ia te , 
p a tie n ts  w i th  a s th m a  o r  c h ro n ic  o b s tru c tiv e  p u lm o n a r y  
d ise a se  s h o u ỉd  h a v e  a  fa s t-a c tin g  b ro n c h o d i ỉa to r  av a ila b le  
d u r ìn g  ơ e a tm e n t .  P a d e n ts  o n  m a in te n a n c e  th e r a p y  w ith  
in h a le d  b r o n c h o d ila to r s  s h o u ld  In h a le  th e  b ro n c h o d ỉ la to r  
b e ío re  z a n a m iv ir .  P a tie n ts  e x p é r ie n d n g  b ro n c h o s p a s m  
s h o u ld  b e  a d v ise d  to  s to p  z a n a m iv ir  a n d  se e k  m ed ic a l 
a t te n tio n .

P a tie n ts  s h o u ld  b e  m o n ito re d  ío r  a b n o rm a l  b e h a v io u r  
t h r o u g h o u t  th e  ư e a tm e n t  p e rio d .

Z a n a m iv ir  in h a la tio n  povvder s h o u ld  o n ly  b e  g iv e n  Via 
th e  d ỉsk h a le r  d e v ic e  p ro v id e d  b y  th e  m a n u ía c tu r e r ;  it  
s h o u ld  n o t  b e  g iv e n  in  a  n e b u lỉs e r  o r  m e c h a n ic a l  v e n ti la to r .  
D e a th  h a s  o c c u ĩie d  w h e n  th e  in h a la tio n  p o vvder w a s  
d isso lv ed  in  a  s o lu tio n  a n d  g iv en  b y  m e c h a n ic a l  v e n ti la t io n .

Pregnancy. F o r  i n fo n n a t io n  o n  t h e  u se  o f n e u ra m ỉd a s e  
in h ib ito rs  su  c h  as  Z a n a m iv ir  in  p re g n a n c y , s e e  O se lta m i-  
v ữ , p . 1 007 .3 .

Porphyría. T h e  D ru g  D a ta b ase  fo r  A c u te  P o rp h y ria , c o m - 
p ile d  b y  th e  N orvvegian  P o rp h y ria  C e n ư e  (N A PO S) a n d  
th e  P o rp h y ria  C e n tre  S w ed e n , d a s sif ie s  z a n a m iv lr  as n o t  
p o rp h y rin o g e n ic ;  it m a y  b e  u se d  as  a d ru g  o f  firs t ch o ic e  
a n d  n o  p re c a u t io n s  a re  n e e d e d .1

1. T h e  D rug  D arabasc  ỉo r  A cuie  P o rphy ria . A vailabie a c  h n p ://w w w . 
d ru g s-p o rp h y r ia .o rg  (accessed 2 4 /1 0 /1 1 )

Antiviral Action
Z a n a m iv b  in h ib its  th e  v ira l su ria c e  e n z y m e  n e u ra m in id a s e  
(sia lidase) w h ic h  is e s se n tia l fo r th e  re le a se  o f n e w ly  ío rm e d  
v ira l p a r t id e s  f ro m  i n íe a e d  cells, a n d  m a y  ỉa đ l i ta te  access o f 
v iru s  th ro u g h  m u c u s  to  th e  cell s u ría c e . Z a n a m ìv ir  is ac tiv e  
a g a in s t in ỉlu e n z a  A a n d  B v iru s  rep lic a tio n .

Resistance. F o r  in ío rm a t io n  o n  th e  d e v e lo p m e n t o f  resis- 
ta n c e  to  z a n a m iv ir  a n d  o th e r  n e u ra m in id a s e  in h ib ito rs , 
see  u n d e r  O se lta m iv ir, p . 1008 .1 .

Pharmacokinetícs
Z a n a m iv ứ  is p o o r ly  a b so rb e d  a h e r  o ra l d o se s  w ith  a 
b io av a ila b ility  o ỉ  a b o u t  2 % . In h a le d  doses  p ro d u c e  h ig h  
local c o n c e n ư a tio n s  in  t h e  re sp ira to ry  t r a a .  A b o u t 4  to  20 %  
o{ th e  in h a le d  d o se  is a b so rb e d  p r o d u d n g  p e a k  s e ru m  
c o n c e n ư a tio n s  a t  a b o u t  1 to  2 h o u rs .  Z a n a m iv b  is less  th a n  
10%  b o u n d  to  p la sm a  p ro te in .  I t  is n o t  m etaboLbced a n d  th e  
a b so rb e d  p o r tio n  is e x c re te d  u n c h a n g e d  in  th e  u r in e  w ith  a  
s e ru m  half-U fe o f  2 .6  to  5 h o u rs ;  u n a b s o rb e d  d ru g  is 
e x c re te d  in  th e  ỉaeces .

R e íe re n c e s .
1. A oki FY, H ay d e n  FG (eds. T he  p h a rm a co k in e tìc s  oi z a n a m ỉv ir  ấ  n e w  

in h a le d  a n tỉv ira l fo r in ỉlu en z a . ơ ỉn  P h a rm a co k in tí 1999; 3 6  (supp l 1): 1 -
58.

Preparations
Proprietary Preporalions (detaiỉs are given in  V olum e B)

Single-ingredient Preparoiions. Arg.: Relenza; AustraL: Relenza; Austria: Relenza; Belg.: Relenza; Braz.: Relenza; Canad.: 
Relenza: China: R elenza ); Cz.: Relenza; Dertm.: Relen-
za; Pin.: Relenza; Fr.: Relenza; Ger.: Relenza; Gr.: Relenza; Hong Kong: Relenza; Hung.: Relenxa; Irt: R e lem a; Israel: 
Relenza; ItaL: R elem a; Malaysia: Relenza; Mex.: Relenza; Neth.: Relenza; Norw.: Relenza; NZ: Relenza; Phữipp.: Relen- 
za; Pol.: Relenza; Port: Relenza; Rus.: Relenza (PeneH3a); s. Afr.: Relenza; Singapore: Relenza; Spain: Relenza; Sweđ.: 
Relenza; Switz.: Relenza; Thai.: Relenza; Turk.: R d en za ; UK: 
R elem a; ukr.: R e le rn a  (PeneHua); USA: Reỉenza.

Z i d o v u d i n e  IBAN, USAN. riNNI 
Atsidbtymidiini; Azidodeoxythymidine; Azidothyrriidine; 
Aádotimidina; AZT; Azydotyrnidyna; BVV-509U; BVV-A509U; 

.Gòmppụnd-S; Tsidọvudiini; Zidovudin; Zidovudina; Zidovu- 
dinás; Zidovudinum; Zydowudyna; 3nflOByflMH. 
3'-Azido-3'-deoxythymidine.
C,0H ,3N A = 2 6 7 2  
CAS —30516-87-1.
ATC — J05AF0Ỉ. .
ATC Vet— OJ05AF01. 
u m  —  4B9XT59T7S.

HOTÍ T h e  a b b re v ia tio n  AZT h a s  a lso  b e e n  u s e d  fo r 
a z a th io p rìn e .

P h a rm o c o p o e ia s .  I n  Eur. (see  p. v ii) , Int, Jpn, a n d  us.

P h . E ux . 8: (Z id o v u d in e ). A vvhite o r  b rovvn ish  povvder. I t  
shovvs p o ly m o ip h is m . S p a rin g ly  so lu b le  in  w a te r;  so lu b le  in  
d e h y d ra te d  a lc o h o l.  P ro te c t  b o m  lig h t.

U S P  3 6 : (Z id o v u d in e ). A  w h i te  to  yellovvish  p o w d e r .  
E x h ib its  p o ly m o rp h ism . S p a rìn g ly  so lu b le  in  w a te n  so lu b le  
in  a lc o h o l. S to re  i n  a ir t ig h t  c o n ta in e rs  a t  a  te m p e ra tu re  o f 25 
d eg rees , e x c u rs io n s  p e rm itte d  b e tw e e n  15 d e g re e s  a n d  3 0  
d eg rees . P ro te c t  b o m  lig h t.

Uses and Admìnistration
Z id o v u d m e  is a  n u d e o s id e  re v e rse  t ta n s c r ip ta s e  in h ib ũ o r  
s tru c tu ra lly  r e la te d  to  th y m id b ie  w i th  a n tiv b a l  a c t iv  ty  

. a g a in s t  H IV -1. I t  is  u s e d  in  th e  t r e a tm e n t  o í  HTV in íec tii in 
a n d  A ID S (p . 9 5 7 .2 ) . V b a l re s is ta n c e  e m e rg e s  r a p id ly  w h  :n 
á d o v u d ỉn e  is u se d  a lo n e , a n d  i t  is th e r e ỉo r e  u s u a lly  u s  :d 
w i th  o th e r  a n t i r e t r o v b a l ỉ .  I t  m a y  b e  u s e d  a lo n e  to  p re v e  Í t  
v e rt ic a l  t ra n s m is s io n  b o m  m o th e r  to  i n ỉa n t  i ỉ  c o m b in a tii in 
a n ti r e ư o v ira l  t h e r a p y  is  n o t  a v a ilab le .

^ Z id o v u d in e  is  g iv e n  o ra lly  m  c o m b in a tio n  w ỉ th  o t h ỉ r  
a n tứ e ơ o v ira ls  ío r  t r e a t m e n t  i n  d o se s  o f 2 5 0  o r  3 0 0  r i g  
tvvice d a ily . Z id o v u d in e  m a y  b e  g iv e n  b y  in tr a v e n o  1S 
in ỉu s io n  o (  a  s o lu t io n  c o n ta in in g  2 o r  4 m g /m L  o v e i  1 h o  II 
fo r s h o r t - te r m  m a n a g e m e n t  o f  p a tie n ts  u n a b le  to  ta k e  it 
o ra lly . T h e  d o se  ís 1 o r  2  m g /k g  e v e ry  4  h o u rs  (e q u iv a le n t :o 
a n  o ra l  d o se  o f  1 .5  o r  3 m g /k g  e v e ry  4  h o u rs ) .

F o r  t h e  p r e v e n t ì o n  o f  m a te m a l- f e ta l  HIV  tra n sm iss ii n  
(p. 9 5 9 .1 ), z id o v u d in e  m a y  b e  g iv e n  o ra lly  to  mothers a ft :r 
th e  ío u r te e n th  w e e k  o f  p re g n a n c y  u n t i l  th e  b e g in n in g  >f 
la b o u r  in  a  d o se  o f  lO O m g five  t im e s  daily . D u r in g  Iab o  ir 
a n d  d e liv e ry , z id o v u d in e  is g iv e n  b y  in tra v e n o u s  in h asio n  n  
a d o se  o f  2  m g /k g  o v e r  1 h o u r ,  t h e n  1 m g /k g  p e r  h o u r  t y 
c o n tin u o u s  in lu s io n  u n t i l  t h e  u m b ilica l co rd  is d a m p e  i. 
w h e n  a c a e s a re a n  se c tio n  is p la n n e d  th e  in tr a v e n o  1IS 
in íu s io n  is s ta r te d  4  h o u r s  b e ío re  th e  o p e ra tio n .

F o r d e ta ils  o f  d o se s  in  infants and children, in d u d in g  t l  e 
p r e v e n t io n  o f m a te m a l - íe ta l  HTV tra n sm iss io n , see  belovv 

B lo o d  te s ts  s h o u ld  b e  c a rr ie d  o u t  re g u la rly  as  d escrib i d 
u n d e r  P re c a u tio n s , p . 1026 .1 . If  th e  w h ite  cell c o u n t  ir 
h a e m o g lo b in  Ievel fall s ig n iíic a n tly , th e  d o se  sh o u ld  1 e 
r e d u c e d  o r, a lte m a t iv e ly ,  u e a tm e n t  in te r ru p te d  b rie íl r, 
u n t il  th e r e  is e v id e n c e  o f rec o v e ry . T re a tm e n t  s h o u ld  1 e 
s to p p e d  if t o x id ty  is s e v e re  a n d  c a u tio u s ly  r e in t ro d u c td  
o n c e  th e  b o n e  m arro v v  h a s  re c o v e re d . D osage a d ju s tm e n  s  
m a y  a lso  b e  n e c e s sa ry  in  p a tie n ts  w ith  r e n a l  (see  b e lo w )  ( r  
h e p a tic  im p a irm e n t.

F ix e d -d o se  c o m b in a tio n  P ro d u c ts  h a v e  b e e n  d e v e lo p t d 
in  o r d e r  to  im p r o v e  p a t i e n t  a d h e re n c e  a n d  a v o id  
m o n o th e ra p y , t h e r e b y  d e c re a s in g  th e  risk  o f a c q u ire d  d n  g 
res is ta n c e . P ro d u c ts  c o n ta ũ i in g  z id o v u d in e  in  c o m b in a tic  a  
w i th  la m iv u d in e  o r  vvith  a b a c a v ir  p lu s  la m iv ụ d in e  ai e 
a v a ila b le  in  so m e  c o u n tr ie s .

Adminisbation in children. F o r  th e  t r e a t m e n t  of HTV 
i n í e c t i o n  in  in ía n ts  a n d  c h ild re n  z id o v u d in e  is g iv e n  o ra  - 
ly  o r  in ư a v e n o u s ly  w ith  o th e r  a n tir e tro v ira l  d ru g s. u  < 
l ic e n sed  p ro d u c t  in ío r m a t io n  re c o m m e n d s  th e  ío llo v v b g  
oral d o ses  b a se d  o n  b ody-vveigh t; doses  s h o u ld  n o t  e x cee  i 
th e  m a x im u m  a d u lt  d o se :
F o r  th e  o ra l s o lu tio n :
•  4 k g  u p  to  9  kg: 12 m g /k g  tw ic e  daily
• 9 to  3 0  kg: 9 m g /k g  tw ice  d a ily
•  30  kg  o r  m o re :  2 5 0  o r  3 0 0  m g  tvvice d aily  
F o r  th e  o ra l  cap su le :
•  8  to  1 4 k g : 1 0 0 m g  tvvice d a ily
•  14 to  21 kg: lO O m g In  th e  m o m in g , a n d  2 0 0  m g  in  t b : 

e v e n in g
• 2 2  to  3 0  kg: 2 0 0  m g  n v ic e  d a ily  \
• 30 kg  o r  m o re : 2 5 0  o r  3 0 0  m g  tw ice  d a d y
In  th e  USA , o ra l á d o v u d in e  is U censed  ío r  u se  in  d ú ld r e  1 

b o m  4  w e e k s  o f  ag e . B ased  o n  body-vveigh t, t h e  sa m e  d a i l '  
m g /k g  d o ses  l is te d  a b o v e  a re  r e c o m m e n đ e đ , g iv e n  in  2  o r  V 
d iv id e d  doses. A l te m a tiv e ly ,  d o s in g  m a y  b e  b a se d  o n  b o d y  • 
su ría c e  a re a ;  a  d a ily  d o se  o ( 4 8 0  m g /m 2 (in  2 o r  3 d iv id e  I 
doses) is re c o m m e n d e d .

Z id o v u d in e  m a y  a lso  b e  g iv e n  b y  intravenous ìnỊuúon in  I 
d o se  o f 8 0  to  160  m g /m 2 e v e ry  6  h o u rs .  A n  in ơ a v e n o u s  d o s : 
o f  1 2 0 m g /m 2 e v e ry  6  h o u r s  is  e q u iv a le n t to  a n  o ra l d o se  c [ 
a b o u t  1 8 0 m g /m 2 ẽ v e ry  6  h o u rs

F o r  t h e  preventíon of matemal-fetal M1V transmis ■ 
sion th e  n e v v b o m  i n ía n t  is g iv e n  z id o v u d in e  2  m g /k g  o r a l l ' 
e v e ry  6  h o u r s  s ta r tm g  vvirh in  12 h o u r s  a b e r  b i r th  a n  [ 
c o n tin u in g  lo r  6  vveeks. N e o n a te s  u n a b ỉe  to  rec e iv e  o ra l  
doses  a re  g iv e n  1 .5 m g /k g  b y  in tra v e n o u s  in íu s io n  o v e r  3 -1 
m in u te s  e v e ry  6 h o u rs .  (F o r d o ses  to  b e  g iv en  to  th e  m o th e  ■ 
fo r  t h e  p r e v e n t io n  o f  m a te m a l- íe ta l  ữ a n s m is s io n  se 
ab o v e .)

Administration in renal impairment. O ral doses  oí ãdo 
v u d m e  s h o u ld  b e  re d u c e d  ŨJ p a tie n ts  w ith  se v e re  r e n a  
im p a irm e n t  ( c r e a tú ũ n e  d e a ra n c e  less t h a n  10  t< 
1 5 m L /m in u te )  a n d  in  th o se  o n  h a e m o d ia ly s is  o r  p e ri to  
n e a l  d ialysis . L ic en se d  p r o d u c t  m ío rm a t io n  g iv es  t h e  ío l 
lovving g u id a n c e :
•  oral a d m in isư a tio n :  lO O m g e v e ry  6 to  8 h o u rs
•  intravenous a d m in is ư a tio n :  1 m g /k g  e v e ry  6  to  8  h o u r s

Adverse Ettects
T h e  c o m m o n e s t  s e r io u s  a d v e rse  e ííe c ts  re p o r te d  w iứ  
z id o v u d m e  a re  h a e m a to lo g ic a l  to x id t íe s  su c h  as  a n a e m ia  
le u c o p e n ia ,  a n d  n e u ơ o p e n ia .  T h e y  o c c u r m o st o ừ e n  w h e r  
h lg h e r  d o ses  a re  u se d  (1 .2  to  1.5 g d a ily ) a n d  in  p a tie n ts  w iử  
a d v a n c e d  HIV d ỉse a se  a n d  a  lo w  CD 4+ cell c o u n t  (less th a i
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100 c e lls /m m 3). T h e se  h a e m a to lo g ic a l tox ic ities a re  u su a lly  
te v e r s e d  b y  in te r ru p t in g  t re a tm e n t  o r  r e d u d n g  dosage  b u t  
th e  é inaem ia  m a y  b e  se v ere  e n o u g h  to  r e q u ire  b lo o d  
t r a n s íu s io n . A p la s tic  a n a e m ia ,  p u r e  r e d  cell ap la s ia . 
p a n c y to p e n ia ,  a n d  th ro m b o c y to p e n ia  h a v e  b e e n  ra re ly  
r e p o r te d .

O th e r  c o m m o n ly  r e p o n e d  a d v e rse  e ííec ts  in c lu d e  
d ìm n e s s ,  h e a d a c h e , m a la ise , m y alg ia , a n d  g a s tro in te s tin a l 
sy m p to m s  su c h  a s  a b d o m in a l p a in , d ia r th o e a , n a u se a , a n d  
v o m itin g . L o n g - te rm  u s e  o f ã d o v u d in e  h as  b e e n  a s so d a te d  
w ith  s y m p to m a t ic  m y o p a th y . R a ised  l iv e r  e n z y m e s , 
h y p e rb il iru b in a e m ia ,  lac tic  a d d o s is , a n d  sev ere  h e p a to m e -  
galy  vvith  s te a to s is  h a v e  b e e n  re p o r te d  as  ra re , b u t  
p o te n t ia l ly  fa ta l. o c c u ire n c e s  in  p a tie n ts  tak in g  È d o v u d in e  
a lo n e  o r  w i th  o t h e r  a n tữ e tro v ira ls .  O th e r  ra  r e  b u t  
p o te n t ia l ly  s e r io u s  a d v e rs e  e ííec ts  in d u d e  c a rd ỉo m y o p a th y , 
c o n v u ls io n s , a n d  p a n c re a ti t is .

I m m u n e  re c o n s t i tu tio n  s y n d ro m e  (a n  in íla in m a to ry  
i n u n u n e  re s p o n s e  re s u l tin g  in  d in ic a l  d e te r io ra tio n )  h a s  
b e e n  re p o r te d  d u r ìn g  th e  ũ ũ tia l  p h a s e  o f  t re a tm e n t  w i th  
c o m b in a tio n  a n tứ e ư o v i r a l  th e ra p y ; i n d u d in g  ã d o v u d ln e ,  
in  H IV -ỉn fe n e d  p a t ie n ts  w i th  se v e re  im m u n e  d e h d e n c y . 
A c c u m u la tio n  o r  re d is tr ib u tio n  o f  b o d y  ía t  (lip o d y sơ o p h y ) 
i n d u d in g  C en tra l o b e s ity , d o rso cerv ica l ỉa t e n la rg e m e n t 
(b u íía lo  h u m p ) ,  p e r ip h e ra l  vvasting, ỉ a d a l  vvasting. b re a s t  
e n la rg e m e n t ,  a n d  c u s h in g o id  a p p e a ia n c e  h a v e  b e e n  se e n  in  
p a tie n ts  re c e iv in g  a n tire tro v ira l  th e ra p y , in d u d in g  á d o -  
v u d in e .  M e ta b o lic  a b n o rm á tin e s  su  c h  as  h y p e rtr ig ly c e r-  
id ae m ia , h y p e rc h o le s te ro la e m ia ,  in su lin  res is tance , h y p e r-  
g ly ca e m ia , a n d  h y p e iỉa c ta ta e ín ỉa  h a v e  also  b e e n  re p o r te d . 
NRTIs h a v e  a ls o  b e e n  a s so d a te d  w ith  m ito c h o n d ria l  
d y s tu n c tio n  m a n i íe s t in g  as  a b n o rm a l b e h a v io u r , a n a e m ia , 
c õ n v u ls io n s , h y p e r l i p a s a e m i i  h y p e rto n ia ,  a n d  n e u tto p e -  
n ia . E le v a te d  c re a t in é  p h o sp h o k in a se , m yalg ia, m yositis , 
a n d  ra re ly  rh a b d o m y o ly s is  h a v e  b e e n  rep o rted , p a rt ìcu la rly  
w h e n  n u d e o s id e  ạ n a lo g u e s  h a v e  b e e n  g iv en  w ith  HTV- 
p ro te a s e  in h ib i to r s .  O s te o n ec ro s is  h a s  b e e n  re p o r te d , 
p a r t ìc u la r ly  in  p a t ie n ts  w i th  a d v a n c e d  HTV d isease o r  lo n g - 
te rm  e x p o s u re  to  c o m b in a tio n  a n tứ e tro v ứ a l  th e ra p y .

Effects on the blood. B o n e  marroYv su p p re ss io n  ( in  p a rt i-  
c u la r  a n a e m ia )  w a s  th e  m a jo r  d o se -lim itin g  a d v erse  e ííe c t 
s e e n  in  e a rly  d in ic a l  s tu d ie s  o f r id o v u d in e , vvhere th e  
d ru g  w a s  u s e d  in  to ta ỉ  d a ily  doses o f  1 to  1.5 g. In  th e s e  
s tu d ie s , u p  to  5 0 %  o f p a tíe n ts  d e v e lo p e d  a n a e m ia  o r  
l e u c o p e n ia ' s o m e tũ n e s  r e q u ir in g  m u lú p le  b lo o d  t ra n s ỉu -  
s io n s  fo r  m a n a g e m e n t .2 I t  s h o u ld  b e  n o ted , h o w e v e r, th a t  
th e  d o se s  u s e d  in  m o d e m  HAART reg ù n e n s  a re  ty p ica lly  
m u c h  lovver, a n d  h a e m a to lo g ic a l  ad v e rse  eữ ects  c o n se -  
q u e n tly  o c c u r  a t  a  m u c h  lo w e r  f re q u e n c y  t h a n  in  th e s e  
e a rly  re p o r ts ..  T h o se  w i th  m o re  a d v a n ce d  HIV d isease , 
lo w e r  C D 4+ c o u n ts ,  d e c re a se d  s e ru m -v ita m in  B 12 o r  -foli- 
n ic  a d d  c o n c e n tra t io n s ,  o r  b ase lin e  a n a e m ia  o r  n e u tro p e -  
n ia  m a y  b e  a t  g r e a te r  r is k .1

R e c o m b ú ia n t  e ry th ro p o ie t ín  h a s  b e e n  u se d  in  a n  a tte m p t  
to  r e d u c e  th e  n e e d  f o r  b lo o d  t ra n s íu s io n  in  ã d o v u d in e -  
in d u c e d  a n a e m ia ,  a n d  m e a s u re m e n t  o f  b ase lin e  se ru m -  
e ry th r o p o ie t in  c o n c e n ư a tio n s  m a y  h e lp  d e te rm in e  vvhich 
p a tie n ts  w ill b e n e h t ;  p o o le d  d a ta  h o m  4  s tu d ie s ’ su g g ested  
th a t  r e c o m b in a n t  e ry th ro p o ie t in  w a s  eữ e c tiv e  in  r e d u d n g  
th e  m e a n  t r a n s h is io n  r e q u ire m e n t  o n ly  in  p a tìe n ts  w ith  
e n d o g e n o u s  s e r u m - e r y th r o p o i e t i n  c o n c e n t r a t io n s  o f  
5 0 0  u n i t s / l iơ e  o r  less . S im ila rly , u se  o f g r a n u lo c y te  
c o lo n y -s tim u la tin g  ía c to r  m a y  b e  o f  b e n e B t in  r e d u d n g  
à d o v u d in e - in d u c e d  n e u tr o p e n ia  (fo r  íu r th e r  in ío rm a tio n , 
see  u n d e r  U se s  a n d  A d m in is tra t io n  o f P eg tilg rastim , 
p . 1 1 5 2 .3 ).
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Effects on the CNS. R e p o r ts  o f a d v e rse  e ííec ts  o n  th e  CN S 
a s s o d a te d  w ỉ th  z ld o v u d in e  ỉn d u d e  m a n ia ,1-2 se izu res3-4 
(fo llo w in g  a n  o v e rd o s e  in  o n e  p a tie n t5), p sy c h o g en ic  
p a n ic ,4 a n d  W e m ic k e 's  e n c e p h a lo p a th y ,7 m o stly  in v o lv in g  
o n e  o r  tw o  p a t ie n ts  ỉ n  e a c h  case. CNS to x id ty ,  th o u g h t  to  
b e  z id o v u d in e -re la te d ,  c o n tr ib u te d  to  th e  d e a th  o f  a n  
AEDS p a tie n t.*

F o r  re p o r ts  o f  n e u ro lo g ic a ỉ  sy m p to m s a sso d a te d  w ith  
m ito c h o n d r ia l  d y s íu n c t ìo n  in  in ỉa n ts  w h o se  m o th e r s  
re c e iv e d  p e r ín a ta l  z id o v u d in e ,  see  E ỉíec ts  o n  M ito c h o n d ria , 
b e lo w .
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Effects on the heart. A n  o b s e rv a ú o n a l s tu d y 1 e v a lu a te d  
v v h e th e r  NRTIs in c re a se  t h e  risk  oi m y o ca rd ia l in ía rc tio n  
in  H TV -iníected in d iv id u a ls . O f 33  3 47  p a tie n ts  e n ro lle d  in  
th e  D:A :D  stu d y , m y o c a rd ia l  in la rc tio n  w a s  r e p o r te d  in  
517. R e c e n t u se  o f  a b a ca v ir  o r  d id a n o s in e  (b u t n o t  c u m u -  
Ịative u se )  w a s  a s s o d a te d  w i th  a n  in c re a se d  ra te  o f  m y o -  
card ỉa l in ía rc t ío n  (re la tiv e  r isk  1 .9 0  a n d  1.49  resp e c tiv e ly )  
c o m p a re d  w ith  th o se  w ith  n o  r e c e n t  u se  o f t h e  d ru g s. T h e  
excess r is k  c o u ld  n o t  b e  e x p la in e d  b y  u n d e rly in g  es tab -  
lish ed  c a rd io v a sc u la r  r isk  ía c to rs  a n d  w a s  n o t  p re s e n t  
b e y o n d  6  m o n th s  a f te r  s to p p in g  th e  d ru g . N o  a s so d a tio n s  
vvere fo u n d  b e tw e e n  th e  r a te  o f  m y o ca rd ia l in ỉa rc t io n  a n d  
u se  o f ã d o v u d in e ,  s ta v u d in e . o r  la m ỉv u d in e .

S u b s e q u e n t s tu d ie s  e x p lo tỉn g  th e  re p ro d u d b i li ty  o f  th e se  
B ndings h a v e  shovvn co n H icd n g  resu lts . In  a n  an a ly s is  o f 
d a ta  h o m  2 7 5 2  p a d e n ts  en x o lle d  in  th e  SM ART s tu d y ,2 
c u rre n t  u se  o f a b a c a v ứ  vvas a s s o d a te d  w ith  in c re a se d  r isk  of 
c a rd io v a sc u la r  d ise a s e  c o m p a r e d  w i th  o th e r  N R TIs, 
in d u d in g  a s ig n ih c a n tly  in c re a se d  risk  o f  m y o ca rd ia l 
in ía rc tio n  (h a z a rd  ra t io  o f 4 .3 ); d id an o s tn e , h o w e v e r , w as 
n o t to u n d  to  b e  a s so d a te d  w ith  in c re a se d  c a rd io v a sc u la r  
risk. I n  c o n tra s t, a  p o o led , p o s t-h o c  an a ly s is3 o f  52 
m a n u ía c tu re r- s p o n so re d  s tu d ie s  (1 4 1 7 4  p a tie n ts )  ío tm d  n o  
excess risk  o f m y o ca rd ia l in ỉa rc t ío n  w ith  a n ti r e ư o v ira l  
reg im en s  c o n ta in in g  a b a c a v ứ  c o m p a re d  w ith  r e g im e n s  n o t  
c o n ta in in g  th e  d ru g .

B ased  o n  a v a iỉa b le  đ a ta , a n d  th e  lack  o f a n  e s tab lish ed , 
b io log ical m e c h a n ism  e x p la in in g  th e  re p o r te d  risk , th e  
EM EA h a v e  c o n d u d e d  th a t  a  c a u sa l re la tìo n sh ip  b e tw e e n  
h e a tm e n t  w i th  a b a c a v h  a n d  th e  risk  o f m y o ca rd ia l 
in ta rc tio n  c a n  n e i th e r  b e  c o n S rm e d  n o r  r e h t te d .4 H o w e v e r, 
a  su b s e q u e n t  m e ta -a n a ly sis  c o n d u c te d  b y  th e  EDA d id  n o t  
sh o w  a n y  in c re a se d  risk  o f  m y o c a rd ia l  in ía rc tio n  w ith  th e  
u se  o f  a b a c a v ừ .5
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Effects on the liver. S e v e re  h e p a to m e g a ly  vvith s te a to sis  
a n d  lac tic  a d d o s is  h a s  b e e n  r e p o r te d  w ith  m o s t  NRTIs, b u t  
is m o s t c o m m o n ly  s e e n  w i th  d id an o s in e , s ta v u d in e ,  a n d  
á d o v u d in e ;1 fo r h i r th e r  in to rm a t io n , see  E ííec ts  o n  th e  
M etab o lism , b e lo w . Z id o v u d in e  h a s  a lso  b e e n  a s so d a te d  
w ith  r a re  cases o f  se v ere , a c u te  h e p a titis ;2'4 rev e rs ib le  
in c re a se s  in  l iv e r  e n z y m e s  a n d  rash e s  w e re  a lso  re p o r te d  
in  2 p a tie n ts  re c e iv in g  p ro p h y la x is  w i th  r id o v u d in e  a n d  
z a ld ta b in e  a h e r  e x p o su re  to  H IV .5
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4. Pai VB, e t a ỉ. A cu te  h e p a titỉs  a n d  b leed ing  possỉb ly  in d u c ed  by  
x id o v u d ỉn e  a n d  r i to n a v ỉr  in  a n  ỉn ỉa n t  w ith  H IV ỉn ỉe c t io n . 
P h arm acotherap y  2000; 20 : 11 3 5 -4 0 .

5. H en ry  K, t t  a i. H epa to tox ic ity  a n d  ra sh  a sso d a ted  w ith  x idovud ine  a n d  
x a ỉtíta b in e  chexnoprophylax ỉs. A n n  ỉn tem  M ed  1996; 124: 855.

Effects on the metaboGsm. NRTIs, i n d u d in g  ũ d o v u d in e .  
a re  k n o w n  to  in te r ie r e  w i th  la c ta te  p r o d u c tio n  a n d  d e a r -  
a n c e  in  th e  b o d y , lea d in g  to  a  sp e c tru m  o f po ssib le  h y p e r-  
la c ta ta e m ia  sy n d ro m e s  ra n g in g  h o m  a sy m p to m a tic , 
n o n - a d d o t íc  h y p e rla c ta ta e m ia ,  to  p o te n tia l ly  fa ta l lac tic  
a d d o s is  vvith a s so d a te d  h e p a tic  s tea tosis . T h e  t im e  to  
o n se t  o f  t o x id ty  is g e n e ra lly  p ro lo n g e d ; in  p u b l ỉs h e d  s tu -  
dies, t h e  m e d ia n  d u ra t io n  o f  N R H  e x p o su re  b c ío re  d iag n o - 
sis o f lac tìc  a d d o s is  vvas 9  m o n th s  ( ra n g e  3 to  2 0  m o n th s ) .1 
E ỉỉec ts o n  la c ta te  m e ta b o lỉsm  a re  th o u g h t  to  o c c tir  as  a  
c o n se q u e n c e  o f m ito c h o n d ria l  t o x id ty  (see  belovv).1'2

In  c o h o r t  s tu d ie s , th e  in d d e n c e  o f  lac tic  a d d o s is  h a s  b e e n  
r e p o r te d  to  r a n g e  h o m  1.3 to  3 .9  cases p e r  1000  p e rs o n -  
y ea rs  o n  a n tìr e tro v ira l  th e r a p y ,1 a lth o u g h  th e  in đ d e n c e  
m a y  b e  h ig h e r  a m o n g  vvo m en  a n d  o b e se  p a tie n ts ;1-3-4 
m o rta li ty  ra te s  o f  u p  to  5 0 %  h a v e  b e e n  r e p o r te d  in  so m e  
case se rie s, p a rt ic u la r ly  w h e r e  se ru m -la c ta te  c o n c e n tra tio n s

e x c ee d  1 0 m m o l/lk re .4 I n  H r v - in f e a e d  p a tie n ts , d id an o s in e  
a n d  s ta v u d in e  e x p o su re  a re  th o u g h t  to  p ro d u c e  th e  h ig h es t 
r isk  of h y p e rla c ta ta e m ia , w h e re a s  la m iv u d in e ,1 z ido- 
v u d in e ,5 a b a c a v h ,1-4 a n d  te n o ío v h 1'4 a re  c o n s id e re d  to  b e  
sa íe r . T h ere  is  so m e  e v id e n c e  t h a t  sw itc h ln g  to  a  
ã d o v u d in e -b a se d  a n ti r e t ro v h a l  re g im e n  m a y  b e  a  saíe 
o p tio n  for p a tie n ts  w h o  h a v e  rec o v e re d  h o m  s ta v u d in e -  
in d u c e d  lactic  a d d o s is ;3 r e la p se  is possib le , hovvever,4 a n d  
d o s e  m o n ito rin g  is  ad v ise d .’
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Effects on mitochondria. C o n c e m  h a s  b e e n  e x p re s se d 1 
o v e r  th e  effects o f  NRTIs o n  m ito c h o n d ria  a h e r  re p o r ts  in  
E rance2 o f m ito c h o n d ria l d y s tu n c tìo n  in  8  in ia n ts  w h o se  
m o th e n  h a d  rec e iv ed  â d o v u d in e  a lo n e , o r  w i th  lam iv u - 
d in e , to  p re v e n t  ve rtíca l tra n sm iss io n  o f  HTV in íe c tio n  d u r-  
in g  p reg n a n c y . T h e  e h e c ts  m a iũ ỉe s te d  th e m se lv e s  a s  severe  
d e m y e lin a tin g  n e u ro lo g ica l d iso rd er in  2  o l  th e  8, b o th  of 
w h o m  d ied  a h e r  a b o u t O ne y e a r  o f  Ufe. T h re e  o th e r  
in ía n ts  h a d  se izu res , 1 w i th  s ev ere  c a rd io m y o p a th y  a n d  1 
w i th  spastic d ip leg ia, w h ile  th e  r e m a in in g  3 vvere asym p- 
to m a tíc . N o n e  w e re  in ie c te d  w ith  HIV. A  s tu d y 3 in v o lv ú ig  
ech o ca rd io g ra m s p e río rm e d  h o m  b ir th  to  5 y e a rs  o ỉ  age  in  
3 8 2  in ỉa n ts  vv ithou t HTV In íe c tio n  (3 6  w ith  r id o v u d in e  
ex p o su rc )  a n d  58  in ỉa n ts  w ị th  HTV in ỉe c tio n  (12 w i th  zido- 
v u d in e  e x p o su re ) , all oi w h o m  w e re  b o m  to  HTV -iníected 
w o m e n , ío u n d , h o w e v e r , t h a t  th e re  w a s  n o  e v id e n c e  o i 
a b n o rm a lity  in  le f t v e n tr ic u la r  s tru c tu re  o r  h m c t ìo n  asso- 
d a te d  w ith  p e rin a ta l  r id o v u d in e .  W h ile  i t  w a s  c o n s id e red  
th a t  ỉu r th e r  a sse ssm e n t o f  th is  to x id ty  w a s  re q u ứ e d , it 
w a s  em p h a s ise d  th a t  r e c o m m e n d a tio n s  ỉo r  ã d o v u d in e  use 
d u r in g  p re g n a n c y  sh o u ld  b e  m a m ta in e d .u

T h e  effects o f  NRTIs o n  m ito c h o n d ria  h a v e  s in c e  b e e n  
ex te n s iv e ly  rev ie w e d ,4' 14 a n d  m a n y  o f  th e i r  e s tab lỉsh e d  
a d v e rse  eH ects su c h  as m y o p a th y , n e u ro p a th y , h e p a to to x i-  
d ty ,  l ip o d y stro p h y , a n d  th e  lac tic  a d d o s is -h e p a t íc  stea tosis 
sy n d ro m e  h a v e  b e e n  h y p o th e s ise d  to  re su lt  h o m  th e ữ  
a b ility  to  in h ib it  m ỉto c h o n d ria l  DNA p o ly m e ra se  y, a l th o u g h  
o th e r  m e c h a n ism s  m a y  a lso  b e  in v o lv e d . Z a ld ta b in e , 
d id an o s in e , a n d  s ta v u d in e  a re  th o u g h t  to  h a v e  th e  h ig h es t 
p o te n tìa l  ỉo r  m ito c h o n d ria l  to x id ty  a n d  la m iv u d in e  a n d  
a b a c a v h  th e  leasL 4

1. CSM. A c tỉre tro v ữ a l drugs In  p reg n a o cy  a n d  m ito ch o n d iỉa l cytopachy  in  
in íam s. C u rre n t P ro b ie m  1999; 25 : 15. A ỉso a vaỉU b ỉe  ỈC  h ttp : //w w w . 
m h ra .g o v .u k /h o ra e / ỉđ c p lg ? Id c S < rv lc e » G E T _ F IL E & d D o c N a m e = -  
C O N 2023713 & R ev is to n S c lẽc tÌo n M eth o d sL a le s tR e le ascđ  (accessed  
22 /05 /06)

2 . BU ncbe s ,  e t a l. Persisten t m itochond rỉa ỉ d y sỉu n c tio n  a n d  p e rỉna ta l 
exposure  to  a n tíre trov ỉra ỉ n u d e o s ỉd e  a n aỉo g u e s. L a n a t 1999; 3 5 4 :1 0 8 4 -
9.

3. L ipshultt SE, e ta i A bsence o f  card ỉac  to x id ty  o ỉ  r id o v u d in e  ỉn  In ỉan ts. N  
E n g l J  M ed  2000; 3 4 3 :7 5 9 -6 6 .

4 . K akuda TN. Pharm aco ỉogy  o ỉ n u d e o s ỉd e  a n d  n u d e o tỉd c  reversc 
transcrip tase  in h ib ito r-ln d u c ed  m itochond rU Ỉ to x id ty . ơ in  T h e r 2000; 
22: 685 -708 .

5. L oubeyre-U nỉque c  «  a i. A m ir ítro v ỉrau x  c t  grossesse: cy topath ie  
m itochond rỉa ỉe  e t  a nalogues n u d é o s ỉd ỉq u e s . T h e ra p ừ  2 001 ; 5 6 :2 6 1 -6 .

6. W híte  A J. M itochond ría ỉ to x id ry  an d  HTV th e ra p y . S a  Tra n sm  ĩn fe đ  
2 0 0 1 ;7 7 : 1 58 -73 .

7 . VValker ƯA, B rínkm an  K. PÍRTI induced  m ỉto ch o n d rla l to x id ty  as a 
m echanism  fo r HAART re ỉa ted  lipodysưophy : ỉ a a  o r  ficrion?  H ĨV  M td  
2001; 2 :1 6 3 - 5 .

8 . Lewỉs w .  M ỉtochondrial dysỉu n c tỉo n  a n d  n u d e o s id e  rev e rse  tran - 
scrỉptase ỉn h ỉb ỉ to r  th e rap y : ex p erim e n ta l d a riũ c a t ỉo n s  a n d  pc rsistcn t 
d i  ni ca! q u estỉons. A n tiv ira l R a  2003; 58: 18 9 -9 7 .

9 . WaUcer ƯA. U pdate  o n  m ỉto ch o n d rỉa ỉ to x ỉd ty : w h c re  a re  w e  no w ?  J  H IV  
T k e r 2003; 8 : 3 2 -5 .

10. Levrls w, e t a i. M itochond ria l to x id ty  o f N R n  an tìv ixaỉ d iugs: an  
ỉn teg ra ted  c e ỉỉu ỉa r  perspectỉve. N a ỉ R ev  D ru g D ù eov 2003; 2 : 81 2 -2 2 .

11. Lewis w .  N u d eo sỉd e  rev ê rse  tran scríp ta se  inh ĩb ỉto ts , m ỉtỡ chond rỉa ỉ 
DNA and  AIDS therapy . A n tìv ir T ĩu r  2005; 10  (suppl 2): M Ỉ3 -M 2 7 .

12. M oyie G. M echan ỉsm s o f  HIV a n d  n u d e o s ỉd e  rev e rse  tran scríp ta sc  
inh ib ito r ỉn ju ry  to  m ỉtochond rỉa . A n tiv ừ  T h e r 2 005 ; 10  (su p p l 2): M 4 7 - 
M 52.

13. C h e n y  C L . e t a ỉ. M itochond ria ỉ to x ỉd ty  o f  n u d e o s ỉd e  anaỉogues: 
m echan ism , m on ìto rỉng  a n d  m a n ag e m en t. S a  H ea lth  2005; 2 :1 - 1 1 .

14. K ohler J J , L cw ỉs w .  A  b r ic í  o ve rv ỉẹw  of m e c h a n ỉỉm s  o ỉ  m ỉto ch o n d ỉia ỉ 
to x ỉđ ty  from  NRTIs. E n v irm  M o lM u ta g en  200 7 ; 4 8 :1 6 6 - 7 2 .

Effects on the muscuioskeletal System. M y alg ia  a n d  o th e r  
a d v e rse  e h e c ts  o n  th e  m u s d e  c a n  o c c u r  ỉn  p a tíe n ts  tak ỉn g  
á d o v u d in e ,  a l th o u g h  i t  h a s  so m e tim e s  b e e n  d iỉB cu lt to  
d e te rm in e  v v h e th e r  t h e  eH ects w e re  c a u se d  b y  th e  d ru g  o r  
b y  th e  u n d e rly in g  HTV in íe c tio n .1'4 Z id o v u d in e - in d u c e d  
m y o p a th y  h a s  b e e n  c o n s id e re d  to  b e  a  d i s t ln a  c o n d it io n  
c h a ia c te r is e d  b y  th e  p re se n c e  o f a b n o rm a l  m ito c h o n d ria  
in  m u sd e -b io p s y  sp e d m e n s ;2 th is  v ie w  is s u p p o r te d  b y  th e  
ía c t  th a t  th e  m y o p a th y  re a d ily  r e sp o n d s  to  th e  w ith d ra w a l

The Symbol t  denotes a preparation no longer actìvely marketed
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o f  r id o v u d in e  o r  to  t r e a tm e n t  w ith  c o rt ic o s te ro id s  o r  o th e r  
a n đ - in f la m m a to ry  d ru g s .1' 3 F o r  h i i t h e r  d isc u ss io n  o f th e  
e£fects o f  ã d o v u d in e  o n  m ito c h o n d ria ,  see  p . 10 2 5 .3 .

A r th rạ lg ia  in v o lv in g  th e  k n e e s , elbovvs, a n k le s , a n d  
vvrists h a s  b e e n  r e p o r te d  in  a  p a tìe n t  re c e iv in g  r id o v u d in e .5

1. G e r tn e r  E . t í  a ỉ. Z ldovudỉne*a$socỉa ted  m y o p a th y . A m  J M ed  1989; 86: 
8 1 4 -1 8 .

2 . D alakas M C  t í  oL M ỉto ch o n d ria l m y o p a th y  c au se d  by  lo n g - te n n  
z id o v u d in e  th e ra p y . N  B n g i J  M td  1990; 922 : 1 0 98 -1109 .

5. TUI M  M acD oneỉỉ KB. M y o p a th y  vrith  b u m a n  ím m u n o d e /iâ e n c y  v ỉrx ts  
ty p e  ỉ  (HIV -1) In íec tio n : HIV-1 o r  z ỉd o v u d in e?  A m  In ư m  M td  1990; 
113: 4 9 2 -4 .

4 . S lm pson  D M . t í  a i M y o p a th ỉe s  a s so d a te d  w ith  h u m a n  im m unodeD - 
d c n c y  v iru s  a n d  r id o v u d ỉn e : c an  th e ỉr  e tíec ts  b e  d ỉs tingu ỉshed?  
N eu ro log y  1993; 4 3 : 9 7 1 -6 .

5. M u rp b y  D. t í  a i. Z id o v u d in e  re la te d  a n h ro p a th y . B M J 1994; 309 : 97.

Effecb on the nails. B lu ish  o r  b rov v n ish  d isc o lo ra tio n  o ( 
S n g e m a il ỉ  a n d /o r  to e n a i ls  h a s  b e e n  re p o r te d  in  sev era l 
p a t i e n t ỉ  re c e iv in g  ã d o v u đ in e .1' 5 D a rk -sk in n e d  p a tie n ts  
a p p e a r  to  b e  m o s t  c o m m o n ly  aH ec ted .2-4 O c casio n a lly  th e  
a b n o rm a l  p ig m e n ta t io n  a lso  in v o lv e s  th e  sk in .3’5 I t h a s  
b e e n  p o in te d  o u t  th a t  d isc o lo ra rio n  o f  n a ils  h a s  o c c u rr íd  
in  H T V -in íected  p a tie n ts  vvdthout e x p o s u re  to  z id o v u d in e .6 
P a in less  p e r iu n g u a l  p y o g e n ic  g ra n u lo m a ta  h a s  b e e n  
re p o r te d  in  a  p a t ie n t  3 m o n th s  a í te r  s ta r tin g  ư e a tm e n t  
w i th  a  c o m b in e d  a n ti r e ư o v ira l  re g im e n  o f z id o v u d in e , 
la m iv u d in e ,  p lu s  e fa v ứ e n z ; o n e  m o n th  a í te r  th e  z ido- 
v u d in e  a n d  th e  la m iv u d in e  w a s  s to p p e d  th e  les io n s  h a d  
n e a r ly  reso lv e d .7 P a ro n y c h ia  vvas r e p o r te d  in  12 HIV- 
in íe c te d  p a tie n ts  ta k in g  lam iv u d m e .*  In  a  t u r th e r  r e p o n . 6 
p a tỉe n ts  d e v e lo p e d  p a ro n y c h ia  w h i le  ta k in g  lam iv u d in e  
w i th  ind inav^^.,

1. F u r th  PA. K a u k is A M . S i i l  p ig m e n u tio n  d u n g e s  a ĩso ớ a le d  tv ìih  
a z ỉd o th y m ỉd ỉn e  (á d o v u d in e ) .  N  E n g l J M ed  1987; 107: 3S0.

2 . V aiopoulos G, t í  a i. N ail p ig m e n ta iio n  a n d  a z ỉd o th y m id ỉn e . A m  In tem  
M ed  1988; 108: 777 .

3. M e re n ic h  JA . t í  a l. A x id o th y m id ỉn e - in d u c e d  h y p e rp ig m e n ta tỉo n  
m im ick in g  p r im a ry  a d re n a ỉ Ìnsu ỉG cỉency . A m  J M td  1989; 86 : 4 6 9 -7 0 .

4 . D on  P C  t í  a i. N ail dy sc h ro m ia  a s so d a te d  w íth  ù d o v u d ln e . A n n  ỉĩU em  
M ed  1990; 112: 14 3 -6 .

3. B en d ỉc k  c ,  t í  a i. A ád o c b y m id in e - ỉn d u ce d  h y p e rp ig m en ia tio n  o í skin 
a n d  na iỉs . A rcM  D erm a to ì 1989; 125: 1 2 8 3 -6 .

6. C h a n đ ra se k a r  PH. NaU d isco ỉo rarion  a n d  h u m a n  im m u n o d cũ c ien c y  
v tru s in ie c t ío n . A m  J  M ed  1989; 86 : 506 -7 .

7 . VVilliams LH. P lec k m an  p . Pain less p e riu n g u a ỉ p y o gen lc  g ranu ĩom ata  
assocỉa ted  w ith  rcv e rsc  r ra n sc r ip u se  b th ỉb i to r  rh erap y  in  a  p a tỉem  vvith 
h u m a n im m u n o d e ỉỉd e n c y  v iru s  in íe c t ỉo n . B r  J  D trm a to l 200 7 ; 1 5 6 :1 6 3 -
4.

8 . Z erboni R, t í  a ì. L a m ỉv u d ỉn e -in d u c ed  p a ro n y d ỉìa .  L a n c tí 1998; 351: 
1256.

9. Tostỉ K  t í  a L  P a ro n y ch ia  a s so d a te d  w iih  a n tỉre tro v ira l th e ra p y . B r J 
D erm ato ỉ 1999; 140: 1 165 -8 .

Precautions
Z id o v u d in e  s h o u ld  b e  u s e d  w l th  c a re  in  p a tie n ts  w ith  
a n a e m ia  o r  b o n e -m a rro v v  s u p p re s s io n . D osage a d ju s tm e n ts  
o r  t r e a tm e n t  in te r ru p t io n s  m a y  b e  n e c e s sa ry  a n d  i t  h a s  b e e n  
r e c o m m e n d e d  th a t  à d o v u d in e  s h o u ld  n o t  b e  u s e d  if th e  
n e u tr o p h i l  c o u n t  o r  h a e m o g lo b in  v a iu e  is  a b n o rm a ỉly  low . 
I n  p a tie n ts  w i th  a d v a n c e d  s y m p to m a tic  HTV d ise a se  tak in g  
o ra l  á d o v u d in e ,  b lo o d  te s ts  s h o u ld  b e  c a rr ie d  o u t  a t  least 
e v e ry  2 w e e k s  fo r  th e  f irs t 3 m o n th s  o f  ư e a tm e n t  a n d  a t  lea s t 
m o n th ly  th e re a ỉte r ;  b lo o d  t e s t ỉ  s h o u ld  b e  p e iỉo r m e d  a t  least 
e v e ry  w e e k  in  th o se  re c e iv in g  in tr a v e n o u s  ã d o v u d in e .  In  
p a tìẽ n ts  w i th  e a rly  HTV in íe c tio n  b lo o d  te s ts  m a y  b e  
p e i ío r m e d  less ữ e q ũ e n t ly  (e .g . e v e ry  1 to  3 m o n th s ) .

C are  is  a lso  re q u lre d  in  t h e  e ld e r ly  a n d  in  p a t ie n t ỉ  w ith  
r é d u c e d  r e n a l  o r  h e p a tic  lu n c t ìo n  w h o  m a y  re q u ire  
re d u c tio n s  in  d o se . P a tie n ts  w i th  risk  íac to rs  ío r  l iv e r  d isease  
s h o u ld  b e  m o n ito re d  d u r in g  ư e a tm e n t .  Z id o v u d in e  is n o t  
re c o m m e n d e d  in  p a tie n ts  w i th  m o d e r a te  to  se v e re  liv e r 
d ise a se  (C h ild -P u g h  sc o res  7  to  15). P a tie n ts  c o -in fec te d  
w ith  c h ro n ic  b e p a ti t i s  B o r  c  a n d  t r e a te d  w ith  c o m b in a ú o n  
a n tì r e ơ o v ir a l  th e r ạ p y  a re  a t  in c re a se d  r isk  fo r  se v e re  a n d  
p o te n t ia l ly  í a ta l  h e p a tic  a d v e rs e  e v e n ts .  P a tie n ts  w i th  
h e p a ti tís  c  r e c e iv in g  in te r ie r o n  aU a a n d  r ib a v ir in  m a y  b e  a t  
s p e d a l  r isk  a n d  p a r t ìc u la r  c a re  m a y  b e  n e c e s sa ry  in  o bese  
p a tie n ts  a n d  in  vvom en. T re a tm e n t  vvith ã d o v u d in e  sh o u ỉd  
b e  s to p p e d  ií t h e r e  is a  ra p id  in c re a se  in  a m in o tra n s ỉe ra se  
c o n c e n tra t io n s ,  P ro g re ss iv e  h e p a to m e g a ly  o r  s tea to sis . o r  
m e ta b o lic  o r  la c tìc  a d d o s is  o í  u n k n o v v n  ae tio lo g y .

Z id o v u d in e  s h o u ld  n o t  b e  g iv c n  to  n e ò n a te s  w ith  
h y p e ib i l iru b in a e m ia  se v e re  e n o u g h  to  n e e d  ơ e a tm e n t  o th e r  
t h a n  p h o to th e r a p y  o r  w l th  m a rk e d ly  in c re a se d  a m in o -  
tra n s te ra se  c o n c e n tra t io n s .

ínteríerence wilh laboratory tests. R a ỉsed  u r ín a r y  th y -  
m in e  c o n c e n tra t io n s  in  n e o n a te s ,  d u e  to  m a te m a l  zido- 
v u d in e  ư e a tm e n t ,  c o u ld  p r o d u c e  e n o n e o u s  re su ỉts  in  
sc re e n in g  te s ts  fo r  i n b o m  e ư o r s  o f  m e ta b o lis m .1

1. S ew ell AC. Z td o v u d in e  a n d  conlusQ O  in  u r i r u ry  m e u b o lic  s a e e n in g . 
L a n a t 1998; 3 5 J :  1227.

Porphyria. T h e  D ru g  D a ta b a se  fo r  A c u te  P o rp h y ria , com - 
p ile d  b y  th e  N o n v e g ia n  P o rp h y ria  C e n tre  (N A PO S) a n d  
th e  P o rp h y ria  C e n tre  S w e d e n , d a s s i í ie s  á d o v u d in e  as 
p ro b a b ly  p o r p h y r in o g e n ic  i t  s h o u ld  b e  p rescx ibed  o n ly  for

c o m p ellin g  re a s o n s  a n d  p re c a u t io n s  s h o u ld  b e  c o n s id e re d  
in  all p a tie n ts .1

I . T h e  D rug  D a ta b u e  lo r  A cu te  P o rp h y ria . A vailab le  at: h n p ://w w w . 
d ru g s-p o rp h y ria .o rg  (accessed 1 4 /1 0 /1 1 )

Pregnancy. G iv ing  z id o v u d in e  to  p r e g n a n t  vvom en  w ith  
HTV in íe c tio n  f ro m  1 4  vveeks o í  g e s ta tio n  u n t i l  d e liv e ry , 
a n d  s u b s e q u e n tly  to  t h e  n e o n a tẽ ,  h a s  b e e n  shovvn to  
re d u c e  v e rtica l tra n s m is s io n  o f  th e  in ỉe c tio n  (see  U ses a n d  
A d m ứ iisơ a tio n , p . 1 0 2 4 .3 ). S tu d ie s  h a v e  s h o w n  th a t  á d o -  
v u d in e  c a n  b e  íe to to x ic  in  animals w h e n  g iv e n  e a rly  in  
p re g n a n c y ; h o w e v e r ,  l im ite d  s tu d ie s  in  h u m a n  p re g n a n c y  
h a v e  re v e a le d  n o  e v id e n c e  o f  h u m a n  t e r a to g e n id ty ' a n d  
n o  a d v e rse  e iíe c ts  w e re  se e n  in  a  g ro u p  o f in ía n ts  lollovved 
for u p  to  5 .6  y e a rs .2 A l th o u g h  l ic e n sed  p ro d u c t  in ío rm a -  
t ìo n  re c o m m e n d s  th a t  á d o v u d in e  s h o u ld  n o t  g e n e ra lly  b e  
g iv en  b e ío re  14 vvecks o f g e s ta tio n . i t  is c o n s id e re d  by  
so m e e x p e r ts 1 to  b e  th e  p re íe r re d  NRT1 fo r  u se  in  a n ti r e -  
tro v ira l re g im en s  d u r ín g  p re g n a n c y .

1. P ublic  H ea lth  S e rv ice  Task Force. R eco m m en d a tío n s ỉo r  u se  of 
an tíre tro v ira l d ru g s  ỉn  p re g n a n t H T V -ỉn íeaed  w o m e n  for m a te m a ỉ 
h e a lth  a n d  in ie rv e n iỉo n s  10 red u c e  pe rin a ta l HIV transrrm sion  in  ih e  
U n ited  S tate s (issued  29 th  A pril, 2009; u p d a ied  24(h  M ay. 2010). 
A vaỉỉable at; h irp ://a id s in fo .n ih .g o v /c o n te m n ic s /P c r ln a u lG L p d f  
(accessed 19 /08 /10 )

2. C u ln an e  M, t í  a t. Lack of lo n g - te n n  c ffe a s  o í in  u te ro  ex p o su re  to  
r id o v u d in e  am o n g  u n in íe c e d  c h ild ren  bo m  to  H iv -in íe c te d  w o m e n . 
JA M A  1999; 281 : 151 -7 .

Interadions
C are sh o u ld  b e  t a k e n  w h e n  u s in g  z id o v u d in e  w ith  d ru g s 
th a t  a re  m y e lo su p p re s s iv e  (su c h  as a m p h o te r id n  B, co - 
trim o x a z o le , d a p so n e . d o x o ru b ic in .  n u c y to s in e , g a n d c lo v ir , 
m te r íe ro n , sy s te m ic  p e n ta m id in e ,  p y r im e th a m in e , a n d  
v in ca  a lka lo ids) o r  n e p h ro to x ic .  D ru g s  th a t  u n d e rg o  
g lu c u ro n id a tio n  m a y  d e la y  th e  m e ta b o lism  o f z id o v u d in e  
b u t  fe w  o f th e se  a p p e a r  to  p ro d u c e  clinicaU y im p o n a n t  
ú i a e a s e s  in  z id o v u d in e  p la sm a  c o n c e n tra tio n s . I n a e a s e d  
to x id ty  a n d  d e c re a se d  a n ti r e ư o v ira l  a c tiv ity  h a s  b e e n  
re p o r te d  w h e n  z id o v u d in e  is g iv en  w ith  so m e o th e r  
a n tiv ira l  d ru g s, a n d  p h a rm a c o lũ n e t ic  in te ra c tio n s  h a v e  b e e n  
re p o r te d  w i th  so m e  o f a n ti - in íe c t ìv e  d ru g s  o f te n  u se d  in  
p a tie n ts  w i th  HTV in íe a io n .

Analgesics. T h e re  m a y  b e  a n  in c re a se d  risk  o f h a e m a to -  
to x id ty  d u r in g  u se  o f  z id o v u d in e  w ith  NSAlDs.

D ec re ase d  z id o v u d in e  d e a r a n c e 1 a n d  in cre a se d  a re a  
u n d e r  th e  z id o v u d in e  p lasm a  c o n c e n tra t io n - t im e  c u rv e 2 h a s  
b e e n  se e n  in  p a tie n ts  rec e iv in g  mcthadone.

S e v e re  h e p a to to x id ty  h a s  o c c u rre d  a í te r  u se  o f paraata- 
mol in  a  p a tie n t  ta k in g  z id o v u d in e  a n d  c o -tr im o x a z o Ie .3 
H o w e v e r, n e i th e r  s h o r t - te r m 4 n o r  lo n g - te rm 5 s tu d ìe s  ( th e  
la t te r  also  in  a n  in d iv id u a l p a tie n t)  h a v e  shovvn a n y  
a lte ra tio n  o f z id o v u d in e  e lim in a tio n  in  p a tie n ts  ta k in g  
z id o v u d ỉn e  a n d  p a ra c e ta m o l.

1. B u rg e r D M , t í  a ỉ. P h a rm ac o k in e tỉc  v a riab ility  o f  ú d o v u d in e  ìn  HIV- 
in íe a e d  Ind iv iduals: su b g ro u p  analy sis a n d  d ru g  in te rac tions. A ID S  
1994. 8 : 1683 -9 .

2. S c h w artz  £ L  t í  a i. P h a n n a c o k in e tic  ím e ra c ú o n s  o í ù d o v u d in e  an d  
m e th a d o n e  in  in ư a v e n o u s  d ru g -u s in g  p a tien ts  w ith  HIV in ỉec tion . J  
A cq v ừ  Im m u n t D tfic  S y n d r 1992; 5 :6 1 9 - 2 6 .

3. S h r in e r  K. G oetz  M B . Severe  h e p a to to x id ty  in  3 p a tie n t receiv ỉng  bo th  
a ce ta m in o p h e n  a n d  r id o v u d in e . A m  J  M ed  1992; 93: 94 -6 .

4. S a ttỉe r  ER. t í  a i A c e ta m in o p h e n  does n o i  im pa ir  d e a ra n c e  o ỉ 
r id o v u d in e . A ỉttt In te rn  M cd  1991; 114: 93 7 -4 0 .

5. B u rg e r  DM. t í  ứ l. P h a rm ac o k ỉn e tic s  o f z id o v u d ỉn e  a n d  a ce tam ỉn o p h en  in  
a p a rie m  o n  c h ro n ic  a c e ta m in o p h e n  th e ra p y . A n n  P h a rm a a th e r 1994; 
28 : 32 7 -3 0 .

AnHbaderíak. S tu d ie s  h a v e  m d ic a te d  th a t  th e  a b so rp tio n  
of z id o v u d in e  c o u ld  b e  re d u c e d  b y  clarithromycin.1 L icensed  
p ro d u c t in ío r m a t io n  re c o m m e n d s  g iv in g  z id o v u d tn e  a n d  
d a r i th r o m y d n  a t  le a s t  2 h o u r s  a p a r t  s in c e  th is  h a s  b e e n  
shovvn to  h a v e  n o  o v e ra ll  e líe c t  o n  th e  b io av a ilab ility  o f 
z id o v u d in e .2 U se  o í  riỊampián b y  p a tie n ts  tak in g  z ido - 
v u d in e  h a s  b e e n  r e p o n e d  to  r e d u c e  e x p o s u re  to  z ido - 
v u d in e , p ro b ab ly  b y  in d u d n g  g lu c u ro n id a t io n  a n d  a m in a -  
tìo n . L icen sed  p r o d u a  in lo rm a t ìo n  ío r  á d o v u d in e  h a s  
w a m e d  th a t  th is  m a y  r e s u l t  i n  a  p a rtia l, o r  to ta l. lo ss  o f  
e íh c a c y  o f t h e  d r u g .3-4 Rifabutin h a s  n o t  b e e n  shovvn to  
h a v e  a  m a rk e d  e ữ e c t  o n  z id o v u d in e  c le a ra n c e .5 Trimetho- 
prìm h a s  b e e n  r e p o r te d 4-7 to  d e c re a se  th e  r e n a l  d e a ra n c e  
of z id o v u d in e  b y  u p  to  6 0 %  vvith a c o n s e q u e n t  in c re a se  in  
p lasm a  c o n c e n t ta t io n s ,  a l th o u g h  it w a s  o n ly  th o u g h t  lik e ly  
to  b e  o f  d in ic a l  s ig n iS c a n c e  in  p a tie n ts  w i th  h e p a tic  
im p a irm e n t.7

F o r  a  r e p o r t  o f  r e d u c e d  pyraỉinamidc c o n c e n tra tio n s  in  
p a tie n tỉ  rec e iv in g  z id o v u d in e ,  see  p . 3 4 6 .2 .

1. PoUs MA. t í  a i C la r ith ro m y d n  lovvers p ta sm a  s d o v u d in e  le v e ỉỉ ỉn  
p e tso n s  w ith  h u m a n  ỉm m u n o d e Q d e n c y  v iru s in íecrkm . A ĩttim ia v b  
A ý tn a  C h tm oth er 1997; 4 1 : 170 9 -1 4 .

2. V aoce  &  ứ  a i. P h a rm ac o k in e tỉc s  o f  d a r i t h ro m y d n  a n d  rid o v u d ỉn e  in  
p a tien ts  w ith  AIDS. A n tim ìơ o b  A gen ts ơ tem o th er 1995; 39 : 1355-60 .

3. B u rg e r DM. t í  a ì. P h a rm a c o k in e tic  ừ i te ra a io n  b e tw ee n  r iíam p in  a n d  
rid o v u d ln e . A n tim icro b  A $ tn tĩ C h em oth cr 1993; 37 : 1426 -31 .

4. G alUcano KD. t í  a i. In d u cr io n  o ỉ  r id o v u d in e  g lu c u ro n ỉd a tk m  a n d  
a m ỉn a d o n  p a th w a y s  b y  r i ỉa m p id n  in  H T V -in íeaed  pa tíen ts . B r J  ơ ừ t 
P h a rm a a l 1999; 48 : 1 6 8 -7 9 .

5. G aỉlỉcano  K, t í  a i. E f ĩe a  o í r iía b u tin  on  th e  pha rm a co k in etlcs  o f 
z id o v u d in e  In p a tie n ts  in íe c ỉed  w ith  h u m a n  im m u n o d eR d en c y  v ỉrus. 
ỡ m  ln ft t í D ù  1995; 2 1 : 1 008 -11 .

6. C h a tto n  JY, t í  a i. T rira c th o p rỉm , a lo n e  o r  in  c o m b ỉn a t ỉo n  w ith  
su lp h a m e th o x az o le . d ecreases  th e  re n a l e x c re tio n  o í d d o v u d ln e  a n d  ỉts 
g lu c u ro n id e . B r  J  ơ in  P h a rm a co l 1992; 34 : 5 5 1 -4 .

7 . L ee B L  t í  a ỉ. E d o v u d ỉn e . tr ỉm e th o p r im , a n d  dapsone  p h a rm a co lản e tỉc  
in te rac tỉo n s  In p a tỉe n ts  w ỉth  h u m a n  im m u n o d cH d en c y  v tru s  in íec tion . 
A n ttm ia o b  A g e rtữ  C h em oth er ỉ  996 ; 40 : Ỉ 2 3 Ỉ - 6 .

A n tie p ile p tic s . G iv in g  valproic aãd to  6  p a tie n ts  tak in g  
z id o v u d in e  p ro d u c e d  in c re a se s  in  p la s m a -z id o v u đ m e  co n - 
c e n tra tìo n s  a n d  th e  a re a  u n d e r  th e  p la sm a  c o n c e n ư a tio n -  
t im e  c u rv e .1 T h e  e v id e n c e  s u g g e s te d  th a t  th is  w a s  d u e  to  
r e d u c e d  g lu c u ro n id a t ìo n  o f  z id o v u d in e .  Z id o v u d in e  m a y  
p o ssib ly  r e d u c e  o r  in c re a se  p la s m a  c o n c e n ư a tio n s  o í 
phenytoin.

1. L e n o ra  J J L  t í  a ỉ. P h a rm a c o ld n e tic  in ĩe ra c tỉo n  b e rw cen  r id o v u d ln e  and  
va ỉp ro ỉc  a d d  ỉn  p a tien ts  in ĩe c ted  w ith  h u m a n  im m u n o d e n d e n c y  v irus. 
a in  P h arm aco l T h e r 1994; 5 6 : 2 7 2 -8 .

A n tifu n g a l$ . U se o f  ịluconaioU w i th  z id o v u đ in e  p ro d u c e d  
h ig h e r  s e ru m -z id o v u d in e  c o n c e n ơ a t io n s ,  in c re a se d  th e  
a re a  u n d e r  t h e  s e ru m  c o n c e n tr a t io n - t im e  c u rv e , a n d  p ro - 
lo n g e d  te r m in a l  h a ll- li le  c o m p a re d  w ith  z id o v u d in e  a lo n e  
in  a  s tu d y  in  12 p a tie n is . ' S tu d ie s  in vitro su g g e ste d  th a t  
f lu c o n a z o le  c o u ld  in h ib i t  t h e  g lu c u ro n id a tio n  o f zido- 
v u d in e ;  in h ib i t ío n  w as a lso  se e n  w ith  amphotiricin B, keto- 
conaỉale. a n d  miconazoìe, b u t  n o t  vvith Ịlucytosine o r  itracon- 
azole.2

1. S ahai J , t í  n ỉ. EííeCT uf fluconazo le  o n  z id o v u d in e  p h a rm a c o k in e tia  in 
p a tien ts  in íe a e d  w ith  h u m a n  im m u n o d e ỉic ỉe n cy  v irus. J  Ịn Ịè a  D is 1994; 
169: 103 -7 .

2. Sam pol E. t í  a l. C om parative  e ỉíec ts  o f a n tiỉu n g a l agen ts  o n  z idovud ỉne  
g lu c u ro n id a tio n  by  h u m a n  liv e r m ỉa o so m e s . B r J  C lin  P h arm aco t 1995; 
4 0 :8 3 - 6 .

A n tig o u t  d r u g s .  U se oi probeneãd tv ith  z id o v u d in e  resu lts  
in  in c re a se d  p lasm a  c o n c e n tra t io n s  a n d  a re a  u n d e r  th e  
p lasm a  c o n c e n tra t io n - t im e  c u rv e  o f z id o v u d in e , p ro b ab ly  
d u e  to  in h ib i t io n  o f g lu c u ro n id a t io n ;1 tu b u la r  s e c re tio n  o í 
th e  g lu c u ro n id e  m e ta b o li te  is a lso  re d u c e d . A h ig h  inci- 
d e n c e  o f a d v e rse  effec ts  h a s  b e e n  re p o r te d  in  som e 
p a tie n ts  r e c e iv in g  th is  c o m b in a tio n .2

1. de  M iranda  p, t í  a l. A h era tío n  o f r id o v u d in e  p h a rm a co k in etics  by  
p ro b e n e d d  in  p a tien ts  w ith  AIDS o r  A ID S*related c om plex . C ỉin  
P h arm aco i T h e r 1989; 46: 4 9 4 -5 0 0 .

2. Pe tty  BG, t í  a i. Z idovud ine  w ith  p ro b e n e d d : a w arn in g . La n ce í 1990; 335: 
1044 -5 .

A n t ip ro to z o a l ỉ .  Ưse of atovaquone w i th  z id o v u d in e  p ro - 
d u c e d  m o d e ra te  in c re a se s  in  th e  z id o v u d in e  p la sm a  co n - 
c e n tra tio n  a n d  a re a  u n d e r  t h e  p la sm a  c o n c e n tra t io n - t im e  
c u rv e , p ro b a b ly  b y  in h ib i t io n  o f g lu c u ro n id a t io n .1

1. Lee BL.t t a l . A io v a q u o n e  in h ib i ts  th e  g lu c u ro n id aú o n  a n d  inc reases Ihe 
p iasm a c o n c e n tra tỉo n s  of r id o v u d in e . C lin  P h arm aco l T h e r 1996: 59: 14 -
21.

A n tiv ira lỉ .  A l th o u g h  th e r e  is  so m e  e v id e n c e  f ro m  stu d ie s  
in vitro th a t  ribavirin in h ib ỉ ts  p h o s p h o ry la tio n  o f z ido- 
v u d in e ,  a n d  m ig h t  th e r e ío r e  r e d u c e  i ts  a n tiv ira l  ac tiv ity , it  
is  u n d e a r  w h e th e r  a n  ỉn te r a c t io n  o f  d ixũcal s ig n ỉỉìc a n c e  
o ccurs ; lic e n se d  p ro d u c t  in ío r m a t io n  ío r  z id o v u d in e  does 
n o t  re c o m m e n d  th e  c o m b in a tio n , b u t  p ro đ u c t  in ỉo rm a tio n  
ío r  r ib a v ú ln  v a rie s , vvith th e  u s  p ro d u c t  in d ic a tin g  th a t  n o  
d in ic a ]  e f f e a  w a s  se en . H ovvever, t h e  c o m b in a tio n  m ay  
in c re a se  th e  r is k  oi a n a e m ia .  Z id o v u đ in e  p r o d u a  in ío rm a -  
t io n  a lso  re c o m m e n d s  th a t  th e  u se  o f  z id o v u d in e  w ith  sta- 
vudinc b e  a v o id e d  s in c e  s im ila r  a n ta g o n is m  h a s  b e e n  
s h o w n  in vitro. '  Intcrýmm aựa a n d  z id o v u d m e  h a d  a sy n e r-  
g istic  c y to to x id ty  to  b o n e -m a rro v v  p r o g e n ito r  cells.2 
S e v e re  h a e m a to lo g ic a l  t o x iđ ty  o c c u rre d  vvhen z id o v iid in e  
w a s  a d d e d  to  gancicỉovir th e r a p y  in  AIDS p a tie n ts  w ith  
CM V re tin itis , n e c e s s ita t in g  su b s ta n tia l  d osage  re d u c tio n s  
o r  vvithdravval o f  z id o v u d in e  in  th e  m a jo r ity  o f  p a tie n ts ;3-4 
th is  a d d it iv e  to x id ty  w ith  g a n d d o v i r  m a y  b e  One re a so n  
w h y  p a tie n ts  g iv e n  ă d o v u d in e  a n d  g a n d d o v i r  d o  less w ell 
t h a n  th o se  g iv e n  z id o v u d in e  a n d  ỉo sc a m e t. C o m b in e d  
th e ra p y  vvith z id o v u d in e  a n d  aáclovir is n o t  g e n e ra lly  asso- 
d a te d  vvith a d d id o n a l  t o x id ty 4 b u i  se v e re  la t ig u e  a n d  
le th a rg y  w e re  reponed in  a  p a tie n t  g iv e n  a đ d o v i r  w ith  
z id o v u d in e ; th is  d id  n o t  o c c u r  vvhen  e ith e r  d ru g  vvas g iv en  
a lo n e .6 E v id e n c e  o f a  p h a rm a c o k in e tic  in te ra c t io n  
b e tv v een  z id o v u d in e  a n d  didanosine h a s  b e e n  c o n ílic tin g . 
w i th  re p o r ts  o f  n o  e ffec t,7 in c re a s e d , ' a n d  d e c re a se d ’ 
p la s m a  c o n c e n tra t ío n s  o f  á d o v u d in e .  Sm all r e d u c t io n s  in  
d id a n o s in e  p la s m a  c o n c e n ư a tio n s  h a v e  b e e n  re p o r te d  in  
p a tie n ts  a lso  rec e iv in g  z id o v u d in e .10 H ovvever, a ll ch a n g es  
h a v e  g e n e ra lly  b e e n  sm aU a n d  a re  lik e ly  to  b e  o í  lim ite d  
d in ic a l  s ig n iũ c a n c e . E x p o su re  to  z id o v u d in e  (as m e a su re d  
b y  p e a k  p lasm a  c o n c e n ữ a tio n s  a n d  a re a  u n d e r  th e  co n - 
c e n ư a t io n - tim e  c u rv e )  w a s  re d u c e d  in  HIV p a tỉe n ts  a lso  
g iv e n  ritonavir, w h e re a s  t h e  p h a rm a c o k in e r ic s  o f  r i to n a v ir  
w e re  n o t  a í íe c te d  by  z id o v u d in e ;M th e  d in ic a l  re le v a n c e  
o f th is  w a s  n o t  knovvn . M o d e s t  i n a e a s e s  in  p lasm a -z id o - 
v u d in e  c o n c e n ư a tío n s  o c c u r  o n  u s e  vvith lamivudine. 
A lth o u g h  th is  in te ra c t io n  is u su a ỉly  c lin ica lly  in s ig n iĐ c a n t 
p r o ío u n d  a n a e m ia  h a s  b e e n  r e p o r te d  ra re ly  in  p a tie n ts  
g iv e n  th is  c o m b in a tio n .12-13

1. H av ỉír  DV, t í  a f. In  v ivo  a n tag o n ísm  w íth  z idovud fne  p ỉu s sta v u d in e  
co m b ỉn a t ío n  ih e ra p y . J  In fe a  D is  2000; 182: 32 1 -5 .
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2. Berrnan E. tí ai. Synergỉstic cytotoxic eíĩect oí andothymỉdỉne and 
recorabinant ỉnterỉeron alpha oa normaỉ humao bonc marrow 
progenitor cells. Btood 1989; 74:1281-6.

3. Mỉtlar AB. tí al. Treatment of cytoraegalovirus retinitís wich ádovuđine 
and gantídovỉr in patỉents with AỈDSỉ outcome and unổcỉty. Cmiừiurm 
M td 1990; 66: 156-8.

4 . R o c h ỉte r  E ,  tí ai. T o x íd ry  oi c o m b in ed  g a n d d o v ỉ r  a n d  ã d o v u d in e  ỉo r  
cy to raeg a lo v iru s  d ỉsease  a s so d a te d  w ith  AỈDSỉ a n  A1DS CHnical T r iab  
G ro u p  Ă udy. Amt  Ịttítm  Hed 1990; 113 : 1X1—17.

5. TartagHone TA* tí ai. Pbannacoldnetíc evaluadons oí low- and high-dose 
ádovudine pỉus high-dose acydovir ỉn patients wỉth sympcomacỉc 
human ỉmmunodeSdency virus iníectíoiL Antùniemb Agenữ ơumother 
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and acydovỉr fdr AXDS. N En$l J Mtd 1987; 316; 547.

7. Collicr A C  et ai. Combinadon therapy wỉch ndovudlne and đỉdanosỉne 
compartđ wỉth ddovudlne aỉone in HIV-1 iníeaton. Am  ĩtatm  Mid 
1993;119:786-93.
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1 ỉ . C a to  K tía L  M ultídose  p h a rm a co ld n e tic s  o f  r ito n a v ừ  a n d  â d o v u d ỉn e  ỉn 
h u i tu n  In u h u n o d e B d e n c y  v iru s - in íe c te d  p a tien ts . Antìaồaoế Agatữ 
ơtemoúur 1998; 42: 1788-93.

12. Hester EK. Peacock JE. Proỉound and unanõdpaied anemỉa with 
Umỉvudỉne-xỉdovudlne combmaáon thenpy in ddovudine-experi* 
enced padents wỉth HTV inỉectỉon. AIDS 1998; 12:439-40.

13. Tseng Á. a  ai. PredpỉUHU dedỉnes ỉn bemogỉobln ỉevds assodated with 
combination xỉdovuđne and lamỉvudỉne therapy. ơ ù t Bựkr Dà 1998; 
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AntivỊraỊ Ac/ịon
a d o v u d in e  is c o n v e rte d  in t r a c d lu la r iy  in  stages to  th e  
n ip h o s p h a te  Via th y m id in e  ló n a s e  a n d  o th e r  k in ase s . T h is 
tr ip h o s p h a te  h a lts  th e  D N A  ĩy n th e s is  o f  re tro v iru ses , 
i n d u d in g  HIV, th ip u g h  c o m p e tít iv e  in h ib i t io n  o f  rev e rse  
tra n s c rip tạ s e  a n d  in c o rp o ra t io n  in to  v ừ a l  D N A . I t  h a s  also  
b e e n  shovvn  to  possess  a c tiv ity  a g a in s t  E p s te in -B a rr  v ừ u s  
a n d  G ra m -n e g a tív e  b a c te r ia  in vitro.

Z id o v u d in e - re s is ta n t  s tr a in s  o f  HXV e m e rg e  rap id ly  
d u r in g  ỉ id o v u d m e  th e r a p y  a n d  a re  resp o n s ib le  for t h e  lack  
o f b e n e h t  w i th  lo n g -te rm  m o n o th e r a p y .  C ro ss -res is tan ce  to  
o th e r  n u d e o s id e  rev e rse  tra n s c r ip ta s e  i n h ib i to n  h a s  b e e n  
rec o g n ised .

R e s is ta n c e .  T h e  e m e rg e n c e  o f  á d o v u d m e - r e ã s ta n t  HTV 
s tra in s  in  p a tie n ts  re c e iv in g  lo n g - te rm  th e r a p y  w ith  ã d o -  
v u d in e  h a s  b e e n  rec o g n ised  s in c e  1 9 8 9 .ư  T h e  e m e rg e n c e  
o ỉ  d r u g  re s i ỉta n c e  is  a s s o d a te d  w i th  th e  d u ra t io n 1 o f  tre a t-  
m e n t  w i th  á d o v u d in e ,  b u t  n o t  th e  d o se ,4 a n d  is a ttr ib u te d  
to  a  h ig h  h e q u e n c y  o f  r a u ta tio n s  ỉn  t h e  HTV rev e rse  t t a n -  
sc rip ta se  g e n e .3-’ D e v e lo p m e n t o f  h ig h -le v e l  res is tan ce  to  
ã d o v u d in e  in  p a tie n tỉ  w i th  a d v a n c e d  HTV in ĩe c tio n  h a s  
b e e n  a sso c ia te d  vvith ra p id  d íse a se  p ro g re s s io n  a n d  d e a th .4 
P r im a ry  in íe c tio n  yvith z id o  v ú d in e  -re s is ta n t  HIV s tra in s  
h a s  b e e n  rec o rd e d .7 as  h a s  ã d o v u d in e  re s is ta n c e  in  
p a d e n ts  rec e iv in g  o th e r  n u d e o s id e  r e v e n e  tra n sc rip ta se  
in h ib ito rs .1 ’  a l th o u g h  i t  is p o ss ib le  t h a t  th e s e  p a tie n ts  h a d  
u n re c o rd e d  e x p o s u re  to  r id o v t id in e . ' C r o s s - r e s i s ta n c e  
w i th  o th e r  rev e rse  ơ a n s c r ip ta s e  i iứ ũ b ito ts  h a s  b e e n  
re c o rd e đ  a n d ,  a l th o u g h  th e  u s e  oỉ z id o v u d in e  w ith  Lami- 
v u d in e  h a s  b e e n  r e p o n e d  to  d e la y  o r  rev e rse  th e  e m e r-  
g e n c e  o f  so m e  m u ta t io n s  c o n te r r in g  ã d o v u d in e  res is tan ce , 
d u a l  re s is ta n c e  to  ã d o v u d in e  a n d  la m iv u d in e  h as  
o c c u rre d .10 A n a ly sú  o f  th e  D e lta  s tu d y 11 fo u n d  n o  d e la y  in  
th e  e m e tg e n c e  o f  s á d o v u d in e  res is ta n c e  vvhen  u se d  vvith 
d id a n o s in e  o r  z a ld ta b in e ,  a l th o u g h  c irc u la ú n g  c o n c e n tra -  
tio n s  o f r e s is ta n t  v im s  w e re  lovver d u r in g  co m b in a tio n  
th e r a p y  a n d  a n tiv ira l a a iv i ty  w a s  a p p a re n d y  n o t  im p a ired . 
N e v e n h e le s s . it  c o u ld  b e  a n t id p a te d  th a t  th e  u se  o f ã d o -  
v u d in e  vvith  o th e r  a n ti r e ư o v ira ls ,  a n d  p a rt ĩc u la iiy  th e  
h ig h ly  a c tiv e  reg im e n s  w h ic h  su p p re s s  v ữ a l rep lica tio n  to 
a  h ig h  d e g re e , c o u ld  d e la y  th e  e m e rg e n c e  o f  re s is tan ce . 
T h e  d in ỉc a l  resp o n se  o f  p a ú e m s  vvith p re v io u s  e x p o su re  to

m u ltlp le  r e g im e n s  c o u ld  b e  c o m p ro m ise d  b y  th e  p re se n c e  
o f  m u ltíd ru g  re s is ta n c e .l l n
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resỉsiance mutatíons ỉn human immunodetttíency virus ỉsoỉated from 
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hunun ỉmmunoddỉdênqr vỉrus rype 1. NEngUMtd 1993; 328:1163-5.
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immunodeAdency vỉrus type t ỉsoUces ỉnnn padents on prolonged 
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11. B ru n -V é rin e t P .  t í  a L  HTV-1 v ừ a ỉ load . p h e n o ty p e , a n d  r e s i s u n c e  ĩa  a 
subse t o t d ru g -n a lv e  p a rd d p a n c s  ỉro m  che D d tà  triaL  la n e t í 1997; 350: 
983 -90 .

12. Kavỉỉck MP. tí a ỉ. Emergence oí muld-dỉdeoxyQudeosỉde-resistam 
human ỉmmunodeãdency virus type 1 varianu. vỉraỉ sequence 
variacton. and disease progresion In padems receiving andrecrovỉral 
chemotherapy. J  ỉn fe a  D ù  1998; 177:1506-13.

13. Shater RW. tí a i. Muitiple concutrent reverse cranscrỉptase and proiease 
mutadons and muỉddrug resỉỉtance o í HIV-1 teolates from heavily 
treated padents. A m  ĩn u m  M ed  1998; Ỉ2& 906-U.

Pharmacokinetics
Z id o v u d ln e  ũ  rap id ly  a b so rb e d  f ro m  th e  g a s tro in te s tin a l  
t t a a  a n d  u n d e rg o e s  E rs t-p a ss  h e p a d c  m e ta b o lis m  vvith a  
b io a v a i la b i l i ty  o f  a b o u t  Ổ0 to  70% . P e a k  p la sm a  
c o n c e n ư a tio n s  o c c u r a f te r  a b o u t  1 h o u r .  A b so rp tìo n  is 
d e la y e d  vvh en  g iv en  vvith  (ood , b u t  b io av a ila b ility  is 
p ro b a b ly  u n a ữ e a e d .  Z id o v u d ỉn e  c ro sses  t h e  b lo o d -b ra in  
b a rr ie r  p ro d u c m g  CSF to  p la sm a  ra tío s  o f  a b o u t  o . ỉ .  I t  
crosses th e  p la c e n ta  a n d  is d is tr ib u te d  in to  b re a s t  tn ilk . I t  h as  
b e e n  d e te c te d  in  se m e n . P la sm a  p r o te in  b in d in g  is  r e p o n e d  
to  b e  3 4  to  3 8 % . T h e  p Ịasm a  haU -Iife ũ  a b o u t  1 h o u r .

Z ỉd o v u d in e  is m e ta b o lũ e d  in tra c e llu la r ly  to  t h e  a n tiv ira l 
t r ìp h o s p h a te .  I t  is a lso  m e ta b o lis e d  in  t h e  liv e r , m a in ly  to  th e  
in ac tiv e  g lu c u ro n id e , a n d  is e x c re te d  in  t h e  u r in e  as 
u n c h a n g e d  d ru g  a n d  m e ta b o li te .

R e v ie w s .
1. Acoiu HP. tt al. Cllnical phamMcokinedo ot ddovudine; an update. ữũt Mnniumkáut 199«; 30: 251-62.

Neonates. T h e  p h a rm a c o k in e tic s  o f  n d o v u d in e  in  in ỉa n ts  
m o re  th a n  14  days o ld  a re  re p o r te d  to  b e  s ũ n ila r  to  th o se  
in  a d u lts . A h e r  m a te m a l  d o ses  t h e  h aU -liỉe  of á d o v u đ in e  
in  7 n e o n a te s  h as  b e e n  r e p o t te d  to  b e  e x te n d e d  to  a  m e a n  
o f  13 h o u r s .1 I n  in la n t ỉ  g iv en  z id o v u d in e , th o se  u n d e r  14 
d ay s oC a g e  h a d  lovver to ta l  d e a ra n c e ,  lo n g e r  te rm in a l 
h a lf-life  ( a b o u t  3 h o u rs ) .  a n d  h ig h e r  b io a v a ila b ili ty  th a n  
o ld e r  in ía n ts .2 Z id o v u d ín e  d e a ra n c e  w a s  Iow  a n d  th e  haU - 
liỉe  p ro lo n g e d  to  a b o u t 7 h o u r s  in  p r e m a tu r e  in ía n ts .3

ỉ. 0'Sulỉtvin MJ, tí a i The phannacokỉoetỉcs and saỉety of ddovudine ỉn 
the third trimester of piegnancy ỉor womcn ỉníected wich human 
immuoodeỉiáency virus and their inlants: phase 1 Acquired lmmuno* 
deSdency Syndromc CUnical Trỉais Group Stuđy (protocoỉ 082). Am  J  
O b ĩttí C y iteeò ỉ 1993; Ỉ6 8 ỉ 1 510 -16 .

2. Boucher FD. t í  a i. Phase ỉ evatuatíon of xidovudỉne administered ta 
Inỉants exposed ai binh to the human immunodeCkỉency virus. J  P td ia tr 
1993; 122: 137-44.

3. Mỉrochnỉck M. tí ai Zỉdovudme pharmacokinetics In premature ìníants 
exposed to human immunodendency vi nu. A n à m ia vb  A g a rtís ơ ư m o th e r 
1998; 42: 8 0 8 -1 2 .

Pregnancy. In  a  s tu d y  in  3 p r e g n a n t  w o m e n  w ith  HIV 
in íe c tio n ,1 t h e  a re a  u n d e r  th e  c o n c e n tra t io n - t im e  c u rv e  
fo r  ĩ id o v u d in e  w as re d u c e d  a n d  th e  d e a r a n c e  o f  a n  o ral 
d o se  in c re a se d  d u r ín g  p re g n a n c y  w h e n  c o m p a re d  w ith  u p  
to  4  vveeks p o s tp a r tu m . T h e se  re su lts  d itte re d  h o m  th o se

r e p o n e d  b o m  a n o th e r  s tu d y  w h ic h  re p o r te d  n o  điffer- 
e n c e s  d u rin g  o r  a í te r  p r e g n a n c y .2 T h is  l a t t e r  s tu d y , h o w -  
ev er. u se d  values  o b ta in e d  n o  la te r  th a n  4 8  h o u r s  p o s tp a i-  
tu m  for com parison , a t  vvhich t im e  i t  is u n l ik e ly  th a t  
physio logical fu n c tìo n s  vvould  h a v e  re tu m e d  to  th e  n o n -  
p re g n a n t  State. Z ĩd o v u d ii ie  a n d  i ts  g lu c u ro n id e  m eta b o lite  
a o s s  th e  p lac e n ta  r e a c h in g  c o n c ẽ n tra tío n s  i n  t h e  ỉe ta ỉ 
b lo o d  sim ilar to  th o se  i n  m a te m a l  b lo o d .3,4 H o w e v e r. co n - 
c e n tra tio n s  o f  z id o v u d in e  in  t h e  íe ta l CN S h a v e  b e e n  
r e p o n e d  to b e  belovv t h o s e  re q u ire d  to  e x e r t  a n  anti-HTV 
e í í e a . 5
1. WatB DH. a  aL Phamucokỉnetỉc dispositíoa oí aỉdovudlne during 

pregnanqr. J ỉnftơ Dù 1991; 163:226-32.
2. 0'Sullivan MJ, rr ai. The phannacoỉđnetỉo and saỉety of ddovudỉne in 

the thỉrd orỉmester oỉ pregnanqr b r  women laỉected wiỉh human 
ỉmmunodeSdency virus an d  chdr ỉníants: phase ỉ Acquừed Immuno* 
deSdency Syodrome gB nta i Itỉaỉs Group Study (protõcol 082). Am J 
ObsttíGyneâl 1993; 168: Ỉ51G-16.

3. GlUet JY. et tl. Petopiacentaỉ passage oỉ zỉdovudỉne. Lanat 1989; U: 269̂ - 
70.

4. Chavanet P. tí ai. Pexinacal pharmacoỉdnetỉa aỉ tidovudlne. N SrtỊUM id 
1989; 321: 1548-9.

5. Lytnan WD. 0 aỉ. Qdovudlne concenưatioiu ỉn human letaỉ tmue: 
impUadons for pertnataỉ AIDS. Lanetí 1990; 335:1280-1.

PreparaHons
Prapriekiry Preparaiions (deta ils  are g iven  in  V oỉum e B)

Single-ingredient P rapara tions. Arg.: Crisazet; E n p e r t;  Retrovừ; 
Zetrotax; AustraL: R e tro v ỉi; Austria: Retrovb; Bdg.: Retrovữ; Braz.: P roduvừt; R e tro v ii; Revirax; a d o v ũ ; Caruid.: Novo- 
AZT; Retrovừ; Chile: R e tro v ii; Ckàur Ai J ia n  Ding Te
( * # ) ;  FeiTe He P u  R en  ( S r » C ) ;  h u l i  (X * l) ;  K e Ải Si 
(%?£%); Kedu N a  Xin De P u  Xí Ding ( jR #
T ) ;  Qi Luo Ke (S1ỈS3S); R eoov ir {iLỈS,); W ei N uo ( ÍÍ9 Ĩ); 
Zorpex (Ễ T IK ); Cz.: R e ư o v ir  Denm.: Retrovin Fin.: R eơovứ; FrRettovir; Ger.: R e ư o v ir ; Gr.: Apo; Rettovữ: v tro d o n ; Zỉdie- 
v i r  Htmg Kong: R e ư o v ln  Hung.: R e n o v ũ t;  btdũr. Ládd; 

'R e v o v ir  Zidovir; Z ilion; Zydovvin; Ịndon.: R etrovin  bí: 
R ettovứ ; Israel: R etrov ii; ItaL: R e tto v ic  Malaysùt: R etrovú: Mcx.: A ietavic N ovavir; P ra n ad o x t; R etrovừ; T im ivudin t: 
Z idic-Ch Zynaraanu Neth.: R etrovũ ; Norw.: R etrovir;' NZ: 
R eưovừ; Phũipp.: R e ư o v ir ; PoL: A io v irt; R etrov in  PorL: 
Ambrodilỷ; Retravir; Rus.: Recrovừ (PerpoBHp); T hym adde 
(THMaoiụ); Viro-Z (Bapo-3ET); Zido-H (3ano-3ỈỈ,ĩ); E d o v ứ in e  
(3naoBHpHR); S.A/r.: D o zra ; R etrov ỉn  singapore. Retrovir; Spain: Reưovin SwecL: R e ư o v ir  Switz.: R etrovũ; Thai: Antí- 
vir: Retrovũ; T-ZAf; T O  Vin Turk.: Retrovừ; UK: Retrovin USA: Retrovir; Veneỉ.: R e tro v ũ ; Zidovir.

Mubi-ingradienl P reporalions. Arg.: 3TC C om plex: 3TC/AZTt; 
G anvừel Duo; Im unoxa C om plex t; K esỉ Com plex; Lazinevừ; 
M uvidina; Tridvir; T rilaxis; T rivudin; Ultraviral D u o f; Z e a v u -  
dln; Zidomuv; AustraL: C o m b iv ỉr  Trizivứ; Austria: Combivữ; 
Tririvin Belg.: C om bivii; T riáv ir; Braz.: B iovứ; Zldolam; Canad.: Combivir; T riz ivũ ; ckũe. Com bivũ; T riđvứ ; Qtbur. 
Com bivứ IVtílơt): T riz iv ữ  Cí: Com bivir; Trứivir;Denm.: Combivir; T r iá v in  F ũ C om bivin T rìáv ir; F r.: Combi- 
v ỉn  T riávin Ger.: C om bivir: T riãv ír; Gr.: Com bivir; T rin v ú ; Hong Kang. Combivir; T riáv ỉr; Hung.: Com bivir; T tM vừ; 
Indùr. Corabivin C ytocom -E : Cytocom-N; C ytocom : D uovir N; 
Duovừ-E; Duovix; L am da-Z ; Lami plus; lam sy n -Z ; L am uãd ; 
Larid-E; Uzid-N; IrL: C om bivir; T tixivũ; Israet. C om biv ir T riá - 
v i r  ItaL: Combivin T r id v ỉn  Malayỉúr. Combivir; Mac.: Combi- 
v ú ; T rinvic Neth.: C o m b iv in  T riáv ữ ; Norw.: Com bivữ ; T riãv ir; NZ: Combivin T riãvũ : pkũìpp.: Com bivii; PoL: Conibivii; Tri- 
zivir; PorL: Com bivin T r iã v ứ ;  Rus.: Com bivtr (KomShbhp); Tri- 
r iv ứ  (TpKuaitp); S~Afr.: Cipla-Duovir; C a lan m v ; Combivữ-, 
Combozil; Lamzid,- L odiz; Retrovir/3TC Post-HTV Exposure; 
Sonke Abadamizid; Trizivarr Singapore. Com bivir; Tririvir; Spaìn: Combivir; T rừ iv ir; Swed.: C om bivin T iítivữ ; Switz.: 
Combivứ; Triávứ ; Thai.: Combid; GPO-Vỉr Ti Zilavứ; Zovilam; 
Turk.: Combivin T rú iv in  UK: Combivir; T riáv ir; USA: Combi- 
v in Triiivin Veneĩ.: C o m b iv in  D u o v ir  Trizivir.

pharm acopoeid P rep ara iio n i
BP 2014: Zidovudine a n d  Lam ivudine Tablets: Zidovudỉne 
Capsules; 2iđovudine T ab lets:
U SP 36: Lam ivudíne a n d  Z idovudine Tablets; Zidovudine 
Capsules; Zidovudine In jec tion ; Zidovudine O ral Solution; 
Zidovudine Tablets.

The Symbol t  denotes a preparation no longer actively marketed
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Anxiolytic Sedatives Hypnotics and 

Antipsychotics

Anxiety disorders,p..1028
ObsessivecompdsỈYẽdisorder.p. 1028

......Pánic drsõrder/ p.-'I029 r' ;- - - ■
' ■ Phobíc disorders/p 1029, 

í . r  PosMÍraumatic $fresí'disorder,-p. 1029 
bđrapyramidal disorders, p. 1029 

Ballísm/p; 1029'’'

T h e  d ru g s  in  ử iis  c h a p te r  in d u d e :
• a n x io ly tic  se d ativ es , to rm e rly  ca lled  m in o r  tran q u illise rs, 

w h ic h  h a v e  b e e n  u se d  in  t h e  m a n a g e m e n t of a n x ie ty  
d iso rd e rs

•  d ru g s  u s e d  to  p r o d u c e  s le e p  (h y p n o tics)
•  d ru g s  u s e d  in  th e  c re a tm e n t o f  p sy ch o ses  (an tìp sycho tics , 

ío rm e r ly  caU ed m a jo r  tra n q u ill is e rs) . T h e  te n n  n e u ro -  
lep tic  is  so m e tim e s  u se d  to  d esc rib e  th o se  an tìp sy c h o ú cs  
th a t  h a v e  e ữ e c ts  o n  th e  e x trã p y ia m id a l System

T h e  đ ỉữ e r e n c e  in  a c tio n  b e tw e e n  anxìohytics a n d  h y p n o tic s  
is m a in ly  o n e  o (  d e g re e  a n d  th e  sa m e  d ru g  o r  g ro u p  o f  d ru g s 
c a n  h a v e  b o th  e ữ e c ts . Ia rg e r  đoses  b e in g  n ecessa ry  to  
p ro đ u c e  a  S ta te  oi s leep .

T he  b e n z o d ia z e p in e s  ( ty p iS e d  b y  D ia ie p a m , p . 1063 .2 ) 
r e p la c e d  t h e  b a r b i tu r a t e s  ( ty p iS e d  b y  A m o b a rb ita l , 
p .  1 0 3 7 .2 ) a n d  re la te d  se d a tiv es  as  th e  m ajo r  g ro u p  o ( 
d ru g s  u s e d  as  a n x ỉo ly tic s  a n d  h y p n o tic s . S om e b en zo d ia z -  
e p in e s  a re  a lso  u s e d  ỉo r  t h e i r  m u s d e  re la x a n t a n d  
a n t ic o n v u ls a n t  p ro p e r t ie s .  N evver an x ỉo ly tic s  in c lu d e  
b u s p iro n e  (p . 1 0 4 2 .1 ), a  d ru g  th a t  a tìec ts  s e ro to n in  
n e u ro tra n s m is s i  o n .

T he  d a s s ic a l  a n tip sy c h o tíc s  (typ iA ed b y  C h lo rp ro m azin e , 
p . 1 045 .2 ) ỉ n d u d e  th e  b u ty ro p h e n o n e s ,  th e  d ip h en y lb u ty l-  
p ip e r id in e s , t h e  in d o le  d e riv a tív e s , t h e  p h e n o th ia z in e s , a n d  
th e  th ỉo x a n th e n e s .  S o m e n e w e r  an tip sycho tics  su  c h  as 
d o z a p in e  (p . 1 0 5 7 .3 ), r is p e iid o n e  (p . 1103.2), o la n z a p ũ ie  
(p . 1 0 8 9 .3 ), q u e d a p in e  (p . 1 1 0 1 .1 ), a n d  am isu lp rid e  
(p. 1 0 3 6 .3 ) a re  o í te n  re íe r re d  t o  a s  a typ ica l a n tìp sy ch o tics  
b e c a u se  o ỉ  t h e ữ  re d u c e d  te n d e n c y  to  c a u se  th e  e x tra p y ra -  
m id a l e ữ e c ts  ty p ic a l o f d a s sic a l  a n tip sy ch o tics.

A n x ì d y  d is o r d e r s

A n x ie ty  is  a n  e m o tio n a ỉ c o n d it io n  ch a ra c te r ise d  by  tee lin g s  
su  c h  a s  a p p re h e n s io n  a n d  ỉe a r  a c c o m p a n ie d  by  p h y sica l 
s y m p to m s  s u d i  a s  ta c h y c a rd ìa . in c re a se d  re sp ữ a tio n . 
svveating. a n d  tre m o r .  I t  c a n  b e  a  n o n n a l  e m o tio n  b u t  
w h e n  i t  is  s e v e re  a n d  d isab lin g  i t  b e c o m e s  patho log ica l.

A n x ie ty  d iso rd e rs  a re  d iH icu lt to  d e fin e  a n d  v a rio u s  
d a ssiB c a tio n s  exỊsú
•  i n  a c u t e  s t r e s s  d ỉ s o r d e r  a ru d e ty  is a sso d a te d  w ith  a 

r e c e n t  e x tre m e ly  s tre ss ỉu l e v e n t  su  ch  as b e re a v e m e n t, 
a n d  is l ik e ly  to  reso lv e  vvith in  a  few  w eek s

•  in  g i e n e r a l ỉ s e d  a n x i e t y  d i s o r d e r  th e re  is p e rs is te n t 
p e rv a s iv e  a n x ie ty  a n d  w o rry , u su a lly  las tin g  6 m o n th s  o r  
m o re , r e s u ltin g  in  d istress  o r  m a rk e d  dU hculty  in  
p e r ỉo m ù n g  d a ily  task s . S y m p to m s  ù id u d e  la tig u e  a n d  
d is tu rb e d  s leep , m o to r  te n s ỉo n , a u to n o m ic h y p e ra c tiv ity , 
in ita b il ity ,  a n d  lo ss  o ỉ  c o n c e n tra tìo n

T he  firs t s te p  i n  th e  m a n a g e m e n t  o ỉ  a n x ỉe ty  th a t  c a n n o t b e  
a t t r ib u te đ  to  a n  ú n d e r ìy in g  d ise a se  is th e  u s e  o ỉ  
p sy c h o lọ g ic a l t re a tm e n ts  su c h  a s  co g n id v e  th e ra p y . S u ch  
th e ra p y  c a n  b e  e ữ e c tiv e  in  m o s t  ty p es  o f  a n x ie ty . u  
im su c c ess ỉu l, s h o r t - te rm  ư e a tm e n t  w i th  a  b e n z o d iazep in e  
m a y  b e  c o n s id e re d .1 B e n z o d iaz e p in es  e x e rt  a n  e£fect v e ry  
rap id ly , p o ss ib ly  e v e n  a íte r  t h e  f im  dose, a n d  th is  m a k e s  
t h e m  su ỉta b le  ỉo r  tre a tin g  a n  a c u te  rea c tio n .2 H ow ever, th e ữ  
u se  in  c h ro n ic  c o n d itio n s  s u c h  a s  genera lised  a n x ie ty  
d iso rd e r  is  l im ite d  b y  se rio u s  p ro b le m s  o f d e p e n d en c e  (see 
u n d e r  D ia z e p a m , p . 1 0 6 5 .1 ). T o le ra n c e  m a y  deveỉop  to  th e  
a n x io ly tic  e S e c ts  o f b e n z o d ia z e p in e s  a lth o u g h  th is  ap p e ars  
to  b e  less  l ik e ly  t h a n  to le ra n c e  to  t h e  p sy c h o m o to r effects. 
N o  o n e  b e n z o d ia z e p in e  a p p e a rs  m o re  eS ective  th a n  th e  
o th e r s  i n  t h e  t r e a tm e n t  of a n x ỉe ty  d iso rd e is .3 H ow ever, 
a d v e rse  e ỉ ỉe c ts  a n d  p h a rm a c o ld n e t ìc  p a ra m e te n  m ay  
in Q u e n c e  c h o ic e .

B u sp iro n e , a n  a z asp iro d e c a n e d io n e , a p p ears  to  h a v e  
b ro a d ly  s im ila r  e íE cacy  to  th e  b e n z o d ia z e p in e s  b u t a  sIo w er 
o n s e t  o ỉ  a c tío n ; ỉt  m a y  c a u se  le ss  s e d a tio n  a n d  d e p e n d en ce . 
I t  is r e p o r te d  t o  lack  e u p h o r ia n t  e ffec t. Its  efficacy is re d u c e d  
in  p a tie n ts  w h o  h a v e  h a d  p re v io u s  e x ten s iv e  u se  o f 
b e n z o d ia z e p in e s .°

All cross-reíerences reíer to entries in Volume A

. .. Chorea, p. 1029............
Tìcs,p.1030 

Hypòchóndriasis, p. 1030 
pýýchoses, p. 1030 .. -

Dishirbea behaviour, p. 1030 
Mania, p. 1031 ,
Schizopnrenia, p. 1031

In creasin g ly , a n tid e p re s s a n ts  a r e  c o n s id e red  p re le ra b le  to 
b e n z o d ia z e p in e s  fo r  t h e  t r e a tm e n t  o f g en era lise d  a n x ie ty  
d iso rd e r;1-14-4' 12 th e y  a re  p a n ic u la r iy  a p p ro p r ia te  w h e n  
m e d iu m  o r  lo n g - te n n  th e r a p y  is n e c essa ry  o r  vvhen 
d ep re ss io n  is  a lso  p re s e n t.  T h e y  m a y  ta k e  se v era l w eek s  to 
h a  ve a n  effect, so  c o m b in e d  th e r a p y  tv ith  b en zo d iazep in es  
m a y  b e  re q u ire d  in ltia lly . T r ic y d ic  a n tid e p re ssa n ts  su c h  as 
im ip ra m in e  h a v e  a  p r o v e n  b e n e h t  in  t h e  n e a tm e n t  of 
g e n e ra lỉse d  a n x ie ty  d iso rd e r .2*4-4** SSRIs a re  a n  a lte m a -  
tiv e ;3'12' 14 e s d ta lo p ra m  a n d  p a ro x e t in e  a re  o f te n  u se d . T he 
n o r a d re n a lin e  a n d  s e ro to n in  re u p ta k e  in h ib i to r  v en la ía x in e  
m a y  a lso  b e  u s e d .’-*-12 T h e se  re la tìv e ly  n e w e r  d ru g s a re  sa íe r 
in  o v e rd o se  a n d  a re  a s s o d a te d  vvith less sev ere  adverse  
e ỉíec ts  th a n  th e  tr ic y d ic s  a n d  in  t h e  UK N ICE1 a n d  o th e rs ’-11 
c o n s id e r  SSRIs to  b e  t h e  a n tid e p re s sa n ts  o f  cho ìce  in  
g e n e ra lise d  a n x ie ty  d iso rd e r.

B e ta  b lo ck ers  m a y  b e  u s e tu l  ỉo r  th e  c o n tro l o f th e  
p h y s ic a l sy m p to m s o f  a n x ie ty .u  T h e re  is l ittle  ev id en ce  to 
su p p o r t  th e  e ỉh c a c y  o i  a n tìh is ta m in e s  su  c h  as  h y d ro x y zin e  
in  a n x io u s  p a tie n ts ,2 a n d  th e  BNF co n s id e rs  th e  u se  o( 
a n d h is ta m in e s  so le ly  fo r  t h e ử  s e d a đ v e  e ỉfe c t in  a n x ie ty  to  
b e  in a p p ro p r ia te . A n tip sy c h o tlc s  h a v e  b e e n  u se d  b y  so m e in  
s e v e re  a n x ie ty  ỈOT t h e ữ  sedatìve e ííec ts ; lo n g -te rm  use 
s h o u ld  b e  a v o id e d  b e c a u s e  o f t h e  risk  o í  ta rd iv e  dyskinesia. 
A n tíep ilep tic s  su c h  as p re g a b a lin  a n d  t ia g a b in e  h a v e  b e e n  
ĩo u n d  to  b e  eU ectíve  fo r  th e  t r e a tm e n t  o f  g enera lised  
a n x ie ty  d iso rd e r .13

A n x ie ty  m a y  b e  p r e s e n t  w i th  o th e r  d iso rd e rs  su  ch  as 
d e p re ss io n  in  m ỉ x e d  a n x i e t y  a n d  d e p r e s s iv e  d i s o r d e r s ,  
th e  m a n a g e m e n t  o f  tv h ic h  is d iscu ssed  u n d e r  D ep tessio n  on  
p . 3 98 .1 .
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13. F e ig h n e r Jp . O v e rv ỉe w o f  a n tỉd ep re ssam s cu rren tỉy  u sed  to  n e a t anx ỉety  
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O b se ss iv e -c o m p o ls ív e  d i s o r d e r .  O b sessive-com pulsive  
d iso rd e r  is  a s so d a te d  w ith  in ư u s iv e ,  r e c u rre n t,  obsessional 
th o u g h ts  a n d /o r  r e p e tìt ív e  c o m p u ls iv e  b e h a v io u r  (e.g . 
b a n d  vvashing) p e iỉo r m e d  in  a  titu a lis t ic  m a n n e r .  A  com*

■ Sedatìon,'p.T032' 7 
- - Dênlãi sedalion, p. 1032 

Endoscopy, p. 1032 
■ Intensive care, p. 1033 
Sleop disorders, p. 1033 

Insomnia, p. 1033 ...
■' Sleep-asscxtiated movement disorders, p. 1034

b in a tio n  o f  p h a rm a c o lo g ic a l, b e h a v io u ra l, a n d  p sy c h o so - 
cial m e th o d s  a p p e a rs  10  h a v e  th e  m o s t  su ccessỉu l lo n g - 
t e n n  o u tc o m e  in  its  tre a tm e n t.  D r u g  t h e r a p y  i ỉ  b ased  o n  
a n tìd e p re s s a n ts  th a t  in h ib it  re u p ta k e  o f s e ro to n in .1' 12 
T h ese  i n d u d e  d o m ip ra m in e , th e  SSKIs, a n d  th e  s e ro to n in  
a n d  n o r a d re n a lỉn e  r e u p ta k e  in h ib ito r  v e n la ía x in e .  T h e re  is 
so m e  e v id e n c e  th a t  d o m ip ra m in e  is m o re  e ííe c tìv e  t h a n  
th e  SSR ls b u t  its  a d v e rse  e ơ e c ts  a re  m o re  p ro b le m a tic .3-3-13 
In  th e  U K  NICB c o n s id e rs  SSRIs to  b e  th e  a n tid e p re s s a n tỉ  
o f  c h o ic e  in  o b se ssiv e -co m p u lsiv e  d iso^der;,  s im ila r  r e c o m - 
m e n d a t io n s  a re  a lso  m a d e  in  so m e u s ' °  a n d  in te m a -  
t ìo n a l11 g u id e lin e s . I t  m a y  ta k e  4  to  6  vveeks b e ío re  a n y  
resp o n se  is  o b ta in e d  a n d  u p  to  a b o u t  12 vveeks to  a c h ie v e  
a n  o p tũ n a l  effect-2-,°-14 u  o n e  s e ro to n in  re u p ta k e  in h ib i to r  
íails t h e n  a n o th e r  c a n  b e  tHet!;2' 3-*-10 fo r  e x a m p le , i t  h a s  
b e e n  su g g e ste d  th a t  p a tie n ts  w h o  ỉail to  re s p o n d  to  Q ials 
vvith tw o  SSRIs m ig h t t h e n  t ry  svvitchỉng to  a  d ru g  ừ o m  a 
d iH e re n t d a s s  (e.g . d o m ip ra m in e  o r  v e n la ía x in e ) .4 T re a t-  
m e n t  s h o u ld  b e  c o n tín u e d  fo r  a t  lea s t 12 m o n th s  in  th o se  
w h o  re sp o n d .*  H o w e v e r, a b o u t 4 0  to  6 0 %  o f p a tie n ts  d o  
n o t  re s p õ n d  to  th e se  d m g s  a n d  o f  th o se  vvho d o , m a n y  d o  
n o t  a c h ie v e  c o m p le te  rem iss io n .3 A lso o f  th o s e  w h o  d o  
resp o n d , m a n y  re la p se  w h e n  d ru g  th e r a p y  is  w i th d ra w n  
a n d  p ro lo n g e d  o r  e v e n  l iíe -lo n g  th e ra p y  m a y  b e  n e c e s -  
sary ;7-14 hoyvever, lo n g - te rm  e ỉh c a c y  a n d  to le ra b il ity  o f 
s ẹ ro to n in  r e u p ta k e  in h ib ito rs  in  o b sess iv e -c o m p u ls iv e  d is- 
o rd e r  h a s  y e t  to  b e  e s ta b lish e d .1, ỉ t  h a s  b e e n  su g g e ste d  
th a t  p a tìe n ts  m a y  b e  m a in ta in e d  o n  re d u c e d  d o sa g e 14 b u t  
th e  o p d m u m  d o sag e  re m a in s  u n c e r ta in .7 G ra d u a l w i th -  
đ raw a l o v e r  se v e ra l  m o n th ỉ  m a y  b e  m o re  su c c e s s ỉu l  ư  
patíeaa are 3 ỈS O  rec e iv in g  b e h a v io u ra i  t h e ià p y .3

D ru g s  s u c b  as  b u s p ừ o n e , lith iu m . p in d o lo L  a n d  so m e  
a n tip sy c h o tic s  in d u d in g  th e  a typ ica ls  h a v e  b e e n  tr íe d  as 
a d j u n c t s  w h e n  p a tie n ts  a re  r e h a c to ry  to  s e ro to n in  
r e u p ta k e  in h ib ito rs  a n d  b e h a v io u ra l  th e ra p y  b u t  re su lts  o ỉ  
su c h  a u g m e n ta tio n  th e ra p y  h a v e  b e e h  v a rìa b le .2'7 N1CE 
re c o m m e n d s  a d d in g  a n  a n tip sy c h o tic  to  a n  SSRI o r  
d o m ip ra m in e , o r  u s in g  d o m ỉp r a m in e  w ith  d ta lo p r a m  in  
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P a n k  d i s o r d e r .  P a n ic  d is o r d e r  ú  c h a ra c te r ìse d  b y  sev ere , 
s u d d e n , u n e x p e c te d . r e c u r r e n t  e x a c e rb a tio n s  o f  a n x ie ty  
(p an ic  a tta c k s) .  D u rin g  a n  a tta c k  th e r e  is a  le e lỉn g  o f  fear, 
te r ro r ,  a n d  im p e n d in g  d o o m  o r  e v e n  d e a th  a c c o m p a n ie d  
b y  a u to n o m ic  sy m p to m s . A ttac k s  a re  fo llo w ed  b y  persis- 
t e n t  w o r ry  (fo r  á t  lẽa s t ỉ  m o n th )  a b o u t  h i r th e r  a ttã c k s  a n d  
t h e ữ  c o n se q u e n c e s .

I ỉ  b e h a v io u r a l  o r  c o g n it iv e  th e r a p y  ía i ls  In  ử ie  
m a n a g e m e n t  o f  p a n ic  d iso rd e r ,  d r u g  th e ra p y  c a n  th e n  b e  
tr ie d  b u t  i t  m a y  n e e d  to  b e  p ro lo n g e d  a s  th e re  is a  h ig h  ra te  
o ỉ  re la p se  o n  v v ith d ra w a l.1 A n tid e p re s sa n ts  a re  t h e  d ru g s of 
c h o ic e  in  t h e  ữ e a tm e n t  o f  p a n ic  d iso rd e r. W h ile  some a lso  
c o n s id e r  t h e  c o m b i n a t ỉ o n  o f  p s y c h o th e r a p y  w i th  
a n d d e p re s s a n t  th e ra p y  to  b e  b r s t - lin e  t r e a tm e n t  ío r  p a n ic  
d iso rd e r1 o th e r s  c o n s id e r  t h a t  a .  d e a r  b e n e ũ t  o f  u s in g  
co g n itiv e  b e h a v io u ra l  th e r a p y  w i th  d r u g  t r e a tm e n t  h a s  n o t  
y e t  b e e n  s h o w n .3 T r ic y d ic  a n tid e p re s s a n ts  o r  SSRIs c an  
re d u c e  th e  ừ e q u e n c y  o f p a n ic  a tta c k s  a n d  c a n  o f te n  p re v e n t  
t h e m  c q m p le te ly .4'7 E t t ic a c y  is  b ro a d ly  c o m p a ra b le , 
a l th o u g h  SSRIs m a y  b e  a s s o d a te d  vvith a  Io w e r i n ã d e n c e  
o f se rio ụ s : a d v ẹ rs e  ẽ ữ e c ts .3,7’11 I n  t h e  U K  NICE c o n sid e rs  
SSRIs tò . b e  th e  d ru g s  o f B rs t c h o ic e  i n  p a n ic  d iso rd e r;12 us 
g u id e l in e s 3 c o n s id e r  S S R Is  a n d  th e  s e r o to n in  a n d  
n o r a d r e n a lỉn e  re u p ta k e  in h ib i to r  v e n la ỉa x in e  to  b e  th e  
d ru g s  o f  f irs t ch o ice . c lo m ip ra m in e  o r  ú n ip ra m in e  m a y  be 
tr ie d  a s  s e c o n d - lin e  ư e a tm e n t s .12 M A O Is su c h  as  p h e n e h ữ ie  
a re  a lso  e ữ e c tiv e  b u t  d ie ta ry  re s tr ic tio n s  a n d  se iio u s  a d v erse  
eữ e c ts  l im it  th e i r  u se  to  p a t ie n ts  u n re s p o n s iv e  to  tricyclics 
a n d  SSR Is.3,6 v

I t  m a y  ta k e  s e v e ra l  yveeks b e ío re  th e  ẹ ííe c ts  o f  
a n tid e p re s s a n ts  a re  s e e n  a n d  in it ia l ly  th e re  m a y  b e  a n  
in c re a se  in  a n x ie ty  a n d  t h e  h e q u e n c y  o f p a n ic  a ttack s. 
B e n z o d ia z e p in e s  a re  s o m e t im e s  u s e d  as a d ju n c ts  u n t i l  
a n tíd e p re s s a n ts  e x e r t  t h e ừ  fu ll eH ect.3-4' 5'11 S h õ r t  c o u rses  o f 
b e n z o đ ia z e p in e s  m a y  a ỉso  b e  o ỉ  u se  in  p a tie n ts  w h o  c a n n o t 
to le r a te .  õ r  w h o  ã r e  r e í r a c to r y  to ,  a n t id e p r e s s a n ts .4 
Hovvever, a n y  b e n e ũ t  m a y  b e  o u tw e ig h e d  b y  th e  risk  o í  
d e p e n d e n c e 3 a n d  NỈCE d o e s  n o t  r e c o m m e n d  t h e ữ  u s e  in  th e  
t r e a tm e n t  o f  p a n ic  d i so rd e r .12 T h e re  ís lit tlẹ  e v id e n c e  to  
su p p o r t  t h e  ũ s e  o f  b e ta  b lo ck e rs , b u t  th e y  m a y  c o n ư o l 
p h ỹ s ic a l  s y m p to m s . O t h e r  d ru g s  th a t  m a y  p ro d u c e  
b e n e ũ d a l  e ữ e c ts  in  so m e  p a tìe n ts  in d u d e  v a lp ro a te 4-6-*-13 
a n d  p o ssib ly  d o n id in e .14
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P h o b ic  d i s o r d e r s .  P h o b ic  d iso rd e rs  co n s is t o f  a n  irra tio n a l  
o r  e x a g g e ra te d  ỉe a r  oi, a n d  a  vvish to  a v o id . s p e d h c  
o b jec ts , ac tiv itie s , o r  s i tu a tìo n s .  A s  th e re  is  a  s tro n g  ỉ in k  
b e tv v een  a g o r a p h o b i a  a n d  p a n ic  d iso rd e r  (se e  a b o v e) i t  is 
ư e a te d  sún ilax ly . S im p le  o r  s p e d h c  p h o b ia s  a re  u su a lly  
u n re s p o n s iv e  tô  p h a rm a c o th e r a p y  a n d  r e s p o n d  b e tte r  to  
b e h a v io u r a l  th e ra p y , a l t h o u g h  p a ro x e t in e  o r  b e n z o d ia z -  
e p in e s  m a y  b e  c o n s id e re d  ío r  d ísa b iin g  p h o b ia s  u n re s p o n -  
s iv e  to  s u c h  m e a s u re s .1

SSRIs, p a r t ic u la r ly  p a ro x e t in e ,  a r e  c o n s id e re d  to  b e  th e  
d ru g s  o f  c h o ic e  fo r  t h e  t r e a tm e n t  o f s o t í a l  a n x i e t y  
d i s o r d e r  ( s o c i a l  p h o b i a ) . 1' 6 T h e  s e r o t o n i n  a n d  
n o r a đ r e n a lin e  re u p ta k e  in h ỉb i to r  v e n la ía x in e  is  a lso  u s e d .1 
A  sy s te m a tic  r e v ie w  a n d  m e ta -a n a ly s is 7 ío u n d  e v id e n c e  to

s u p p o r t  th e  eíH cacy  of e s d ta lo p ra m , í lu v o x a m in e , p a r-  
o x e tin e ,  se r tra ỉ in e , a n d  v e n la ỉa x in e  in  t h e  t re a tm e n t  o f 
s o d a l  a n x ie ty  d iso rd e r; e íh c a c y  w a s  fo u n d  to  b e  s im ila r  
b e tv v een  th e s e  d ru g s  a l th o u g h  a d v e rse  re a c t io n  p ro S ie s  a re  
k n o v v n  to  b e  d iH e re n t. M A O Is s u c h  a s  p h e n e tó n e  a re  
e ã e c t iv e  i n  s o d a l  a ru d e ty  d iso rd e r  a n d  c a n  im p ro v e  
a n tíd p a c o ry  a ru d e ty  a n d  hmcăoaal d isab iiity ;* '’  h o w e v e r ,  a  
sy s te m a d c  re v ie w  fo u n d  th e m  to  b e  le ss  c o n s is ten tly  
e líe c tiv e  t h a n  th e  SSR Is,10 a n d  t h e ừ  u s e  is l im ite d  b y  d ie ta ry  
re s tr ic tio n s  a n d  se rio u s  a d v e rse  eH ects. R e su lts  vvith th e  
re v e is ib le  in h ib i to r  o ỉ  m o n o a m in e  o x id a se  m o d o b e m ìd e  
h a  v e  b e e n  v a ria b le .2' 5-10 T h e  b e n z o d ỉa z e p in e s  b ro m a z e p a m  
a n d  d o n a z e p a m  h a v e  b e e n  re p o r te d  to  b e  o f so m e  
b e n e B t ,1-2-4-5-*-11 a l th o u g h  b e n z o d ia z e p in e s  s h o u ld  b e  u se d  
w i th  c a u tio n  b e c a u s e  o f th e  r isk  o f d e p e n d e n c e  a n d  a b u se . 
O th e r  d ru g s  b e in g  in v e s tig a te d  fo r  th e  t r e a tm e n t  o f  s o d a l  
a n x ie ty  d ũ o r d e r  i n d u d e  g a b a p e n t in  a n d  p re g a b a l in .1-12

B e ta  b lo c k e is  m a y  h e lp  to  r e d u c e  th e  p h y s ic a l  sy m p to m s 
in  p e r í o r m a n c e - r e l a t e d  a n x ie t y . 4’* 11
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P o s M ra u m a tic  s tr e s s  d is o r d e r .  I n  p o s t- t ra u m a tic  s tress  
d iso id e r  (PTSD), a n x ie ty  is p r e d p i ta te d  b y  p e rs is te n t  reca ll 
o f  a  tra u m a tic  e x p e rie n c e  t h a t  w a s  e x c e p tio n a lly  th re a te n -  
in g  o r  c a ta s tro p h ic  in  n a tu r e .  P a tìe n ts  m a y  a lso  su£fer b o m  
n e g a tiv e  sy m p to m s  s u c h  as  a v o id a n c e , a lie n a tio n , e m o -  
t io n a l  n u m b n e s s ,  a n d  s o d a l  w ith d ra w a l .  T h e  m a in  ơ e a t-  
m e n t  is p s y c h o th e ra p y .1 * D ru g  th e ra p y  is  la tg e ỉy  a im e đ  a t  
a c c o m p ã n ỹ in g  s y m p tõ m s  o{ a n x ie ty  õ r  d e p re s s iõ n .7 T h e  
c o m b in a tio n  o f b o th  m e th o d s  o f  th e r a p y  is  p re íe rre d  fo r  
s e v e re  cases.* N eg a tiv e  s y m p to m s  a re  u s u a lly  r e s is ta n t  to  
p h a rm a c o th e ra p y . S o m e 8  to  12 w e e k s  o ỉ  t r e a tm e n t  is 
g e n e ra lly  th o u g h t  n e c ẹ s sa ry  to  ju d g e  th e  efficacy  o f  t re a t-  
m e n t .13

SSRIs a re  t h e  d ru g s  o f  c h o ic e  fo r  m o s t o f  t h e  sy m p to m s  o ! 
PTSD .1'3,4'* '15 T r ic y d ic  a n tid e p re s sa n ts  o r , in  re ử a c to ry  
p a tie n ts ,  M A O Is, m a y  b e  u s e d  as  a l te m a t iv e ỉ  to  SSRỈs to  
h e lp  re d u c e  tr a u m a d c  rec o lỉe c tio n s  a n d  n ig h tm a re s , a n d  to  
r e p re s s  f la sh b a ck s .l ' 3•,  T h e  n e w e r  a n ú d e p re s s a n ts  n e ỉa z o -  
d o n e  a n d  v e n la ỉa x in e  h a v e  a lso  b e e n  t r i e d , , ■, •,  g e n e ra lly  in  
p a tie n ts  r e íra c to ry  to  SSRIs, a n d  so m e  c o n s ld e r  th e s e  d ru g s  
to  b e  m o re  s u ita b le  a lte m a t iv e s  t h a n  tr ic y d ic s  o r  M A O Is, 
vvhich  m a y  h a v e  s e r io u ỉ  a d v e rs e  e ữ e c t s .10 A ty p ica l 
a n tip sy c h o tic s  h a v e  b e e n  s tu d ie d  as m o n o th e r a p y  a n d  as 
a d ju n c ts  w h e n  p a tie n ts  a re  r e íra c to ry  to  SSRIs; th e y  m a y  
a lso  b e  c o n s id e red  w h e r e  p a ra n o ia  o r  ỉla sh b a ck s  a re  
p r o m in e n t .10

In  th e  UK N IC E 5 re c o m m e n d s  th e  u s e  o f  p a ro x e tin e , 
m in a z a p in e ,  a m itr ip ty lin e , o r  p h e n e k in e  in  p a tie n ts  w h o  
re íu s e  p sy c h o th e ra p y , vvhere  p s y c h o th e ra p y  is in a p p ro p r i-  
a te  o r  in effec tiv e , o r  as  a d ju n c t iv e  t h e r a p y  in  th o se  w ith  
s ig n iS c a n t c o m o rb id  d e p re s s io n  o r  s e v e re  h y p e ra ro u s a l.  In  
p a tie n ts  w h o  d o  n o t  r e sp o n d , f u r th e r  d r u g  th e r a p y  m a y  b e  
c o n s id e re d  w ith  a  d i f ỉe re n t d a s s  o f  a n tỉd e p re s s a n t  o r  
a d ịu n c t iv e  o Ian z a p ín e . D ru g  th e ra p y  s h o u ld  b e  c o n tin u e d  
fo r  a t  le a s t  12 m o n th s  in  re s p o u d e rs  b e lo re  g ra d u a l 
w i th d ra w a l.

I t  h a s  b e e n  su g g e ste d  th a t  a n tie p ile p tíc s  s h o u ld  b e  
c o n s id e re d  in  th o se  vvith c o m o rb id  b ip o la r  d iso rd e r, a n d  
vvhere  im p u ls iv ity  a n d  a n g e r  p re d o m in a te .10 C a ib a m a z e -  
p in e  a n d  v a lp ro a te  a p p e a r  to  im p ro v e  s y m p to m s  o f  h y p e r-  
rea c tiv ity , v io le n t  b e h a v io u r ,  a n d  a n g ry  o u tb u rs ts  b u t  o n ly  a 
sm a ll n u m b e r  o f  p a tie n ts  h a v e  b e e n  s tu d ie d .’-10-14 L a m o tri-  
g in e  m a y  also  re l ie v e  a v o id a n c e  a n d  in tr u s iv e  s y m p to m s  
ạ lth o u g h , a g a in , p a tìe n t  n u m b e r s  a re  s m a ll.9-14

B e n z o đ ia z e p in e s  m a y  b e  h e lp ỉu l  fo r  s h o r t - te n n  m a n a g e -  
m e n t  o f  a n x ie ty  a n d  s le e p  d is tu ib a n c e s  (a l th o u g h  so m e  
s ru d ie s  h a v e  ía i le d  to  s h o w  b e n e B t7) b u t  t h e y  m u s t  b e  u se d  
w i th  c a u tio n  b e c a u se  o ỉ  t h e  l is k  o f  d e p e n d e n c e  a n d  
a b u s e ,1,10,11 a n d  th e  p o ss ib ility  o f  w o rs e n in g  PTSD;11 so m e  
d o  n o t  í a v o u r  t h e ữ  u se . e v e n  s h o r t - te r m .3,6 I n  se v era l sm a lỉ 
s tu d ie s , p ra z o s in  h a s  b e  e n  f o u n d  to  b e  a p rọ m is in g  a n d  ía ir ly

vvell-to lera ted  d ru g  ỉn  t h e  m a n a g e m e n t  o f s le e p -re la te d  
sy m p to m s .13,15
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Extmpyramidal disorders
E x tra p y ra m id a l d iso rd e rs  a re  m o v e m e n t  d iso rd e rs  in v o lv in g  
th e  b ra in 's  m o to r  System s o u ts id e  th e  p y ra m id a l t ra c t .  T h e y  
a re  u su a lly  c h a ra c te r ise d  b y  ak in e s ia  (a  loss o f  m o v e m e n t)  
o r  b ra d y k in e s ia  (a b n o rm a l  s lovvness  o f  m o v e m e n t)  
acco m p a n ie d  b y  a n  in a e a s e  ỉn  m u s d e  to n e  ( ty p iS e d  b y  
p a rk in so n ism . p . 8 8 9 .1 ); o r  b y  d y sk in e s ias  (a b n o rm a l 
in v o lu n ta ry  m o v e m e n ts ) ,  o í te n  a c c o m p a n ie d  b y  a  r e d u c -  
t io n  in  m u sc le  to n e  (see belovv fo r so m e  e x a m p le s) . D ru g - 
in d u c e d  e x tra p y ra m id a l d iso rd e rs  á re  d isc u sse d  u n d e r  
C h Io rp ro m azin e , p . 1049.2 .

B dữism . B allism , so m e tim e s  c a lled  h e m ib a ll ism  o r  h e m i-  
b a llism u s  b e c a u se  i t  is u s u a ỉly  u n iia te ra l, c o n s is ts  oí ỉnvo- 
lu n ta r y  Qinging m o v e m e n ts  o f  th e  è x tre m itie s  a n d  m o s t 
o f te n  resu lts  f ro m  a c u te  v a sc ụ la r  in ỉa rc t io n  o r  h a e m o r r-  
h a g e  o f th e  su b th a la m ic  n u c le u s . I t  o ỉ te n  im p rò v e s  s p o n ta -  
n e o u s ly  b u t  d o p a m in e -b lo d ó n g  a n tip sy c h o tic s  sũ c h  as 
h a lo p e rid o l o r  d o p a m in e -d e p le tin g  d ru g s  su c h  a s  t e t r a b e n -  
a z ln e  m ay  b e  n e e d e d  to  c o n tto l  s e v e re  sy m p to m s . S u rg e ry  
m a y  b e  ne c essa ry  in  s e v ere  cases.

c h o r e a .  C h o re a  is c h a ra c te r ìse d  b y  b r ie í  in v o lu n ta ry  
m u sc le  c o n tr a a io n s  a n d  a n  in a b ility  to  s u s ta in  v o lu n ta ry  
co n tra c tio n s . I t  m a y  b e  re la te d  to  n e u ro lo g ic a ỉ  a b n o rm a l-  
itie s  in  th e  c a u d a te  n u d e u s  a n d  p u ta m e n  o f  t h e  s tr ia tu m  
as  w e ll as o th e r  b a sa l g a n g lia  s tru c tu re s .  O v e ra c tiv ity  o f 
d o p a m ìn e rg ic  n ig ro s tr ia ta l  p a th w a y s  a n d  d e p le t io n  of 
g a m m a -a m in o b u ty r ic  a d d  (GABA) a n d  a c e ty lc h o lin e  m a y  
ã lso  p lay  a  p a rt. C h o re a  m a y  b e  a n  a d v e rse  e í íe c t  oi so m ẽ  
d ru g s, in d u d in g  an tip sy c h o tic s , le v o d o p a , a n d  o ra l 
c o n tracep tiv es; i t  m a y  a lso  b e  a s y m p to m  o f a n  u n d e r ly in g  
d iso rd e r  su  c h  as  SLE.

H u n t i n g t o n 's  c h o r e a  (H u n tin g to n 's  d ise a se , P ro g re s 
s iv e  h e re d ita ry  c h o re a )  is  a  h e re d i ta ry  a u to s o m a l  d o m in a n t  
d isease  c b a ra c te r ise d  b y  c h o re a , b e h a v io u ra l  d ìs tu rb a n c e s , 
a n d  a P rogressive  d e d in e  i n  c o g iũ tiv e  lu n c t io n  c u b n in a t in g  
in  d e m e n tia  a n d  d e a th .  T h e  id e n tiS c a tio n  o f  a  g e n e  m a r k e r  
ĩo r  H u n tin g to n 's  c h o re a  n o w  m a k e s  i t  p o ss ib le  to  id en tU y  
c a rr ie rs  of t h e  a b n o rm a l  g e n e .1*4 S y m p to m s  u s u a lly  a p p e a r  
i n  m id-U ỉe, w i th  d e a th  ío lỉovving  a f te r  a b o u t  15  y e a is , 
a l th o u g h  th e r e  a re  a lso  ju v e n i le -o n s e t  ỉo im s . W e s tp h a l 
v a ria n t,  a  ỉo rm  c o m m o n e s t  in  c h ild re n , t e n d s  to  b e  
c h a ra c te r ise d  m o re  b y  r i^ d i ty  t h a n  b y  c h o re a .1 .

S y d e n h a m 's  c h o r e a  (S t V itu s ' d a n c e ;  c h o re a  m in o r )  is 
a n  ac u te , u s u a lly  se lM ù n itín g , d iso rd e r  w i th  a n  a u to -  
im m u n e  basis, c h a ra c te i is e d  b y  c h o re a  a n d  b e h a v io u ra l  
d is tu rb an c e s . I t  c o m m o n ly  o c c u rs  a b o u t  6 m o n th s  a f te r  
rh e u m a tic  íe v e r  b u t  is  n o w  ra re  s in c e  th e  i n d d e n c e  o f

http://www.psychiatryonline.con%c6%afpr%c3%a3cGuide/
http://www
http://www.nlce.org.uk/nicemcdia/pdf/CG022NICEguldcllne.pdf
http://www.bap.org.uk/pdfs/Anxiety_Disorder_
http://wvvw.psycfaguides.com/ptsdgl.pdf
http://www
http://www.nice.org.uk/n%e1%bb%89ceme%c4%91la/pd%c3%ad/
http://www.psychiatrist.com/private/supplenet/v65s01/v65s0l09.pdf
http://www.psychiatryonline.com/pracGuide/pracGuIdeChapToc_l
http://www.whbp
http://www.psy
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r h e u m a tìc  íe v e r  h a s  d e d in e d .  I t  m a y  a lso  a rise  d u r in g  
p re g n a n c y  (ch o re a  g ra v id a ru m ).

T r e a t m e n t  o f  c h o r e a  is sy m p to m a tic  o n ly  a n d  d o e s  n o t 
a lte r  t h e  P ro g ressiv e  d e c lin e  o{ H u n t in g to n 's  c h o re a ;1'7 
S y d e n h a m 's  c h o re a  reso lv es  s p o n ta n e o u s ly  w i th in  w e e k s  o r  
m o n th s  b u t  a n tib a c te r ia l  p ro p h y la x is  to  p r e v e n t  r e c u r re n c e  
o f r h e u m a tic  fev e r  (p. 2 0 2 .3 )  h a s  b e e n  r e c o m m e n d e d . O th e r  
fo rm s o f  c h o re a  m a y  reso lv e  w i th  ư e a tm e n t  o f  th e  
u n d e r ly in g  d iso rd e r  o r  w ith d ra w a l o f  a n y  c a u sa tiv e  d ru g .

T e ữ a b e n a z in e  h a s  b e e n  u se d  e ữ e c tiv e ly  in  c h o re a , 
a l th o u g h  n o t  a ll p a tíe n ts  re sp o n d , a n d  it m a y  p ro d u c e  
d e p re s s io n .1'3'7 N e v e rth e less , t e t r a b e n a á n e  w a s  fo u n d  to  b e  
th e  d ru g  w i th  th e  b e s t  av a ila b le  d in ic a l  e v id e n c e  in  th e  
sy m p to m a tic  t re a tm e n t  o f  H u n t in g to n 's  c h o re a .4-4 T h e  
m o d e  o ỉ  a c tio n  is  th o u g h t  to  in v o lv e  d e p le tio n  o f  s tr ia ta l 
d o p a m in e .2 R e se rp in e , w h ic h  h a s  a  s im ila r  a c tio n  a n d  
effects, h a s  a lso  b e e n  u s e d  b u t  is l im ite d  b y  its  a d v e rse  
e ííe c ts .2

P h e n o th ia r in e s  su c h  as A u p h e n a â n e 2 h a v e  d o p a m in e -  
re c e p to r  b lo ck in g  a c tiv ity  a n d  h a v e  a lso  b e e n  u se d  to  tre a t 
c h o re a . O th e r  a n tip sy c h o tic s  w ith  a  s im ila r  m o d e  o f  a c tio n  
th a u h a v e  b e e n  u se d  in d u d e  h a lo p e r id o l,1-2-4 p ịm o z id e ,2 a n d  
s u lp ữ id e .’-2-4 S o m e a ty p ic a l a n tip sy c h o tic s2-4-7 su c h  as 
o la n z a p in e , q u e tia p in e , r isp e rid o n e , a n d  z o te p in e  h a v e  
a lso  b e e n  tr ie d . A d v erse  e ữ e c ts  su c h  as  ta rd iv e  d y sk in esias  
m a y  l im it  th e  u se  o f a n tip sy c h o tic s ,1-2 a n d  doses  s h o u ld  be 
k e p t  a s  lo w  a s  p o ssib le ;2 a tte m p ts  to  c o n ư o l  c h o re iío rm  
m o v e m e n ts  c o m p le te ly  a re  n o t  rec o m m e n d e d . In  a d d itio n  
to  im p ro v in g  c h o re a , a n tip sy c h o tic s  m a y  a lso  b e  o{ v a lu e  in  
c o n tro llin g  th e  b e h a v ỉo u ra l  sy m p to m s  a s s o d a te d  w ith  
H u n t in g to n 's  c h o re a ; a n x io ly tic s  a n d  a n tid e p re s s a n ts  m ay  
a lso  b e  o f  u s e .1-2

C a ib a m a z e p in e ' h a s  b e e n  trie d  w ith  so m e  d e g re e  of 
success i n  a  l im ite d  n u m b e r  o f  p a tie n ts . T h e  u se  o í  d ru g s  to 
in c re a se  GAB A  a c tiv ity  h a s  b e e n  o f l ittle  v a lu e .2 O th e r  d rugs 
b e ỉn g  in v e s tig a te d  i n d u d e  a m a n ta d in e ,5 m in o c y d in e ,2-3 a n d  
u b id e c a r e n o n e .1' 3 I m p la n ta t ìo n  o f h u m a n  a n d  p o r d n e  le ta l 
n e u ra l  c e lls  is b e in g  s tu d ie d ,1 as a re  v a rio u s  lo rm s  of g en e  
th e ra p y .

1. Q u in n  N . S ch iag  A. H u n ò n g to n 's  disease  a n d  o th e r  cho rcas. J  N tu n ! 
1998: 24 5 : 7 0 9 -1 í .

2. B ooe llỉ R M , e t a i. H u n tin g to n 's  dỉsease: p rc sc n t trea tm e m s a n d  h m irc  
th e ra p c u t ic  m odâ ỉities . im  ơ m  P ĩyà ư rph arm acD Ỉ 2004; 19: 5 1 -6 2 .

3. W alk e r  FO . H u n tin g to n 's  d ỉs e a s e ' L a n a t 2007 ; 369: 2 18 -28 .
4 . N ovak  M JU , T a b r iã  SJ. H u n d n g to n 's  d isease. B M J 2010; 341 : 34 -40 .
5. M e s tre  T, e t a L  T h e ra p c u d c  in te rv e n tỉo n s  ỉo r  d isease p rog rcssion  in  

H u n tỉn g to n 's  d ỉsease. A vailab le  ỉn  T he  C o c h ran e  D atabase  n f Systcm atic  
Revievvs; Issue  3. C h ic h e s te r  Jo h n  W iley; 200 9  (accessed 0 9 /1 0 /0 9 ) .

6. M e stre  Ta e t a L  T h era p eu ò c  in te rv en tìo n s  fo r ỉy m p to m atic  ư e a ư n e m  in 
H u n tỉn g to n 's  d ỉsease. A vaỉỉab le  in  T he  C o c h ran e  D atabase  o ỉ S ystem atìc  
R e v ie ra ;  ỉs su e  3. C h ỉch e s ten  J o h n  W ỉỉey; 200 9  (accessed 0 9 /1 0 /0 9 ) .

7 . P ra n k  s, Ja n k o v ỉc  J .  A dvances in  th e  pha rm aeo log ica l m a n a g e m e n t of 
H im tin g to n ’s d ỉsease. D ru gs 2010 ; 70: 5 61 -71 .

Tics. T ics m a y  m a m íe s t  a s  s u d d e n , in v o lu n ta ry ,  b r ie í, iso- 
la te d , re p e t ì t ìv e  m o v e m e n ts .  b o th  s im p le  (e.g. e y e  b lin k -  
ing , n o s e  tvv itch ing , o r  h e a d  je rk in g )  a n d  c o m p le x  (e.g. 
to u c h in g , ju m p in g , o r  ld d d n g ) ;  th e y  m a y  a lso  b e  se n so ry  
in  n a tu r e  o r  m a y  p r e s e n t  in  a  v o c a l o r  p h o n ic  w a y  a n d  
c a n  r a n g e  f ro m  sim p le  d e a r in g  o f  t h e  th ro a t  to  m o re  com - 
p le x  s y m p to m s  su c h  as e c h o la lia  ( in v o lu n ta ry  re p e t it io n  of 
o th e r s  sp e e c h )  o r  c o p ro la lia  ( in v o lu n ta ry  a n d  in a p p ro p r i-  
a te  svvearing ). S y m p to m s c a n  u s u a liy  b e  su p p re sse d  
v o lu n ta r ily  a n d  m a y  in c re a se  w ith  stress  a n d  d e c rease  
w ith  d is t r a c t io n .1' 3 S o m e tics  p e rs is t d u r in g  s le e p .2-3 T he  
m o s t  c o m m o n  c a u se  is  T o u r e t t e 's  s y n d r õ m e  (G illes de 
la  T o u r e tte 's  sy n d ro m e ), i n  w h ic h  b e h a v io u ra l  d istu r-  
b a n c e s  u s u a ỉly  a c c o m p a n y  th e  tic s .1' ’ It is a  g e n e tic  d iso r- 
d e r  w i th  a n  o n se t  d u r in g  c h ild h o o d  a n d  is c h a ra c te r ise d  
b y  r e c u r r e n t  m u ltip le  m o to r  a n d  v o c a l tics th a i  a re  n o t 
d u e  to  t h e  d ữ e c t  p h y s io lo g ic a l e ữ e c ts  o f a  s u b s ta n c e  o r  a 
m ed ic a l c o n d it ìo n , w i th  a  d u ra t io n  o f  a t  lea s t  1 y e a r.

M o st p a ó e n ts ’ sy m p to m s  w a x  a n d  vvane a n d  b e h a v io u ra l  
th e ra p y  a n d  re a s su ra n c e  m a y  b e  s u f f id e n t  to  reso lv e  m ild 
t ic s .1'5 D ru g  t r e a tm e n t  m a y  b e  n e c e s sa ry  ư  tics a re  sev ere  
e n o u g h  to  c a u se  d isc o m ỉo r t  o r  e m b a r ra s s m e n t.1-2-4-6 C loni- 
d in e 1-5'7 o r g u a n í a d n e 1,5"7 a re  in c re a sin g ly  ỉa v o u re d  fo r  first- 
l in e  t r e a tm e n t  in  p a tie n ts  v v ith  m ild  to  m o d e ra te  sy m p to m s, 
b e c a u se  o f  a  re la tiv e  lac k  o f  s e rio u s  a đ v e rse  eữ ec ts. F o r  m o re  
se v e re  c a se s  th e  d a s s ic a l  a n tip sy c h o tic s  p im o z id e  o r  
h a lo p e r id o l h a v e  b e e n  w id e ly  t r ie d 3-* to  d e c re a se  th e  
ừ e q u e n c y  a n d  se v erity  o f  tics, a n d  m a y  im p ro v e  a n y  
a c c o m p a n y in g  b e h a v io u ra l  d ỉs tu rb an c e s ; h o w e v e r , th e  risk 
o f d e v e lo p in g  se rio u s  a d v e rse  effec ts  su c h  as  ta rd iv e  
d y sk in e s ia  s h o u ld  b e  b a la n c e d  a g a in s t  t h e  p e rc e iv e d  b e n e íi ts  
o f  t r e a tm e n t*  P im o z id e  m a y  b e  s lig h tly  less e ữ e c tiv e  th a n  
h a lo p e r id o l, b u t  a đ v e rse  eH ects a re  less  ừ e q u e n t .9 O th e r  
a n tìp sy c h o tic s  su c h  as  f lu p h e n a z in e ,  su lp irid e , o r  tia p rid e  
h a v e  a ls o  b e e n  trie d ;4•4•,  in cre a sin g ly , ạ ty p ica l a n tip sy -  
c h o tics . n o ta b ly  r isp e rid o n e  b u t  a lso  in d u d in g  o Ian z a p in e , 
q u e tia p in e ,  a n d  z ỉp ra s id o n e , a re  p re íe r re d  b e c a u se  th e ir  
a d v e rse  eH ec t p ro ả le  is s e e n  as m o re  ac ce p ta b le .7 D oses 
s h o u ld  b e  a s  lo w  as  possib le , b e a rin g  in  m in d  th a t  o p tim u m  
tr e a tm e n t  d o e s  n o t  n e c e ssa rily  le a d  to  th e  c o m p le te  c o n ơ o l 
o f  sy m p to m s .14

O th e r  d r u g s 1'4-6-8 t h a t  m a y  b e  u se d  in  th e  m a n a g e m e n t  of 
tics  a n d /o r  b e h a v io u ra l  a sp ec ts  o! T o u re tte 's  sy n d ro m e  
i n d u d e  b a d o íe n ,  b o tu lin u m  to x in , d o n a z e p a m , lêv o d o p a .

p e rg o lid e , a n d  te ư a b e n a z in e .  N ic o tin e  h a s  b e e n  r e p o r te d  to  
p ro d u c e  b e n e S t  w h e n  u se d  a lo n e  o r  w i th  h a lo p e r id o l in  
p a tỉe n ts  w h o s e  sy m p to m s  w e re  n o t  sa tỉs ỉa c to rily  c o n ơ o l le d  
w ith  h a lo p e r íd o l a lo n e .7-10

F o r  d ru g s  u s e d  in  th e  ư e a tm e n t  o !  c o m o rb id  d iso rd e rs  
c o m m o n ly  a s s o d a te d  w ith  T o u re tte 's  s y n d ro m e , s u c h  as  
o b se ss iv e -c o m p u ls iv e  d iso rd e r  a n d  a tte n tio n  d e f id t  h y p e r-  
a c tiv ity  d iso rd e r, se e  p . 1028.2  a n d  p . 2 3 1 4 .1 , re sp e c tív e ly .

1. K ossoS  HH, S ỉn g er  H S. T ou re tte  sy n d ro ra e: d in ỉc a ĩ charac terỉs tics  a n d  
c u n e n t  m a n a g e m e m  stra ieg ỉcs. P a e d ỉa tr D ru gs 2001 ; 3 : 3 5 5 -6 3 .

2 . Ja n k o v ìc  J .  T o u re tte 's  synd rom e . N  B n g ì J  M ed  2001 ; 345 : 1 184 -92 .
3 . S ỉnger H S. T o u r e t te 'ỉ  synđrom e: ỉro m  b e h a v io u r  to  b io iogy . La n cet 

N eũ rữ ỉ 2 005 ; 4 : 149 -59 .
4 . J ỉm ỉn e z -J im é n e z  FJ. G arđa-R u iz  PJ . P ha rm acoỉogical o p d o n s  ío r  th e  

tr e a tm c m  o f  T o u re tte 's  d isorder. D rỵ g s  2 001; 6 1 :2 2 0 7 -2 0 .
5. L eckm an JF . T o u re tte ’s  synd rom e . L a n c tt 2002; 360 : 1577 -86 .
6 . S inger H S. T h e  tr e a tm e n t o f dcs. C u rr N cu ro ỉ N eu ro td  R ep  2001 ; 1: 1 9 5 -

202.
7. S a n d o r p . P han n a co ỉo g ic a ỉ m a n a g e m e n t o ỉ  tỉcs in  p a tỉe n ts  w ỉth  TS. J 

Psychosom  R a  2003 ; 5 5 :4 1 - 8 .
8 . Scahỉỉl Lr et ứ ì. Pha rm aco log lc  t r e a tm e n t o f tỉc  d iso rde rs. ơ ú ld  A d o ỉa c  

P ĩỵ c h ia ír ơ in  N o rth  A m  2000; 9: 9 9 -1 1 7 .
9. P ringshe im  T, M a rras  c .  PÌm ozỉđe fo r t i a  in  T o u re tte 's  sy n d ro m e . 

A vaílab lc  in  T h e  C o c h ran e  D atabase  o í S ys tem atic  R evlew s; Issue  2. 
C h ỉchester. J o h n  W iley: 2009  (accessed 0 8 /1 0 /0 9 ).

10. R obertson  M M . S tem  JS . Gilỉes de la T ou re tte  synd rom e: sym p tom aric  
t rc a tm c n t b a sed  on  ev idencc. E u r C h iid  A do lesc P sy d tia iry  2000; 9  (suppl 
1): 6 0 -7 5 .

Hypochondriasis
H y p o c h o n d ria s is  (h y p o c h o n d r ia c a l  n e u ro s is )  is a  m o rb id  
p re o c c u p a tio n  w ith  o n e 's  h e a lth  c h a ra c te r ise d  b y  a  íe a r  o r  
b e lie í th a t  n o rm a l b o d ily  s e n sa tio n s  a re  in d ic a tiv e  o f se rio u s  
d ise a se . I t  p e rs is ts  d e sp ite  m ed ic a l re a s s u ra n c e  a n d  
m a n a g e m e n t  is  d ifficu lt- l í  h y p o c h o n d ria s is  is se c o n d a ry  to  
a  p sy ch ia  tric  d iso rd e r, p a rt icu la riy  d e p re ss io n  a n d  so m e  
a n x ie ty  d iso rd e rs . t re a tm e n t  a im e d  a t th e  p r im a ry  c o n d it io n  
m a y  a lso  le a d  to  reso lu tio n  o f  th e  h y p o c h o n d ria c a l  
sy m p to m s .1"3

C o g n itiv e  a n d  b e h a v io u ra l  th e ra p ie s  m a y  b e  u s e lu l  in  th e  
ư e a tm e n t  o f h y p o c h o n d ria s is ; d ru g  ư e a tm e n t  ol p r im a ry  
h y p o c h o n d ria s is  h a s  b e e n  less vvell s tu d ie d  a lth o u g h  
a n tid e p re s s a n ts  su c h  as th e  SSRIs m a y  b e  e líe c tiv e .1"4 
P im o z id e  is u s e d  in  th e  m a n a g e m e n t  o í h y p o c h o n d ria c a l  
p sy c h o se s  s u c h  a s  d e lu s io n s  o f  p a ra s í t ic  in le s ta t io n .5 
A typ ica l a n tip sy c h o tic s  su  ch  as q u e tia p in e  a n d  r isp e rid o n e  
h a v e  b e e n  u s e d  as  a l te m a tiv e s  to  p im o z id e  in  th e  t r e a tm e n t  
o f  d e lu s io n a l p a ra s ito s is .4'* A sy s te m atic  revievv7 d id  n o t  f ind  
a n y  ra n d o m ise d  c o n ư o lle d  s tu d ie s  o n  th e  u se  o f d a s s ic a l  o r  
a ty p ic a l a n tip sy c h o tic s  in  th e  t re a tm e n t  oi d e lu s io n a l 
p a ras ito s is  b u t  te n ta tiv e ly  c o n d u d e d  th a t, b a sed  o n  vveak 
ev id e n c e , a n tip sy c h o tic s  a re  e ữ e c tiv e  in  ư e a t in g  p r im a ry  
d e lu s io n a l p a ra s ito s is . P im ozide  h a d  th e  b e s t  e v id e n c e  o í 
e ííicacy  b u t  its  u s e  is lim ite d  by  its  m o re  p ro b le m a tic  ad v e rse  
effects"
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Psychoses
P sychoses  a n d  p sy c h o tic  d iso rd ers  a re  te rm s  th a t  h a v e  b e e n  
u se d  to  d e sc rib e  a co llec tio n  o f se v ere  p sy c h ia tric  d iso rd ers  
in  vvhich th e  p a tie n t  h a s  d iso rd e re d  th in k in g  a n d  lo ses 
c o n ta a  w ìth  r e a lity  d u e  to  d e lu s io n s  a n d /o r  h a U u d n a tio n s .  
T h e re  m a y  b e  a c c o m p a n y in g  m o o d  o r  b e h a v io u r a l  
d is tu rb a n c e s . OTsanic psychosís a rise  íro m  o rg an ỉc  b ra in  
d isease  p r o d u c e d  b y  to x ic  in su lts , m e ta b o lic  d is tu rb an c e s . 
in íe c n o n s , o r  s t r u n u r a l  a b n o rm a lit ie s  a n d  m a y  b e  a c u te  
(d e liriu m ) o r  c h ro n ic  (d em e n tia )  i n  n a tu re .

D is tu rb e d  b e h a v io u r .  D ru g  th e ra p y  is so m e tim e s  in d ic a te d  
fo r th e  im m e d ia te  c o n ư o l  of s e v ere ly  d isru rb ed , ag ita te d , 
o r  v io le n t  b e h a v io u r  a s so d a te d  w ith  a  v a rie ty  o f  c o n d i-  
tio n s  su  c h  a s  to x ic  d e liriu m , b ra in  d a m a g e , m a n ỉa  (see  
B ip o la r  D iso rd e r , p . 3 9 7 .2 ), o r  o th e r  p sy c h o tic  d iso rd ers . 
In  t h e  U K  N IC E  h a s  issu ed  g u id e lin es  o n  th e  s h o rt- te rm  
m a n a g e m e n t  o í  d is tu rb e d  o r  v io le n t  b e h a v io u r  in  a d u lts .1 
A n tip sy c h o tic s  a n d  b e n z o d ia z e p in e s , e i th e r  a lo n e  o r  ín  
c o m b in a tio n , a re  c o m m o n ly  u s e d  fo r d is tu rb e d  b e h a v io u r .  
T h e re  is l it tle  a g re e m e n t  o n  th e  b e s t  a n tip sy c h o tic  fo r 
th e s e  in d ic a tio n s , s e le c tio n  d e p e n d in g  m a in ly  o n  th e  c o n -  
d itỉo n  o f  t h e  p a t ie n t  a n d  th e  a d v e rse  e tte c t p ro file  o f th e  
d ru g .2' ’  O ra l t h e r a p y  sh o u ld  b e  trie d  fĩrs t a n d  p a re n té ra l  
th e ra p y  o n ly  g iv e n  ư  th is  is in eH ectiv e  o r  reh ise d . T h e  
h ig h -p o te n c y  b u ty ro p h e n o n e  h a lo p e r id o l is c o m m o n ly  
u se d  ío r  a c u t e l y  d i s t u r b e d  b e h a v lo u r  a l th o u g h  it lacks

a n y  se d a tiv e  e líe c ts  a n d  m a y  b e  a s s o d a te d  w i th  sevt-re 
e x tra p y ra m id a l a d v e rse  effec ts . T h e  a ty p ic a l a n tip sy c h o tic s  
su  c h  as  o la n z a p in e  a n d  r is p e rid o n e  a re  in c re a sin g ly  u se d  
in  a c u te  s itu a tio n s . A  sy s te m a tic  r e v ie w ,10 a lb e it o f  3 sm all 
s tu d ie s , c o n d u d e d  te n ta tiv e ly  th a t  th e r e  w a s  n o  d iH ere r ce 
in  efficacy  a n d  ỉn d d e n c e  o f  a d v e rs e  e ữ e c ts  b e tw e e n  lo  V- 
d o se  h a lo p e r id o l a n d  o la n z a p in e  o r  r isp e rid o n e  in  n e  
m a n a g e m e n t  o í  đ e lir iu m ; h ig h -d o s e  h a lo p e r id o l w a s  asso- 
d a te d  w i th  a  g r e a te r  i n d d e n c e  o f  e x ư a p y ra m id a l effec ts. 
B e n z o d iaz e p in es  s u c h  a s  d ia z e p a m  a n d  lo ra z e p a m  t r e  
v a lu a b le  se d a tiv es  fo r  th e  d is tu rb e d  o r  d e lir io u s  p a tie n t.  A 
c o m b in a tio n  o f  a n  a n tip sy c h o tic  a n d  a  b e n z o d ia z e p i le 
allovvs t h e  u se  o f  lo w e r  d õ ses  o f e a c h  d ru g . H o w e v ẽ r, a 
sy s te m a tic  rev ievv11 c o n s id e re d  th a t  th e r e  w e re  in su ff id e  Í t  
d a ta  to  su p p o r t  o r  r e íu te  t h e  u s e  o f  benzod iazep in> s, 
e i th e r  a lo n e  o r  w i th  a n  a n tip s y c h o tic  in  th e  t r e a tm e n t  of 
a c u te  p sy ch o sis . A n o th e r  sy s te m a tic  revievv12 ío u n d  t  le 
c o m b in a tio n  o f  h a lo p e r id o l a n d  th e  a n tih is ta m in e  pr>- 
m e th a z in e ,  b o th  g iv e n  in tra m u s c u la r ly ,  to  b e  effec tive .

O th e r  d ru g s  t h a t  h a v e  h a d  so m e  success  ứi t h e  c o n tto l  DÍ 
sy m p to m s  su c h  as  a g ita tio n , a g g ressio n , rag e , o r  v io le  u  
b e h a v io u r  i n d u d e  b e ta  b lo ck ers , l ith iu m , ca rb a m az e p in  t, 
a n d  v a lp ro a te . B u s p ừ o n e  a n d  a n tid e p re s sa n ts  s u c h  as  tl le 
SSRIs a n d  ư a z o d o n e  m a y  a lso  b e  u s e ĩu l .

A n tip sy c h o tic s  a p p e a r  to  b e  m o d e s tly  effec tive  fo r  th e  
c o n tro l  o f  d is tu r b e d  b e h a v io u r  a s s o d a te d  w ith  th e  
d e m e n t í a  of c h ro n ic  c o n d it io n s  su c h  as A lz h e im e i’s 
d ise a se  (p . 3 8 8 .1 ) .13"1* H ovvever, a n tip s y c h o tic s  c ;n  
th e m se lv e s  p re d p i ta te  c o n íu s io n  o r  e x a c e rb a te  d e m e n t a 
a n d  m a y  h a s te n  co g n itiv e  d e d ín e ,  in c re a se  th e  risk  o f  fal s, 
ìn c o n tin e n c e ,  a n d  d ro w sin e ss , a n d  in te r ie re  w i th  tl  e 
p e r ío r m a n c e  o f m o to r  sk ills .19 E ld e rly  p a t ie n ts  vviíh 
d e m e n tia ,  e sp ed aU y  L e w y -b o d y  d e m e n tía ,  a re  r e p o r te d  0 

be  h ig h ly  su sce p tib le  to  th e  e x tra p y ra m id a l a d v e rse  e llec  'S 
oí a n tip sy c h o tic s  a n d  th e  re a c tío n  c a n  b e  l i le - th re a te n in g . ì n 
2 0 0 5 , t h e  FD A20 w a s  a w a re  o f  p la c e b o -c o n tro lle d  s tu d i' :s 
th a t  shovved a n  in c re a se d  risk  o f m o rta li ty  w ú h  th e  u se  ){ 
th e  a ty p ic a l a n tip sy c h o tic s  a rip ip ra z o Ie , o lan z a p in e , q u e ti .1- 
p ỉn e , a n d  r isp e rid o n e  in  e ld e r ly  p a tie n ts  w i th  d e m e n ti  i; 
m o st o f  th e  d e a th s  a p p e a re d  to  b e  d u e  to  ca rd io v a sc u l: r 
e v e n ts  o r  in íe c tio n . T h e  FD A  c o n s id e re d  it lik e ly  th a t  th e  
a ty p ica ls  a s  a  g ro u p  w e re  a s so d a te d  w i th  a n  in c rc a se d  risk  (){ 
d e a th  in  su c h  p a n e n ts  (fo r  fu r th e r  d e ta íls , see t h e  E lderl ', 
u n d e r  R isp e rid o n e , p . 1 1 0 5 .1 ). A l te r  a  íu r th e r  rev ie w , in  
2 008 , o f  2  o b se rv a tio n a l s tu d ie s  in  e ld e rly  p a tie n ts ,  th e  
FDA21 c o n d u d e d  th a t  b o th  đ a s sic a l  a n d  a ty p ic a l a n tip s )  - 
c h o tics  w e re  a s so d a te d  w ith  a n  in c re a se d  risk  o f m o rta li ty  i n 
e ld e rìy  p a tỉe n ts  ơ e a te d  fo r  d e m e n t ia - re la te d  p sy c h o sis  (lc r  
m o re  d e ta ils , see  th e  E ld eriy , u n d e r  C h lo rp ro m azin t:, 
p . 1 0 5 1 .1 ). M e th o d o lo g ic a l l im ita tio n s  p r e d u d e d  a n y  
c o n d u s io n  th a t  c lassical a n tip sy c h o tic s  h a  v e  a g r e a t t r  
m o rta ll ty  risk  t h a n  a ty p ica l a n tip sy c h o tic s .

A n típ sy c h o n c s  a re  u se d  o n ly  a íte r  c a re lu l  c o n s id e ra tio  1 

of th e  ca u se s  o f d is tu rb e d  b e h a v io u r  a n d  th e  b e n e ỉi ts  a n  ỉ 
risks o f  a n tip sy c h o tìc  tre a tm e n t.  V ery  lo w  doses  a re  g iv e n  at 
Đrst a n d  in c re a se d  g ra d u a lly  a c c o rd in g  to  d in lc a l  r e s p o n s : 
a n d  d e v e lo p m e n t o f a d v e n e  e íle c ts ; th e  n e c ess ity  fcr 
c o n tin u e d  u s e  is re v ie w e d  p e rio d íca lly . A gain . th e r e  is n  ) 
a g re e m e n t  o v e r  t h e  ch o ic e  o f a n tip sy c h o tic . A s y s te m a t i : 
re v ie w  n o te d  th a t  w h ile  theT e w a s  lim ite d  e v id e n c e  t » 
su p p o r t  t h e  ro u tin e  u se  o f  h a lo p e r id o l lo r  a g ita tio n  iu  
d e m e n tia ,  i t  a p p e a re d  to  re d u c e  ag g re ss io n .22 A typical 
a n tip s y c h o tic s  s u c h  as  o la n z a p in e ,  q u e t ia p in e ,  a n '1 
r isp e rid o n e  m a y  b e  less  lik e ly  to  p ro d u c e  e x ư a p y ra m id a  I 
e ílec ts , b u t  c e rẽ b ro v a sc u la r  a d v e rse  e ííe c ts  a re  a  p ro b le n i . 
T h e  U K  C SM  r e c o m m e n d e d 23 in  2 0 0 4  th a t  r isp e rid o n e  am  1 
o la n z a p in e  s h o u ld  n o t  b e  u se d  to  tre a t  b e h a v io u ra  ỉ 
p ro b le m s  in  e ld e rìy  p a tie n ts  w i th  d e m e n tia  a l te r  a n a ly s i ; 
o í  p la c e b o -c o n tro lle d  d in ic a l  s tu d ie s  rev e a le d  a n  in c re a se i . 
risk  o í  s n o k e  w ith  tb e s e  2  a ty p ic a l a n tip sy c h o tic s  (b u t se 
b e lo w ). G u id e lin e s  lo r  th e  m a n a g e m e n t  o f  b e h a v io u ra l  an< 
p sy c h ia tric  sy m p to m s in  p a tie n ts  w i th  d e m e n tia  a n d  . 
h is to ry  o f  s a o k e  o r  t ta n s ie n t  isc h a e m ic  a tta c k s  issu e d  in  th< 
UK24 S ta te  th a t  c o n s id e ra tìo n  s h o u ld  b e  g iv e n  to  thi 
w ith d ra w a l  oỉ e x is tin g  o la n z a p in e  a n d  r isp e rid o n e  tb e ra p y  
a n d  s ta r tin g  t r e a tm e n t  w i th  a  d a ssic a l a n tip sy c h o tic  o r  ar 
a ty p ic a l th a t  h a s  n o t  b e e n  a s so d a te d  w ith  a n  in c re a se d  risl 
o f  c e re b ro v a sc u la r  a d v e rse  e h e c ts . A  large  m u ltic e n tr i  
s tu d y 25 c o n d u d e d  th a t  a d v e rse  e ííe c ts  o l a ty p ic a l a n tip sy  
ch o tic s  (o la n z a p in e , q u e tía p in e , a n d  r isp e rid o n e )  outvveigh 
th e i r  b e n e ũ ts  in  ư e a t in g  b e h a v ỉo u ra l  d is tu rb a n c e s  ir 
p a tie n ts  vv ith  A h h e im e r is  d isease . A  lo n g - te rm  placebo- 
c o n tro lle d  s tu d y 24 in  p a tie n ts  w i th  A lz h e im e r 's  diseast 
g iv e n  a n tip sy c h o tic s  (c h lo rp ro m a rin e ,  h a lo p e rid o l, r isp e r  
id o n e , th io r id a z in e , o r  trỉQ u o p e raz in e )  a lso  c o n d u d e d  th a t  
ío r  m o s t  p a ú e n ts , s to p p in g  a n tip sy c h o tic  th e ra p y  h a d  nc 
o v e ra ll d e tr im e n ta l  e ffec t o n  h m c t io n a l  a n d  co g n itiv e  s ta tu s  
T h e  a u th o r s  su g g e ste d  th à t  a l th o u g h  a n tip sy c h o tic s  m ay 
h a v e  so m e  v a lu e  in  t h e  m a in te n a n c e  t r e a tm e n t  o f  m o r t  
s e v ere  b e h a v io u ra l  d is tu rb an c e s , a n y  p o te n t ia l  b en e Ễ tí 
m u s t  b e  w e ig h e d  a g a in s t th e  r isk  o f se rio u s  a d v e rse  e ữ ec ts  
D u r in g  fo llo w -u p 27 a  h ig b e r  m o rta li ty  r a te  w as ío u n d  in  th e  
p a tie n ts  w h o  c o n tin u e d  to  rec e iv e  a n tip sy c h o tic s  c o m p ared  
vvnth th o se  w h o  s to p p e d  a n c ip sy c h o ú c  th e ra p y ; m ost 
p a tie n ts  w e re  takáng r isp e rid o n e  o rh a lo p e r id o l .  T h e  a u th o rs
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n o te d  th a t  a n tìp s y c h o tic s  s h o u ld  o n ly  b e  u se d  fo r  sh o r t  
p e rio d s  in  t h e  D e a tm e n t  o í  s e v e re  n e u ro p s y c h ia tr ic  
sy m p to m s, p a r t ic u la r ly  a g g ressio n . in  th is  p a tie n t  g ro u p . 
In  2 0 0 9 , t h e  UK  C H M 2S s ta te d  t h a t  a n a ly s is  o í  3 ran đ o m ise đ  
s tu d ie s  sh o w e d  a  d e a r  b e n e h t  ỉo r  t h e  sh o r t - te rm  u s e  of 
r isp e rid o n e  ìn  t h e  t t e a tm e n t  o í  a g g re ss io n  in  e ld e iỉy  p a tíe n ts  
vvith d e m e n t ia ;  r is p e r id o n e  is n o w  l ic e n se d  fo r  su  c h  u se  in  
th e U K .

T h e  s e d a tiv e  d ru g , d o m e th ia z o le ,  m a y  b e  a  u se íu l  
a l te m a t iv e  to  a n tip s y c h o tic s  fo r  t h e  c o n tro l  o ỉ a g ita te d  
b e h a v io u r  in  e ld e r ly  p a tie n ts ,  g e n e ra lly  cau sin g  few e r 
a d v e rse  eH ects; r e s p ira to ry  d e p re s s io n , excessive  se d a tio n , 
a n d  d e p e n d e n c e  m a y , h o w e v e r , b e  a  p ro b le m . B en zo d iaz - 
e p in e s  a re  n o t  g e n e ra l ly  in d ic a te d  ỉo r  th e  m a n a g e m e n t o f 
e ld e rly  d e m e n te d  p a tíe n ts  b e c a u s e  o f  th e  risks of d e p e n d -  
e n c e  w i th  c o n t ỉn u e d  u se , d is ỉn ỉũ b it in g  effects, a n d  th e  
p a r t ic u la r  p ro b le m s  o í  th e s e  d ru g s  in  o ld  p e o p le  (see  th e  
E ld erly , u n d e r  D ia z e p a m , p . 1 0 6 7 .2 ). T h ey  a re  n o t  as 
e ỉ íe c t iv e  a s  a n t ìp s y c h o t ic s  i n  r e d u d n g  b e h a v io u r a l  
p ro b le m s, b u t  m a y  b e  u se fu l  in  s h o r t  c o u rses  fo r  th e  
m a n a g e m e n t  o{ s e v e re  a iu đ e ty  d iso rđ e rs , o r  g iv en  as 
r e q u ữ e d  ío r  p a d e n ts  w h o  o n ly  h a v e  l a r e  ep isodes  o f 
a g ita tio n .

T h e  u se  o (  a n tìp s y c h o ú c s  i n  t h e  c o n tro l  o ỉ  d i s t u r b e d  
b e h a v i o u r  i n  c h ỉ l d r e n  is c o n tro v e rs ia l  a n d  c a n  p ro b ab ly  
b e  j u s t i ỉ i c d  o n l y  i n  s e v e r e  c a s e s  r e s i s t a n t  t o  
n o n -p h a n n a c o lo g ic a l  th e ra p y .” ' 31 A ggression  in  c h ild re n  
(w ith  a u tis m , c o n d u a  d iso rd e r, a n d  m e n ta l  re ta rd a tio n )  h a s  
b e e n  t r e a te d  w i th  a n tip sy c h o ú c s  o n  a  s h o rt- te rm  basis. 
H ig h -p o te n c y  d a s s ic a l  a n tìp sy c h o tic s  s u c h  as  h a lo p e rid o l 
m a y  b e  less lik e ly  to  c a u se  s e d a t ìo n  o r  im p a ừ  a ro u sa l, 
c o g n itiv e  íu n c t io n ,  a n d  le a m in g . A ty p ica l an tip sy c h o tic s  
su c h  as  o la n z a p in e  a n d  r isp e rid o n e  h a v e  b e e n  u se d  ío r  th e  
c o n tro l  o f a g g re s s io n  in  c h ild re n  w i th  a u tis m  a n d  c o n d u c t 
d iso rd e r  b u t  a re  a s s o d a te d  w i th  w e ig h t  g a in .50'12 N o n e -  
th e le ss , in  so m e  c o i^ n tríe s, i n d u d in g  th e  USA, a rip ip razo le  
a n d  r ỉs p e rid o n e  a re  l ic e n se d  fo r  t h e  t r e a tm e n t  o f irritab ility  
a s s o d a te d  w i th  a u t i s t i c  d iso rd e r  in  c h ild re n  a n d  ad o lescen ts ; 
in  t h e  UK , r is p e r id o n e  is  lic e n s e d  fo r  th e  sh o r t - te im  
t re a tm e n t  o f  p e r s ỉ s te n t  a g g re ss io n  in  c o n d u d  d iso rd e r  in  
d ũ l d r e n  a n d  a d o le s c e n ts  vvith s u b a v e ra g e  in te lle c tu a l  
ỉu n c t io n in g  o r  m e n t a l  r e t a r d a t io n .  Q u e t ia p in e  a n d  
r ip ra s id o n e  h a v e  a lso  b e e n  tr ie d  i n  th e  ữ e a tm e n t  of 
b e h a v io u ra l  d is tu rb a n c e s  a s s o d a te d  w ith  a u tisứ c  d iso r-  
d e r .37-33 T h e  te n d e n c y  o f  a n tip sy c h o tic s  to  lo w e r  th e  se iz u ie  
th re s h o ld  is a n  ũ n p o r ta n t  c o n s ỉd e ra tío n  in  a u tis tíc  c h ild re n  
w h o  a re  a t  a n  in c re a se d  r is k  o f  s e iz u re  d iso rders . O th e r  
d ru g s  th a t  h a v e  b e e n  tr ie d  i n d u d e  d o n id in e ,  l ith iu m , a n d  
th e  SSR Is.30'31 G u id a n c e  o n  t h e  m a n a g e m e n t  o ỉ  a u tís m  
s p e c tru m  d iso rd e rs  h a s  b e e n  is s u e d  b y  th e  A m e ric a n  
A c a d e m y  o f  P e d ia tr ic s .34

A n tip sy c h o tic s  h a v e  b e e n  u s e d  to  c o n ơ o l  th e  sy m p to m s 
o f  d r u g - I n d u c e d  p s y c h o s i s  in  p a tie n ts  w i th  P a rk in so n 's  
d ise a se .35' 37 In it ia l ly , o th e r  p o ssib le  c a u se s  su c h  as  in ỉe c tio n s  
o r  m e ta b o lic  a n d  e n d o c r in e  c h a n g e s  s h o u ld  b e  e lim in a te d .34 
I ỉ  p sy c h o tic  s y m p to m s  p ers is t, a n tìp a rid n s o n ia n  d ru g s  
s h o u ld  b e  g ra d u a ỉ ly  s to p p e d  o r  u s e d  a t  th e  lo w e s t eH ectìve 
d o se . T r e a tm e n t  o f  s le e p  d is tu rb a n c e s  in  th e se  p a tie n ts  m a y  
re d u c e  p sy ch o sis ; lovv doses  o f  s e d a tin g  a n tid e p re ssa n ts , 
s u c h  as  m ir ta z a p in e ,  n o r tr ip ty l in e ,  o r  tra z o d o n e , a re  
p re íe ra b le  to  b e n z o d ia z e p in e s  o r  a n tih is ta m in e s  w h ỉc h  
m a y  c o n tr ib u te  to  c o n ỉu s io n  a n d  p sy c h o sis .37 Psychosis m a y  
b e  p a rt ic u la r iy  d i ỉh c u l t  to  t te a t ,  s in c e  t h e  e x tra p y ra m id a l 
e ííe c ts  o f d a s s ic a l  a n tip sy c h o tic s  c a n  e x a c e ib a te  th e  
m o v e m e n t  d iso rd e r .  B e n e íit  h a s  b e c n  r e p o r te d  w ith  th e  
a ty p ic a l  a n tip s y c h o tic  d o z a p in e  (w h ic h  m u s t  b e  used  w ith  
c a u tio n  b e c a u s e  o f  t h e  risk  o f  a g ra n u lo c y to s is)  b u t  resu lts  
w i th  o th e r  a ty p ic a l  a n tip sy c h o tic s  su c h  as  r isp e rid o n e  a n d  
o la n z a p in e  h a v e  b e e n  m ix e d ; q u e tia p in e  a p p e ars  to  b e  
re a s o n a b ly  w e ll  to le ra te d .  O th e r  d ru g s  t h a t  h a v e  b e e n  trie d  
i n d u d e  a n tic h o lin e s te ra s e s  s u c h  as  d o n e p e ril  a n d  rivas- 
t ig m in e ; ECT m a y  b e  c o n s id e re d  in  p a tie n ts  re h a c to ry  to  
d ru g  ơ e a tm e n t .34,37

A n tip sy c h o tic s  h a v e  b c c n  u s e d  fo r  p a llia tiv e  t re a tm e n t  o f 
a g ita tio n  a n d  res t le s sn e ss  in  p a tìe n ts  w i th  t e r m i n a l  
r e s t l e s s n e s s . ’*'40 A lth o u g h  a n tip sy c h o tic s  m a y  e x a ce rb a te  
th e  e x is t in g  t e n d e n c y  to  m y o d o n u s  a n d  c o n v u ls io n s  in  
th e s e  p a tie n ts  a n d  m a y  n o t  p r o d u c e  a d e q u a te  s e d a tio n  in  
th e  te rm in a l  p h a s e ,  h a lo p e r id o l c a n  b e  u s e d  w h e re  se d a tio n  
is n o t  re q u ire d .  S o m e 3*-40 e v e n  c o n s id e r  h a lo p e rid o l to  b e  
t h e  d r u g  o f  c h o ic e ; c h lo rp ro m a z in e 3S-4° a n d  o la n z a p ũ ie  h a v e  
b e e n  u s e d  a s  ' a l te m a t iv e s .  B e n z o d ỉa z e p in e s  (su c h  as 
lo ra z e p a m  o r  m id a z o la m ), le v o m e p ro m a r in e ,  a n d  p ro p o ío l 
h a v e  ã lso  b e e n  u s e d .3440

P a ra p h il ia s  a n d  o th e r  d e v i a n t  s e x u a l  b e h a v io u r  a re  
ra  r e  i n  vvom en  so  t r e a tm e n t  is ỉo c u s e d  larg e ly  to w a rd s  m e n ; 
i t  c o n s is ts  m a in ly  o f  p s y c h o th e ra p y  a n d  th e  u s e  of lib id o - 
su p p re s s in g  d ru g s  s u  c h  as  t h e  a n ti - a n d ro g e n s .41"44 T h e  u s e  
o f  s u  c h  p h ạ rm a c o th e r a p y  is c o n tro v e rs ia l  a n d  in v o lv es  n o t  
o n ly  m e d ỉc a l  b u t  leg á l issu e s . D ru g s  u s e d  fo r t h e ừ  
a n t í - a n d r o g e n ic  a c tlo n  in d u d e  c y p ro te ro n e  a n d  m e d ro x y - 
p ro g e s te ro n e . G o n a d o re lin  a n a lo g u e s  h a v e  a lso  b e e n  tr ie d  
fo r  s u p p re s s io n  o f  lib id o .47 M e d ro x y p ro g e s te ro n e  h a s  aiso  
b e e n  u s e d  ío r  t h e  c o n tro l  o f  ũ i tr u s iv e  d is in h ib ited  se x u a l 
b e h a v io u r  in  e ld e r ly  m è n  vvith d e m e n t ia .  SSRỈs m a y  b e  u s e d

in  less  se v e re  cases, e s p e d a l ly  in  t h e  c o n tto l  o f ta n ta s ie s  
a s s o d a te d  vvith v a rio u s  p a ra p h ilia s ;  th e y  m a y  a lso  b e  u se d  
w ith  a n  a n tih o r m o n a l  d ru g  if  th e  la t t e r  p ro v id e s  in a d e q u a te  
im p ro v e m e n t  a lo n e .43'44 T h e  a n tip sy c h o tic  b e n p e rid o l is 
u s e d  in  so m e  c o u n tr ie s  ỉo r  th e  m a n a g e m e n t  o ỉ  s e x u a l 
d e v ia tio n s  b u t  i ts  v ạ lu e  ỉs  n o t  e s ta b lish e d . I n  g e n e ra l, Ie w  
w e I l-c o n ơ o lle d  b l in d e d  s tu d ie s  h a v e  b e e n  c o n d u c te d  in to  
th e  p h a rm a c o lo g ic a l  t te a tm e n t  o í  se x u a l o f fe n d e rs  a n d  
th e r e  is n o  e v id e n c e  t h a t  d ru g  t r e a tm e n t  red u c e s  th e  ra te  o f  
re -o ữ e n d in g .
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M a n ỉa .  M a n ia  u su a lly  o c c u rs  a s  p a r t  o t  b ip o la r  d iso rd er. 
T h e  U eaCm ent o f a c u te  a tta c k s  o f  m a n ỉa  i n d u d in g  m e n t ío n  
o f  th e  ro le  o f  a n tip sy c h o tic s  is d e scrib ed  u n d e r  B ip o la r Dis- 
o rd e r , p . 397 .2 .

S c h iz o p h re n ia .  S c h izo p h re n ia  is  a  c o m p le x  d iso rd e r  asso- 
d a te d  w ith  a  h ig h  m o rb id ity ; i t  m a y  b e  a  g ro u p  oi re la te d  
sy n d ro m e s  r a th e r  t h a n  a  s in g le  d iso rđ e r. S ch izo p h re n ia  
b e g in s  m o st c o m m o n ly  in  la tẹ  a d o le sc e n c e  to  t h e  ea riy  
riv e n tíe s  a n d  m a n y  p a tỉe n ts  d e v e lo p  a  c h ro n ic  illn ess  w ith  
r e p e a te d  re lap ses . T he  e s tim a te d  p re v a le n c e  is be tvveen  0.2 
to  1%  in  t h e  g e n e ra l  p o p u la tìo n . T h e  m a in  d in ic a l  fea- 
tu re s  o f a c u te  s c h ìz o p h re n ia  s y n d ro m e  c a n  b e  d iv id e d  in to  
p sy c h o tic  íe a tu re s  su  c h  as  d e lu s io n s  a n d  h a llu d n a tio n s ,  
a n d  d iso rg a n ise d  íe a tu re s  in v o lv in g  sp e e c h , th o u g h t,  a n d  
b e h a v io u r  ( to g e th e r  o í te n  k n o w n  as  'p o s it iv e ' sy m p to m s). 
T h e  m a in  ỉe a tu re s  o í  t h e  c h ro n ic  sy n d ro m e  a re  a p a th y , 
lack  o f  d rive , a n d  s o d a l  w i th d ra w a l (so -c a lle d  'n e g a t iy e ' 
sy m p to m s). P ositive  sy m p to m s  t e n d  tọ . re s p o n d  b e tte r  to  
d iu g  th e rá p y  th a n  n e g a tiv e  sy m p to m s. T h e  p a th o p h y s io lo -  
g ical m e c h a n ism  o i  sc h iz o p h re n ia  is u n d e a r .  S ince  d a s si-  
cal a n tip sy c h o tic s  u se d  in  th e  t r e a tm e n t  oi sc h Í7 0 p h rem a 
b lo ck  d o p a m in e  D j r e c e p to rs  in  t h e  m iđ b ra in  it  h a s  b e e n  
su g g ested  th a t  d o p a m in e rg ic  System  o v e ra c tiv ity  m a y  b e  
in v o lv e d . H o w e v e r, th e  e ỉB cacy  o f  a ty p ic a l  an tỉp sy c h o tic s  
s u c h  as d o z a p in e  (see  b e lo w ), vvhich is a  re la tiv e ly  vveak 
d o p a m in e  D 2 in h ib ito r , h a s  ra ise d  th e  p o ssib ility  t h a t  a n  
im b a lan c e  o f  o th e r  n e u r o t r a n s m it te n  su  c h  as  s e ro to n in  
a n d  a d e n o s in e  m a y  a lso  b e  in v o lv e d  (se e  a lso  A c tio n , 
u n d e r  C h lo rp ro m a á n e , p .  1046 .1 ).

T h e  t r e a t m e n t  o f  s c h iz o p h re n ia  c o n sữ ts  m a in ly  o ỉ  a  
c o m b in a tio n  o f  p s y c h o so d a l th e ra p y  a n d  a n tip sy c h o tic s .1' 16 
D ru g  ư e a tm e n t  m u s t  b e  s ta r te d  as so o n  a s  possib le  fo r  b c s t 
o u tco m e . T h e re  is little  d iữ e re n c e  in  th e  eỉB cacy  o ỉ  d a ssic a l 
a n tìp sy c h o tíc s  su c h  as c h lo rp m m aTine  a n d  h a lo p e rid o l. T h e  
a ty p ica l a n tip sy c h o tic  d o z a p in e  a p p e ars  to  b e  m o re  eữ e c tiv e  
t h a n  d a s sic a l  a n típ sy c h o tic s  in  th e  m a n a g e m e n t  o f  b o th  
p o sitiv e  a n d  n e g a tiv e  sy m p to m s, b u t  i ts  u se  is re s tric te d  
b e c a u se  it c a n  c a u se  p o te n t ia l ly  ía ta l  a g ran u lo cy to sis. 
C o m p a ra tiv e  s tu d ìe s  h a v e  s h o w n  th a t  o th e r  a typ ica l 
a n tip sy c h o tic s  a re  a t  le a s t  a s  e ííe c tiv e  o n  p o s itiv e  sy m p to m s 
as  th e  d a ssic a l a n ũ p sy ch o tics , a l th o u g h  d a im s  o f g re a te r  
e ữ e c ts  o n  n e g a tiv e  sy m p to m s  re m a in  to  b e  p ro v e n .

C ho ice  o f  th e ra p y  d e p e n d s  o n  th e  risk  o f  a d v e rse  eữ ec ts  
(w h ic h  v a ry  betvveen  th e  d iffe re n t g ro u p s  o f  an tip sy -  
ch o tics). a n y  p as t t re a tm e n t,  a n d , u n ío r tu n a te ly ,  co st. T he 
a ty p ic a l an tip sy c h o tic s  m a y  b e  b e tte r  to le ra te d  t h a n  d assic a l 
a n tip sy c h o tic s  a n d . in  p a rt ic u la r , e x ữ a p y ra m id a l sy m p to m s 
m a y  b e  less ừ e q u e n t .  H o w e v e r, d a s s ic a l  a n tìp sy c h o tic s  a re  
s till vridely u se d , s in ce  t h e  d iv e rs ity  o f  th e i r  p re p a ra tio n s  
(tab le ts , o ra l  liq u id s, in je c tio n s , a n d  d e p o t  in je c tio n s)  a n d  
lo w e r  cost o ffe r  a d v a n ta g e s  o v e r  th e  a ty p ic a ls . B e c a u se  th e  
a ty p ic a l a n tip sy c h o tic s  r isp e rid o n e  a n d  o la n z a p in e  h a v e  
b e e n  a s so d a te d  w ith  a n  in c re a se d  risk  o f  s a o k e  w h e n  u se d  
in  e ld e rly  p a tie n ts  vvith d e m e n t ia  (see  t h e  E ld erly , u n d e r  
R isp e rid o n e , p .  110 5 .1 ), so m e  U K  g u ld e lin e s 17 h a v e  
r e c o m m e n d e d  th a t  o t h e r  a n t ip s y c h o t ic s  s h o u ld  b e  
c o n s id e red  fo r  p a tie n ts  w i th  a  h is to rỹ  o f  s tro k e , t ra n s ie n t  
isc h a e m ic  a tta c k s , o r  o th e r  c e re b ro v a sc u la r  d isease  e v e n  in  
th e  ab sen c e  o f  d e m e n tiá .  H o w e v e r, th e r e  Ịs ỉ ỉ t t le  e v id e n c e  to  
g u id e  p resc rib in g  in  o ld e r  p a d e n ts .14

T h e re  is g re a t  in te r in d iv id u ạ l v a r ia tio n  in  r e sp o n se  to  
a n tip sy c h o tic s , a n d  c h o o s in g  th é  m o s t a p p ro p r ia te  p n é  m áy  
re q ũ iré  a  tr ia l  o f  a n tip sy c h o tic s  b o m  d ư íe r e h t  ẹ h ó n ic d  
g rô u p s  a n d  c a re íu l  a d ju s tm e n t  o ỉ  d o s a g e T h e R o y ạ l  College 
o f P sy ch ia trís ts  in  t h e  U K  h a s  is sù é d ' àd v ic e  ío r  th o se  
c o n s id e rin g  th e  u se  o f  h ig h e r  t h a n  r io r ih a ỉly  re c o m m é n d e d  
d o ses  o f a n tip sy c h o tic s  (se e  u n d e r  A d m in is tra t io n  in  th e  
U ses a n d  A d m in is tra t io n  o f  C h lo rp ro m a z in e , p .  1 0 46 .1 ).

http://www.mce.otg.uk/
http://www.psychiatryonl%e1%bb%89ne.com/pracGu%e1%bb%89de/
http://www.p5ychiatryonline.com/pracGuide/
http://www
http://www.sign.acuk/pdi/sign86.pdf
http://wwwida.gov/Drugs/brugSafety/
http://www.fda.gov/
http://www.mhra.gov.uk/home/groups/pi-p/documents/webslteresources/
http://www.rcpsych.ac.uk/pdf/
http://wwwjnhra.gov.uk/
http://pcdia
http://www.wfsbp.org/fileadmln/pdf/guides/
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H o w e v e r, i n  r e c e n t  y e a rs  th e r e  h a s  b e e n  a ư e n d  in  ía v o u r  o f 
lo w e r  d o se s  oi a n tip sy c h o tic s , o f te n  w ith  a d ju n c tiv e  
b e n z o d ia z e p in e s  (sc e  b e lo w ) . T h e  u s e  o í  m o re  th a n  o n e  
a n tìp s y c h o tic  a t  t h e  s a m e  t ìm e  is n o t  u su a lly  re c o m m e n d e d .

A b o u t  3 0 %  o f p a tie n ts  m a y  h a v e  lit tle  o r  n o  resp o n se  to  
c la s ã c a l  a n tip sy c h o tic s  w h i ỉe  m a n y  o th e rs  h a v e  o n ly  a  
p a rt ia l  r e sp o n se . S u c h  r e s i s t a n t  s c h i z o p h r e n i a  m a y  b e  
d u e  to  p o o r p a t i e n t  c o m p lia n c e , w h ic h  is  a  m a jo rp ro b le m  in  
sc h iz o p h re n ic p a tie n ts ;  la c k  o f  c o m p lỉa n c e  m a y  b e  a  re su lt  o f 
a d v e rse  e ổ e c ts  (see  b e lo w  fo r  p o ssib le  ơ e a tm e n ts )  o r  
b ẹ c a u se  th e  p a t ie n t  h a s  a  r e la p se  vvhile o n  m e d ic a tío n  a n d  is 
ú n a b ỉe  to  m a in ta in  ơ e a tm e n t .19 A  p a tie n t  s h o u ld  n o t  b e  
c o n s id e re d  re s is ta n t  to  t h e r a p y  u n t i l  a t  le a s t 2  d iffe re n t 
a n tip sy c h o tic s  (N1CE a lso  re c o m m e n d s  th a t  a t  lea s t  o n e  of 
th e se  s h o u ld  h a v e  b e e n  a n  a ty p ic a l13) h a v e  e a c h  b e e n  g iven  
fo r  a n  a d e q u a te  tr ia l  p e rio d  (a t le a s t  6  to  8 w e e k s ) . H o th e r  
d ru g s  a re  s till  in e ffec tiv e , d o z a p in e  m a y  b e  trie d ; it  sh o u ld  
b e  g iv e n  fo r  a t  le a s t  3 m o n th s  b e fo re  re so rtin g  to  m e a su res  
su c h  a s  ECT o r  t h e  u se  o f  a d ju n c t iv e  d ru g s  (see  belovv).

A f te r  t h e  in it ia l  c o n ư o l  o f  s c h iz o p h re n ia  vvith an tip sy -  
cho tics , re la p se  ra te s  a re  h ig h  in  th o se  w h o  s to p  t re a tm e n t.  
th e r e ỉo r e  m a i n t e n a n c e  th e r a p y  is  p ro b ab ly  vvarran ted . 
S o m e re c o m m e n d  th e  u s e  o f lovver doses  of a n tip sy c h o tic s  
d u r in g  m a in te n a n c e  to  r e d u c e  a d v e rse  e ffe a s , a lth o u g h  th is  
m a y  in c re a se  th e  risk  o f re la p se . T h e  d e d s io n  to  vvithdravv 
a n  a n tip s y c h o tic  c o m p le te ly  in  a  stab ilised  p a tie n t  is 
c o m p le x  a n d  d e p e n d s  o n  th e  n u m b e r  o f p rev io u s  p sycho tic  
e p iso d es . I n  so m e  cases m a in te n a n c e  th e ra p y  m a y  n e e d  to 
b e  in d e h n i te .  R e g u la r  in je c tio n s  o f  lo n g -a a in g  d e p o t 
a n tip sy c h o tic s  a re  so m e tim e s  u se d  fo r m a in te n a n c e  th e ra p y  
e sp e d a U y  if c o m p lia n c e  is a  p ro b le m .13-20 T h e y  a re  
p a r t íc u la r ly  u s e íu l  fo r  p a tie n ts  liv in g  in  th e  c o m m u n ity , 
a n d  m a y  a ĩso  b e  a d v a n ta g e o u s  fo r th o s e  w h o  re s p o n d  p o o riy  
to  th e r a p y  b e c a u s e  o f in c re a se d  h rs t-p ass  m e ta b o lism  o r  
in te s tin a l  m a la b s o rp tio n . C o n c e m  o v e r  th e  p o ssib ility  of 
in c re a se d  e x tra p y ra m id a l  e ííe c ts  a n d  o th e r  a d v e rse  e ííec ts  
w i th  d e p o t  a n tip sy c h o tic s  h a s  n o t  b e e n  su b s ta n tia te d .

A d j u n c t i v e  d r u g s  h a v e  b e e n  u se d  in  sc h iz o p h ren ia  
e i th e r  to  a u g m e n t  a n tip sy c h o tic s  o r  re d u c e  th e i r  a d v erse  
eH ects.21 T h e  s h o r t - te r m  a d d it io n  o f  a  btmoditaepint to  th e  
in it ia l  ư e a tm e n t  o f  a c u te  e p iso d e s  o ỉ  s c h iz o p h ren ia  can  
p ro v id e  a  u s e h il  e x tra  s e d a tìv e  a n d  an x io ly tic  eH ect. I t  m a y  
a lso  allovv a  s m a lle r  d o se  o f a n n p s y c h o tic  to  b e  u se d  a n d  
th e r e b y  re d u c e  th e  l ik e lih o o d  o f e x tra p y ra m id a l e ffe a s . 
H ovvever, a  s y s te m a tic  revievv22 c o n d u d e d  th a t  t h e  ava ilab le  
e v id e n c e  fo r  su  c h  u se  is p o o r  a n d  in c o n d u s iv e .

T h e  u s e  o f  antimuscarinic antiparkinsonian drugs fo r th e  
t r e a tm e n t  o r  p r o p h y la x is  o f a n tip sy c h o tic - in d u c e d  e x ư a -  
p y ra m ỉd a l a d v e rs e  e ííe c ts  is c o n tro v e rs ia l  (see  E x tra p y ra -  
m id a l D iso rd e rs  o n  p . 1 0 4 9 .2 ). T h e y  a re  p a rt icu la rly  
e ữ e c tiv e  in  t h e  m a n a g e m e n t  o f  a c u te  d y s to n ic  rea c tio n s  b u t 
e fficacy  in  d r u g - in d u c e d  p a rk á n so n ism  its e lí  m ay  b e  
m in im a l a n d  l i t tle  b e n e ũ t  h a s  b e e n  ỉo u n d  in  a k a th is ia . 
F e a rs  t h a t  t h e  lo n g - te rm  u se  o f a n tim u sc a r in ic s  increases  
th e  r is k  o f  ta r d iv e  d y sk in e s ia  a p p e a r  to  b e  u n ío u n d e d , 
a l th o u g h  th e y  m a y  vvorsen  th e  c o n d it io n  a n d  sh o u ld  b e  
s to p p e d  ư  i t  d e v e lo p s . H ovvever, th e  ad v e rse  eH ects of 
a n tim u sc a r in ic s  c a n  b e  ơ o u b le s o m e  a n d  m a y  c o m p o u n d  th e  
a n tứ n u s c a r in ic  a c tio n s  o f  t h e  a n tip sy c h o tic . A n tim u sc a -  
r in ỉcs  a lso  h a v e  e u p h o r ic  eH ects. R o u t ín e  u se  o f  p ro p h y la c tic  
a n tũ n u s c a iin ỉc s  is  I h e re ío re  n o t  in d ic a te d  w ith  t h e  possib le 
e x c e p tio n  o f  s h o r t - te im  u se  in  p a tie n ts  a t  h ig h  risk  of 
d e v e lo p in g  d y s to n ia s , o r  in  p a tìe n ts  w i th  a  h is to ry  o f d m g -  
in d u c e d  d y s to n ia s . A n tịm u s c a rin ic s  m a y  b e  g iv e n  o n  a 
s h o r t - te rm  b asis  to  ơ e a t  d y s to n ia s .

A d d it io n  o f  lithium to  a n tip s y c h o tic  ữ e a tm e n t  m a y  b e
w orthw hile  in  som e p atien ts w h o  fail to respond to an 
a n tip s y c h o tic  a lo n e , a ỉ th o u g h  th e r e  is th e  d a n g e r  of a n  
in te ia c t io n  (see  p . 4 3 1 .3 ).

T h e  v a lu e  o f  t r e a tm e n t  o f d ep re ss iv e  sy m p to m s of 
sc h iz o p h re n ia  w i th  antidepressantỉ ỉs  n o t  e s ta b lìsh e d  b u t  th e  
a d d it io n  o f a n tid e p re s s a n ts  s u c h  as  th e  t r ic y d ic s  is 
c o n s id e re d  w o r th  a  tria l fo r  d e p re s s io n  o c c u rr in g  d u r in g  
th e  re c o v e ry  p h á s e  a f te r  a n  a c u tẽ  e p iso d e  o f p sychosis .

Carbamcaepinc h a s  p ro d u c e d  m o d e s t  b e n e fn  in  som e 
p a tie n ts  w i th  r e ừ a c to r y  s c h iz o p h re n ia , th e  m a in  effect 
b ẹ in g  a  r e d u c t io n  in  a c c o m p a n y in g  sy m p to m s su c h  as 
e x d te m e n t ,  im p u ls iv ity ,  a n d  ag g re ss io n , b u t  u se  of 
c a rb a m a z e p in e  w i th  h a lo p e r ìd o ỉ h a s  a lso  re su lte đ  in  
r e đ u c e đ  h a lo p e r id o l c o n c e n tra t io n s  a n d  d in ic a l  d e te r io ra -  
t io n  m  a  f e w  p a tie n ts .  A  sy s te m a tic  revievvr23 ío u n d  n o  
s ig n ih c a n t b e n e h t  o f a d ju n c tiv e  c a rb a m a z e p in e  th e ra p y . 
Vatprocứe h a s  a lso  b e e n  triedk h o w e v e r ,  a  sy s te m atic  revievv24 
ỉo u n d  n o  d a ta  to  su p p o r t  o r  r e íu te  th e  use  o í  v a lp ro a te , 
e i th e r  a lo n e  o r  i n  c o m b in a tio n  w i th  a n tip sy ch o tics, in  th e  
t r e a tm e n t  o f sc h iz o p h re n ia .

Propranolol in  h ig h  d o se s  h a s  b e e n  r e p o r te d  to  b e  
b e n e E d a l  in  re í r a c to ry  s c h iz o p h re n ia  b u t  sev era l c o n ơ o lle d  
s tu d ie s  o f  a d ju n c t ìv e  u se  h a v e  ỉo u n d  s lig h t o r  n o  b en efìt. 
H ovvever, it  m a y  b e  o f  u s e  as  a n  a d ju n c t  in  p a tie n ts  w h o  
d e v e lo p  a k a th is ia  u n re s p o n s iv e  to  a n tim u sc a r in ic s .
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Sedatior)
Since  se d a tiv es  r e d u c e  e x c ite m e n t  a n d  a n x ie ty , th e y  m a y  b e  
u se d  b e fo re  o r  d u r in g  v a rio u s  m ed ic a l p ro c e d u re s  to  
a lle v ia te  ỉ e a r  a n d  p ro d u c e  a S ta te  o f ca lm n e ss  in  th e  p a tie n t.  
A  p ra c t ìc a l  a im  í o r  s i tu a t io n s  r e q u ir in g  c o n s c i o u s  
s e d a t i o n ,  ío r  e x a m p le  in  dentừtry o r  d u r in g  in v es tig a tiv e  
p ro c e d u re s  su c h  as  endoscopy, m a y  b e  th e  re d u c t io n  o r
a b o l i t i o n  o f  p h ỵ s i o l o g i c a ]  a n d  p s y c h o l o g i c a Ị  r e s p o n s c s  t o  t h e  

s ơ e ss  v v ith o u t loss o f c o n sc io u sn e ss , c o o p e ra tio n , o r  
p ro te c tiv e  reD exes. A g re a te r  d e g re e  o f se d a tio n  m a y  b e  
r e q u ữ e d  fo r p a tie n ts  in  intensive care a n d  so m e c o n s id e r  th a t  
p a tie n ts  s h o u ld  b e  m a in ta in e d  a s le e p  b u t  easily  ro u sa b le . 
T h e  d iổ e r e n c e  b e tw e e n  se d a tiv e s  a n d  h y p n o tic s  is m a in ly  
d o se  re la te d .  T h e  sa m e  d ru g  o r  g ro u p  o f d rũ g s  c a n  h a v e  b o th  
eữ e c ts , la rg e r  d o ses  b e in g  n e c e s sa ry  ío r  a  h y p n o tic  e ừ e a ,  
t h a t  is  to  p r o d u c e  a  State o f s leep .

S o m e  sp e cih c  s itu a tio n s  w h e r e  se d a tio n  m a y  b e  re q u ire d  
a re  d isc u sse d  b e lo w . T h e  u se  o l  se d a tìv es  in  p re m e d ic a tio n  
fo r a n a e s th e s ia  is d iscu ssed  o n  p . 1899 .1 .

D e n ta l  s e d a t io n .  In tr a v e n o u s  m id a z o la m  h a s  larg e ly  
su p e rs e d e d  d ia z e p a m  ỉo r  s e d a ó o n  in  d e n ta l  p ro ce d u re s . 
H o w e v e r, m id a z o la m  n e e d s  to  b e  g iv en  slovvly in  sm all 
in c re m e n ts  as i ts  s e d a tiv e  e n d -p o in t  is re a c h e d  m u c h  m o re  
a b ru p tly  t h a n  w i th  d ia z e p a m . M id azo )am  h a s  a  m o re  rap id  
o n s e t  o f  a c tio n  a n d  re c o v e ry , a n d  p ro d u c e s  a  g re a te r  
d e g re e  o f  a m n e s ia  t h a n  d ia z e p a m , b u t  i t  c a n  c a u se  h a l lu d -  
n a tio n s  in  c h ild r e n .1 T h e re  is in su ỉQ c ie n t e v id e n c e  to  su p - 
p o r t  t h e  ro u tin e  u s e  o f in tr a v e n o u s  se d a tio n  fo r  d e n ta l  
p ro c e d u re s  in  c h ild re n  u n d e r  t h e  a g e  o f  16 y e a rs  a n d  i t  is 
re c o m m e n d e d  th a t  s u c h  u se , a lo n g  w ith  th e  u se  o ỉ  g e n e ra l 
a n a e s th e tic s ,  c o m b in a tio n  re g im e n s , a n d  n o n - s ta n d a rd  
ro u te s ,  s h o u ld  b e  re s tr ic te d  to  sp e d a l is t  c e n tre s  o r  b o sp ita l 
se tt in g s .2

I n h a le d  n i tro u s  o x id e  (u su a lly  2 0  to  4 0 %  vvith o x y g e n 3) 
is a  w id e ly  u se d  a n a lg e s ic  a n d  se d a tiv e  ío r  c o n s d o u s

se đ a tio n  o ỉ  p a tie n ts  vvith  n ú M  to  m o d e ra te  a n x ie ty  a b o u t  
d e n ta l  p ro c e d u re s .3'4 I t  is  re la tiv e ly  sa fe  a n d  s im p le  to  u se  
a l th o u g h  th e r e  is  so m e  c o n c e m  o v e r  i ts  lo n g - te rm  e ữ e c t o n  
d e n ta l  staff.3-4 N itro u s  o x id e  in h a la tio n  is w e ll  to le ra te d  b y  
c h ỉld re n  a n d  re m a in s  t h e  p r e í e ư e d  te c h n iq u e  in  th e  
m a n a g e m e n t  o ỉ  a n x ie ty  i n  s u c h  p a tíe n ts  a l th o u g h  a  c e rta in  
a m o u n t  oi p a t i e n t  c o o p e ra t io n  is  r e q u i r e d 1-2-5 a n d  
su p p le m e n ta ry  lo ca l a n a lg e s ỉa  is  re c o m m e n d e d  in  p o te n -  
t ìa l ly  p a in ỉu l  p ro c e d u re s .2

O ra l se d a tiv e s  m a y  a lso  b e  u s e d  to  p ro v id e  c o n s d o u s  
s e d a tio n 4 a n d  a re  p a rt ic u la r ly  u s e lu l  to  e n s u re  th a t  th e  
p a tie n t  h a s  a  r e s t íu l  n ig h t  b e fo re  t h e  p r o c e d u re ;  h y p n o tic s  
m a y  b e  u s e d  fo r  1 to  3 n ig h ts  b e ío re .  T h o se  d ru g s u se d  
i n d u d e  th e  b e n z o d ia z e p in e s  d ia z e p a m , n itra z e p a m , a n d  
te m a z e p a m ; te m a z e p a m  is p re le r re d  w h e n  it is im p o r ta n t  to  
m in im ise  a n y  re s id u a l e ữ e c ts . T h e  a n tih is ta m in e s  h y d ro x y - 
z in e  a n d  p r o m e th a z in e  h a v e  b e e n  u s e d  in  c h ild re n .1-4-5 O ral 
s e d a tiv e s  h a v e  n o  a n a lg e s ic  e ffe c ts  a n d  a p p ro p r ia te  
a n a lg e s ia  s h o u ld  b e  gi v e n .5 I t h a s  b e e n  su g g e ste d  th a t  th e  
efficacy  o f  t h e  o ra l  s e d a tiv e  in  a d u lt  p a tie n ts  c a n  b e  
e n h a n c e d  b y  th e  c a re h il  a d d it io n  o f in h a le d  n i tro u s  ox ide; 
th e  d e p th  o f  s e d à tio n  c a n  b e  c h a n g e d  as  n e c essa ry  b y  
v a ry in g  th e  t it ra t io n  o f  th e  la t te r .4

1. H oscy MT. UK N ational C linicai G u ide lines  in  Paed ia tric  D entistry—  
m anag ing  a n x io u s  ch ild ren : th c  usc o ỉ  c o n srio u s  scdarỉon  in  paed ia tric  
d en tis try . Im  J  P a e d ia tr D o ư  2002; 12: 3 5 9 -7 2 . A lso availab le  a t: h t ip ://  
w w w .rcscn g .a c .u k /fd s /p u b li c a tio n s* d in ic a l-g u id c lin c s /c lin ic a l_ g u id e ' 
l ỉn e s /d o c u m e n ts /p a e d .s e d a t to n .p d í (acccssed 2 6 /0 7 /1 0 )

2. Sco ttish  Im erco ỉleg ia te  G u ide ỉỉnes  N etw ork . Safe sc d atio n  of c h iid ren  
unde rg o in g  d iagnostic  a n d  th e ra p eu tic  p ro cc d u re s: a  n a tio n a l clinical 
guỉdcU ne (ỉssued  M ay 2004) ỉw ith d ra w n  a n d  a w a ỉtin g  u p d a te ). 
A vailabỉe a t: h ttp : //w w w .s ig n .ac .u k /p d f /s ig n 5 8 .p d f  (accessed 2 1 /0 9 /0 5 )

3. H oỉroyd L R o b c n s  GJ. In h a la tio n  sedation  w ith  n iiro u s oxide: a rcv iew . 
Dent ù p d a íe  2000; 27 : 1 41 -6 .
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th e  a d u lt d e n ia l p a tỉe n t . D en t C lin  N o rth  A m  2002: 46 : 7 8 1 -8 0 2 .

5. A lcaino  EA . C o n sd o u s  se d atio n  ỉn  p a c d ia tr k  d e n tis try : c u rre m  
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E n d o sc o p y . T h e  p ra c tic e  o f g iv in g  se d a tìo n  r o u tin e ly  
b e fo re  e n d o sc o p y  v a rie s  vvidely b e tw e e n  a n d  vvithin c o u n -  
tr ie s .1'3 I t is u n d e a r  v v h e th e r  s e d a t io n  im p ro v e s  p a tie n t  
c o m ío r t  a n d  th e  e a se  o f p e río rm in g  th e  p ro c e d u re ;1 th e re  
m a y  b e  a ỉa i lu re  to  d is t in g u ish  be tv v een  th e  n e e d  fo r seda- 
t io n  a n d  th e  n e e d  fo r  a n a lg es ia  in  su c h  p ro c e d u re s . U lti- 
m a te ly  th e  a c ce p ta b ility  o f u n s e d a te d  e n d o sc o p y  d itte rs  
ừ o m  p a tie n t  to  p a tie n t  a n d  p ro c e d u re  to  p ro c e d u re ,2 a n d  
it m a y  b e  a p p ro p r ía te  to  o ffe r p a tie n ts  th e  c h o ic e .4

In tra v e n o u s  b e n z o d ia z e p in e s  a re  c o m m o n ly  u se d  for 
s e d a tio n  d u r in g  e n d o s c o p y .1-2-5-6 M id a z o lam  is g e n e ra lly  
p r e íe ư e d  to  d ia z e p a m  b e c a u se  o f  its  s h o n e r  d u ra t io n  o f 
a c tio n  a n d  g re a te r  a m n e s t ic  e ffec ts.‘  S ince  h y p o v e n ti la t io n  
a n d  o x y g e n  d e s a tu ra t io n  m a y  o c c u r  vvith b e n z o d ia z e p in e s  
a n d  th e  p ro c e d u re  itse lf  c a n  lovver o x y g e n  sa tu ra tio n , so m e  
r e c o m m e n d  th e  u se  o f  p ro p h y la c tic  n a sa l  o x y g e n  w ith  
o x y g e n  s a tu ra tio n  m o n ito r in g .2-3-5-6

I n ư a v e n o u s  o p io id  an a lg e s ic s  s u c h  a s  m o rp h in e  a n d  
p e th id in e  h a v e  a lso  b e e n  g iv en  b u t  t h e y  h a v e  la rg e ly  b e e n  
re p la c ed  b y  th e  n evver s h o r te r-a c tin g  opio ids, ío r  ex a m p le  
íe n ta n y l,  w h ic h  h a v e  ỉa s te r  rec o v e ry  tứ n e s .3'6 B en zo d iaz - 
e p in e s  h a v e  o f te n  b e e n  g iv en  w i th  op io id s , i n d u d in g  
p e th id in e ,  s in c e  s u c h  c o m b in a tìo n s  m a y  re d u c e  gagg ing  a n d  
in c re a se  p a t ie n t  to le ra n c e .2 T h e y  c a n  b e  u se d  to g e th e r  to  
a c h ie v e  d e e p  s e d a tio n  a t  h ig h e r  d o se s  th a n  th o se  u se d  ío r  
c o n s d o u s  se d a tio n . H o w e v e r, th e r e  is a n  in c re a se d  risk  oi 
c a rd io re sp ữ a to ry  eU ects a n d , possib ly , ía ta litie s  w ith  su c h  
c o m b in a tio n s .2-5 T h e re ío re , th e  u s e  o f  th e  lo w e s t  effec tive  
d o se s  h a s  b e e n  re c o m m e n d e d 3-5 a n d  o p io id s  s h o u ld  b e  g iven  
b e ío rc  b e n z o d ia z e p in e s , w h c r e  po ssib le , a n d  t h e ứ  e ữ ec ts  
m o n ito re d  b e ío re  p ro c e e d in g .5 T h e  a d d it io n  o f  in tra v e n o u s  
d ip h e n h y d ra m in e , d ro p e r id o l (b u t see  also  A d v erse  EHects, 
T re a tm e n t,  a n d  P re c a u tìo n s  of D ro p e rid o l, p .  1072 .2 ), o r  
p r o m e th a ã n e  to  su c h  c o m b in a tio n s  m a y  r e s u lt  in  d e e p e r  
sed ario n  a n d  m a y  b e  u se d  in  p a tie n ts  w h o  a re  in a d e q u a te ly  
s e d a te d .6

L o w -d o se  in tr a v e n o u s  p ro p o ío l  h a s  also  b e e n  u se d  for 
c o n s d o u s  se d a tio n  as  a n  a lte m a t iv e  to , o r  w ith , m id a z o la m  
a n d  o p io id s .4 I t  p o te n t ia te s  t h e  eH ects o f b e n z o d ia z e p in e s  
a n d  op io ids, th u s  r e d u d n g  th e  doses  r e q u ire d  ỉo r  sed a tio n  
a n d  a n a lg e s ia .4 P ro p o ío l  h a s  b e e n  u s e d  a lo n e  fo r  d e e p  
s e d a tio n  e s p e d a l ly  i n  p ro lo n g e d  o r  c o m p le x  p ro ce d u re s ; 
b e n e f l t  h a s  n o t  b e e n  shovvn c o n d u s iv e ly  fo r  s h o ite r  
p ro c e d u re s .4 T h e  r isk  o f  a d v e rse  e tíe c ts  m a y  l im it  its  u se 6 
a n d  th e  p re se n c e  o f  a n  a n a e s th e tis t  is u su a lly  r e q u ire d .5 
F o sp ro p o fo l, a  p ro d ru g  o f p ro p o ío l , is av a ila b le  in  som e 
c o u n tr ie s  fo r  s e d a tio n .

C o n t in u o u s  m o n i to r ín g  o f t h e  s e d a te d  p a t i e n t 's  
h a e m o d y n a m ic  a n d  v e n ti la to r y  s ta tu s ,  a n d  lev e l of 
c o n s d o u sn e s s  is re c o m m e n d e d .2' 10

T h e  u s e  o ỉ  to p ic a l a n a e s th e tic s  s u c h  as l id o c a in e  sh o u ld  
p ro b a b ly  b e  re se rv e d  fo r  th o se  w h o  p r e íe r  to  u n d e ig o  
e n d o sc o p y  v v ith o u t s e d a tio n  as  to p ic a l a n a e s th e s ia  a p p e a ts  
to  se rv e  lit tle  u s e lu l  fu n c ú o n  in  p a tie n ts  p re m e d ic a te d  w ith  
b e n z o d ia z e p m e s  o r  o p io id s .4 "  T h e re  a p p e a rs  to  b e  n o  
p rac tic a l d iííe re n c e  b e tw e e n  in d iv id u a l to p ica l a n a e s th e tic s . 
S p ray s a re  s a le r  a n d  m a y  b e  m o re  e ííe c tiv e  t h a n  lozenges.

All CTOSS-reíerences reíer to entries in Volume A
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b u t  e v e n  vvhen  u s in g  a sp ra y  i t  is d iiE c u lt to  a n a e s th e tís e  th e  
o r o p h a ry n g e a l reg io n  e ííe c tìv e ly .

T h e re  is g re a t  v a r ìa t io n  in  th e  m e th o d s  o ỉ  se d a tio n  a n d  
a n a lg e s ia  u s e d  fo r c h i l d r e n  u n d e rg o in g  e n d o sc o p y .7' 10 T h e  
c h o ic e  b e tw e e n  g e n e ra l  a n a e s th e s ia  a n d  se d a tio n  in  th e s e  
p a tie n ts  is su b je c t to  d e b a te .7 M a n y  o ỉ  t h e  reg im en s  u se d  
a p p e a r  to  b e  s ỉin ila r to  th o s e  u se d  in  ã d u lts ;  d ru g s  c o m m o n ly  
u s e d  in d u d e  m id a z o la m , o p io id s  s u c h  a s  íe n ta n y l  o r  
p e th id in e ,  a n d  p ro p o ío l .7-10 Hovvever, t h e  u s e  o f  p ro p o ío l is 
g e n e ra lly  n o t  re c o m m e n đ e d  ỉn  c h ild re n  (see  I n d d e n c e  o f 
A d v e rse  E ỉfects, u n d e r  P ro p o ío h  p . 1 9 1 3 .3 ). In  th e  UK, 
g e n e ra l  a n a e s th e s ia  is t h e  ỉa v o u re d  m e th o d  fo r  y o u n g e r  
c h ild re n ; p re m e d ic a tio n  w ith  o ra l m id a z o la m  h a s  also  b e e n  
u sed .*

1. R istìtcankare M. t í  a i. Is r o u ỉin e ly  g ỉven  c o n sd o u s  seđation  of b e n e ỉit 
d u r in g  co lonoscopy? G a stro m ta t En dose  1999; 4 9 : 566 -72 .

2. Z uccaro  G. Sedadon  a n d  se d ad o n le ss  endoscopy . G a ữ ro in te s E ỉtd o sc  C ỉb t 
N  A m  2000 ; 1 0 :1 -2 0 .

3. K aran  SB, Bailey PL. U p d a te  a n d  rev ỉew  o í  m o d e ra te  a n d  deep  sedatỉon . 
G a sa v in te st En dosc C lin  N  A m  2004 ; 14: 2 8 9 -3 1 2 .

4 . L azza ron l M, B ỉanch ỉ P o rro  G. P re p a ra tỉo n , p rem e d ic atio n . a n d  
su rv e ỉlU n ce . Eru b sco p y  20 0 5 ; 37 : 101-9 .

5. B rid sh  S o d e ty  o í G astro e m e ro lo g y . G u ide lines : sa íe ty  an d  se d atỉo n  
d u r in g  endoscop ic  p ro c c d u rc s  (issúed  S e p te m b cr  2003 ). A vaỉlabỉe a u  
h t tp : / /w w w .b s g .o r g .u k /p d ỉ_ w o r d _ d o c s / s e d a t io n .d o c  (a c c e s s e d  
3 0 /0 5 /0 6 )

6. U c h te n s ie m  DR, t í  a i. A m e ric an  S o d e ty  ĩo r  G astro in testin a ỉ H ndoscopy. 
S e d a tìo n  a n d  an esth e sỉa  in  GI endoscopy . G a stro in u st E n ắ o ỉc  2008 ; 68: 
8 1 5 -2 6 . Aỉso av a ỉla b ỉe  a u  h ttp ://w w w .a sg e .o rg /u p lo ad e d F U es / 
P u b l ic a tÌG n s_ a n d _ P ro d u c ts /P ra c tÌc e _ G u id e U n e s /S e d a tỉo n % 2 0 a n d %  
2 0 A n e s th e s ia % 2 0 in % 2 0 G I % 2 0 E n d o s c o p y % 2 0 2 0 0 8 .p d í  (ac ce ssed  
1 1 /0 6 /0 9 ), í

7 . L igh tda le  JR . S eda tỉo a  a n d  analgesỉa  in  th e  p e d ỉa tr ic  p a t ỉe n t  G a stra in ta t 
En d o sc C lin  N  A m  2004 ; 14 : 38 5 -9 9 .

8. S c o td sb  IntercoD egỉa te  G uideU nes N etw ork . Safe  se d atío n  o f  c h ild ren  
u n d e rg o in g  d iagnostic  a n d  th e ra p e u tỉc  p ro c td u re s : a  n a tío n a l d in ic a l 
g u id e ỉỉn e  (issued M ay  2004 ) [w icbd raw n  a n d  aw a iting  u p d a te ]. 
A vaỉlab le  a u  h ttp : //w w w .s ig n .ac .u k /p d f /s ig n 5 8 .p d i (accessed 2 1 /0 9 /0 5 )

9. K rauss B, G reen  SM . P ro c ed u ra ỉ se d atìo n  a n d  a nalgesìa  ỉn ch ild ren . 
L a n c tí 2 0 0 6 ; 3 6 7 :7 6 6 -8 0 .

10. L ee K K , t í  a i A m e ric an  Socỉe ty  fo r G as tro ỉn tes tỉn a l E ndoscopy. 
M odiA catỉons ỉn  e iĩtío scop ic  p r a a ỉc e  ío r p e d ỉa tr ic  p a tíen ts . G a stro in test 
E n d o sc  2008 ; 6 7 :1 - 9 . A lso a vaiỉab le  a u  h ttp : //w w w .a sg e .o rg /W o rk A re a / 
sh o w c o m e n u a sp x ? ỉd « 4 ỉ7 6  (accessed  1 1 /06 /09 )

11. D avis DE. t í  a l. T optcal p h a ry tig e a l a n es th e s ia  d o e s  n o t  im prove  u p p e r  
g a s tro ỉn te s tin a l e n d o sc o p y  ỉn  c o n sd o u s  se d a te d  p a tỉen ts . A m  J  
G a sữ o a tíe n ỉ 1999; 9 4 : 1853—6.

I n te n ỉ iv e  c a r e .  N o t a ll  p a tie n ts  in  in te n s iv e  ca re  u n i ts  
r e q u ire  se d a tiv es  if su tt ic ie n t  a n a lg e s ia  is a c h iev ed , p a rt i-  
c u la r ly  a f te r  th e  first 2 4  to  4 8  h o u rs , b u t  m o s t w ill re q u ire  
a  b a la n c e d  c o m b in a tio n  o ỉ  a n a lg esics  a n d  se d a tiv es  to  
r e l ie v e  p a in  a n d  a n x ie ty .1'9 I t  is in a p p ro p r ia te  to  u se  h ig h  
d o ses  o f  an a lg esics  to  a c h ie v e  d e e p  s e d a tio n  a n d  i t  is also 
in a p p ro p r ia te  to  u s e  se d a tív e s  a lo n e  fo r  p a d e n ts  w h o  a re  
in  p a in .  A d e q u a te  a n a lg e s ia  is r e c o m m e n d e d  b e ío re  g iv in g  
se d a tiv e s  i n  o rd e r  to  a v o id  o v e r- s e d a tio n .4-7 T h e  re q u ire d  
lev e l  o f  s e d a tio n  m a y  v a ry  b u t ,  in  g e n e ra l ,  m a n y  c o n s id e r  
p a tie n ts  s h o u ld  b e  m a in ta in e d  a s le e p  b u t  e asily  ro u sa b le .

M o st sed ativ es  a n d  an a lg e s ic s  a re  g iv e n  p a te n te ra lly .  
C o n t in u o u s  in tra v e n o u s  in ỉu s io n  a v o id s  t h e  p e a k s  a n d  
t r o u g h s  o f  a n a lg e s ia  a n d  s e d a t io n  a s so c ia te d  w i th  
i n te r m i t te n t  in tr a m u s c u la r  o r  in tr a v e n o u s  dosage, b u t  to  
w h a t  e x te r n  it  im p ro v e s  p a tìe n t  o u tc o m e s  is u n d e a r :  
s e d a tio n  p ro d u c e d  in  th is  w a y  m a y  p ro lo n g  th e  n e e d  fo r  
m e c h a n ic a l  v e n ti la t io n  a n d  in c re a se  p u lm o n a r y  com p lica - 
tio n s .

O p io id  analgesics  h a v e  b o th  se d a tiv e  a n d  a n a lg esic  
p ro p e r t ie s  a n d  a re  a p p ro p r ia te  fo r s e d a tío n  w h e n  p a in  is 
a n t id p a te d ,  a l th o u g h  s p e d a l  cạ re  is r e q u ire d  in  th o se  n o t  
a r t i íĩ r ia lly  v e n ti la te d . T h e  a n ti tú ss ív e  a c tio n  o f  th e  o p io id s  
m a y  a lso  h e lp  v e n ti la te d  p a tie n ts  to  to le r a te  a  tra c h e a l  tu b e . 
T h e  c h o ic e  o f op io id  m a y  v a ry  b e tw e e n  c e n tre s , as w e ll as 
vvith p a t ie n t  ch ara c te r is tic s . M o rp h in e  is a  su ita b le  o p io id  in  
m a n y  s itu a tio n s  in  in te n s iv e  c a re 6 b u t  h a s  a  s lo w  o n s e t  o f 
a c tio n . If  p ro lo n g e d  s e d a t io n  is r e q u ire d ,  a n a lg esia  c a n  b e  
o b ta in e d  b y  a lo a d ìn g  d o se  fo llo w e d  b y  a c o n tin u o u s  
in íu s io n . M a n y  c e n tre s  n o w  ỉa v o u r  t h e  u s e  o f  o n e  o f  th e  
p h e n y lp ip e r id in e  d e riv a tiv e s . l e n ta n y l,  a líe n ta n il,  su fe n ta -  
n il, o r  r e m iíe n ta n i l.5' 9

P ro p o ío l  is vvidely u s e d  fo r  s h o r t - te r m  se d a tio n  (u p  to  72  
h o u rs )  in  in te n s iv e  c a re  u n i ts ,4"9 a l th o u g h  c o n c e m s  h a v e  
b e e n  ra ise d  a b o u t its  sa íe ty . p a r t ic u la r ly  in  c h ild re n  ( in  
w h o m  u s e  is g e n e ra l ly  n o t  r e c o m m e n d e d ) ,  o r  w i th  
p ro lo n g e d  u se  o r  h ig h e r  r a te s  o f in fu s io n  (see  a lso  I n d d e n c e  
o f  A d v e rse  EHects, u n d e r  P ro p o lo l, p . 1 9 1 3 .3 ). I t  m a y  b e  
p a r t ic u la r ly  u se ỉu l in  n e u ro s u rg ỉc a l  p a tie n ts  to  re d u c e  ra is e d  
in tr a c r a n ia l  p re s su re ,4-4 o r  w h e n  r a p id  a w a k e n in g  is 
im p o r ta n t .4

B e r a o d ia ie p in e s  'in d u c e  s le e p  a n d  re d u c e  a n x ie ty  a n d  
m u sc le  t o n e  as w e l l  a s  p ro v id in g  p r o ío u n d  a m n e s ia ; 
h o w e v e r ,  th e y  d o  n o t  p ro v id e  a n a lg e s ia . M id a z o lam  h a s  a  
ra p id  o n s e t  a n d  s h o r t  d u r a t io n  o f  a c tio n  fo llo w in g  sin g le  
d o s e s .  a n d  h a s  la r g e ly  r e p la c e d  d ia z e p a m  a s  t h e  
b e n z o đ ia z e p in e  o f 'c h o ice  ỉo r  s e d a tio n . I t  ũ  p a rt ic u la rly  
ỉa v o u r e d  fo r  lo n g e r - te rm  se d a tio n  (m o re  t h a n  7 2  h o u r s ) .5-9 
T h e  h a lỉ-U ỉe  oi m id a z o la m  c a n  b e  su b s ta n tia l ỉy  in c re a se d  
w h e n  g iv e n  as a  c o n d n u o u ỉ  in tr a v e n o u s  in h is io n  ío r  lo n g -  
t e r m  s e d a t io n  in  p a t ie n ts  in  in te n s iv e  c a re . L o ra ze p a m  h a s  
a lso  b e e n  u s e d 1'6 p a r t ic u la r ly  in  t h e  U SA .4 a n d  m a y  b e  
a s s o d a t e d  w ith  le s s  y a r ia b il i ty  i n  av v a k en in g  t im e s , 
a l th o u g h  o n se t  o f a c tio n  m a y  b e  s lo w e r  t h a n  m id azo lam .

AU b e n z o d ia z e p in e s  te n d  to  p ro d u c e  c a rd io v a sc u la r  a n d  
re s p ữ a to ry  d e p re s s io n  a n d  c a re  is r e q u ữ e d  u  th e y  a re  u s e d  
w ith  o p ìo ìd s  as  is u su a lly  th e  case  in  th is  se ttin g .

F lu m a z e n il  is a  s p e d fic  b e n z o d ia z e p in e  a n ta g o n is t  a n d  
so m e  su g g e st th a t  i t  m a y  b e  o f  u s e  to  a s ã s t  th e  r e t u m  o f 
s p o n ta n e o u s  te s p ứ a tio n  a n d  c o n s d o u sn e s s  in  p a tie n ts  
re c e iv in g  b e n z o d ia z e p in e s . M u ltip le  d o ses  m a y  b e  r e q u ir e d  
as  i t  h a s  a  sh o r t  d u r a t io n  of a c tio n .1 H o w e v e r, its  r o u t in e  u se  
a f te r  p ro lo n g e d  b e n z o d ia z e p in e  t re a tm e n t  is n o t  u suaU y  
r e c o m m e n d e d  b e c a u s e  o f th e  r isk  o í in d u d n g  w ith d ra w a l  
sy m p to m s .4

D e x m e d e to m id in e  is a lso  a p p ro v e d  fo r  u se  in  in te n s iv e  
c a re  a s  a  s e d a tìv e ; it  is s ta te d  to  h a v e  a n a lg e s ic -sp a r in g  
p ro p e r tie s .4

K e ta m in e  h a s  b e e n  in v es tig a te d  fo r  s e d a tio n  in  th e  
in te n s iv e  c a re  s e tt in g 4 a n d  a p p e a rs  to  b e  e ỉíe c tìv e ; i t  m a y  b e  
u s e d  as  a n  a d ju v a n t .4-9 C lo n id ỉn e  is also  u s e d  as a n  a d ju v a n t  
to  o th e r  d ru g s .1-6'*-9 In  a g ita te d  o r  deU ríous p a tie n ts  
h a lo p e r ìd o l m a y  b e  u sed .4,4

S to p p in g  ơ e a tm e n t  vvith sed atìv es  s u c h  as  b e n z o d ia z -  
e p in e s , op io id s , a n d  p ro p o ío l  to o  rap id ly  m a y  le a d  to  
w i th d ra w a l  sy m p to m s ,4-7 e sp ed a U y  a f te r  h ig h  d o se s  o r  
p ro lo n g e d  se d a tio n  (m o re  t h a n  1 w e e k ) . D oses s h o u ld  b e  
ta p e re d  to  p re v e n t  su c h  sy m p to m s. T o le ra n c e  to  b e n z o -  
d ia z e p in es  c a n  d e v e lo p  a n d  m a y  b e  re la te d  to  lo n g - te rm  
s e d a tìo n  (2 d a y s  o r  m o re ); to le ra n c e  to  o p io id s  h a s  a lso  b e e n  
re p o r te d .7

M e th o d s  o f s e d a tio n  a n d  an a lg e s ia  ỉo r  c h i l d r e n  in  
in te n s iv e  ca re  a re  s u b je a  to  d e b a te . M a n y  o f  t h e  r e g im e n s  
u s e d  a p p e a r  to  b e  s im ila r  to  th o se  u se d  in  a d u lts  o r  
m o d iS c a tio n s  o í  e x is tin g  reg im e n s  fo r p a e d ia tr ic  s e d a tío n . 
D ru g s  c o m m o n ly  u s e d  i n d u d e  m id a z o la m  a n d  o p io id s  su c h  
as  í e n ta n y l  o r, in  p a rt ic u la r , m o rp h in e .3 H o w e v e r, t h e r e  h a s  
b e e n  so m e  c o n c e m  o v e r a  r e p o r t  o f  e n c e p h a lo p a th y  
a s so d a te d  w ith  t h e  p ro lo n g e d  u se  o f  m id a z o la m  w ith  
íe n ta n y l  fo r  s e d a tio n  in  in ỉa n ts  u n d e r  in te n s iv e  ca  r e  (see 
E n c e p h a lo p a th y , u n d e r  E ííec ts  o n  th e  N e rv o u s  S y stem , 
p .  1 0 6 6 .2 ) .  A s m e n t io n e d  a b o v e , p r o p o ío l  is  n o t  
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sleep disorders
T h e  e x a c t  íu n c t io n  o f s leep  is u n c e r ta in  b u t  it  is b eU eved  to  
b e  in v o lv e d  in  e n e rg y  c o n se rv a tio n , to ta l  b o d y  r e s to rạ t io n  
a n d  r e c u p e ra tio n , a n d  d e v e lo p m e n t a n d  g ro w th . T h e re  a re  
tw o  States o f  s leep : n o n -ra p id -e y e -m o v e m e n t  (n o n -R E M ) 
sleep , w h ic h  is su b d iv id e d  in to  4  stages , a n d  ra p id -e y e -  
m o v e m e n t  (REM ) sleep , so m e tữ n e s  c a lled  s ta g e  5 . In it ia l ly  
th e r e  is a  p e rio d  o f  lig h t s le e p  (stages 1 a n d  2) íoUovved b y  
d e e p  s leep  (stages  3 a n d  4 ); th is  la t te r  p e rio d  is a lso  knov v n  
as  s lo w -w a v e  s le e p . A fter s tag e  4, vvhich  o c c u rs  a b o u t  90  
m in u te s  a í te r  flrs t ta llin g  a s leep , th e re  is a  p e rio d  o f  REM  
sle e p  (stag e  5) d u r in g  w h ic h  m o st d re a m s  o c c u r a n d  EEG  
tra c e s  sh o w  h ig h -f re q u e n c y  w av es . D u rin g  a p e rio d  o f  s leep  
th e re  a re  s e v era l c y d e s  o f s tag es  I to  4  tollovved b y  REM  
sleep , vvith p e rio d s  o f  n o n -R E M  sleep  b e c o m in g  s h o r te r  a n d  
p e río d s  o f R E M  s le e p  Ionger. I t  is th e  s lo w -w a v e  s le e p  th a t  is 
c o n s id e re d  to  b e  th e  m o re  re s to ra tiv e . M o st h e a l th y  a d u lts  
s leep  fo r  sin g le  p e rio d s  o f  b e tw e e n  7  to  8 h o u r s  a  day , 
a l th o u g h  th e r e  is a  vvide ra n g e  of n o r m a l  s le e p in g  tũ n e  
( t e m  4  to  11 h o u rs ) .  In  o ld  a g e  th e re  is Iess s lo w -w a v e  s leep  
a n d  s le e p  b e c o m e s  m o te  íra g m e n te d .

S leep  d iso rd e rs  in d u d e  in so m n ia  (se e  belovv), h y p e r-  
so m n ia  su c h  as  n a rc o le p sy , p . 23 1 4 .3 , in  vvhich t h e  tim in g , 
le n g th ,  a n d  q u aU ty  o f  s leep  is a lte re d , a n d  th e  p a ra s o m n ia s  
(see  S le e p -a s so d a te d  M o v e m e n t  D iso rd ers , p . 1 0 3 4 .2 )  in  
w h ic h  a b n o rm a l  e v e n ts  o c c u r  d u r in g  sleep .

In so m n id . In so m n ia  is th e  in a b il ity  to  a c h ie v e  o r  m a in ta in  
s le e p  a n d  is th e  m o s t  c o m m o n  o f th e  s le e p  d iso rd e rs .1'20 It 
o f te n  lea v e s  su H ere rs  íe e lin g  u n r e h e s h e d  b y  s le e p  a n d  
m a y  le a d  to  im p a ire d  d a y tú n e  p e tỉo n n a n c e .
•  T ra n s ie n t  in so m n ia  m a y  o c c u r  In  th o se  w h o  n o rm a l ly  

s le e p  w e ll a n d  m a y  b e  d u e  to  a n  a lte ra t io n  in  th e  
c o n d id o n s  t h a t  s u r ro u n d  sleep , fo r  e x a m p le  n o ise ,  o r  to  
a n  u n u s u a l  p a t te m  o f  r e s t  a s  in  s h ií t  vvork o r  trav e U in g  
b e tw e e n  tim e  z o n e s  ( je t lag ) . Í t  m a y  a lso  b e  a s s o d a te d  
w i th  a c u te  d iso rd ers .

•  S h o n - te rm  in so m n ia  is o ỉ te n  re la te d  to  a n  e m o tio n a l 
p ro b lem  o r  m o re  se rio u s  m ed ic a l  Ulness s u c h  as a c u te  
p a in . It m a y  las t fo r  a  few  w e e k s  a n d  m ay  rec u r .

•  C hron ic  in so m n ia  m a y  b e  a tt i ỉb u te d  to  a n  u n d e rly in g  
p sy ch ia tric  d iso rd e r, e s p e d a lly  d e p re ss lo n  o r  a n x ie ty , to  
a lcoho l o r  d ru g  ab u se , to  c e r ta in  d ru g  a e a tm e n ts ,  to  
excessive c a ỉỉe in e  in ta k e , to  d a y tim e  n a p p in g , o r  to  
physica l ca u se s  su c h  as p a in ,  p ru ri tu s ,  o r  d y sp n o e a .

M a n a g e m e n t o f in so m n ia  r e q u ữ e s  re so lu tio n  o f a n y  
stxessíul p r e d p i ta n t  o r  id e n tih c a tio n  a n d  t r e a tm e n t  of 
a n y  u n d e r l y i n g  c a u s e s ,  w i t h  a n  e m p h a s i s  o n  
n o n -p h a rm a c o lo g ic a l  m e a s u r e s  s u c h  as  c o u n s e l l in g ,  
b e h a v io u ra l th e ra p y , d e v e lo p m e n t o f  re la x a tio n  tec h n i-  
q u e s , a n d  a v o id a n c e  o f s t im u la n t  su b s ta n c e s . H y p n o tíc  
d ru g s  sh o u ld  id ea lly  b e  re se rv e d  ỉo r  sh o rt  c o u rse s  in  th e  
a c u te ly  d istressed  p a tie n t;  t h e y  s h o u ld  b e  a v o id e d  in  th e  
e lde rly , a n d  t h e ữ  u se  is  r a re ly  ju s t i5 e d  in  c h ild ren . 
GeneraU y, h y p n o tic s  s h o u ld  b e  g iv e n  a t  th e  lo w e s t  e ííe c tìv e  
do se  for as sh o r t  a  p e rio d  as  po ssib íe . In  t ra n s ie n t  in so m n ia  
One o r  tw o  doses o f a  s h o rt-a c tin g  h y p n o d c  in a y  b e  
ind ica ted , vvhereas i n  s h o r t - te rm  in so m n ia  in te n n i t t e n t  
doses  of a sh o rt-a c tin g  h y p n o tìc  g iv en  fo r n o  m o ie  t h a q  3 
w eek s  (p re ỉe ra b ly  o n ly  1 w e e k )  m a y  b e  a p p ro p r ia te . 
C h ro n ic  in so m n ia  ra re ly  b e n e h ts  t o m  h y p n o d c s  a n d  
r o u d n e  u se  o ỉ  h y p n o tìc s  is u n d e s ira b le . T o le ra n c e  c a n  
dev e lo p  rap id ly  ( in  3 to  14 d a y s  w ith  c o n tin u o u s  u se )  a n d  
w ith d ra w a l a f te r  lo n g -te rm  u s e  c a n  lea d  to  r e b o u n d  
in so m n ia  a n d  a w i th d ra w a l sy n d ro m e .

B e n zo d iazep in es  a re  g e n e ra lly  reg a rd e d  as t h e  h y p n o tic s  
o f  choice. T h e y  h a s te n  s le e p  o n se t, d e c re a se  n o c tu m a l  
avvakenings, in c re a se  to ta l s le e p in g  tìm e , a n d  o f te n  b n p a r t  a  
se n se  of d e e p  a n d  r e ừ e s h in g  s leep . S lo w -w a v e  s leep  a n d  
RE M  sleep á re , hovvever, re d u c e d  a n d  th e  e x tra  s leep in g  
tìm e  is la rg e ly  m a d e  u p  o f re la tív e ly  lig h t s le e p . A  s h o rt-  
a c tín g  b e n z o d ia z e p in e  su c h  as te m a z e p a m  is g e n e ra lly  u s e d  
w h e n  res id u a l se d a tio n  is u n d e s ira b le , ư  ía llin g  a s leep  is a  
p ro b lem , or, vvhen n ecessa ry , in  e ld e ily  p a tíe n ts .  H o w e v e r, 
a  w ith d ra w a l s y n d ro m e  is m o re  c o m m o n  w ith  t h e  s h o rt-  
a c tin g  b e n z o d ia z e p in e s . L o n g e r-a c tin g  b e n z o d ia z e p in e s  
su c h  as n iư a z e p a m  a re  in d ic a te d  w h e n  e a rly  w a k in g  is a  
p ro b le m  a n d  possib ly  w h e n  a n  a n x io ly tìc  e£fect is  n e e d e d  
du ring . th e  d a y  o r  w h e n  so m e  im p a ũ m e n i  o f  p sy c h o m o to r  
h m c tìo n  is accep tab le .

B ecause  o f  th e  h a z a rd  o f  d e p e n d e n c e  w ith  b e n z o d ỉa z -  
e p in e s  (see p . 106 5 .1 ), th e  U K  CSM Jl h a s  is su e d  c e rta in  
re c o m m e n d a tio n s :
•  th e y  s h o u ld  b e  u se d  to  ư e a t  in so m n ia  o n ly  vvhen  i t  is 

severe, d isab ling , o r  su b je c tin g  th e  in d iv id u a l to  e x tre m e  
disư ess

•  th e y  sh o u ld  b e  g iv e n  in  th e  lo w e s t dose  w h ic h  c o n ơ o ls  
sy m p to m s (if possib le , in te rm itte n d y )

•  th e y  sh o u ld  n o t  b e  c o n tin u e d  b e y o n d  4  w e e k s
•  th e y  sh o u ld  b e  w i th d ra w n  b y  g ra d u a l ta p e r ín g  o f t h e  

dose to  ze ro
S u b se q u e n tìy , th e  E U  C o m m itte e  o n  P ro p rie ta ry  M e d id n a l  
P ro d u c ts  (CPM P) h a s  r e c o m m e n d e d  th a t  t h e  t re a tm e n t  
p e rio d  sh o u ld  b e  lim ite d  to  2  w e e k s  w h e n  b ro tiz o la m , 
m idazoIam , o r  tr ia zo la m  a re  u se d .22

T o le ran ce  to  th e  h y p n o tic  effec ts  of b e n z o d ia z e p in e s  
deve lops rap id ly , w i th  s leep  la te n c y  a n d  p a t t e m  r e tu m in g  
to  p re t re a tm e n t  leve ls  vv ith in  a  fe w  w e e k s  o f  s ta r tin g  
ư e a tm e n t.

S everal o th e r  d ru g s  h a v e  b e e n  u s e d  as  a l te m a t ív e s  to  th e  
b en z o d ia z e p in e s . Z a lep lo n , z o p id o n e , a n d  z o lp id e m  a a  o n  
th e  sam e  re c e p to rs  o r  re c e p to r  su b ty p e s  as t h e  b e n z o d ia z -  
e p in es  a l th o u g h  s tru c tu ra lly  th e y  a re  u n re la te d .  T h e ừ  sh o r t  
d u ra tìo n  o f a a io n  m ak e s  th e m  m o re  su ita b le  ío r  p a tíe n ts  
vvho h a v e  t r o u b le  ía l l in g  a s le e p .  T h e  C P M P  h a s  
rec o m m e n d e d  th a t  t re a tm e n t  w i th  z o lp id em  sh o u ld  b e  
lim ited  to  a m a x im u m  of 4  vveeks.22 I t re m a in s  to  b e  p ro v e n  
vvhether th é se  d tu g s  o t te r  a n y  a d v a n ta g e s  o v e r  th e  
b en z o d ia z e p in e s . In d ee d , th e  C SM  considers  t h a t  z o p id o n e  
h as  th e  sa m e  p o te n d a l  fo r  a d v e rse  p sy c h ia ttic  rea c tio n s , 
in c lu d in g  d e p e n d e n c e , as b e n z o d ia z e p in e s .ỈJ NICE24 in  th e  
UK to u n d  n o  c o m p e llin g  e v id e n c e  o f a n y  d in ỉc a lly  u s e h il  
diK erences b e tw e e n  th e se  d ru g s  a n d  th e  s h o rte r-a c tin g  
b e n z o d ia z e p in e s  in  te rm s  o f  e ữ icacy , a d v e n e  eS ec ts , o r  
p o ten tía l fo r  d e p e n d e n c e  o r  a b u se , a n d  re c o m m e n d s  th a t  
p a d e n ts  w h o  d o  n o t  re s p o n d  to  za le p lo n , z o p id o n e , 
zo lp idem , o r  b e n z o d ia z e p in e s  s h o u ld  n o t  b e  svvitched 
b e tw e e n  th e s e  h y p n o tìc s ; p a tìe n ts  m a y  b e  sw itc h e d  if 
a d v e tse  e£fects d ữ e c tly  re la te d  t o  a  sp e tíh c  d r u g  o c c u r.

T he  tricycU c a n d d e p re s s a n t,  d o x e p in , m a y  b e  u se d  in  th e  
m a n a g e m e n t  o f in so m n ia  c h a ra c te r ise d  b y  dU H culty ín  s leep  
m a in te n a n c e .2’ I t  is g iv en  in  lo w e r  d o ses  t h a n  th o se  u se d  fo r  
d e p ressìo n .

T he u se  o f  d o r a l  h y d ra te  a n d  its  d e riv a d v e s  a s  h y p n o tíc s  
is  n o w  v e ry  lim ite d . T h e y  h a v e  b e e n  used  as ạ l te m a tìv e s  to  
b e n z o d ia z e p in e s  in  th e  e ld e rly , a lth o u g h  th e r e  ■ is n o  
c o n v in d n g  e v id e n c e  o f  a n y  s p e d a l  v a lu e  in  th e s e  p a tíe n ts .  
T h e y  u se d  to  b e  c o n s id e re d  u s e fu l  h y p n o tíc s  f o r  c h ild re n  b u t  
su c h  u se  Is ra re iy  ju stif ie d .

C lo m e th ia z o le  h a s  a lso  b e e n  u s e d  as a n  a l te m a d v e  to  
b e n z o d ia z e p in e s  in  th e  e ld e d y . N asal a n d  c o n ju n c tìv a l

http://www.bsg.org.uk/pd%e1%bb%89_word_docs/sedation.doc
http://www.asge.org/uploadedFUes/
http://www.sign.ac.uk/pdf/sign58.pdi
http://www.asge.org/WorkArea/
http://www,sccm.org/professional_
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i r r i t a t i o n  m a y  b e  tro u b le s o m e , a n d  t h e  d a n g e r  o f  
o v e rd o s a g e  a n d  r is k  o ỉ  d e p e n d e n c e  s h o u ld  b e  c o n sid e red .

S o m e  a n tìh is ta m in e s  h a v e  h y p n o t íc  p ro p e r tie s  a n d  a 
n u m b e r ,  ỉ n d u d in g  a lim e m a z in e , d ip h e n h y d ra m in e , d o x y l-  
a m in e , a n d  p ro m e th a z in e ,  a re  m a rk e te d  ỉo r  in so m n ia . T h e y  
m a y  'c a u s e  tro u b le so m e  a n tìm u sc a r in ic  effec ts a n d  th o se  
w i th  l o n g e r  h a lỉ - I iv e s  m a y  c a u se  h a n g o v e r  e ííe c ts . 
P ro m e th a T Ĩn e  is  a lso  p o p u la r  fo r  u s e  in  c h ild re n , b u t  su c h  
u se  is  n o t  u s u a lly  ju s tif ie d  (see  S u d d e n  I n ía n t  D e a th  
S y n d ro m e  u n d e r  A d v e rse  E ỉtec ts  o f  P ro m e th a z in e , p . 6 39 .1 , 
fo r  í u r th e r  de ta ils ) .

B a rb itu ra te s  a re  n o  lo n g e r  re c o m m e n d e d  as  h y p n o tic s  
b e c a u s e  o f  t h e ữ  a d v e rse  e ữ e c ts . T h e  CSM 2‘ h a s  a d v ised  th a t  
b a rb i tu ra te s  s h o u ld  o n iy  b e  u se d  ỉo r  in so m n ia  th a t  ỉs s e v ere  
a n d  in tra c ta b le  w h e n  th e r e  a re  c o m p e llin g  rea so n s  to , a n d  
t h e n  o n ly  i n  p a tie n ts  a lre a d y  ta k in g  b a rb itu ra te s .  I t  w a s  a lso  
a d v ise d  th a t  a t t e m p t ỉ  s h o u ld  b e  m a d e  to  w e a n  p a tie n ts  off 
b a r b i tu r a te  h y p n o tic s .  S im ỉla rly , c o m p o u n d s  su c h  as 
e th c h lo rv y n o L  a n d  m e th a q u a ỉo n ẽ  a re  n o t  r e c o m m e n d e d .

A lc o h o l is  n o t  r e c o m m e n d e d  b e c a u se  i t  h a s  a  sh o r t  w e a k  
h y p n o t ìc  a c tio n , a n d  re b o u n d  e x c ita tio n  c a n  resu lt in  e a rly  
m o m in g  in so m n ia .  I ts  d iu re tic  e ííe c ts  c a n  in te r ru p t  s leep  
a n d  c h ro n ic  u se  c a n  le a d  to  ra p id  d e v e lo p m e n t of to le ra n c e  
a n d  a d d ic tio n .

T ry p to p h a n , so m e tũ n e s  in  th e  ío n n  of d ie ta ry  su p p le -  
m e n ts ,  h a s  e n jo y e d  so m e  p o p u la r i ty  in  th e  t re a tm e n t  of 
in so m n ia .  I ts  e fficacy  is d iíE c u lt to  s u b s ta n tia te  a n d . s in ce  
t h e  p u b lic a tio n  o f  re p o r ts  lin k in g  t ry p to p h a n  w ith  th e  
e o s in o p h ilic -m y a lg ia  sy n d ro m e , p re p a ra tio n s  in d ic a te d  for 
i n s n m n i a  h a v e  b e e n  vvithdravvn h o m  th e  m a rk e t  in  m a n y  
c o u n tr ie s .

M e la to n in ,  a  h o r m o n e  b e lie v e d  to  b e  in v o lv e d  in  th e  
m a in te n a n c e  o f  d r c a d ia n  rh y th m s . m a y  b e  u se ỉu l  in  th e  
t r e a tm e n t  o{ in so m n ia s  su c h  as  th o se  d u e  to  j e t  l a g 27 o r  
o th e r  d iso rd e rs  (vvhere i t  m ig h t a c t  b y  rese ttin g  th e  b o d y  
d o c k ) ,  a n d  in  th e  e ld e r iy . H o w e v e r, ỉts  b e n e ỉi ts  h a v e  b e e n  
q u e s tio n e d ,2* a n d  c e rta in ly  e v id e n c e  fo r  a  d ứ e c t h y p n o tic  
e ffec t is  less  c o n d u s iv e ;  its  s le e p - in d u t ín g  p ro p e r tie s  a re  
u s u a lỉy  o n ly  se e n  a f te r  v e ry  h ig h . su p rap h y s io lo g ica l 
c o n c e n t r a t ìo n s  h a v e  b e e n  a t t a in e d .5-* R a m e lte o n , a 
m e la to n in  re c e p to r  a g o n is t, is u se d  as  a  h y p n o d c  in  so m e  
c o u n tr ie s .
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S le e p ^ i s s o d a l e d  m o v e m e n t  d i s o r d e r s .  P a ra so m n ia s  a re  
m o to r  d iso rd e rs , w i th  o r  w i th o u t  a u to n o m ic  ỉe a tu re s ,  t h a t  
o c c u r  d u r in g  s le e p  o r  a re  e x a g g e ra te d  b y  s leep . S o m e o í  
t h e  m a in  p a ra s o m n ia s  i n d u d e  n ỉg h tm a re s ,  n ig h t  te ư o r s ,  
sleepvtralk ing  (so m n a m b u lism ) , n o c tu m a l  e n u re s is  
(p . 2 3 4 9 .1 ) , b ru x ism  ( te e th  g r ín đ in g ), h e a d  b a n g in g , a n d  
a g g re ss io n  d u r in g  s le e p . O th e r  c o m m o n  m o v e m e n t  d iso r- 
d e rs  a s s o d a te d  vvith s le e p  a re  res tle ss  legs s y n d ro m e  a n d  
p e r io d ic  l im b  m o v e m e n ts  in  sleep . P a ra so m n ia s  a re  c o m - 
m o n  b u t  r a re ly  re q u ire  t r e a tm e n t  w ith  d ru g s  o th e r  t h a n  
th e  sy m p to m a tic  ư e a tm e n t  o f  s le e p -re la te d  m ed ic a l p ro -  
b lem s . T h e  m a n a g e m e n t  o f  so m e  o f th e s e  c o n d lt io n s  is d is- 
c u s se d  b r ie ũ y  b e lo w .

T h e  r e s t l e s s  l e g s  s y n d r o m e  is c h a ra c te r ise d  b y  a n  
u n p le a s a n t  c re e p in g  se n sa tio n  d e e p  in  th e  legs w ith  a n  
irre s is tib le  u rg e  to  m o v e  th e m . S y m p to m s b e g in  d u r in g  
re la x a tio n  in  th e  e v e n in g s  a n d  in  b e d , a n d  in te r íe re  vvith th e  
a b il i ty  to  fall a s leep . T h e  ae tio lo g y  o f  th is  c o n d it io n  is 
o b sc u re  a n d  t r e a tm e n t  h a s  b e e n  larg e ly  e m p ir ic a l.1’11 D rug  
t r e a t m e n t  m a y  n o t  a lv v a y s  b e  n e c e s s a r y  a n d  
n o n -p h a rm a c o lo g ic a l  m e th o d s  su c h  as g ood  s le e p  h y g ie n e  
s h o u ld  b e  trie d  in it ia l ly . '-5 7 * 12 T h e re  h a v e  b e e n  re p o n s  of 
eH icacy  w ith  a  vvide ra n g e  o f ư e a tm e n ts ,  a l th o u g h  (evv h a v e  
b e e n  tvell s tu d ie d . D o p a m in e rg ic  th e ra p y  h a s  e m e rg e d  as a  
c o m m o n  Íirst-U ne ữ e a tm e n t ,  a  lo n g -a c tin g  a g o n is t, su c h  as 
c a b e rg o lin e , p e rg o lid e , p ram ip ex o le , o r  ro p in iro le , b e in g  
p r e ỉe r r e d  in  o rd e r  to  a v o id  th e  c o m p lica tio n s  a s so d a te d  vvỉth 
le v o d o p a .’-6 * '12 A n tíc o n v u lsa n ts , su c h  a s  c a rb a m az e p in e , 
c lo n a z e p a m , a n d  g a b a p e n tỉn  m a y  be  o f u se  ÚI th o se  
in to le ra n t  o í  d o p a m in e  ag o n is ts  o r  in  th o sc  w h o  re q u ire  
a d d it io n a l  m e d ic a tio n .5 *'11 O th e r  d ru g s  th a t  h a v e  b e e n  
r e p o r te d  to  b e  o f  b e n e íi t  in c lu d e  so m e  o p ỉo ids , d o n id in e ,  
a n d  th e  b e n z o d ia z e p in e s .5-7' 12 I ro n  s u p p le m e n ta t io n  m ay  b e  
e ííe c tiv e  if  t h e  s y n d ro m e  is a sso c ia te d  w í th  iro n  d e h d e n c y .2'
4-7' 12 M a n y  p a tie n ts  w í th  res tle ss  leg s  s y n d ro m e  e x h ỉb it 
p e r i o d i c  l ỉ m b  m o v e m e n t s  i n  s le e p ,2-3 c h a ra c te r ise d  b y  
re p e tit ìv e  p e rio d ic  leg  a n d  ío o t  j e rk in g  d u r in g  sleep . 
T re a tm e n ts  t r ie d  a re  s im ila r  to  th o s e  fo r th e  res tle ss  legs 
s y n d io m e ; d o n a z e p a m  a n d  lev o d o p a  a re  a m o n g s t th e  d rugs 
shovvn to  b e  o f  b e n e h t.

S o m e  p a r a s o m n ia s  h a v e  re sp o n d e d  to  t r e a tm e n t  vvith 
b e n z o d ia z e p m e s .IỈ' 15 T h e se  i n d u d e  b ru x ism , h e a d  b an g in g , 
a g g re ss io n  d u r in g  sleep , n ig h t te r ro rs , a n d  s leep w a lk in g .
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Acamprosaỉe Calcium
IBANM, USAN, rlNNMI

Ácamprbsat-Calcium; Acamprosate calciqúẹ; Acamprosate 
de cáicium; Acamprosiato de, calcio; ' Ậcamprosatum. 
.calcicum; Alamprosaaụiltalsiurn; Akamprosát vápenatì sủl; 
Àkámptọsàtkalcium; Akamprosato íạicio druska; Akàmpro- 
zát-kaióum; Cạldi.Ạcamprosạtụm; Cạídum Acetylhortiọtaur- 
inate; Ka/tbL|kiti AKaMnpcaaT.
Caldum 3-acetamido-1 -propanesulphate. 
Q o H ^ C a N A S r- íO O i
CAS —  77337-76-9 (acamprosate); 77337-73-6 (acamprosatè
calcium). ............  ■
ATC —  N07BB03. 
um —  5937SNỊDOU. :

P h a rm a c o p o e ia s .  I n  Eur. (see  p . v ii) .
P h . E u r .  8 : (A c a m p ro sa te  C a ld u m ) . A  vvhite  o r  a lm o s t w h ite  
p o w d e r .  F re e ly  so lu b le  in  vvater; p ra c tic a lly  in so lu b le  in  
a lc o h o l a n d  in  d ic h lo ro m e th a n e . A  5 %  s o lu tio n  in  vvater h as  
a  p H  o f  5 .5  to  7 .0 .

Uses and Administrơtìón
A c a m p ro sa te  h a s  a  Chem ical s tru c tu re  s im ila r  to  t h a t  o f  th i 
e n d o g e n o u s  a m in o  a d d ,  h o m o ta u r in e ,  vvhỉch  is a  s t r u c tu r a  
a n a lo g u e  o í  g a m m a -a m in o b u ty r ic  a d d  (GA BA— p . 2 5 0 9 .2  
a n d  t a u i in e  (p . 2 6 2 6 .2 ). I t  is g iv en  as  th e  c a ld u m  s a lt  t< 
p r e v e n t  re la p s e  in  a lco h o lics  w h o  h a v e  b e e n  v v e a n ed  o i : 
a lc o h o l (b e lo w ) . T h e  u s u a l  o ra l d o se  is 6 6 6  m g  0 

a c a m p ro sa te  c a ld u m  g iv e n  th re e  tú n e s  d a ily . I n  p a t ỉe n t  
vveighing  less  t h a n  6 0  k g  a su ita b le  do se  is 6 6 6  m g  a 
b re a k ía s t  ío llovved  b y  3 33  m g  a t  m id d a y  a n d  3 3 3  m g  a 
n ig h t.  F o r  d o se s  in  p a d e n ts  w ith  r e n a l  im p a irm e n t,  SCI 

b e lo w . T r e a tm e n t  sh o u ld  b e  s ta r te d  as so o n  as p o ss ib le  a fte  
a lc o h o l w i th d ra w a l  a n d  m a in ta in e d , e v e n  iỉ t h e  p a tie n  
re lap ses , ỉo r  t h e  r e c o m m e n d e d  p e rio d  of 1 y e a r.

A d m in is tr a t io n  in  r e n a l  im p a irm e n t.  I t  is c o n á d e r e d  
lik e ly  th a t  a c c u m u la r io n  o f a c a m p ro sa te  w o u ld  o c c u r  vvití 
p ro lo n g e d  u s e  o f  th e ra p e u tic  doses in  p a n e n ts  w i th  re n a  
im p a irm e n t.  I t  h a s  b e e n  re p o r te d  th a t  th e  m e a n  m a x im u n  
c o n c e n tra t io n  o f  a c a m p ro sa te  a f te r  a  s in g le  6 6 6 -m g  o ra  
do se  vvas 8 1 3 n a n o g ra m s /m L  in  12 p a tie n ts  vvìth m o d e ra ti  
o r  se v e re  r c n a l  im p a irm e n t c o m p a re d  w ith  1 9 8 n a n o  
g ram s/m L  in  6 h e a lth y  su b jec ts; v a lu e s  fo r th e  p lasm  
e lim in a tio n  h a lí- li íe  vvere 4 7  a n d  18 h o u rs , re sp e c tiv e ly .

L icen sed  p ro d u c t  in ío im a t io n  in  th e  U K  c o n tra - in d ic a te  ; 
th e  u se  o f a c a m p ro sa te  in  p a tie n ts  w ith  r e n a l  im p a i r m e n . 
(se ru m  c re a t in in e  g re a te r  t h a n  1 2 0 m ic ro m o le s /li tre ) .  u  
l ic e n sed  p r o d u c t  in fo rm a tio n  a lso  c o n tra - in d ic a te s  t h e  us  : 
o f a c a m p ro sa te  in  th o se  w ith  s e v ere  r e n a l  im p a irm e n :  
( c re a tin in e  d e a r a n c e  (CC) less t h a n  3 0 m L /m ín u te ) .  
H o w e v e r, in  th o se  vvith m o d e ra te  im p a irm e n t  (CC 3 0  1 1  

5 0 m L /m in u te ) ,  a n  in itia l o ra l do se  o f 3 33  m g  th r e e  t im e ;  
d a ily  m a y  b e  g iv en .

I . W ỈIde M i  W agsta ỉf A J. A cam prosate: a rev iew  o í its p h a rm a co lo g y  a n  i 
d ia ỉc a l  p o te m ia l in  th e  m a n a g e m e n t o f a icoho l d e p e n d e n c e  a ỉ t t r  
d e tox iG ca tion . D ru gs 1997; 53: 1038 -53 .

A lcoho l d e p e n d e n c e .  A c a m p ro sa te  is c o n s id e re d  to  b e  c f 
u se  as  a n  a d ju n c t  to  p s y c h o th e ra p y  in  m a in ta in in g  absti • 
n e n c e  a íte r  a lc o h o l vvithdravval in  p a tie n ts  vvỉth a ỉc o h d  
d e p e n d e n c e  (p . 1 7 35 .1 ). A  sy s te m atic  r e v ie w ‘ o f  2 4  ra n d o -  
m ise d , p la c e b o -c o n ơ o lle d  s tu d ie s  in v o lv in g  6 9 1 5  p a tie n is  
c o n d u d e d  th a t  a c a m p ro sa te  h e lp s  to  p re v e n t  r e la p s e  a n  1 
in c re a se  th e  n u m b e r  o f d r in k - fre e  d a y s  d u r in g  ơ e a tm e r  t 
a n d  p o s ã b ly  fo r  u p  to  o n e  y e a r  th e re a íte r .  H o w e v e r, o th e r  
o u tc o m e s  s u c h  as p r e v e n t in g  a r e tu m  to  h e a v y  d r in k in ị  
w e re  n o t  s ta tis tica lly  s ig n iE c a n t vvith a c a m p ro sa te  ư e a i -  
m e n t;  in  a d d it io n . its  u se  w i th  n a lt r e x o n e  d id  n o t  p r o d u c ĩ  
a n y  a d d it io n a l  b e n e fit.

S ev era l m e c h a n ism s  h a v e  b e e n  p ro p o se d  to  a c c o u n t  fc r  
a c a m p ro sa te ’s a c tìo n  in d u d in g  irứ ú b itio n  o f  n e u ro n a l  
h y p e re x d ta b il i ty  b y  a n ta g o n is in g  e x c ita to ry  a m in o  a d d s  
su c h  a s  g lu ta m a te .

1. R ỗ sn e r  s. t í  a i. A cam prosate  ío r  a lcohoi d e p en d e n ce . A vailab le  in  T t t  
C o c h ran e  D atabase  o í Sys iem atỉc  Review s; Issue  9. C h ỉc h e s te n  Jo h  1 
W iley; 2 0 1 0  (accessed 0 1 /0 2 /1 1 ) .

G a m b fin g . A  case  r e p o r t  o f a  p a tìe n t  w h o  n o tic e đ  th a t  s h : 
w a s  a b le  to  a v o id  e x cessiv e  gam blirìg  w h ile  r e c e iv in ị  
t r e a tm e n t  vvith a c a m p ro sa te  fo r a lc o h o lism .1

1. Raj YP. G am bling  o n  acam prosate : a  ca se rep o r t. J  ơ in  P sye h iứ try  201 ; 
71 : 1245 -6 .

T in n ih is . A c a m p ro sa te  h a s  b e e n  t r ie d 1 in  th e  m a n a g e m e r  t 
o ( t in n i tu s  (p. 1 9 94 .1 ) w ith  so m e  b e n e & d a l resu lts .

1. A xevedo  A A . P ig u d re d o  RR. T ín n ilu s  tr e a a n e n t  w iíh  a c a m p ro M i:: 
d o u b le -b l in d  s tu d y . B ra z  J  O to rh in o la ryn g o l 2 005; 71 : 6 1 8 -2 3 .

Adverse Effeđs
T h e  m a in  a d v e rse  e ữ e a  o f  a c a m p ro sa te  is d o s e - r e la te i  
d ia r rh o e a ;  n a u s e a ,  v o m id n g , a n d  a b d o m in a l p a in  o c c u r  le: s 
ừ e q u e n t ly .  O th e r  a d v e rse  e ữ e c ts  h a v e  i n d u d e d  p r u r i tu  , 
a n d  o c c a s io n a lly  a  m a c u lo p a p u la r  ra sh ; b u l io u s  sk i 1 

rea c tio n s  h a v e  o c c u rre d  ra re ly . D e p re ssio n  a n d  E u c tu a t ío r  s 
in  lib id o  h a v e  a lso  b e e n  re p o r te d .  H y p e rse n sitiv ity  re a c t ìo r  s 
i n d u d in g  u r tic a r ia , a n g io e d e m a . a n d  a n a p h y la x is  h a > :  
b e e n  re p o r te d  v e ry  rare ly .

E H e d s  o n  th e  sk in . A  case  o f e ry th e m a  m u lt í ío rm e  in  ĩ 
w o m a n  w ith  d r rh o s is  o f t h e  liv e r  h a s  b e e n  a t t r ib u te d  t D 
u se  o ỉ  a c a m p ro sa te 1 a lth o u g h  b o th  th e  d iag n o s is  a n d  a n  Y 
a s s o d a ú o n  w i th  a c a m p ro sa te  h a v e  b e e n  s e rio u s ly  c h a  - 
le n g e d .2 •

1. F o rrlc r-B eau lĩcu  M . r t  a l. Possib le  a sso ó a l io n  o f e ry th c n u  m u ltU o n : c 
w ith  a c a m p n u a le . L a ita t 1992; 339: 991.

2 . P o tg ỉc ter  A s , O p som er L  A ca m p ro sa if  as c ause  o ỉ e ry th e m a  m u lt i ío r r  e  
c o n tes ted . L a n ã t 1992; 340; 8 5 6 -7 .

Precautions
A c a m p ro sa te  ỉs  n o t  m e ta b o lis e d  Via t h e  l iv e r  a n d  i s  
p h a rm a c o k in e tic s  a re  n o t  a lte re d  in  p a tie n ts  w i th  m ild  10  

m o d e ra te  h e p a tỉc  im p a irm e n t  (C h ild -P u g h  C lasses A  a r  d
B ) ; n o  c h a n g e  in  d o se  is r e q u ire d  in  s u c h  p a tie n ts .  ]n  
p a tie n ts  w i th  se v e re  h e p a tic  im p a irm e n t  (C h ild -P u g h  C la 5
C ) , U K  lic e n s e d  p ro d u c t  in lo rm a t io n  c o n tra - in d ic a te s  ử  e
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u se  o f  a c a m p ro sa te  a l th o u g h  n o  ad v ic e  is p ro v id e d  in  us 
l icen sed  in ỉo rm a t io n . F o r  p re c a u t ìo n s  re g a rd in g  th e  u se  of 
a c a m p ro sa te  in  p a t ie n ts  w i th  r e n a l  im p a irm e n t, see u n d e r  
Uses a n d  A d m in is tra t io n , p . 10 3 4 .3 .

Porphyria. T h e  D ru g  D a ta b a se  fo r  A c u te  P o tp h y ria , com - 
p iled  b y  th e  N o n v e g ia n  P o rp h y r ia  C e n t te  (NAPOS) a n d  
th e  P o rp h y ria  C e n tre  S vveden , d a ssiB es a c a m p ro sa te  as  
p ro b a b ly  n o t  p o rp h y r in o g e n ic ;  i t  m a y  b e  u se d  as  a  d ru g  o f 
first c h o ic e  a n d  n o  p r e c a u t io n s  a re  n e e d e d .1

1. T he  D ru g  D atabase  ío r  A cuce P o rp h y ria . A vailab le  a c  h rtp ://w w w . 
d ru g s-p o ip h y ria .o rg  (accessed  2 9 /0 7 /1 1 )

Pharmacokinetics
A b so rp tio n  o f  a c a m p ro sa te  ừ o m  th e  g a s tro in te s tin a l tra c t  is 
s lo w  b u t  s u s ta in e d  a n d  is  $ u b jec t to  c o n s id e ra b le  
i n te r ìn d iv id u a l  v a r i a t i o n .  S te a d y - s ta te  c o n c e n tr a ú o n s  
o c c u r a ỉ te r  d o sa g e  f o r  7  d a y s . B io av a ilab ỉlity  ís re d u c e d  ư 
g iv en  w i th  ío o d . A c a m p ro s a te  is  n o t  p ro te in  b o u n d  a n d  
a l th o u g h  it is h y d r o p h lh c  ỉ t  is r e p o r te d  to  CTOSS th e  b lood- 
b ra in  b a r r ie r .  A c a m p ro s a te  d o e s  n o t  a p p e a r  to  b e  
m e tà b o lis e d  a n d  is e x c re te d  u n c h a n g e d  in  th e  u r in e . T he 
e lim in a tío n  h a lỉ - h íe  a f te r  o ra l  d o se s  h a s  b e e n  rep o r te d  to  b e  
a b o u t 33  h o u rs .
R e íe re n c e s .

1. S a iv in  s, tí al. C lin lc a ỉ p h a rm a c o k in e tic s  o ỉ a ca m prosate . ơ in  
P h a rm a co km tí 1998; 33 : 3 3 1 -4 5 .

2. X u F, t í  a L  P ỉu trm a c o k in e tia  o f  acam prosace  c a ỉd u m  in  he a lth y  C hinese  
subjects- a ỉre r  -oraỉ adm ỉn ỉsc ra tíoD  o f  th re e  dosage  ỉeveỉs. A n nem ủ ữ el-

' fo n tk u n s 2 0 0 9 :3 9 ĩ 6 3 1 -4 .

Preparations
Proprietary Preparations (details a re  given in  Volum e B)

Sõigle-ingredient Preparations. Arg.: Cam pral; AustraL: Cam- 
praĩ; Austria: C am pral; Belg.: Cam pral; CÕmuL: Campral; Chiĩe: 
Cam prah Cí: CampraL' Denm.: Cam pral; Fr.: Aotah Ger.: Cam- 
pral; Hung.: C a m p n d t; Indũr. A caĩnprol' / r i :  Campral; Jprr. 
Regtect; Ãíex.: C am p ra lt; Neth.: Caínpral; Norw.: Cam prah PoL: C am prab Port.: C am prah  S.Afr.: Besobrial; Singapore. 
Cam pral; spain: C am pral; Z u lex f; Swcd.\ Campral; Switz.: 
Cam pral; TŨrk.: Cam prãl; UK: Cam pral; USA: Campral.

A c e c a r b r o m a l  ỊriNNì
Acécarbromal; Acecarbromalum; Acetcarbromal; Acetylcar- 
bromal; Ai4eKap6p0Ma/i. -
N-Acetyl-f/-<2-bromo-2-ethylbutyryl)urea;. 
Q H l5BrN203=279.1 
CÁS — 77-66-7.
UNII — E47C56IGOY.

Protìle
A c e c a rb ro m al is a  b ro m u r e id e  w ith  s im ila r  ac tio n s  to  th o se  
o f c a rb ro m a l (p. 1 0 4 4 .1 ). I t  h a s  b e e n  u se d  fo r its  sedative  
p ro p e r tie s  b u t  th e  u s e  o f  b ro m ỉd e s  is g e n e ra lly  d e p re c a te d '

Preparations
Proprietary Preparatìom (details a re  given in  Volum e B)

MubHngredient Preparations. Cz.: A trodort; Rus.: A irodor 
(Aệpoflõp)f.

A c e p r o m a x in e  IBAN, ríNNi 
Acepromaán; Acepròmaãnà; Acépromaáne; Acepromaá- 
num; Aseprómatsiini;AÍ4enpoMa3MH. . . .
10-(3-DimethylaminopropyỌphenothiazin-2-yl methyl 
ketone.
C,9H22N2OS=326.5 
CAS T- 61-00-7.
AT C— N05AA04.
ATC Vet — QN05AA04.
UNI1 —  S4EJ303F0R. -

A c e p r o m a x in e  M a le a t e  ỊBANM, USAN. riNNMi 
Acepromaána',': malếato de; - Acépromaãne, Maléate d'; 
,AcẹprQmazihi;Maleas('  Acetỳlpromaáne Maleate; Aseproma-' 
zin Malẽat; Maleato 'de acépromaána; ■ AtienpoMa3MHa 
Maneaĩ. ■ ,J-V.
,1Q-(3-Dimethylaminopropyl)phenothĩazin-2-yl methyl 
'kétone hydrogen maleáte. 1 ' : .)
,<Z19H22N1O SẤH A=442-5 - . .• 7 '  -
ÍAS — 3598-37-6. . ' ■ 7 . " 7 .  '  777 ■
•ÀTC — N05AA04. - . ‘ -. r" '}■;ị  *
ẠTC Vet — QN05AAỌ4 -
íl{NII — 37862HP20M . < 7 7  7";7 -
P h a rm a c o p o e ia s . ' I n  us ỉor v e te r in a r y  u se  o n ly . AIso irr BP (Vet).
B P (V et)  2 0 1 4 : (A c e p ro m a ã n e  M a le a te ) . A  y e llo w  cxyst- 
a llin e  p o w d e r .  S o lu b le  in  vvater a n d  in  a lcoho l; Ễreely

so lu b le  in  c h lo ro ỉo n n ; s lig h d y  so lu b le  in  e th e r . A  1%  
so h it io n  in  w a te r  h a s  a  p H  o f 4 .0  to  4 .5 .

U S P  36 : (A c e p ro m a z in e  M a le a te ) . p H  o f  a  1%  s o lu tio n  is 
b e tw e e n  4 .0  a n d  5.5. P r o t e a  t r o n  lig h t.

Proft'/e
A c e p r o m a á n e  is a  p h e n o th i a á n e  w ith  g e n e ra l  p ro p e r tie s  
s iin iia r  to  th o se  o ỉ c h lo rp ro m a z in e  (p . 1 0 4 5 .2 ). I t  h a s  b e e n  
g iv e n  o ra lly  a s  th e  m a le a te  in  t h e  t r e a tm e n t  oi a n x ie ty  
d iso rd e rs , h icc u p s , a n d  n a u s e a  a n d  v o m itin g . D oses 
ẹ q u iv a ỉe n t  to  10  to  2 0  m g  o f  t h e  b a se  m a y  b e  g iv e n  as  a  
s in g le  dose  o r  u p  to  th r e e  tim e s  d a ily  ỉo r  a n x ie ty  d iso rd ers ; 
lovver doses h a v e  b e e n  g iv e n  f o r  h icc u p s , a n d  n a u s e a  a n d  
v o m itin g .

A c e p ro m a d n e , as  t h e  base, h a s  a lso  b e e n  g iv e n  in  
p re p a ra tìo n s  fo r  th e  m a n a g e m e n t  o f  in so m n ia .

Preparotions
Proprietary Preparcriions (details a re  gi v en  in  V olum e B) 

Single-ỉngredient Preparationx. Denm.: Plegidl; Turk.: Plegidl. 

MubMngredient Preporotkms. Fr.: N o c tra n t.

Aceprometazine iriNNi
?16-64 CB; Aceprometaána; Acéprométazine; Aceprometaã- 
num; AnenpoiuteTa3MH. '
10-(2-Dimethylamlnopropyl)phenothíazln-2-yl methyl 
ketone. ■' ■ ■ • 1 :
C19H22N2OS=326.5 
CÁ S— 13461-01-3.
UNII —  984N9YTM4Y.

Prọ/Ị7e
A ceprom etaàL ne i$ a  p h e n o th i a ã n e  w ith  g e n e ra l  p ro p e rd e s  
s im ila r  to  th o s e  o f  c h lo rp ro m a z in e  (p . 1 0 4 5 .2 ). I t  is a v a ỉla b le  
u s u a lly  as  t h e  m a le a te  i n  p te p a r a tío n s  ỉo r  t h e  m a n a g e m e n t  
o í in s o m n ia .

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

Muki-ingredient Praparalions. Fr.: M e p ro n iz in e t; N octranf.

A llo b a r b ita l lUSAN, riNNỊ
Allobarbìtàaỉt. Allobarbítalum; Allobarbitone; Alobarbital; 

:JDiallylbarbitone; Diallylbarbituric Acid; Dịallylmalonylurea; 
Diallyrnalum; NSC-9324; AmioổapÔKTan.
SỊSrDìâlíylbarbituilc
C ió H i2 N A = 2 0 8 2  .
-045— 52-43-7.
ATC —  N05CA21. ■
ATC Vet —  QN05CA21. ■ 
u m  —  8NT43ŨG2HA. ■

Pro/ĩ/ẹ
A llo b arb ita l is  a  b a rb i tu ra te  vvith g e n e ra l  p ro p e r tie s  s im ila r  
to  th o se  o f  a m o b a rb ita l  (p . 1 0 3 7 .2 ). I t  h a s  b e e n  u s e d  in  
c o m b in a tio n  p re p a ra tio n s  fo r  t h e  ư e a tm e n t  o f  s le e p  
d ỉso rd e rs  a n d  p a in  b u t  b a rb i tu ra te s  a re  n o  Io n g e r  c o n s id e re d  
a p p ro p r ía te  fo r  su c h  p u rp o se s .

Preparations
Praprietory Preporotions (details a re  g ĩven  in  V olum e B)

Muhi-ingredient Preparotioni. Hung.: D em algonilt; PoL: Krople 
ZoladkoweỶ; Pabialgin Pf; Turk.: Spasmo-Panalgine.

Alprazolam ÍBAN, USAN. riNN)
Alpratsolàamị; Àlprazoliám; Alprazólamas; Alprazolamum; U- 
31889; Annpa30naM. ; . ...;
8-Chlõrorl-methỵl-6-phenyl-4tt-1 i2,4-triazolo[4,3-o][1,4]berh: 
zodiazepine - >
C,7H,jCIN4=3088
CAS —  28981-97-7 (alprợzolam). • "
ATC —  N058A12
ATC Vet —  QN058A12
ỊỊNĨI —  ỴŨ55MQ3IZY / ,

S tre e t n a m e s . T h e  fo llo w in g  te r m s  h a v e  b e e n  u se d  a s  's ơ e e t  
n a m e s ' (see  p . vii) o r  s la n g  n a m e s  ỉo r  v a rio u s  to rm s  o f  
a lp ra z o la m : "

B ars; B e n z ó ; C o ỉh n s ; D o g b o n es; F o ' B a n ;  Fo’s; F o o tb a lỉs; 
F o rg e tfu l H lls ; F o u r  B a is ; F re n c h  F ries; G o ld  B ars; G re e n  
B ars; Q u a d  b a r;  S c h o o l B uses; S ticks; T o tẹ m  Poles; W h ite  
B a n ;  X -B oxes; X an -B ars; X a n n ie s ;  X a n n y ; X a n y  B ars;

Z an n y ; Z an-B ars; Z ann ies; Z anny-B ars; Z any  b a n  Zbars; Z- 
Bars.

P h a rm a c o p o e iạ s .  I n  Chín., Eur. (see  p. VÍĨ), Jpn, a n d  us.
P h . E u r .  8: (A lp razo lam ). A  w h ite  o r  a lm o s t vyhite, 
c ry sta llin e  povvder. I t  e x h ib its  p o ly m ọ tp h ism . P ractica lly  
in so lu b le  in  w a te n  spa ring ly  so lu b le  in  a lc o h o l a n d  in  
a c e to n e ; íre e ly  so lu b le  in  d ic h lo ro m e th a n e . P ro te c t  h o m  
ligh t.

U S P  36: (A ỉp razo lam ). A  w h i te  to  o f f-w h ite  a y s ta U in e  
p o w d e r . In so lu b le  in  w a te n  so lu b le  in  a lc o h o l; sp a rin g ly  
so lu b le  in  a c e to n e ; ừ e e ly  so lu b le  in  c h lo ro íó rm ; sh g h tiy  
so lu b le  in  e th y l a c e ta te .

Uses and Administation
A lp razo lam  is a  sh o rt-a c tin g  b e n z o d ia z e p in e  w jth  g e n e ra l  
p ro p e r tie s  s im ila r  to  th o se  o f d iaz e p a m  (p. 1 0 6 3 .3 ). I t  is  u s e d  
in  th e  sh o r t- te rm  tre a tm e n t  of a n x ie ty  d is o r d e n  (b elo w ) in  
o ra l doses o f  2 5 0  to  500 m ic ro g ra in s  th re e  tim e s  daỉly , 
in c re a se d  w h e re  n ecessa ry  e v e ry  3 to  4  d ay s to  a  to ta l  d a ily  
d o se  o f 3 o r  4 m g .

I n  th e  t r e a tm e n t  o f p a n ic  d iso rder, w i th  o r  w i th o u t  
a g o rap h o b ia , in it ia l  o ra l doses o f 5 0 0 m ic ro g ra m s m a y  b e  
g iv e n  th re e  t im e s  daily , in c re a se d  w h e re  n e c e s sa ry  in  s teps  
o f  n o  m o re  t h a n  1 m g  ẽ v ery  3 to  4  days; doses  o f  u p  to  10 m g  
d a ily  h a v e  b e e n  u sed .

In  e ld e rìy  o r  d eb ilita te d  p a tie n ts , a n  in it ia l  d o se  o ỉ 
2 5 0 m ic ro g ra m s  tw o  o r  th re e  tim es d ạ ily  h a s  b e e n  
sugg ested . F o r  d o ses  in  p a tie n ts  w ỉth  h e p á tic  o r  r e n a l  
im p a in n e n t,  se e  be lo w .

A  m o d iũ e d -re le a se  p re p a ra tio n  of a lp ra z o Ia m  is a lsọ  
av a ila b le  lo r  o n c e -d a ily  dosing .

R e v ie w s .
I . V eis ter  J C  V o lk e m  ER. C linicai phannaco logy , d ln ic a l  eiBcacy, an d  

bebav io ral to x ỉd ty  0f a Iprazolam : a  rev icw  o í th e  U te ra tu re. C N S D ru g  
R ev  2004; 1 0 :4 3 - 7 6 .

A d m in is tra t io n  in  h e p a tic  o r  r e n a l  im p a irm e n t.  UK
lic e n se d  p ro d u c t  in ỉo n n a t io n  adv ises c a u tiõ n  vvhen  u s in g  
a ỉp ra z o la m  in  p a tie n ts  w ith  h e p a tíc  o r  r e n a l  im p a irm e n t;  it  
is c o n ơ a - in d ic a te d  in  th o se  w ith  sev ere  h e p a tic  ứ n p a ứ -  
m e n t .  In  th e  U SA , licen sed  p ro d u c t in ỉo im a t io n  States th a t  
p a tíe n ts  w ith  a d v a n c é d  liv e r  d isease  m a y  b e  g ỉv e n  a n  in it i-  
a l o ra l dose o f  2 5 0 m ic ro g ra m s  tw o  o r  th re e  tứ n e s  d a ily .

A n x ie ty  d is o r d e r s .  A lp razo lam  h a s  b e e n  tr ie d  h i  t h e  m a n -  
a g e m e n t  of a n x ie ty  d iso rders (p . 1028.1) i n d u d in g  p a n ic  
d iso rd e r  (p. 1 0 2 9 .1 ).

R e íe re n c e s .
1. C ross-N atíooaỉ CoU aboratỉve Pan ỉc  Study, Seoond P hasc  Invesùga to rs . 

D rug  ttc a tm e n t  o f  paxũc d iso rden  com paratìve  efflcacy  o ỉ a ỉp razo lam . 
im lp ra in ine , a n d  p ỉacebo. B r J  P sych ia ứ y  1992; 160: 1 91 -202 .

2. Lepola U M . t í  a l. T h rcc -ycar ỈỎUow-up oỉ p a tíen ts  w ith  pán lc  d iso rdc r 
a fte r  s h o r t- te n n  trea tm e n ỉ w ỉth  a lprazo ỉam  a n d  im ỉp ra m ìn e . In t  ơ ừ t 
P syd u tp h a m u co ỉ 1993; 8 ỉ 115*18.

3. Polỉack M H, t í  a i L on g -ten n  ou tcom e  aỉcer a c u te  tr e a a n e n t  w ỉth  
a lp razo lara  o r  d o n a z c p a m  fo r p a n ỉc  d ỉsorder. J  Q in  P ĩyd ta p h a rm a co l 
1993; 13: 2 5 7 -6 3 .

4 . Sp iegel D A . E fficacy s tu d ỉes  o l  a lp ra zo ỉam  in  p a n ic  d iso rd e r. 
ĩiy ch o p h a rm a eo l B u ỉl 1998; 34: 191-5 .

5. Rỉckels K. A lp razoU m  exiended -re lease  In pan ỉc  d iso rde r. E x p trt O pin  
P h a rm a a th er 2 0 0 4 : 3 :1 5 9 9 -1 6 1 1 .

6. u h le n h u th  EH , t í  a i. Cognitỉve stylc. a ỉp razo lam  p lasm a  leveỉs . a n d  
trea tm e n t r e sp o n se  ỉn  pan ỉc  đ ỉsorder. D epm s A rv rítíy  2008 ; 25 : E 18 -E 2 6 .

D e p re s s io n . A ỉ th o u g h  th e y  m a y  be u s e íu l  ỉo r  a s so d a te d  
a n x ie ty , b e n z o d ia z e p in e s  a re  n o t  u s u a lly  c o n s id e re d  
a p p ro p r ia te  fo r  t re a tm e n t  o f d ep ressio n  (p . 3 9 8 .1 ); h o w -  
e v e r, so m e  d ru g s  su c h  as a lp razo lam  h a v e  b e e n  tr íe d  fo r 
th is  in d ic a tio n .1

1. K rav itz  HM. t í  a ỉ. A lpraxoỉam  a n d  dcpression : a revievv o í risks a n d  
b«nefíts. J  ơ in  P sye h ia írỵ  1993; 54: (suppỉ): 7 8 -8 4 .

P re m e n s ỉru a l  s y n d ro m e . A lp razo lam  h a s  b e e n  r e p o r te d 1*3 
to  p ro đ u c e  a  m a rg in a l  to  g o o d  resp o n se  in  th e  p r e m e n -  
s tru a l  s y n d ro m e  {p. 2 2 7 2 .3 ) b u t  o th ers  h a v e  n o t  fo u n d  it 
to  b e  o f b e n e S t.4 a n d  th e  ro le  o f  b en zo d iazep in e$  1s  l im ite đ  
b y  th e ir  a d v e rse  eữ ec ts. ĩỉ b e n z o d ỉa z e p tn e s  a re  s e le c te d  it  
is r e c o m m e n d e d  th a t  in  o rd e r  to  re d ũ c e  th e  r isk  o f  d e p - 
e n d e n c e  a n d  w ith d ra w a l sy m p to m s th e y  s h o u ld  b e  c a re -  
h i lly  re s tr ỉc te d  t o  th e  lu te a ĩ  p h a se  ỉn  s e le c te d  p a tie n ts .5 
W ith d ra w a l s y m p to m s  m a y  b e  m o re  se v ere  a f te r  s h o r t - a a -  
in g  d ru g s s u c h  as  a lp razo ỉam . A n tid e p re s sa n t d ru g s  su c h  
as  SSRIs m a y  b e  p re ỉẽ rre d .

1. S m ith  s, tí a i  T rea n n em  o t p rem e n stru al sy n d ro m e  w ỉth  a ỉp razo ỉam : 
resu ỉts o f a  d o ub le -b lỉnd . p iacebo-controũed . r ao d o m ỉze d  c ro ssovcr 
d ỉn ỉc a ỉ t r i a l  O b títí G ynecol 1987; 70 : 37-43 .

2 . H arrison  W M . t í  a L  T rea tm eh t o f  p rem e n s tru a l dysp h o rỉa  w ith  
a lp razo lam : a  c o n ư o ỉỉe d  s tudy . A rd t G tn  Psyehừữ ry  1990; 47 : 2 7 0 -5 .

3. F reem an  E W , t ía L A . d oub le -b lỉnd  tĩia l o ỉ o ral p ro g es te ro n e , a lp razo ỉam . 
a n d p ỉa c e b o  in  trea tm e n t o ỉs e v e re  p rem e n stru al sy n d ro m e . JA M A 1995; 
2 7 4 :5 1 - 7 .

4 . E vans SM . t í  Ò L M ood a n d  pe tỉo rm an c e  d u n g e s  ỉn  w o m e n  w tth  
p re m e n s tr u a ỉ  d y sp h o r ỉc  d ỉsõ rd e r. a cu te  e ữ e c ts  o f  a lp ra z o Ia m . 
N eu ro p syóto p h a n n a a log y  1998; 1 9 :4 9 9 -5 1 6 .

5. M orto ỉa  JF . A  r ỉsk ’benefit app ra ỉsa ỉ o f drugs u se d  ỉn  th e  m a n a g e m e n t o í 
p rem e n s tru a ỉ sy n d ro m e . D rũ ậ  Sa fe ty  1994; 10: 16 0 -9 .

The Symbol t  denotes a preparation no longer actively marketed
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T in n h u s . A lp raz o la m  h a s  b e e n  t r i e d M  in  t h e  m a n a g e m e n t  
o f  t ìn n i tu s  (p . 1 9 94 .1 ) a l th o u g h  a d v e rse  e líe c ts  c a n  lim it 
u s e fu ln e s s .

1. J o h n s o n  RM, tí a i  u se  o i a lp razo lam  ỉo r  reB ef of t in n ỉ tu s : a d oub le -b lỉnd  
s tu d y . Ạ rđ t O to la ryn g o ỉ t ìtà d  N tèk  S u t ị 1993; 1 1 9 :5 4 2 -5 .

2 . H u y n h  L. Fieỉds s .  Ã lp raz o ỉam  ỉo r  t ỉn n i tu s .  A ỉtn  P h a rm a m th n  1995; 29: 
3 1 1 -1 2 .

3. V e m o n  JA , M e ik le  M B . M asỉdng  devỉces a n d  a ỉp ra ỉo la m  ơ e a tm e n i  ío r  
tìn n i tu s .  O to la ryn g o ỉ ữ ù t N ơ rth  A m  200 3 ; 34 : 3 0 7 -2 0 .

4. Ja ỉa lỉ M M . t í  a i. T h e  e ỉíec ts  o f a lp n z o ỉa m  o n  tin n iru s : a  cross-over 
ran d o m iz e d  d in ỉc a l tr ia l. M ed  S d  M o n it 2009; 15 : P I55 -PI60 .

Dependence and Wỉthdrawal
A s ỈO I D ia z ep a m , p . 10 6 5 .1 . D e p e n d e n c e  m a y  b e  a p a rt ic u la r  
p r o b le m  a t  th e  h ig h  d o ses  u se d  in  th e  t r e a tm e n t  o f p a n ic  
d iso rd e r .

F o r  th e  p u rp o se  o f w i th d ra w a l  reg im e n s , 2 5 0  m ic ro g ram s 
o ỉ  a lp ra z o la m  m a y  b e  c o n s ỉd e re d  e q u iv a le n t  to  a b o u t  5 m g  
o f  d ia z e p a m .

W H h d r a w a l  s y m p lo m s . N o n c o n v u ls iv e  s ta tu s  e p ỉlep ticu s  
w a s  r e p o r te d 1 in  a  6 4 -y e a r-o ld  m a n  vvith r e n a l  ĩnsuffi- 
c ie n c y  w h o  h a d  s to p p e d  ta k in g  a lp ra z o la m  1 m g  n ig h tly  
a f te r  h a v in g  ta k e n  it fo r  s e v era l y e a rs ; th e  a u th o rs  n o ted  
th a t  th is  s y m p to m  h a s  a lso  b e e n  re p o r te d  w ith  th e  w ú h -  
dravval o f d ia z e p a m  a n d  lo ra z e p am .

1. o ln e s  M ỉ. tí al. N onconvu lsive  s ia tu s  epU epticus resu liỉng  írom  
b e n z o đ ỉa ze p in e  w ith d raw a l. A n n  Ịn te m  M ed  2 0 0 3 :1 3 9 : 9 5 6 -8 .

Adverse Effects and Treatment
As fo r  D ia z ep a m , p . 1065 .3 .

E f fe d s  o n  th e  liver. A  p a tie n t  rec e iv in g  p h e n e h in e  for 
d e p re s s io n  d e v e lo p e d  a b n o rm a l  l iv e r  e n z y m e  v a lu e s  o n  2 
o c c as io n s  w h e n  a lp ra z o la m  w a s  a d d e d  to  th e  ư e a tm e n t .1 
I t  w a s  n o t  p o ss ib ỉe  to  say  ư  th is  w a s  d u e  to  a ỉp razo lam  
a lo n e  o r  a  sy n e rg is tic  e í f e a  w ith  p h e n e lz in e .

1. R o y -B y m e  p , t í  a l. A lp ra io lam -re la te d  hepaio tox ic ity . La n ce l 1983; ii: 
786-7.

E ffects o n  th e  s ld n . T h e re  h a v e  b e e n  so m e  rep o rts  o ỉ 
a lp ra z o la m -in d u c e d  p h o to se n s i t ív ity .1-2

1. K» w m r A J , a a l  P h o rosensitiv ity  d u e  IO a]p » z o ]a m . D tT m a ip Ic Ịia  1990: 
1*1: 75.

2 .  W a ta n a b e  Y. t ì  a l. p h o to sm s itiv i ĩy  d u e  to  a lp razo lam  w ỉth  posìũve  oral 
p b o to c h a lỉe n g e  te s t a b e r  17 days a d m in ĩsư a tio n . J  A m  A ca d  D erm atol 
1999; 40 : 8 3 2 -3 .

O v e r d o s o g e .  A  re tro sp e c tiv e  a n a ly s is ' o f 2 0 6 3  h osp ita l 
a d m is s io n s  fo r  b e n z o d ia z e p in e  o v e rd o sa g e  in  One reg io n  o í 
A u s t ia l ia  b e tw e e n  i a n u a r y  1987 a n d  O c to b e r  2 0 0 2  ío u n d  
th a t  p a tie n ts  w h o  to o k  a n  o v e rd o se  o f  a lp ra z o la m  w ere  
a b o u t  tw ic e  a s  lik e ly  to  re q u ire  a d m is s io n  to  in te n s iv e  care 
a s  th o se  ta k in g  o th e r  b e n z o d ia z e p in e s . F lu m a z e n il  w as 
re q u i r e d  in  14 %  o f t h e  131 a lp ra z o la m  o v e rd o se s , a n d  
v e n ti l a t io n  in  1 6 % , w h ic h  w a s  a lso  s ig n iíic a n tly  m o re  
t h a n  fo r  o th e r  b e n z o d ia z e p in e s . G iv e n  th e  a p p a re n tly  
g r e a te r  to x id ty  o f a ]p ra z o la m  in  o v e rd o sa g e , i ts  in c re a sin g  
p re s c r ip t io n  to  g ro u p s  a t  risk  o f  se lf-p o iso n in g  w a s  of con- 
c e m .

1. Isb is te r  GK, t í  a ỉ. A ỉp razo lam  is reỉa tiv e ỉy  m o re  tox ic  ih a n  o th e r  
b e n zo d ia ze p in e s  in  ove rdose . B r J C lh t  P h arm aco ỉ 2004; 58: 88 -95 .

Precautions
A s fo r  D ia z ep a m , p . 1066 .3 .

A b u s e .  H ig h  d o ses  o f  a lp ra z o la m  ta  k e n  a f te r  m a in te n a n c e  
d o se s  o f  m e th a d o n e  p ro d u c e d  a  'h ig h ' vv ith o u t p ro - 
n o u n c e d  se d a tio n ; t h e  d ru g  w a s  a lso  m isu se d  b y  n o n o -  
p io id -d ru g  a b u s e r s .1 T h e  u s u a l u r in e  to x ic o lo g y  sc re e n s  for 
b e n z o d la z e p in e s  o f te n  g lv e  fa lse -n e g a tiv e  re su lts  fo r  a lp ra - 
z o la m  b e c a u s e  o f  th e  e x tre m e ly  lo w  c o n c e n tra tio n s  oi 
m e ta b o li te s  e x c re te d , m a k in g  a b u s e  d i ỉh c u lt  to  d e tec t. A 
s u b s e q u e n t  revievv2 c o n s id e re d  th a t  th e  l ite ra tu re  did n o t 
s u p p ọ r t  t h e  vvidely h e ld  b e lie í  t h a t  a lp ra z o la m  h a d  a  g rea t- 
e r  lỉa b ility  ỉo r  a b u se  t h a n  o th e r  b e n z o d ia z e p in e s , b u t  th e  
p o ss ib ility  c o u ỉd  n o t  b e  d isc o u n te d .

1 . W e d d in g to n  w w , C a m e y  A C. A lp razo lam  a b u se  d u rin g  m e th ad o n e  
m a in te n á n c e  tb e ra p y . JA A ÍA  1987; 2 5 7 : 3363 .

2 .  R u sh  CR, t í  a l. A buse  liab ility  o f  a lp razo lam  re la ù v e  to  o th e r  com m only  
u se d  be nzod Ìazep ỉnes: a  rev ie w . N eu ro sd  B io b ch a vR e v  1993; 1 7 :2 7 7 -8 5 .

B r e a s t  f e e d in g .  T h e  la s t a v a ila b le  g u id a n c e  h o m  th e  
A m e ric a n  A c a d e m y  o f  P e d ia tr ic s1 c o n s id e red  th a t, 
a l th o u g h  th e  e h e c t  o f a lp ra z o la m  o n  b re a s t-fe d  in ỉa n ts  
w a s  u n k n o v v n , its  u s e  b y  m o th e r s  d u r in g  b re a s t  ỉee d in g  
m ig h t  b e  o f  c o n c e m  s in c e  a n x io ly tic  d ru g s  d o  a p p e a r  in  
b r e a s t  m ilk  a n d  th u s  c o u ld  c o n c e iv a b ly  a lte r  CNS íu n c tio n  
in  th e  i n ỉa n t  b o th  in  th e  s h o it  a n d  lo n g  te rm .

F ro m  a  s tu d y 2 o ỉ  t h e  d is t r ib u t io n  o í  a lp ra z o la m  in to  
b re a s t  m ilk  i n  8  w o m e n  it w a s  e s tim a te d  th a t  th e  average  
d a ily  d o se  o f  a lp ra z o la m  in g e s te d  b y  a  b re a s t-fe d  in ta n t  
w o u ld  ra n g e  h o m  0 .3  to  5 m ic ro g ra m s/k g  o r  a b o u t  3%  of a 
m a te m a ỉ  d o se .

1. A m e ric an  À cadem y  o ỉ Pedỉa trics. T h e  tr a n s íe r  o f  d rugs a n d  o th e r  
Chem icals ỉn to  h u m a n  m iỉk . P e d ia tria  200 1 ; 1 0 8 :7 7 6 -8 9 . [R eỉired M ay 
2010 ] C o rrec tỉon . ib id .; 1029. A ỉso a vaỉỉab le  aL  hrtp ://aappo licy .

a ap p u b ỉỉc a t ỉo n s .o rg /cg i /co n ten t/fu ỉI /p e d ia tric s% 3 b ỉữ 8 /3 /7 7 6  (accessed 
28 /04 /04}

2 . O o  CY, t í  a l. P h a rm ac o k ìn e tic s  in  la c ta tin g  w om e n : p red ic d o n  o ỉ 
a ỉp n z o ỉa m  t ra n s ĩe r  ỉn to  miDc. B r J  ơ in  P h a rm a a ỉ 1995; 40 : 2 3 1 -6 .

Handling. C a re  s h o u ld  b e  ta k e n  to  p r e v e n t  in h a lin g  p a rti-  
d e s  o f  a Ip ra z o la m  a n d  e x p o s in g  th e  s k ỉn  to  it.

Hepatic impairment. O ra l a lp ra z o la m  1 m g  w a s  a b so ib e d  
m o re  s lo w ly  in  17  p a tie n ts  w i th  a lc o h o lic  d iT h o sis  w i th  n o  
a s d te s  t h a n  in  17  h e a l th y  s u b je c ts .1 M e a n  p e a k  a lp ra z o la m  
c o n c e n ữ a tio n s  o c c u rre d  a h e r  3 .3 4  h o u r s  in  th e  d n h o t ỉ c  
p a tie n ts  a n d  1 .4 7  h o u r s  in  t h e  h e a lth y  su b jec ts. M e a n  
e lim in a tio n  h a h - iư e  f o r  d r r h o t ic  p a tie n ts  w a s  19 .7  h o u rs  
c o m p a re d  w ith  1 1 .4  h o u r s  fo r  h e a l th y  su b jec ts. H o w e v e r, 
th e r e  w e re  n o  s ig n iỉic a n t d ih e re n c e s  in  th e  m a x im u m  
p lasm a  c o n c e n tra t io n s  a c h ie v e d . T h e  re su lts  in đ ic a te  th a t  
a lp ra z o la m , i n  c o m m o n  w i th  o th e r  b e n z o d ia z e p in e s  th a t  
u n d e rg o  o x ỉd a tiv e  m e ta b o lism , vvould a c c u m u la te  to  a  
g re a te r  e x te rn  in  p a tie n ts  vvith a lc o h o lic  l iv e r  d isease  th a n  
in  h e a lth y  su b je c ts ; th e  d a ily  d o se  o f  a lp ra z o !a m  m a y  n e e d  
to  b e  re d u c e d  b y  h a lf  in  th is  p o p u la tio n . S ee  also  A d m in is- 
t ra t lo n  in  H e p a tic  o r  R ín a l  Im p a irm e n t,  p . 1035.3 .

1. J u h l Rp. t í  a ỉ. A fprazo lam  p h a rm a co k in e tic s  ỉn  a lcohoỉic  liver dỉsease. J  
ơ ir t  Ph arm aco i 1984; 2 4 : 113 -19 .

Porphyrio. T h e  D ru g  D a ta b ase  fo r A c u te  P o ip h y ria , c o m - 
p ile d  b y  th e  N orvvegian  P o rp h y ria  C e m re  (NA POS) a n d  
th e  P o ip h y ria  C e n ư e  S w e d e n , d a s s iS e s  a lp ra z o la m  as 
p ro b a b ly  n o t p o r p h y rin o g e n ic ;  it m a y  b e  u sẹ d  as a  d ru g  o f 
íirs t ch o ice  a n d  n o  p re c a u t io n s  a re  n e e d e d .1

1. T h e  D rug D a tabase  ío r  A cu te  Porphy ria . A vaiỉab le  at: h tĩp : //w w w . 
d ru g s-p o rp h y ria .o rg  (accessed 07 /0 3 /1  ỉ)

Interactìons
As for D iazep am , p . 1068.1 .

Pharmacokỉnetics
A lp raz o la m  is w e ll  a b so rb e d  h o m  th e  g a sư o in te s tin a l  ư a a  
a íte r  o ra l doses, p e a k  p lasm a  c o n c e n ư a tio n s  o c c u rr in g  
w ith in  1 to  2 h o u r s  o f  a  d o se . T h e  m e a n  p lasm a  h a lí- iư e  is 11 
to  15 h o u rs . A lp raz o la m  is 7 0  to  8 0 %  b o u n d  to  p lasm a  
p ro te in s , m a in ly  a lb u m in . It is m e ta b o lis e d  in  t h e  liver, 
m a in ly  b y  th e  c y to c h ro m e  P 4 5 0  iso e n z y m e  CYP3A4. 
M e ta b o l i te s  i n c lu d e  a -h y d r o x y a ip r a z o la m , w h ic h  is 
re p o r te d  to  b e  a b o u t  h a ll  as  a c tiv e  as th e  p a re n t  c o m p o u n d , 
4 -h y d ro x y a lp ra z o Ia m , a n d  a n  in a c tiv e  b e n z o p h e n o n e . 
P lasm a  c o n c e n tr a t io n s  o f  m e ta b o li te s  a re  v e ry  lo w . 
A lp razo lam  is e x c re te d  in  th e  u r in e  as  u n c h a n g e d  d ru g  
a n d  m eta b o lỉte s .

R e fe re n c e s .
1. G re en b ỉan  DJ, W righ r CE. C lin ical p h a rm a c o k in e tia  o ỉ alp razo lam : 

th e ra p eu iic  im p lica tỉons . ơ in  P h a rm a eo k in tí 1993; 24 : 45 3 -7 1 .
2. W rig h t CE, t í  a l. P ha rm ac o k in e tỉc s  a n d  p sy c h o m o to r p e rio rm a n ce  oỉ 

a ỉp razo lam : c o n c c n ư a ú o n -e fíc c t re la tio n sh ỉp . J  ơ in  P h arm aco i 1997; 37: 
3 2 1 -9 .

3. K ap lan  GB, t í  đ l. S ing le-dose  p h a rm a co k in e tic s  a n d  p h a n n ac o d y n am ic s  
o f a lprazo lam  in  e ld erly  a n d  y o u n g  sub jects. J  ơ in  P h arm aco l 1998; 38:
1 4 -21 .

4 . Paric J-Y, t í  a i  E íỉe c t o ỉ CYP3A5*3 g e no type  o n  th e  p h a rm acok ỉnetics  
a n d  p h a rm a co d y n a m ic s  o í a lp razo lam  in b e a lth y  sub ịec ts . ơ ìn  
P h arm aco l T h e r 2 006 ; 79: 590 -9 .

5. G lue  p, t í  a ì. P h a rm ac o k in e tic s  o í a n  e x ten d e d  release  ío rm u la tỉo n  o í 
a)prazo lam  (X anax  XR) in  h e a ỉth y  n o rm al a d o lescen t a n d  a d u h  
v o lu n te e rs . A m  J  T h e r 2006; 13: 4 1 8 -2 2 .

Preparations
Proprietory Preparations (details are given in Volum e B)

Single-ingredient P reparatio iu . Arg.: Alplax: Alprazol; A nưiax; 
Ansielix; A placainat; Bayzolam ; Becede; Bestrol: Calmol; Drox- 
ol; Bmeral; Isoproxal- Krama; M ed ro n a lt: N ìvelan N; Novazo- 
lam; Pirval; P lased an t; P renadonaỷ; Prinox; Psicosedolt; PTA; 
Razolam: Relaxten; Rilow; Rospaz; S ila r ten t; Tensium ; Thipra- 
solan; Tranquinal; X anax; AustraL: A lprax; Kalma; Raloxam; 
Xanax: Austria: A lprastad; Xanor: Bctg.: Alpraz; Alprazomed; 
Docalprazo+; T opazolam f; X anax; Brai.: A líron; Alơox; Apraz; 
Constante; F rontal; Neozolam ; T euhon ; Tranquinal; Zoldac; Canad.-. Apo-Alpraz; N ovo-A lprazolf; Nu-Alpraz; Xanax; chile-. 
Adax; G riíoalpram t; Prazam : Sanerva; Tricalma; Zotran; Cz.: 
Frontin; Helex; N eurok  X anax; Denrn.: A lprox; Tafil; Bin.: 
Alprox; X a n o r Fr.: X anax; Ger.: C assadant; Tafil; Gr.: A nta- 
nax; Satum il; X anax: Hong Ktmg: A lprax; K alm at; N aliont: 
R enaxỷ; Xanax: Hung.: P rontin ; Helex; X anax ' Indũx. Alap; 
Aleez; Alep; Alltop; Alp; A lpam ; Alparazole; Alpkaứ; Alpose; 
Alpra; Alpradol-M D; A lpraquil; Alprax; A lprocon tin t; Alprose; 
Alprosym; Alrií; Alzex; A lzoact' Alzocưm; Alzokam; Alzolam; 
Alzomax; Alzopax; Alzot; Alzy; A n a x  Anxicalm; Anxico; 
Anxit; Anxorel; A nxyl: Anzal; Anzi; A nzilum ; Atam; Ateez; 
A ư esc  Balmusa; Berest: Besquil; Bio Zolam; Bliz MD; C alm tec  
Dalp: Eurelax; E uro lam ; FAD; Finezol; Hiprazole; Indolam ; 
Jo listan  Kaprolam : L-Peez; Lam cin; Loral; Luzam ; M anorest; 
M orecalm : Nitril; Norex; N otence; O napract; Pacyl; RestyL' Tra- 
nax; Xycalm; Zolam; ìndon.: ActazoIam: Alganax; A lvix Apa- 
zol; A tarax; C alm lett; Feprax; Prixitas; Grazolam: S oxietast; 
Xanax; ZoIastìn; Zypraz; / r i :  A lprol; Alproxỷ; C a lm ax  Gerax; 
X anax; Israel: A lpralid; Alprox; Xanagis; X a n a x  ItaL: Alpra- 
vecs; Alprazig; Frontal; M ialin; Valeans; Xanax; Malaysia: 
Alpraline; A lpranax; Apo-Alpraz; Asolan; B esqu it Prazovex;

X anax; Mex.: Alzam; Parm apram ; Irizz; N eupax ' N oxepro ra  
Pisalpra; Tafil; Tazun; Neth.: X anax; Norw.: X anon NZ: Xanax. Philipp.: A laox ; X anon PoL: A iobam ; A lpiazom erck; A lp rox  
N eurol; Xanax; Zom iren; PorL: Pazolam ; Prazam ; Unilan; 
X anax; Rus.: A lzolam  (AmonaM); H elex (Xenexc); N euro 
(Heypoa); X anax  (Kcaaaxc); Zolom aks (3ojK>Maicc); S~Afr.: Adco- 
Alzam; Azor, Xanor; Zopax; singapore: Alzolam; Apo-Alpraz 
D ứolam ; X anax; Zacetin; Spain: T rankim azm ; Sweđ.: X anor Switz.: X anax; Thai.: A lcelam ; Allam : Alnax; Alpazam; Alpra- 
lan ; A lpram ed; A lpraxỷ; A n a x h  A npress; D izolam f; Farzolam, 
InzoIam ; M a n e x h  M arzolam ; M iữ anax ; M oxinax; pham ax, 
Prazol; Siam praxol; Sunax; Xalam; X anadne ; Xanax; Xiemed 
Zolam; Turk.: Xanax; UK: X anax; USA: N iravam ; Xanax 
Veneĩ.: A baxon; Alpram ; A nsilan; Tafil.

MuhHngnđmt Preparatíons. A rg.: A lplax Digest; A lplax N et 
Ansielix Digest; E u d to n  Sưess; Sidomal; Tensium  G astric  Tran 
qu in al Som a; butia: A lam llu; Alltop-P; Alltop-S; Alp-FT; Alp- 
FTD; A lprax Forte; A lprax Plus; A lprax Z; A lprine Plus; Alprine- 
H; Altalin; Altìn; Alzex Forte; Alzex Plus; Ambulax-HD; ArnbU' 
lax-M ; Am bulax; A nx it Forte; A nxit plus; A n à-P : Ateez-F, 
Azo-F; A zo-0; Azo-S; Balm usa Plus; Calmtec-P; Cam  Plus: Car- 
d ila x  Censir Porte: Cooltim e; CoraI-F; Depten-AZ; Depwell. 
Destres; E xiten  Plus; Faa Plus; Faxtin-A; Fiden-AZ; FIudep Plus 
Fludep-AZ; Flum usa; F!uwel; Fluxỉn-ẠL; Fluzolam ; Kurelam -F 
L-Peez F: L-Peez S; M anorest Forte; M anorest plus; MCalm 
Mebasap-AL: M ebrin-AZ; M eloprax; M entoliít-PIus; Resty 
Forte; Restyl plus; Sưesnil; Zopax Plus; Mex.: N eupax Duo-S.

Pharmocopoeial Preparations
U SP 36: Alprazolam  E x tended-release Tablets; A lprazolam  Ora 
Suspension; A lprazolam  O rally D isintegrating Tablets; Alprazo 
lam  Tablets.

Amisulpride IBAN, riNN)

Amisũlprid; Àmisulprid; Amisulprida; Amisulpridas; Amisul 
pridi; Amisulpridum; Amiszulprid; DAN-216; AMMcynbnpnq. 
4-Amino-N-í(l-ethyl-2-pyrroìidinyl)methyl]-5-(ethylsulpho- 
nyl)-2-methõxybenzamide; (/?SH-Aminó-Aí-[(1 -ethylpyrroli- 
din-2-yl)methy0-5-(ethylsulfonyl)-o-anisamide. 
C,7Hj7N304S = 3 6 9 5  ;
CAS —  71675-85-9.
ATC —  N05AL05. ■
ATC Vet —  QN05AL05.
UNII —  8110R6ỈI4U.

P h a rm a c o p o e io s . In  Eur. (see  p . v ii) .

P h . E u i .  8: (A m isu lp rid e ). A  w h i te  o r  a lm o s t vvhitt 
c ry s ta llm e  p o w d e r . P rac tica lly  in so lu b le  in  w a te r;  sparingl>  
so lu b le  In  d e h y d ra te d  a lc o h o l; h e e ly  so lu b le  in  d ich lo r  
o m e th a n e .

Uses and Administration
A m isu lp rid e  is  a  s u b s ti tu te d  b e n z a m id e  a ty p ic a l a n tip sy  
c h o tic . I t  is re p o r te d  to  h a  v e  a  h ig h  a íh n i ty  fo r d o p a m in e  D 
a n d  D j rec e p to rs . A m isu lp r id e  is u s e d  m a in ly  in  th f  
m a n a g e m e n t  o f  p sy c h o se s  su c h  as s c h iz o p h re n ia  (be!ow  
b u t  in  so m e  c o u n tr ie s  i t  h a s  a lso  b e e tv tr ie d  in  d ep re ss io r  
(p .3 9 8 .1 ) .

F o r  a c u te  p sy c h o tic  ep iso d e s , a  d a ily  do sag e  o f  b e tw e e r  
4 0 0  a n d  8 0 0  m g  m a y  b e  g iv e n  o ra lly  in  2  d iv id e d  doses 
in c re a se d  ư  n e c e s sa ry  to  1.2 g  da ily . F o r p a tie n ts  w iứ  
m a in ly  n e g a tiv e  sy m p to m s , d a ily  d o ses  b e tw e e n  50  a n t 
3 0 0  m g  a re  r e c o m m e n d e d . D a ily  d o ses  o f  u p  to  3 00  m g  m a) 
b e  g iv en  as  a  sin g le  do se . A m isu lp r id e  h a s  also  b e e n  g iv e n  b; 
in ư a m u s c u la r  in je c tio n  in  d o ses  o f  4 0 0  m g  daily .

R e d u c e d  d o ses  a re  r e c o m m e n d e d  in  p a tie n ts  w i th  re n a  
im p a irm e n t,  see  belovy.

A lth o u g h  u n l ic e n s e d  in  th e  U K  ío r  u se  in  c h ild re n  a n t 
a d o le sc e n ts  a g e d  u n d e r  18 y e a rs , t h e  BNFC sug g ests  th a  
th o se  ag ed  h o m  15 to  18 y e a rs  m a y  b e  g iv en  th e  u s u a l  o ra  
a d u lt  d o se  o f  a m isu lp r id e  fo r  th e  sa m e  in d ic a tio n s  (seí 
ab o v e ).

Administration in chiidren. F o r  de ta ils  o ỉ  u se s  a n d  asso  
c ia te d  doses  ỉ n  a d o le sc e n ts , see  U ses a n d  A d m in ìs tra tio n  
ab o v e .

Administrotion in renol impairment. F o r  p a ú e n ts  w itỉ 
r e n a l  im p a i im e n t ,  t h e  o ra l  d o se  o ỉ  a m isu lp r id e  s h o u ld  tx 
r e d u c e d  ac co rd in g  to  a e a t ì n in e  d e a ra n c e  (CC):
•  c c  b e tw e e n  30  a n d  6 0  m L /m in u te :  h a lí  t h e  u s u a l  dos< 

(see  U ses a n d  A d m in is tr a t io n , a b o v e )
•  c c  b e tw e e n  10 a n d  3 0 m L /m in u te :  o n e - th ird  t h e  u su a  

do se
S im ila r r e d u c tio n s  a re  a lso  re c o m m e n d e d  w h e n  a m isu lp rid : 
is g iv e n  in h a m u s c u la r ly .

Schizophrenia R evievvs1' 3 o f a m isu lp r id e  in d ic a te  t h a t  i 
m a y  b e  m o re  e h e c tìv e  t h a n  d a s s ic a l  a n tip sy c h o tic s  a g a in s : 
g e n e ra l  a n d  n e g a tiv e  sy m p to m s  o f  s c h iz o p h ren i. 
(p . 103 1 .3 ), a n d  h a s  fe w e r  e x ư a p y ra m id a l  a đ v e rse  eữects.

1. L e u c h tS ,e ta l. A m ỉsu ỉp rid e .a n  u n u su a l 'a r y p ic a l 'a n d p s y c h o t lc a m e u  
analysis o f randozn ỉzed  c o n tro ỉ led  orìals. A m  J  P syd tia try  2002; 1 5 9 :1 8 0  ■ 
90.

All cross-reíerences reíer to entries in Volume A
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2 . M o u  N eto  JIS . t í  a i. A ra isu lp ride  ỉo r  s c h izo p h re n ỉa . A vaỉlab ỉe  in  T he 
C o c h ran e  D a tabase  o f S ys tem atỉc  R ev iew s; Issue 2 . C h ỉch e s ten  J o h n  
VViley; 2 0 0 2  (accessed 2 4 /0 5 /0 5 ) .

3. P an ỉ L, t í  a l. P ractỉca l issues w ith  a m isu lp r id e  in  th e  m a n a g e m e n t o ỉ 
p a tỉe n ts  w íth  schi20p h re n ỉa . ơ in  D ru g ừ tv e stíg  2008; 28 : 4 6 5 -7 7 .

Adverse Effects, Treatment, and Precautỉons
A lth o u g h  a m is u lp r id e  m a y  sh a re  s o m e  of t h e  a d v e is e  eH ects 
s e e n  w ith  t h e  d a s s ic a l  a n tip sy c h o tic s  (see C h lo r p ro m a â n e ,  
p. 1 0 4 7 .2 ). t h e  in d d e n c e  a n d  s e v e r i ty  o f s u  c h  e ữ e c ts  m a y  
v a ry . In so m n ia ,  a n x ie ty , a n d  a g ita tio n  a re  c o m m o n  a d v e rs e  
e ííe c ts  w i th  a m isu lp r id e . O th e r  less  c o m m o n  e ữ e c ts  in c lu d e  
đ ro w s in e s s  a n d  g a s tro in te s tin a l  d iso rd e rs  s u d ỉ  a s  c o n s tip a -  
tio n , n a u s e a ,  v o m ió n g , a n d  d ry  m o u th .  A llerg ic  re a c tio n s , 
a b n o rm a l  l iv e r  ỉu n c t io n  tests, a n d  se iz u res  h a v e  b e e n  
re p o r te d  ra re ly .

H y p e rp ro la c tin a e m ia , vvhich m a y  re s u l t  in  g a la c to -  
r rh o e a ,  a m e n o r rh o e a ,  im p a ire d  íe r tility , g y n a e c o m a s tia , 
b rea s t p a in ,  a n d  s e x u a l  d y s íu n c t io n , h a s  o c c u rre d  w ith  
a m is u lp r id e  u s e .  W e ig h t g a in  h a s  a lso  b e e n  n o te d . D ose- 
r e la te d  e x tr a p y r a m id a l  d y s íu n c t io n  m a y  o c c u r ,  b u t  
sy m p to m s  s u  c h  as  a c u te  d y s to n ia , p a rk in so n ism , a n d  
a k a th is ia  a re  g e n e ra lly  m ild  a t  l ic e n sed  d o ses. T a rd iv e  
d y sk in e s ia  h a s  b e e n  r e p o r te d  a ỉ te r  lo n g - te im  u s e  a n d  th e r e  
h a v e  b e e n  ra r e  cases o ỉ  n e u ro le p tíc  m a l ig n a n t  sy n d ro m e . 
H y p o te n s lo n  a n d  b ra d y c a rd ia  h a v e  b e e n  re p o r te d  o ccas io n - 
ally ; Q T p r õ lo n g a t io n , in  r a re  c ases  lea d in g  to  to rs a d e  d e  
p o in te s ,  h a s  a lso  b e e n  n o te d . T h e  r is k  o f Q T p ro lo n g a t ío n  is 
in c re a se d  b y  p re -e x is t in g  c o n d it io n s  su c h  a s  b rad y c a rd ia , 
h y p o k a la e m ia ,  a n d  c o n g e n ita l  o r  a c q u ữ e d  Q T p ro lo n g a tỉo n ; 
p a tie n ts  s h o u ld  b e  rev iev v ed  fo r  th e s e  c o n d it ìo n s  b e lo re  
s ta rd n g  a m is u lp r id e  t re a tm e n L  C e r ta in  m e d ic a tio n s  m a y  
a lso  in c re a se  t h e  r isk  (se e  In te ra c tio n s ,  belovv).

A m lsu lp r id e  s h o u ld  n o t  b e  g ỉv e n  to  p a tie n ts  w i th  
p h a e o c h ro m o c y to m a  o r  p ro la c tin -d e p e n d e n t  tu m o u r s .  I t  
s h o u ld  b e  u s e d  w i(h  c a u tio n  in  p a tíe n ts  w i th  s e v e re  r e n a l  
im p a irm e n t,  o r  a  h is to ry  o f  e p ile p sy  o r  P a rk in so n 's  d ỉsease . 
T h e  r isk  o f  h y p o te n s io n  a n d  se d a t io n  is in c re a se d  in  e ld e r ly  
p a tie n ts .

A m isu lp r id e  m a y  a t te c t  th e  p e r ỉo rm a n c e  o f  sk ilỉed  tasks  
i n d u d in g  d r iv in g .

W ith d ra w a l  sy m p to m s  h a v e  o c c u rre d  r a r d y  w h e n  
a m is u lp r ỉd e  h a s  b e e n  s to p p e d  a b ru p tly ;  a  g ra d u a l do se  
re d u c t io n  m a y  b e  a p p ro p r ìa te  w h e n  s to p p in g  a m isu lp r id e .

Effects on body-weight. A  revievv1 h a s  su g g e s te d  th a t  th e  
risk  o f  vveigh t g a in  w ith  a m isu lp r id e  t r e a tm e n t  is less t h a n  
w ith  o la n z a p in e  o r  r isp e rid o n e , a l th o u g h  c a se s  h a v e  b e e n  
re p o r te d .2 T h e  in c re a se d  risk  o f  vveight g a in  w i th  so m e  
a ty p ic a l a n tip sy c h o tic s  is  a lso  d iscu ssed  u n d e r  A d v erse  
E ffects o f  C Io z a p in e , p . 1059 .1 .

1. M cK eag e  K, P ỉo sker GL. A m ỉsulpride : a rev ỉew  o f  its  u se  in  th e  
m a n a g e m e n t o i s c h ixoph ren ỉa . C H S D ru g s 2004; 18: 9 3 3 -5 6 ,

2 . P a p a d lm ỉtr io u  GN, tí ai. À cu te  w d g h t  g a ỉn  ỉn d u c ed  b y  am isu lp rỉd e  
m o o o th e r a p y  Ù1 a  ũ r s t- e p ứ o d e  s d i ỉz o p h r e n ic  p a t ie n t .  ỉn t  C lin  
P syd u rp h a rm a a ỉ 2 006 ; 21 ; 181 -4 .

EKeds on carbohydroto metabolism. T h e  in c re a se d  risk  
o í  g lu c o se  in to le ra n c e  a n d  d ia b e te s  m e ll itu s  w i th  so m e  
a ty p ic a l a n tip sy c h o tic s , a n d  re c o m m e n d a t io n s  o n  m o n ito r-  
ing , a re  d isc u sse d  u n d e r  A d v e rse  Effects o f  C lo zap in ẹ , 
p . 1 0 5 9 .2 .

Effeds on the cardiovascular System. F o r  a  d isc u ss io n  of 
su d d e n  u n e x p e c te d  d e a th s  a s s o d a te d  vvith a n tip sy c h o tíc  
u se , s e e  u n d e r  A d v e rse  E ỉte c ts  of c h lo r p r o m a ã n e ,  
p . 1 0 4 7 .3 .

Effeds on lipid metabolísm. T h e  in c re a se d  r isk  o f h y p e r-  
lip id a e m ia  w i th  so m e  a ty p ic a l a n tip sy c h o tic s  is  d iscu ssed  
u n d e r  A d v e rse  Effects o f  C h lo rp ro m a ú n e , p . 10 4 9 .1 . See 
also  E ííe c ts  o n  C a rb o h y d ra te  M e ta b o lism  u n d e r  A d v erse  
Effects o f  C lo z a p in e , p . 1059 .2 .

The elderly. F o r  a  d isc u ss io n  o í  t h e  risks a s s o d a te d  vvith 
a n tip s y c h o tic  u s e  in  th e  e ld e riy , s e e  u n d e r  P re c a u tío n s  o f 
C h Io rp ro m a z in e . p . 10 5 1 .1 . T h e  u s e  o f a ty p ic a l  a n tip sy -  
c h o tic s  i n  d d e r ly  p a tìe n ts  w ì th  d e m e n t i a  is a lso  d iscussed  
in  t u r t h e r  d e ta il  u n d e r  R isp e rid o n e , p . 1105 .1 .

Overdosage. T h e  e tte c ts  o f o v e rd o sa g e  o f a m isu lp r íd e  in  2 
p a d e n ts  h a v e  b e e n  re p o r te d .1 T h e  first p a t ie n t  h a d  ta k e n  
a b o u t  3 g  o f  a m is u lp r ìd e  a n d  a n  u n k n o v v n  a m o u n t  o{ 
d o s u le p in  a n d  w a s  ỉ o u n d  to  h a v e  h a d  a  b lo o d -a m ỉsu lp rid e  
c o n c e n t r a t io n  o f  9 .6 3  m ic ro g ra m s/m L . G e n e ra lise d  c o n - 
v u ls lo n s , vvh ich  re so lv e d  s p o n ta n e o u s ly , w e r e  ío llovved  b y  
c o m a , m o to r  re s tle ssn e ss , ta c h y c a rd ia . a n d  s lig h t p ro lo n g a -  
t io n  o f  t h e  Q T in te rv a l .  T h e  p a t ie n t  w a s  t r e a te d  w i th  gas- 
tr ìc  la v a g e  a n d  h a d  re c o v e re d  v v ith in  4 3  h o u rs .  T h e  se c o n d  
p a tíe n t ,  w h o  h a d  b e e n  to u n d  d e a d . h a d  a  b lo o d -a m isu l-  
p r id e  c o n c e n t r a t io n  o f  4 1 .7 m ic ro g ra m s /m I_  S e v e re  c a rd io -  
t o x id ty  o c c u rre d  in  4  í u r th e r  cases o f  a m isu lp r id e  
o v e rd õ s e s  o !  b e tw e e n  a b o u t  4  a n d  3 2  g re p o r te d  to  A Ũ stra- 
l ia n  p o is o n s  in ỉo r m a t io n  c e n tre s ;2 all 4  h a d  m a r k e d  QT 
p ro lo n g a t io n .  w i th  b u n d le  b r a n c h  b lo ck  o r  to rs a d e  d e

p o in te s , a n d  o n e , w h o  w a s  t h o u g h t  to  h a v e  in g e s te d  
betvveen  16 a n d  2 4  g, d ie d  a ỉ te r  c a rd ia c  a rre s t. 

ỉ .  T racquỉ A . t í  a ỉ. A m isu ỉp rỉde  po ỉson ỉng : a r e p o r t o n  tw o  cases. H um  E x p  
T a x ỉcò ỉ 1995: 14: 2 9 4 -8 .

2. Isb ister GK, t í  a i  A xnỉsu lprỉde  de ỉỉbera te  seU -poison ỉng  cau sỉn g  se v e re  
card ỉac  to x id ty  in d u d in g  Q T p ro lo n g a tlo n  a n d  to ts ad e s  d e  p o in te s . M ed  J  
A u st 2006; 184: 3 5 4 -6 .

Porphyria. T h e  D ru g  D a ta b a se  fo r  A c u te  P o rp h y ria , c o m - 
p ile d  b y  th e  N o n v e g ia n  P ó rp h y ria  C e n tre  (NA POS) a n d  
th e  P o rp h y ria  C e n tre  Svveden, d a s s ih e s  a m is u lp r id e  as  
p ro b ab ly  n o t  p o ip h y r in o g e n ic  it  m a y  b e  u s e d  a s  a  d r u g  o f 
first ch o ic e  a n d  n o  p re c a u t ío n s  a re  n e e d e d .1

1. T he  D rug D atabase  ỉò r  A cu te  Pocphyrỉa. A vaỉlab ỉe  a t: h t tp : / /w w w . 
đ ru  gs-po rphy ria .o rg  (accessed  11 /10 /11 )

Pregnancy. F o r c o m m e n ts  o n  th e  u s e  o f so m e  a ty p ic a l  
an tip sy c h o tic s  d u r in g  p re g n a n c y , see  u n d e r  P re c a u tio n s  o f 
C lozap ine . p . 10 6 1 .2 .

Interactìons
A m isu lp rid e  s h o u ỉd  n o t  b e  g iv en  w i th  d ru g s  t h a t  m a y  
in d u c e  a n h y th m ia s  ( ỉn c lu d in g  to rs a d e  d e  p o in te s ) ;  su  c h  
d ru g s  i n d u d e  so m e  a n tia rrh y th m ic s ,  d s a p r id e ,  th io r id a á n e ,  
e ry th r o m y d n , a n d  h a lo ta n tr in e .  T h e  i ls k  o f  a r rh y th m ia s  is 
also  in c re a se d  w ith  d ru g s  t h a t  p ro lo n g  th e  Q T in te rv a l , s u  c h  
as  p im o n d e , h a lo p e r íd o l  a n d  t r ic y d ic  a n tid e p re s sa n ts , a n d  
vvith d ru g s th a t  p ro d u c e  b ra d y c a rd ia  o r  h y p o k a la e m ỉa .  
in d u d in g  b e ta  b lo c k e is , so m e  c a ld u m -c h a n n e l  b lo ck e rs , 
d o n ld in e ,  d ig o x m , g u a n ía d n e ,  p o ta s s iu m -d e p le tin g  d iu r -  
etics, a n d  l ith iu m ; u se  o f  th e s e  d ru g s  w ith  a m is u lp r id e  
re q u ire s  c a u tio n .

T h e  Central e ffec ts  o f  o th e r  CNS đ e p re s s a n ts  i n d u d in g  
a lc o h o l m a y  b e  e n h a n c e d  b y  a m isu lp r id e . A m isu lp d d e  m a y  
also  e n h a n c e  th e  effec ts  o f  a n tih y p c r te n s iv e  d ru g s. T h e  
d o p a m in e -b lo c k in g  a c tiv ity  o f  a m isu lp r id e  m a y  a n ta g o n is e  
th e  a c tio n s  o f d o p a m in e rg ic s  su c h  a s  le v o d o p a  a n d  th e y  
s h o u ld  n o t  b e  g iv e n  to g e th e r .

In  7  p a d e n ts  r e c e iv in g  a m isu lp r id e , in tr o d u c tìo n  o f  
ỉithium re su lte d  i n  a n  a v e ra g e  in c re a se  o f  3 2 %  o ỉ  th e  d o s e -  
c o r r e a e d  p lasm a  c o n c e n tr a t io n  o f  a m is u lp r iđ e .1 A n  e a r l ie r  
s tu d y  h a d  n o te d  th a t  p la sm a  c o n c e n ơ a t io n s  o f  a m ỉs u lp r id e  
w e re  ra ised  in  p a tie n ts  a lso  ta k in g  dữiapint}

1. B ergem ann  N, t í  a ỉ. Increase  in  p ia sm a  c o n c e n tra tỉo n s  o f  a m isu lp r id e  
a fte r  receỉv ỉng  c o -m e d ic a tỉo n  w ith  Ih h ỉu m . P h a rm a co p syd tía try  200 5 ; 38 :
44.

2. B ergem ann  N, t í  a ỉ. P ỉasm a  am isu lp ride  levels  in  s c h ỉz o p h re a ia  o r  
schixoaíĩectỉve d ỉso rd e r. B u r N eu ro p sych o p h a rm a a ỉ 2004 ; 14; 2 4 5 -5 0 .

Phơrmacokinetics
A m isu lp rid e  is a b so rb e d  í ro m  th e  g a s tro in tc s tỉn a ỉ  ư a a  b u t  
b ío av a ilab ility  is r e p o r te d  to  b e  o n ly  a b o u t  4 8 % . A n  in ỉt ia l  
p e a k  in  p lasm a  c o n c e n tr a t ìo n  h a s  b e e n  r e p o r te d  to  o c c u r  ỉ  
h o u r  a l te r  o ra l d o ses  a n d  a  s e co n d  h ig h e r  p e a k  a f te r  3 to  4  
h o u rs . P lasm a p r o te in  b in d in g  is r e p o r te d  to  b e  o n ly  a b o u t  
1 6 % . M e ta b o lism  is lim ite d , w i th  m o s t  o f  a  d o se  a p p e a r in g  
in  th e  u r ìn e  as u n c h a n g e d  ctrug. T h e  te rm in a l  e l im in a tio n  
halí-lU e is a b o u t 12 h o u rs .

R e íe re n c e s .
1. Rosenxvveỉg p. t í  a ỉ. A  revlevv o f th e  p h a n n ac o k ỉn e tỉc s , to ỉe rab iỉỉty  a n d  

p h a n n a c o d y n a m ỉc s  o í  a m ỉsu lp r id e  in  h e a ỉ th y  v o lu n te e r s .  H um  
Psychopharm aco l 2 002 ; 17: 1 -13 .

Preparations
Proprietoiy Praporations (details are g iven  in  V olum e B)

Single-ingrecEent Preparations. Arg.: E norden; AustraL: A m í- 
pride; Solian; Sulprix; Austrùr. Solian; Belg.: Solian; Braỉ.: 
Socian; Chile-. Socian; China: Solian Cz.: Am iỉia;
Deniban; Solian; Denm.: A m itrex f; Solian; Fr.: Soliari; Ger.: 
A m isulidt; Solian; G r G o ld a lia n ;  Isolredil; MatiL’ Nodasic; Pri- 
larem; Solamid; Solian; Sulpisal; Zolosen Hottg Kong: Solian; Hung.: Amiprid; A m itrex: Asulpan; India: Amgrace; Am igold: 
Goldpride; IrL: Solian; Israel: Solian; Ital.: D eniban: Solian; 
Sulamid; Malaysia: Solian; Mex.: Solian; Norw.: Solian; NZ: 
Solian; Phữipp.: Soliaru PoL: Amisan; Solian; PorL: A m lttex ; 
Socían; Rus.: Lym ipranỉl (JlHMHnpaHHji); Solian (ConxaH); S.Afr.: 
Solian; Singapore: Solian; Spain: A racalm : M isu lm y lan t; 
Solian; Switz.: Solian; Turk.: Paxiprid; Solian; VK: Solian; Ukr.: Soleron (Conqx>H); Solian (Cojduh).

Phormacopoeỉal Preparations
BP 2014: A m isulpride O ral Solutìon; A m isulpride Tablets.

A m o b a r b i t a l  /SAN, riNNi
Amobarbitaali; Amobarbitál; Amobarbitalfs,'Amobarbitalum; 
•“Amylobarbitone; Pentymalum/AMOỗap&traól v /  ị- ' '  -  ; '  -
5-Ethỳl-5-isopếntyltíarbitùncácỉd '  ' '  r '  *
C „ H > À = 2 2 6 Ì  ‘  '  „ ,
CAS —  57-43-2  ,  V  V ' - "  ■
ATC  —  N05CA02 ‘r-s  Ì j" ị 1Í ^ ' vỉcÌ £ 7  "
ATC Vet —  QN05CA02-. . ’ i -  ' a . .
UNII —  GWH6U239E .  '

S tree t nam es. T he  íollovving te rm s  h a v e  b e e n  u se d  as 'S tree t 
n a m e s ' (see p . v u ) o r  s lang  n a m e s  fo r  v a r io u s  to rm s  of 
am obarb ita l:

Am ys; Birds; B lue; B lue  an g e ls ; B lu e  b irds; B lu e  b u lle ts; 
B lu e  ciouds; B lu e  devils; B lũ e  do lls ; B lu e  h e a v e n ;  B lu e  
h ea v en s ; B lues.

P h a rm a c o p o e ia s . In  ỠIỠI., Eur. (se e  p . vii), a n d  Jpn.
P h . E u r. 8: (A m obarb ita l). A  w h i te  o r  a lm o s t w h ite , 
c rysta lline  povvder. V ery  s lig h tly  so lu b le  in  w a te n  ừ e e ly  
so lu b le  in  a lco h o l; so lub le  in  d ic h lo ro m e th a n e . P o rm s  
vvater-soluble c o m p o u n d s  w i th  a lk a li h y d ro x id e s  a n d  
c a rb o n a tes  a n d  w ith  a m m o n ia .

A m o b a r b i t a l  S o d i u m  (BANM. ÍÍNNMI 
Ạ m obarbitaaRnatrium ; A m obarbital-N aưium ; .A m obarbita l 
sódico; ..A m obartxtal so d iq u e ; A m o b arb ita l .so d n á  sũl; 
A m obarbitalio n a tn o  d ruska;.A m obarb ita lnatrium ; A m obar- 
bitál-nátrium ; A m obarbitalum  ,N atricum r-:A m y!obarb itone  
Sodium ; Barbamylum; Natriì A m obarb ita lum ;- P en ty m a ln a-  
trium ; Sodium  A m obarbital; S o lu b le  Á m y lo b arb ito n e ; 
HaĩpMM AhraóapỗMTan. ■ " •
Sodium  S-ethyl-5-isopenty lbarb iturate.
C1)H17N2N a 0 3= 2 4 8 J  
CẨS —64-43-7.
ATC — N05CA02.
ATC Vet — QN0SCA02. .
UNII — G03Í3KNC7D. ■ ;

P h a rm o c o p o e ia s . In  Chat., Eur. (se e  p .  vu ), a n d  us.
Jpn in d u d e s  A m o b a ib ita l S o d iu m  ỉo r  In je c tỉo n .

P h . E iư . 8: (A m o b arb ita l S o d iu m ). A  w h i te  o r  a lm o s t vvhite, 
hygroscopic, g ra n u la r  povvder. V e ry  so lu b le  in  c a rb o n  
dioxide-Ễree w a te r  (a sm all h a c t ìo n  m a y  b e  in so lu b le ); 
íre e ly  soluble in  alcoboL  A 1 0 %  s o lu t io n  in  w a te r  h a s  a  p H  
oi n o t  m o re  th a n  11.0. S to re  in  a ỉr t ig h t  c o n ta in e rs .

U S P  36: (A m o b arb ita l S o d iu m ). A  vvhỉte, o d o u rle ss , 
hygroscopic, h ia b le ,  g ra n u la r  povvder. V e ry  so lu b le  in  
vvater; so luble in  a lco h o k  p rac tìc a lly  tn so lu b le  i n  c h lo ro ỉo rm  
a n d  in  e th e r . S o lu tio n s  d e c o m p o se  o n  sta n d in g ; d e c o m - 
p o s itio n  is a c c e le ra te d  b y  h e a t  p H  o f  a  10 %  s o lu tio n  in  
vvater is n o t m o re  th a n  11.0. S to re  i n  a ir t ig h t  c o n ta ỉn e rs .

liK om patib ility . A m o b arb ita ỉ m a y  b e  p r e ã p i ta t e d  h o m  
p rep a ra tio n s  c o n ta in in g  a m o b a ib ita l  so d iu m , d e p e n d in g  
o n  th e  c o n c e n tra d o n  a n d  pH . A m o b a rb ita ỉ  so d lu m  h as , 
th e re ío re , b e e n  rep o r te d  to  b e  in c o m p a tib le  w i th  m a n y  
o th e r  drugs, p a rticu la rly  a d d s  a n d  a d d ic  salts .

Uses and Administration
A m obarb ital is a  b a rb itu ra te  t h a t  h a s  b e e n  u se d  as  a  
h y p n o t ic  a n d  s e d a t iv e .  I ts  u s e  c a n  n o  lo n g e r  b e  
rec o m m e n d e d  b ec au se  o f its  a d v e rs e  eH ects a n d  r ỉsk  o f 
d ep e n d en c e , a l th o u g h  c o n d n u e d  u s e  m a y  o c c as io n a lly  b e  
co n s id e red  n e c e s sa iy  ỉo r  s e v e re  in tra c ta b le  in so m n ia  
(p . 1033.2) in  p a tie n ts  a lre a d y  ta k in g  i t  A m o b a ib ita l  
so d iu m  h as  b e e n  u se d  p a re n te ra l ly  fo r  p re m e d ic a t io n  in  
a n a e s th e tìc p ro c e d u re s  (p. 1 899 .1 ) a l th o u g h b a r b i tụ r a te s ỉo r  
p re -o p e ra tiv e  se d a tio n  h a v e  g e n e ra lly  b e e n  re p la c e d  b y  
o th e r  drugs. I t  h a s  a lso  b e e n  u se d  to  c o n tro l  r e í r a c to ry  to n ic -  
d o n ic  s ta tus  ep ilep ticu s  (p. 510 .2 ) a l th o u g h  t h e  s h o rt- a c tin g  
b a rb itu ra te  th io p e n ta l  is p re íe rre d .

T he u su a l o ra l dose  o í  a m o b a rb ita l  fo r  in so m n ia  w a s  100 
to  200  m g o f th e  base  o r  6 0  to  2 0 0  m g  o f  t h e  s o d iu m  salt, 
ta k e n  a t b e d tim e . A  m o re  ra p id  o n s e t  o f eH ect w a s  o b ta in e d  
vvith th e  so d lu m  salt.

B arb itu ra tes  vvith a  lo n g e r  a c tỉo n  su c h  as  p h e n o b a rb i ta l  
(p . 535.2) a re  still u se d  in  ep ile p sy  a n d  th o se  w i th  a  s h o n e r  
a c tio n  such  as m e th o h e x ita l  (p . 1 909 .3 ) o r  th io p e n ta l  
(p . 1918.2) fo r  an aes th e sia .

G e n e ra l re íe re n c e s .
1. LópeZ'M uftoz F. t í  a i. T he h ứ to ry  o i b a rb ỉtu ra te s  6 c e n tu ry  a ỉte r  th e ỉr  

d in ỉca ỉ in ữ o d u c d o a . N eu ro p syứ tìa tr Dừ Trtứt 2005 ; l ỉ  3 2 9 -4 3 .

C e re b ro v a s c u la r  d iso rd e rs .  F o r  m e n t io n  o f t h e  u se  o f  b a r-  
b itu ra te - ìn d u c e d  com a in  th e  m a n a g e m e n t  o f  p a tie n ts  
w i th  c e reb ra l isch aem ia  o r  r a is e d  in tra c ra n ia l  p re s su re , see  
u n d e r  P en to b arb ita l, p . 1095 .1 .

W o d o  tes t. T h e  W ada  tes t, a lso  k n o v ra  as  t h e  ỉn tra c a ro tid  
a m o b a ib ita l p ro ce d u re , ìn  vvhìch  a m o b a rb ita l  s o d iu m  is 
in je a e d  in to  o n e  in te m a l  c a ro tíd  a r te ry ,  h a s  b e e n  u se d  to  
assess b ra in  tu n c tìo n  a s so d a te d  vvith  o n e  c e re b ra l  h e m i-  
sp h e re  a n d  h a s  typ ica lly  b e e n  u s e d  fo r  p re -o p e ra tiv e  
sc reen in g  o f  can d id a tes  fo r  e p ile p sý  s u rg e ry . H o w e v e r, 
vvith th e  a d v e n t  o f sa íe r  n o n - in v a s iv e  te c h n iq u e s ,  i ts  c o n -  
t ín u e d  u se  h a s  b e e n  q u e s tio n e d .u

1. Baxendaỉe  SA, t í  a i. H v idesce -based  prac tice : a  re e v a lu a tỉo n  o í  th e  
teitracarodd a m o b a rb ỉu ỉ p ro ce đ u re  (W ada  te st) . A rch  N eu rò ỉ 2008; 65: 
841 -5 .

2 . Baxendaỉe  s. T he  W ada test. C u n  O pờt N eu m i 2009 ; 22 : 185 -9 .

The Symbol t  denotes a preparation no Ionger actively marketed
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D e p e n d e n c e  a n d  W i fh d r a w a l  o f  B a r b itu r a te s

T h e  d e v e lo p m e n t  o f  d e p e n d e n c e  is a  h ig h  r isk  w i th  
a m o b a r b ita l  a n d  o th e r  b a rb i tu ra te s  a n d  m a y  o c c u r  a f te r  
r e g u la r  u s e  e v e n  in  th e ra p e u tíc  d o se s  fo r  sh o rt  p e rio d s . 
B a ib itu r a te s  s h o u ld  n o t  th e r e ío r e  b e  s to p p e d  a b m p tly ,  b u t  
s h o u ld  b e  vvithdravvn b y  g ra d u a l r e d u c t io n  o f  th e  d o se  o v e r  
a  p e r io d  o f  d ay s o r  w e e k s . Â  lo n g -a c tin g  b a rb i tu ia te  su c h  as  
p h e n o b a r b i ta l  m a y  b e  s u b s t i tu t e đ  f o r  a  s h o r t -  o r  
in te rm e d ia te -a c t in g  o n e , fo Ilow ed  b y  g ra d u a l re d u c t ìo n  o f  
t h e  p h e n o b a ib i ta l  dose .

W ith d ra w a l  sy m p to m s  a re  s im ila r  to  th o se  o f  a lc o h o l 
w i th d ra w a l  b u t  c a n  b e  m o re  se v e re . M in o r  sy m p to m s m a y  
a p p e a r  8  t o  12 h o u r s  a f te r  t h e  la s t  dose , u su a lly  in  t h e  
ío llovv ing  o r d e n  a n x ie ty , m u s d e  tvv itch ing , ư e m o r s  o f  
h a n d s  a n d  í in g e r s ,  P ro g re s s iv e  vveak n ess , d izz in e ss , 
d ỉs to r t io n  i n  v isu a l  p e rc e p tìo n , n a u s e a ,  v o m itin g , in so m n ia ,  
a n d  o r th o s ta t ic  h y p o te n s io n . C o n v u ls io n s , h a llu d n a tio n s ,  
a n d  d e li r iu m  m a y  o c c u r  vvith in  16 h o u r s  a n d  las t u p  to  5 
d a y s  a f te r  s to p p in g  b a rb i tu ra te s  a b ru p tly . T h e  in te n s ity  o f  
w i th d ra w a l  sy m p to m s  g ra d u a lly  d e d in e s  o v e r  a b o u t  15 
d a y s . F a ta l i tie s  d u e  to  c a rd io v a sc u la r  co lla p se  h a v e  
o c c u rre d .

R e fe re n c e s .
1. L o d er  E, B iondỉ D. O ral phe n o b arb ita l loading: a sa le a n d  effec iive  

m e ch o d  o ỉ  w ỉth d raw in g  p a ticn is  w iih  h e ad a ch e  ỉrom  b u ta lb iia l 
c o m p o u n d s . H eadache 2003; 43 : 9 0 4 -9 .

2. M a u sk o p  A. S im pliried bu ta lb ita l w ithd raw a) p ro ioco l. H eadache 2004; 
44 : 2 9 0 -1 .

A d v e r s e  E ffec ts

D rovvsiness a n d  s e d a tio n  a re  th e  m o s t ừ e q u e n t  a d v e rse  
e ffe c ts  o ỉ  a m o b a rb ita l  a n d  o th e r  b a rb i tu ra te s  a n d  a re  a 
c o n s e q u e n c e  o f d o s e -re la te d  CNS d e p re ss io n . O th e r  a d v e rse  
e ữ e c ts  I n d u d e  re s p ira to ry  d e p re ss io n , h e a d a c h e , g a sư o -  
in te s t in a l  d is tu rb a n c e s , a ta x ia , a g ita tio n , c o n tu s io n , a n d  
a b n o rm a l  th in k in g . P a rad o x ic a l e x d te m e n t  a n d  irr ita b il ity  
m a y  o c c u r, p a rt ic u la r ly  in  c h ild ren , th e  e ld e rly , a n d  p a tie n ts  
in  a c u te  p a in . H y p e rse n sitiv ity  rea c tio n s  o c c u r ra re ly  a n d  
i n d u d e  ra s h e s  (e ry th e m a  m u lú ỉo rm e  a n d  e x ío lia t iv e  
d e rm a tit is ,  so m e tim e s  ía ta l, h a v e  b e e n  rep o r te d ) , h e p a ti tis  
a n d  ch o le s tas is , a n d  p h o to se n s itiv ity . B lo o d  d iso rd e rs , 
i n d u d in g  m e g a lo b la s tic  a n a e m ia  a f te r  c h ro n ic  u se  o f  
b a rb iru ra te s ,  h a v e  a lso  o c c u rre d  o c c asio n ah y .

N e o n a ta l  in to x ic a tio n , d ru g  d e p e n d e n c e , a n d  sy m p to m s  
re s e m b lin g  v ita m in -K  d e h đ e n c y  h a v e  b e e n  r e p o n e d  in  
in ỉa n ts  b o m  to  m o th e r s  w h o  re c e iv ed  b a rb itu ra te s  d u r in g  
p re g n a n c y . C o n g e n ita l  m a lío rm a tio n s  h a v e  b e e n  re p o r te đ  
in  c h ild r e n  o f w o m e n  w h o  to o k  b a rb itu ra te s  d u r in g  
p r e g n a n c y , b u t  t h e  c a u sa l  ro le  h a s  b e e n  d e b a te d .

N y s ta g m u s , m io s is , h y p o re d e x ia  o r  a re ũ e x ia , d y sa rth ria , 
a n d  a ta x ia  m a y  o c c u r  w ith  ex cessiv e  doses  o f b a rb itu ra te s .  
T h e  to x ic  effec ts  o f  o v e rd o sa g e  re s u l t  f ro m  p ro lo u n d  CNS 
d e p re s s io n  a n d  in d u d e  c o m a, r e sp ira to ry  a n d  ca rd io v a s-  
c u la r  đ e p re s s io n , w i th  h y p o te n s io n  a n d  sh o c k  le a d in g  to  
r e n a l  la i lu re  a n d  d e a th .  H y p o th e rm ia  m a y  o c c u r w ith  
s u b s e q u e n t  p y re x ia  o n  rec o v e ry . E ry th e m a to u s  o r  h a e m o r -  
r h a g ic  b lis te rs  re p o r te d ly  o c c u r  in  a b o u t  6 %  o f p a tìe n ts , b u t  
a re  n o t  c h a ra d e r is t i c  so le ly  o í  b a rb i tu ra te  p o iso n in g .

S o lu tio n s  o f  t h e  so d iu m  sa lts  o f  b a rb i tu ra te s  a re  
e x tre m e ly  a lk a lin e , a n d  t is su e  n e c ro s is  h a s  ío llovved  
a c d d e n ta l  in tr a -a r te r ia l  in je c tio n  o r  e x tra v a sa tio n . T h ro m - 
b o p h le b it is ,  p a in , a n d  in ju ry  to  a d ja c e n t n e rv e s  c a n  o c c u r  a t  
t h e  s ite  o f  in je c tio n . In tr a v e n o u s  in je c tio n  m a y  b e  
h a z a rd o u s ;  h y p o te n s io n , sho ck , s e v ere  resp ira to ry  d e p re s -  
s io n , la ry n g o sp a sm , a n d  a p n o e a  h a v e  o c c u rre d  p a rt ìc u la r ly  
a f te r  ra p id  in je c tio n .

Overdosage. A  d e ta ile d  revievv o f  d ru g -in d u c e d  s tu p o r  
a n d  c o m a , in d ù d in g  th a t  c a u se d  b y  b a rb i tu ra te s .1

1. A sh to n  CH, e t a l D ru g -ỉn d u c ed  s tu p o r  a n d  com a: som e physica l sỉgns 
a n d  th e ừ  p harm aco ỉog ỉca l basỉs. A đ v e n t D ru g  R ea ơ  A a tíe  Poừonm g R ev  
1989; 8 : 1 -59 .

T r e a tm e n t  o f  A d v e r s e  E f fe đ s

A fte r  a n  o v e rd o se  o ỉ  a  b a rb itu ra te ,  e n d o tra c h e a l  in tu b a t io n  
m a y  b e  n e c e s sa ry  ư  th e  p a tie n t  is  u n c o n s tio u s .  T h e  U K  
P o iso n s  I n ío n n a t io n  Serv ice  co n s id e rs  th e  b e n e h t  o f gas tr ic  
d e c o n ta m in a t io n  in  t h e  m a n a g e m e n t  o f o v erd o sa g e  vvith 
b a rb i tu ra te s  to  b e  u n c e r ta in .  Hovvever, i t  is su g g e ste d  th a t  
o ra l a c tiv a te d  c h a rc o a l m a y  b e  c o n s id e re d  in  a d u lts  a n d  
c h ild re n  ư  th is  is g iv e n  vvith in  1 h o u r  o ỉ  in g e s tỉo n  a n d  th e  
q u a n t i ty  o f b a rb i tu ra te  ex c ee d s  th e  ío llovving a m o u n t:
•  a m o b a rb ita l:  4 m g /k g
•  b a rb ita l :  4 m g /k g
•  b u to b a rb ita l :  6 m g /k g
•  c y d o b a rb i ta l :  8  m g /k g
•  m e th y lp h e n o b a rb ita l :  7  m g /k g
•  p b e n o b a ib i ta l :  4 m g /k g
A c tiv a te d  c h a rc o a l is  a lso  re c o m m e n d e d  in  c h ild re n  a n d  
t r e a tm e n t- n a iv e  a d u lts  tv h o  h a v e  in g e s te d  a n y  a m o u n t  o f  
p e n to b a rb ita l  o r  s eco b arb ita l, a n d  in  th o se  a d u lts  vvho a re  
ta k in g  th e  d ru g s, ư  th e  u su a l  d a ily  d o se  o r  5 m g /k g  h a s  b e e n  
e x c e e d e d . P a tie n ts  w h o  h a v e  in g e s te d  a n ỹ  a m o u n t  o f  
th io p e n ta l  o r  v e te r in a ry  p re p a ra tio n s  o f  p e n to b a rb ita l  o r

se co b a rb ita l s h o u ld  b e  g iv e n  a c tiv a te d  c h a rc o a l. R e p e a t 
doses  o f  a c tiv a te d  c h a rc o a l a re  u s e h il  in  e n h a n d n g  th e  
e lừ n in a t ío n  o f  p h e n o b a rb i ta l  a n d  s h o u ld  b e  c o n s ỉd e re d  in  
p a tie n ts  vvho a re  e x p e r ie n d n g  se v ere  s y m p to m s  ío llovving 
a n  o v e rd o se , s u c h  as  c o m a  o r  c a rd io v a sc u la r  o r  r e s p ira to ry  
co llapse; c a re  s h o u ld  b e  ta k e n  to  p ro te c t  t h e  airvvay. R e p e a t 
doses  m a y  a lso  b e  v v arran ted  in  o v e rd o se s  in v o lv in g  d ru g s  
su  c h  as  m e th y lp h e n o b a rb ita l  a n d  p r im id o n e  th a t  a re  
m eta b o lis e d  to  p h e n o b a rb ita l .  In  a d d itío n , p a tìe n ts  s h o u ld  
b e  m a n a g e d  vvith in te n s iv e  su p p o rtiv e  th e ra p y , w ith  
p a r t ic u la r  a t te n tio n  b e in g  p a id  to  t h e  m a in te n a n c e  of 
ca rd io v a sc u la r. r e sp ừ a to ry , a n d  re n a l  íu n c tio n s , a n d  to  th e  
m a in te n a n c e  o f th e  e le c tro ly te  b a la n c e . C h a rc o a l h a e m o -  
p e r iu s io n  o r  h a e m o d ia ly s is  s h o u ld  b e  c o n s id e re d  in  s ev ere  
cases.

Precautions
B ecau se  o f th e i r  ad v e rse  e ỉỉe c ts  a n d  risk  o f d e p e n d e n c e  th e  
u se  o f  b a rb itu ra te s  as h y p n o tic s  a n d  sed ativ es  c a n  n o  lo n g e r  
b e  re c o m m e n d e d  (b u t see  U ses a n d  A d m in is tra t io n , 
p . 1037.3).

A m o b a rb ita l a n d  o th e r  b a rb i tu ra te s  a re  b e s t  a v o id e d  in  
e ld e rly  a n d  d e b ilita te d  p a tie n ts .  in  y o u n g  ad u lts , in  c h ild ren , 
a n d  in  th o se  w ith  d e p re ss io n  o r  a h is to ry  of d ru g  o r  a lc o h o l 
a d d ic tỉo n  o r  a b u se .

A m o b a rb ita l is c o n tra - in d ic a te d  in  p a tie n ts  vvith p u lm -  
o n a ry  in s u ííic ie n c y , s le e p  a p n o e a ,  p r e - e x is t in g  CNS 
d ep re ss io n  o r  c o m a, a n d  se v e re  h e p a tic  im p a irm e n t,  a n d  
s h o u ld  b e  g iv e n  w ith  c a u tio n  to  th o s e  vvith r e n a l  
im p a irm e n t.  B a rb itu ra te s  g iv e n  to  p a tie n ts  in  p a in  m ay  
p ro v o k e  a  p a ra d o x ic a l e x d ta to ry  rea c tio n . u n le s s  a n  
ana lg e s ic  is a lso  g iv en . W ith  c o n tin u e d  u se , to le ra n c e  
d e v e lo p s  to  th e  sed ativ e  o r  h y p n o t ic  e tte c ts  o f th e  
b a rb itu ra te s  to  a  g re a te r  e x te rn  t h a n  to  th e ir  le th a l  e ííec ts . 
B a rb itu ra te s  m a y  c au se  drovvsiness vvhich m a y  p e rs is t th e  
n e x t  day ; a ữ e c te d  p a tie n ts  s h o u ld  n o t  d r iv e  o r  o p e ra te  
m a c h ln e ry .

S ee  A d v erse  EHects, a b o v e , fo r th e  h a z ard s  o f  g iv ing  
b a rb itu ra te s  d u r in g  p re g n a n c y  a n d  B re a s t  F e e d in g , belovv, 
fo r c a u tio n s  o n  th e ir  u se  in  n u rs in g  m o th e rs .

D e p e n d e n c e  re a d ily  d e v e lo p s  a f te r  u se  o t  b a rb itu ra te s  
w i th  â  w i t h d r a w a l  s ỹ n d r o m e  if s to p p e d  a b ru p t ly  (see 
D e p e n d e n c e  a n d  W ith d ra w a l, a b o v e ).

B a rb itu ra te s  a re  a b u se d  fo r  t h e ữ  e u p h o r ia n t  effects.

Breast íeeding. Sm all a m o u n ts  o ỉ  b a rb i tu ra te s  a re  d istrib - 
u te d  in to  b re a s t  m ilk , a n d  m o s t a u th o r itie s . su c h  as  th e  
BNĨ, c o n s id e r  th a t  th e y  s h o u ld  n o t  b e  ta k e n  vvhile b re a s t  
íee d in g . T h e  la s t a v a ila b le  g u id a n c e  ừom th e  A m e ric a n  
A c a d e m y  o f P ed ia tric s  n o t e d 1 th a t  th e  lo n g -a c tìn g  
a n tie p ile p tic  b a rb itu ra te ,  p h e n o b a rb ita l ,  h a s  b e e n  asso- 
d a te d  w ith  s ig n iũ c a n t e ỉfe c ts  o n  so m e  n u rs in g  in ía n ts ,  
a l th o u g h  i t  su g g ests  th a t  so m e  o th e r  b a rb itu ra te s  m a y  be  
c o m p a tib le  w i th  b re a s t  íee d in g .

1. A m erican  A cadem y o í P ed ia trics. T he  tr a n s íe r  o í  đ rugs a n d  o ih e r  
d ie m ỉc a ỉs  im o  h u m a n  m ilk. M ia t r ia  2 001; 108: 7 7 6 -8 9 . [R e tử ed  M ay 
2010] C o rrec tỉon . ib id .: 1029 . A lso avaỉlab le  a t: b ư p ://a ap p o licy . 
aap p u b lic a tio n s.O rg /cg i/co m e n t/fu U /p e d ia iric s% 3 b l0 8 /3 /7 7 6  (accessed 
2 8 /0 4 /0 4 )

Interaờions
S e d a tio n  o r  re sp ira to ry  d e p re s s io n  w ith  b a rb i tu ra te s  m a y  b e  
e n h a n c e d  b y  d ru g s  w ith  C N S -d ep re ssan t p ro p e r tie s ;  in  
p a rt ic u la r  a lc o h o l sh o u ld  b e  a v o id e d . B a rb itu ra te s  g e n e ra lly  
in d u c e  l iv e r  m ic ro so m a l e iư y m e s , a n d  th u s  in c re a se  th e  ra te  
o f m e ta b o lism  (a n d  d e c re a se  th e  a c tiv ity ) o f m a n y  o th e r  
d ru g s as  w e ll as  e n d o g e n o u s  su b s ta n c e s . C o n t in u e d  u se  m a y  
re s u lt  in  in d u c t io n  o f th e i r  o w n  m e ta b o lism . M A O Is m a y  
p ro lo n g  th e  CNS d e p re s sa n t e ữ e c ts  o f  so m e  b a rb itu ra te s , 
p ro b a b ly  b y  in h ib itio n  o f  th e i r  m e ta b o lism . Hovvever, 
M A O Is, lik e  o th e r  a n tid e p re s s a n ts ,  a lso  r e d u c e  th e  
co n v u ls iv e  th re s h o ld  a n d  th e r e b y  a n ta g o n ise  th e  a n tíc o n -  
v u lsa n t a c d o n  o ỉ  b a rb itu ra te s .

F o r  so m e  h i r t h e r  in te ra c tio n s  in v o lv in g  b a rb itu ra te s ,  see  
u n d e r  P h e n o b a rb ita l , p . 537 .2 .

Pharmacokinetìcs
A m o b a rb ita l is  re a d ily  a b so rb e d  f ro m  th e  g a s ơ o m te s tin a l  
tra c t  a n d  is r a p id ly  d is tr ib u te d  to  a ll tissu es  a n d  ílu id s . I t  is 
a b o u t  6 0 %  b o u n d  to  p la sm a  p ro te in s . I t  h a s  a  h a lỉ - li ỉe  o ỉ 
a b o u t  2 0  to  2 5  h o u rs , vvhich  is c o n s id e rab ly  e x te n d e d  in  
n e o n a te s .  I t  c rosses th e  p la c e n ta  a n d  sm all a m o u n ts  a re  
d is tr ib u te d  in to  b rea s t m ilk . A m o b a rb ita l is m e ta b o lis e d  in  
th e  liv e n  u p  to  a b o u t 5 0 %  is e x c re te d  in  t h e  u r in e  as  3 '-  
h y d r o x y a m y lo b a rb ita l  a n d  u p  to  a b o u t  3 0 %  as  N- 
h y d ro x y a m y lo b a ib i ta l,  w i th  le ss  t h a n  1 %  a p p e a r in g  
u n c h a n g e d . U p  to  a b o u t  5 %  is e x c re te d  in  th e  laeces .

Preparatíons
Proprietary Preparotions (details a re  given in V olum e B)

Sinqle ingrediant Preporotions. Gr.: Amytal; }pn: Isomytal; 
Thái.: Amytal; UK: Amytal; USA: Amytalt-

MuhKngredìent Preparatíons. Arg.: Cuait N f; Hang Kong: Alu- 
b a rf ;  A lu ta lt;  A m itonỷ; S.Afr.: R epasm at; Thai.: A m a; UK 
Tuinal; USA: Tuinal.

Pharmocopodal Preparalions
U SP 36: A m obarbital Sodium  for Injectìon; Secobarb ital Sodiurr 
a n d  A m obarbital Sodỉum  Capsules.

Am peroride IBAN, riNNỊ
Amperozida; Ampéròãdè; Ạmperozidum; FGr5606; AMriep;
03Mfl. . 1  ,: r ;Ị V - '
4-[4,4-Bis(4-fluorophenyl)bưtyl]-A/-ethylpiperazine-l<arbox-
amide.............
C a H ^ N ạ C M O I i
CAS —  75558-90-6 (amperozide); 75529-73-6 (amperozide 
hydrođìloride).
ATCVet —  QN05AX90.
UNII —  0M2W3TAG39.

P rọ íịịe
A m p e ro z id e  is a n  a n tip sy c h o tic  th a t  h a s  b e e n  u se d  iri 
v e te r in a ry  m e d id n e .

A r i p i p r a x o l e  (BAN. USAN, riNNỊ
Aripiprazol; Aripiprazolum; OPC-31; OPC-14597; Apnnnnpa-
30/1.
7-{4-[4-(2,3-Dichlorophenyl)-piperazin-1-yl]butoxy}-3,4-dihy- 
droquinolìn-2(1 H)-one.
C23H27CI2N302=448.4 
CAS —  129722-Ỉ2-9.
ATC —  N0SAXỈ2.
ATC Vet —  ON05AX12.
UNII —  82VFR53I78.

P h a rm o c o p o e ia s .  I n  us.
U S P  36 : (A rip ip razo le) . A w h ite  to  o f f-w h ite , c ry s ta llin t 
p o w d e r .  In so lu b le  in  vvater a n d  in  m e th y l  a lc o h o l; í r e e h  
so lu b le  in  d ic h lo ro m e th a n e ; sp a rin g ly  so lu b le  ứ i t o lu e n e  
S to re  i n  a ir t ig h t  c o n ta in e rs  a t  a te m p e ra tu re  o f  2 5  d eg re e s  
e x c iư s io n s  p e rm ltte d  betvveen  15 d e g re e s  a n d  3 0  d e g rees .

Ưses and Administration
A rip ip ra zo le  is a n  a ty p ic a l a n tip sy c h o tic  t h a t  h a s  s e ro to n ir
5 -H T 1A- r e c e p to r  p a r t ia l  a g o n is t  a n d  5 -H T 2A- r e c e p to r  
a n ta g o n is t  p ro p e r tie s  a s  vvell as b e in g  a  p a r t ia l  a g o n is t  a t  
d o p a m in e  D j rec e p to rs . I t  is u se d  in  t h e  m a n a g e m e n t  o f  
sc h iz o p h re n ia  a n d  of b ip o la r  d iso rd er. A r ip ỉp ra z o le  is alsc 
u s e d  as a n  a d j u n a  in  th e  t r e a tm e n t  o f d e p re s s io n . (Sec 
P sy c h ia tric  D iso rd ers , p . 1 0 39 .1 .) A r ip ip ra zo le  ỉs  u suall}  
g iv e n  o ra lly  o r  b y  in tra m u s c u la r  in je c tio n  as  t h e  a n h y d ro u : 
su b s ta n c e .  T h e  lo n g e r-a c tín g  m o n o h y d ra te  p o ly m o rp h o u : 
fo rm  is g iv e n  b y  in ư a m u s c u la r  in je c tio n . F o r  a li ro u te s  
d o se s  a re  e x p re s se d  in  te rm s  of th e  e q u iv a le n t  a m o u n t  o ỉ  th ( 
a n h y d ro u s  su b s ta n c e ; a rip ip ra z o le  m o n o h y d ra te  10 4  m g  i 
e q u iv a le n t  to  a b o u t  lO O m g o f a n h y d ro u s  a rip ip ra z o le .

F o r  th e  ư e a tm e n t  of s c h i z o p h r e n i a ,  a r ip ip ra z o le  i 
g iv e n  in  a n  in it ia l  o ra l d o se  o f  10 o r  1 5 m g  o n c e  da iiy . Thf 
u s u a l  m a in te n a n c e  d o se  is 1 5 m g  o n c e  d a ily  a l th o u g h  th( 
d o se  m a y  b e  a d ịu s te d  a t  in te rv a ls  o f n o t  less  t h a n  2  vveeks UỊ 
to  a  m a x im u m  of 30  m g  daily .

F o r  th e  t r e a tm e n t  of acute manic or mỉxed episodes ữ  
b i p o l a r  d i s o r d e r ,  a  r e c o m m e n d e d  in itia l o ra l d o se  is 15 m t 
o n c e  d a ily  as  m o n o th e ra p y , o r  10 o r  1 5 m g  ư  g ív e n  as  ar 
a d ju n c t  to  l i th iu m  o r  v a lp ro a te ; th is  m a y  s u b s e q u e n t ly  bt 
in c re a se đ  to  3 0  m g  o n c e  d a ily  acco rd in g  to  r e sp o n se . F o r  th< maintenanct treatment oí b ip o la r  d iso rd er, p a tie n ts  s h o u ld  b* 
c o n tin u e d  o n  th e  sa m e  do se  o n  vvhich th e y  w e r e  stabU ised

A rip ip ra zo le  (as th e  a n h y d ro u s  su b s ta n c e )  m a y  b e  g ivei 
b y  d e e p  in tr a m u s c u la r  m je c tio n  fo r a c u te  a g ita tio n  ú  
p a t i e n ts  w i th  s c h iz o p h r e n ia  o r  b ip o la r  m a n ia .  ,Th( 
r e c o m m e n d e d  in it ia l  d o se  is 9 .75  m g  a l th o u g h  som i 
p a tie n ts  m a y  o n ly  n e e d  5 .25  m g  a n d  o th e r s  u p  to  15 m g . 1 
n e c es sa ry , í u r th e r  d o se s  m a y  b e  g iv en  a f te r  a t  le a s t  2  h o u n  
u p  to  a  m a x im u m  to ta l  d a ily  dose  o f 30  m g . P a tíe n ts  sh o u li 
b e  svvitched to  o ra l  th e ra p y  as so o n  as p o ss ib le  ư  ongoứ i) ; 
ư e a tm e n t  is r e q u ire d .  T h e  lo n g -a c tin g  d e p o t  p re p a ra tio i  
(a r ip ip ra zo le  m o n o h y d ra te )  m a y  a lso  b e  g iv e n  b y  dee i 
in tr a m u s c u la r  g lu te a l  in je c tio n  o n c e  e v e ry  m o n th  fo ■ 
m a in te n a n c e  th e r a p y  o f sc h iz o p h re n ia . P a tie n ts  w i th  ni 
h is to ry  o í  a r ip ip ra z o le  u se  sh o u ld  in itia lly  b e  t r e a te d  w iứ  
a r ip ip ra z o le  o ra lly  to  assess to le rab ility  a n d  re sp o n se . Th< 
r e c o m m e n d e d  in it ia l  a n d  m a in te n a n c e  d o se  is a singli 
m o n th ly  ũ ỳ e c tio n  o f  4 0 0  m g  (n o  so o n e r  t h a n  2 6  d a y s  a fte  • 
t h e  p re v io u s  ữ ỹ e c tio n ) .  O ra l a n tip sy c h o tic  t h e r a p y  sh o u lí 
b e  c o n tin u e d  ío r  t h e  f irs t 14  day s a íte r  th e  firs t in je c tio n . T h ' 
d o se  m a y  b e  re d u c e d  to  3 0 0  m g  m o n th ly  if a d v e rs e  e í í e c t . 
o c c u r.

A s a d ju n c t iv e  th e r a p y  in  d e p r e s s io n .  u s  licensei 
p r o d u c t  in ío rm a t io n  re c o m m e n d s  a n  in it ia l  o ra l  d o se  o f 2  to  
5 m g  o n c e  daily ; th e  do se  m a y  b e  a d ju s te d  in  in c re m e n ts  0 '
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u p  to  5 m g  a t in te rv a ls  o f  n o t  less t h a n  1 w e e k  to  a m ax im u m
01 1 5 m g  daily . T h e  u s u a l  r e c o m m e n d e d  d o se  is 5 to  lO tn g  
o n c e  da ily .

D ose  a d ju s tm e n ts  o f  a r ip ip ra z o le  m a y  b e  n ecessa ry  in  
p a tie n ts  a lso  ta k in g  p o te n t  in h ib i to r s  o r  in d u ce rs  o ỉ  
c y to c h ro m e  P 4 5 0  iso e n z y m es . S ee  In te ra c tio n s , b e lo w  fo r  
h i r t h e r  d e ta ils . A d ju $ tm e n tỉ  m a y  a ls o  b e  n e e d e d  in  th o se  
w h o  a re  p o o r  CY P2D6 m e ta b o lis e rs  (see  A d m in is tra tio n  in  
G e n e tic  V a ria d o n , b e lo w ).

F o r  de ta ils  o f u se s  a n d  a s s o d a te d  d o se s  in  c h ild ren  a n d  
a d o le sc e n ts , se e  b e lo w .

A d m in is tr a t io n  in  c h ild re n . I n  t h e  USA, a rip ip razo Ie  is 
l ic e n se d  fo r  th e  t r e a tm e n t  of:
•  s c h iz o p h re n ia  in  a d o le sc e n ts  a g e d  13 to  17 y e a ts
•  b ip o la r  d iso rd e r  in  th o se  ag e d  10 to  17 y e a rs
•  irr ita b il ity  a s s o d a te d  vvith  a u tis tic  d iso rd e r  in  th o se  ag ed  

6  to  17 y e a rs
In  t h e  UK , a rip ip ra z o le  is lic e n s e d  f o r  th e  ư e a tm e n t  of:
•  s c h iz o p h re n ia  in  a d o le sc e n ts  a g e d  15 y e a rs  a n d  o ld er
•  a c u te  m a n ic  e p iso d e s  a s s o d a te d  w i th  b ip o la r  d iso rd er in  

th o s e  ag ed  13 y e a rs  a n d  o ld e r
NICE re c o m m e n d s  a iip ip ra z o le  a s  a n  o p tio n  for th e  
a e a t m e n t  o f s c h iz o p h re n ia  in  1 5 -  to  I7 -y e a r-o ld s  w h o  a re  
i n to l e r a n t  o f, o r  h a v e  a n  i n a d e q u ă te  r e sp o n se  o r  
c o n ơ a -ừ id ic a tio n s  to  r is p e r id o n e .1 (It w a s  n o te d  th a t  
r is p e rid o n e  is  c o n s id e re d  th e  m o s t  vvidely u se d  B rst-line 
a tỹ p ỉc á l  a n à p sy c h o t ic  ìn  t h e  U K  fo r  a d o lescen ts  w ith  
sc h iz o p h re n ia  a l th o u g h  su  c h  u s e  is u n lic e n se d .)

F o r  s c h i z o p h r e n i a  o r  acute manic or mixed cpừodes in  
b i p o l a r  d i s o r d e r ,  t h e  r e c o n u n e n d e d  in it ia l  o ral dose  is
2  m g  d a ily  in c re a se d  to  5 m g  d a iỉy  a í te r  2 d ay s a n d  th e n  to  
th e  ta r g e t  d o se  o f  lO m g  d a iỉy  a h e r  a n o th e r  2 days; a n y  
s u b s e q u e n t  d o se  in c re a se s  s h o u ld  b e  m a d e  in  5-m g 
in c re m e n ts  u p  to  a  to ta l  m a x im u m  d o se  o í  30  m g  daily . Fo r 
th e  maintenance trtatment o f b ip o la r  d iso rd e r, p a tie n ts  sh o u ld  
b e  c o n tin u e d  o n  th e  sa m e  d o se  o n  w h ic h  th e y  w e re  
s ta b ilise d . A rip ip ra zo le  m a y  b e  g iv e n  as m o n o th e ra p y , o r  as 
a n  a d ju n c t  to  l i th iu m  o r  v a lp ro a te , i n  b ỉp o la r  d iso rder.

F o r  th e  t t e a tm e n t  o f ĩ r r i t a b i l i t y  a s s o c i a te d  w l t h  
a u t i s t i c  d l s o r d e r ,  t h e  r e c o m m e n d e d  in itìa l o ral dose  is 
2 m g  d a ily  i n a e a s e d  to  5 m g  d a ily ; ư  n ecessa ry , th e  dose  
m a y  b e  a d ju s te d  in  in c re m e n ts  o f  u p  to  5 m g  a t  in te rv als  o f 
n o t  le ss  th a n  1 w e e k  to  a  m a x im u m  of 15 m g  daily.

D o se  a d ju s tm e n ts  o ỉ  a rip ip ra z o le  m a y  b e  n ecessa ry  in  
p a t ie n ts  a lso  ta k in g  p o te n t  i n h ib i to n  o r  ũ id u ce rs  of 
c y to c h ro m e  P 4 5 0  isõ e n z y m e s . S e e  In te ra c tio n s , b e lo w  for 
f ũ r th e r  d e ta ils . A d jũ s tm ẽ n ts  m a y  a lso  b e  n e e d e d  in  th o se  
w h o  a r e  p o o r  CY P2D6 m eta b o lis e rs  (see  A d m in is tra tio n  in  
G e n e tic  V a ria d o n , b e lo w ).

1. K tC E . A rỉpLprazoỉe í o r  th e  tr e a tm e n t o f sc h izo p h re n ỉâ  ỉn  peopỉe  aged  i ĩ  
to  17 yeats: T ech n o lo g y  A ppraịsa l G u id a n ce  213  (issued ia n u a ry  2011). 
A vailab ie  ấ t : h t tp : //w w w .n ic e .0r g .u k /n ỉc e m e d ỉa /liv e /l3317/52608 / 
526 0 8 .p d f (accessed  2 8 /0 3 /1 3 )

A d m ĩn is tr a t io n  in  g e n e tic  v a r ía t io n .  T h e  do se  o ỉ  o ral a n d  
in tra m u s c u la r  a rip ip ra z o Ie  (a n h y d ro u s )  s h o u ld  b c  re d u c e d  
to  h a ỉ f  th e  u su a ]  d o se  (see  U ses a n d  A d m in is tra tío n , 
p . 1 0 3 8 .3 )  in  p a tie n ts  w h o  a re  p o o r  m etab o lise rs  w i th  
re s p e c t  to  th e  c y to c h ro m e  P 4 5 0  iso e n z y m e  CYP2D6; a 
q u a r t e r  o f  t h e  u s u a ỉ  d o se  s h o u ld  b e  g iv en  to  th o se  w h o  
a re  a ls o  ta k in g  p o te n t  CY P3A 4 in h ib ito rs .

T h e  m o n th ly  d o se  o f  th e  lo n g -a c tin g  in tra m u sc u la r  
p re p a ra tio n  (a r ip ip ra z o le  m o n o h y d ra te )  s h o u ld  b e  re d u c e d  
to  3 0 0  m g  in  p o o r  CY P2D 6 m e ta b o lise rs ; th o se  w h o  a re  also  
ta k in g  CY P3A4 in h ib ỉ to r s  fo r lo n g e r  t h a n  14 days sh o u ld  b e  
g iv e n  2 0 0  m g.

P sy c h ia tr ic  d i s o r d e r s .  A r ip ip ra zo le  is u se d  in  th e  m an a g e - 
m e n t  o f  sàiizophrcnỉa (p. 1 0 3 1 .3 ) .1-7 A lth o u g h  d a ta  a re  
s c a n ty , sy s te m atic  rev ievvs1' 3 h a v e  c o n d u d e d  th a t  a rip ip ra -  
z o lế  d o e s  n o t h a v e  s ig n ìh c a n t a d v a n ta g e s  o v e r  o th e r  a ty p i-  
ca ỉ a n d  cỉassỉcal a n tip sy c h o tic s  in  t h e  t re a tm e n t  o f $chizo- 
p h r e n ia .  Hovvever, i t  w a s  í o u n d  to  b e  b e tte r  to le ra ted , 
i n d u d in g  a  lo w e r  r is k  fo r h y p e rp ro la c tỉn a e m ia  a n d  QT 
ỉn te r v a l  p ro lo n g a t io n  c o m p a re d  w ith  o th e r  a typ ica l 
a n tìp sy c h o tic s .

A r íp ỉp ra zo le  is a lso  u s e d  in  p a t ỉe n ts  vvith bipoỉar dỉsơrder 
(p. 3 9 7 .2 )7’9 a n d  a s  a n  a d ju n c t  i n  t h e  t r e a tm e n t  o f depression 
(p . 3 9 8 .1 ) .10 I t  is u s e d  fo r  t h e  ư e a tm e n t  o f irritab ility  
a sso c ia te d  w ỉth  autistic dừorder in  c h ỉỉd re n  a n d  ado les- 
c e n ts .11*11
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W iley ; 2006  (áccessed  1 5 /0 5 /0 6 ).
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Aáverse Effects, Treaừĩìent, and Precautions
A lth o u g h  a rip ip ra z o le  m a y  sh a re  so m c  o f th e  a d v e rse  e tíec ts  
se e n  vvith t h e  d a s s ic a l  a n tip sy c h o tic s  (see  C h ỉo rp ro m a z in e , 
p . 1 0 47 .2 ), t h e  in đ d e n c e  a n d  s e v e r i ty  o f  s u c h  e ííec ts  m a y  
v ary . C o m m o n  a d v e rse  e h e c ts  w i th  a rip ip ra z o le  in d u d e  
g a s ơ o in te s tin a l  d iso rd e rs  s u c h  a s  c o n s tip a tío n , dyspepsia , 
n a u s e a ,  a n d  v o m it in g , h e a d a c h e , a n x ie ty ,  in so m n ỉa , 
lig h th e a d e d n e ss , a n d  d ro w s in e s s . W e ig h t g a in  h a s  b e e n  
re p o r te d ;  h o w e v e r ,  th ỉs  a p p e a rs  to  b e  s lig h t. B lo o d  
dyscrasias  in d u d ỉn g  a g ra n u lo c y to s is , le u c o p e n ia ,  n e u h o p e -  
n ia, a n d  th ro m b o c y to p e n ia  m a y  o c c u r. T h e  in d d e n c e  of 
e x tra p y ra m id a l e ữ e c ts  w i th  a rip ip ra z o le  is lo w  w ith  
a k a th is ia  b e in g  m o s t c o m m o n ly  re p o r te d . T ard iv e  dys- 
k in esia  h a s  b c e n  re p o r te d  in h e q u e n t ly  a n d  th e r e  h a v e  b e e n  
a  few  cases  o f n e u ro le p tic  m a l ig n a n t  sy n d ro m e . Pa th o lo g ica l 
g a m b lin g  h a s  a lso  b e e n  re p o r te d .

T ach y c ard ia  a n d  o r th o s ta t ic  h y p o tẽ n s io n  a re  u n c o m m o n  
w lth  a r ip ip ra z o le  ư e a tm e n t ;  b ra d y c a rd ia ,  v e n tr ic u la r  
a r rh y th m ia s ,  c a rd ia c  a rre s t,  a n d  s u d d e n  u n e x p la in e d  
d e a th  h a v e  b e e n  r e p o r te d  v e ry  ra re ly  as  h a v e  QT 
p ro lo n g a tio n  a n d  to rs a d e  d e  p o in te s .  N o n e th e le s s  a rip ip ra -  
zo le  s h o u ld  b e  u s e d  w ith  c a u tio n  in  p a tie n ts  w i th  
c a rd io v a sc u la r  o r  c e re b ro v a sc u la r  d isease , o r  in  th o se  w ith  
c o n d itío n s  th a t  w o u ld  p red isp o se  to  h y p o te n s io n .

S e izu res  a re  r a re  w i th  a r ip ip ra z o le  b u t  i t  s h o u ld  b e  u se d  
w ith  c a re  in  th o se  vvith  a  h is to ry  o f  s e iz u res  o r  w ith  
c o n d itío n s  th a t  lo w e r  t h e  se iz u re  th re s h o ld .

W h e n  a rip ip ra z o le  is  u s e d  as  a n  a d ịu n c t  in  d e p ressio n , 
p a tie n ts  s h o u ld  b e  d o s e ly  m o n ito re d  d u r in g  e a rỉy  th e ra p y  
u n t il  s ỉg n iíic a n t im p ro v e m e n t  in  d e p re s s io n  oc c u rs  b e c au se  
s u id d e  is a n  in h e r e n t  r isk  in  d e p re sse d  p a tie n ts .  F o r  h i r th e r  
de ta ils , s e e  u n d e r  D e p re ssio n , p . 3 98 .1 .

A rip ip ra zo le  m a y  a ffe c t th e  p e r io rm a n c e  o f  sk illed  tasks 
i n d u d in g  d riv in g .

R e íe re n c e s .
ỉ .  Pae CU. A  rev ỉe w  o l th e  sa ỉe ty  a n d  to le rab ility  o ỉa rỉp ỉp ra zo !e . E x p e rt o p irt 

D ru g S a ftty  2 009 ; 8: 3 7 3 -8 6 .
2. K lrư io  E. E fficacy a n d  sa íe ty  o ( arỉp ip razo le  ỉn  c h ild  a n d  a d o lescen t 

p a tỉen ts . E u r  C h iU  A d o ie sc P sych ia try  2012; 21 : 3 6 Ỉ -8 .

Effeds on body-weight. T h e  in c re a se d  risk  oi w e ig h t g a in  
w ith  so m e  a ty p ic a l a n tip sy c h o tic s  is  d iscu ssed  u n d e r  
A dverse  E ữ e c ts  o f  C lo z a p in e , p . 1059 .1 .

F u r th e r  re fe re n c e s .
1. M cQ u a d e  RD, t í  a i. A  c o m p arỉso n  o ỉ w e ig h t c h an g e  d u rỉn g  tre a tm e n t 

w ỉth  o la n za p in e  ora r ip ỉp raz o ỉe : re s u ỉu  h o m  a ran d o m ỉze d , doubIe<bỉind 
stu d y . J  O in  P ĩy ch ia ữ ỳ  200 4 ; 65  (supp ỉ 18): 4 7 -5 6 .

Etíects on carbohydraie metabolism. T h e  in c re a se d  risk 
o f g lu co se  in to le ra n c e  a n d  d iab e te s  m e l l i tu s  yvith so m e 
a ty p ìc a l a n tip sy c h o tic s , a n d  re c o m m e n d a t ìo n s  o n  m o n ito r-  
ing , a re  d ỉsc u sse d  u n d e r  A d v e rse  E ffects o í  C Iozapine, 
p . 1059^2.

Effeds on th e  cardiovascular S y stem . F o r a  d iscu ssio n  of 
s u d d e n  u n e x p e a e d  d e a th s  asso c ia te d  w ith  a n tip sy c h o tic  
use, s e e  u n d e r  A d v e rse  E líec ts  o f  C h lo rp ro m a z in e , 
p . 1047.3 .

Effeds on lipid metabolism. T h e  in c re a se d  rísk  o ỉ  h y p e r-  
l ip id a em ia  w i th  so m e  a ty p ic a l a n tip sy c h o tic s  is d iscussed  
u n d e r  A d v e rse  EH ects o f  C h lo rp ro m a z in e , p . 1049 .1 . See 
a lso  EH ects o n  C a rb o h y d ra te  M e ta b o lism  u n d e r  A d v erse  
E íỉec ts oi C lo z a p in e , p .  1 059 .2 .

The elderly. F o r  a  d isc u ss io n  o f  t h e  rísk s  a s s o d a te d  w ith  
a n tip sy c h o tíc  u s e  in  t h e  e ld e rly , s e e  u n d e r  P re c a u tio n s  of 
C h lo rp ro m a z in e , p . 1 0 5 1 .1 . T h e  u se  o f  a ty p ic a ỉ a n tip sy -  
cho tics  in  e ld e r ly  p a tie n ts  v r ith  d e m e n t l a  is  a ỉso  d iscussed  
in  h u t h e r  d e ta il  u n d e r  R isp e rid o n e , p . 1 1 0 5 .1 .

L ic en se d  p r o d u c t  in ío r m a t ío n  fo r  a i ip ip ra z o le  also  
i n d u d e s  a  v v am in g  a b o u t  e v id e n c e  oí a  d o se -re sp o n se  
re la tio n s h ip  b e tw e e n  c e re b ro v a sc u la r  a d v e rs e  e v e n ts  a n d  
th e  u se  o f  a r ìp ip ra z o le  i n  e ld e r ly  p a tìe n ts  w i th  p sy đ io s is  
a s s o d a te d  w i th  A k h e im e ^ s  d isease .

Overdosage. T h e  m a n u ỉa c tu r e r  h a s  r e p o r te d  th a t  p a tie n ts  
h a  v e  ta k e n  e s tũ n a te d  o v e rd o se s  o f  u p  to  1 0 8 0  m g  o f  a rip i- 
p raz o le  vvith  n o  la ta litie s . S igns a n d  s y m p to m s  h a v e  
in d u d e d  n a u s e a ,  v o m itin g , a s th e n ỉa ,  d ia r rh o e a ,  a n d  som -

n o len c e . In  o n e  r e p o r t  a  2 7 -y e a r-o ld  vvom an  w h o  in g es te d  
3 3 0  m g  of a r ip ip ra z o le  w i th  c y d o b e n z a p r in e  10 m g  a n d  
q u e tia p in e  25  m g  w a s  ío u n d  to  b e  drovvsy b u t  easily  ro u sa -  
b le  50 m im ite s  l a t e r .1 In it ia l  t re a tm e n t  consisted  o í  o ral 
a c tiv a ted  ch a rc o a l; rec o v e ry  w a s  s u b se q ụ e n tly  u n e v e n tíu l.  
S e ru m  c o n c e n tia t io n s  o ỉ  a r ìp ip ra z o le  a n d  its m a in  m e ta b o -  
lite  d e h y d ro -a iip ip ra z o le , m e a s u r e d  195 m in u te s  a ỉte r  
ingestion , w e re  5 96  n a n o g ra m s /m L  a n d  1 2 0 n a n o -  
gram s/m L , re sp e c tiv e ly . I n  a n o th e r  r e p o r t2 a  2V4-year-old 
c h ild  vom ited  a n d  b e c a m e  le th a rg ic  vvith in  1 h o u r  oi tak -  
in g  195 m g o f  a r ip ip ra z o le  (1 7 .1 m g /k g ) .  A c d v a ted  ch a r-  
co a l w as g iv e n  3 h o u rs  a ỉ t e r  in g e s tio n  b u t  sh e  su b se-  
q u e n tly  b e c a m e  u n c o n s d o u s .  Hovvever, re sp ira to ry  
s u p p o n  w as n o t  r e q u ir e d  a n d  th e  c h ild  g rad u a lly  r e g a in e d  
c o n sd o u sn e ss  o v e r  th e  n e x t  2 4  h o u is .  S ym ptom s o f  som - 
n o len c e , a tax ia , a n d  tre m u lo u s n e s s  reso lv e d  o v e r  7  days. 
T h e  serum  c o n c e n tra t io n  o f  a rip ip ta z o le  p lu s  d e h y d ro -a ii-  
p ip razo le  w as 1873  n a n o g ra m s /m L  10 h o u rs  a ỉ te r  in g es- 
t ío n .

1. C a r a ú n  SD, W U lỉam s SR. O verdosc  o ( a rip iprazo le , a  o e w  ty p e  of 
antìpsychotic. J  E n ư ry  M td  200S ; 28 : 311 -13 .

2. Sciíerĩ SA. A rip lp ta ao le  (Ability") overdoM  in  a  2 .5  year-o ld . J  T a xù o l 
a in  T a à a l 200 3 ; 4 1 : 6 4 7 -4 .

P re g m n c y . F o r  c o m m e n ts  o n  th e  u s e  o f  so m e  a ty p ica l 
an tìp sycho tics, i n d u d in g  a rip ip ra z o le , d u rin g  p re g n a n c y , 
s e e  u n d e r  P r e c a u tio n s  o f C lo zap in e , p . 1061.2.

L icensed p r o d u c t  in ío rm a t io n  S tates th a t  a rip ip ra z o le  
shovved possib le  te ra to g e n ic  e íỉec ts  in  so m e  anmtaỉs; i t  w as 
n o te d  th a t  t h e r e  a re  n o  a d e q u a te  a n d  Ịv eũ -c o n tro lle d  
s tu d ie s  in  h u m a n  p re g n a n c y . A rip ip razo le  sh o u ld  o n lỵ  b e  
u s e d  ư th e  b en e& ts  to  th e  m o th e r  ou tvveigh  th e  risks to  th e  
íe tu s .

Interadions
T h e  Central e fie c ts  o f  o th e r  CNS d e p re ssa n ts  i n d u d in g  
a lc o h o l m ay  b e  e n h a n c e d  b y  a rip ip ra z o le . A rip ip razo le  m a y  
a lso  e n h a n ce  th e  e ữ e c ts  o f a n tíh y p e r te n s iv e  d rugs. I t  sh o u ld  
b e  u sed  w ith  c a u tio n  in  p a tíe n ts  a lso  rec e iv in g  d ru g s  th a t  
p ro lo n g  th e  Q T in te r v a l  o r  c a u se  e le r tro ly te  im b a lan c e .

A rìp iprazole  is  m e ta b o lis e d  b y  th e  c y to c h io m e  P 450 
isoen?ym es C Y P3A 4 a n d  CYP2D6. P o te n t  in h ib ito r s  o f 
CYP3A4, s u c h  a s  k e to c o n a z o ỉe , o r  o f  CYP2D6, s u c h  as 
q u in id in e , c a n  in c re a se  a r ip ip ra z o le  p la sm a  c o n cen & atio n s. 
C onveisely , p o t e n t  CY P3A 4 in d u ce rs , s u c h  as c a rb a m az e - 
p in e , can  re d u c e  p lasm a  c o n c e n tra tio n s  o ỉ  a rip ip ra z o le . 
D ose  a d ju s tm e n t o f  a rip ip ra z o le  (a n h y d ro u s )  is  u su a lly  
rec o m m e n d e d  w h e n  it is g iv e n  w ith  s u c h  drugs:
•  p o te n t in h ib ito rs  o f CY P2D6: re d u c e  to  h a lí  t h e  u su a l  

dose (see U ses a n d  A d m in is tra tio n , p .  1038.3); hovvever, 
dose re d u c tio n  is n o t  n e c e s sa ry  w h e n  a rip ip razo le  is u se d  
for a d ju n c tiv e  t r e a tm e n t  o f  d e p re ss io n

•  p o te n t In h ib ito rs  of CY P3A4: r e d u c e  to  h a ư  t h e  u su a l  
dose

•  a  c o m b in a tio n  o f  p o te n t ,  m o d e iạ te ,  o r  w e a k  in h ib ito rs  of 
CYP2D6 a n d  o f  CỸP3A4; re d u c e  to  a  q u a r te r  o f t h e  u s u a l  
dose

•  p o te n t in d u c e rs  o f CY P3A4: in c re a se  to  d o u b le  t h e  u su a l  
dose

T h e  m o n th ly  d o s e  o f  t h e  lo n g -a c tin g  p r e p a r a t i o n  
(arip ip razo le  m o n o h y d ra te )  sh o u ld  o n ly  b e  r e d u c e d  in  
p a tíe n ts  tak in g  th e s e  iso e n z y m e  in h ib ito rs  ỉo r  lo n g e r  t h a n  
14  days, as fo lìow s:
•  p a tien ts  r e c e iv in g  4 0 0  m g  m o n th ly  o f a rip ip ra z o le  a n d  

also tak ing:
•  p o te n t CY P2D 6 0T CY P3A 4 in h ib ito rs : r e d u c e  to  

300 m g
• CYP2D6 and CY P3A4 in h ib ito rs : red u c e  to  2 0 0  m g

•  p ad e n ts  re c e iv in g  30 0  m g  m o n th ly  o f  a rip ip ra z o le  a n d  
also tak ing:
• p o te n t C Y P2D 6 or CY P3A4 in h ib ito rs : r e d u c e  to  

200 m g
• CYP2D6 and CYP3A4 in h ib ito rs : red u c e  to  1 6 0 m g  

T h e  use  of C Y P3A 4 in d u c e rs  fo r lo n g e r  t h a n  14 d a y s  sh o u ld  
b e  avoided .

A n tiep ilep tic s . F o r  a  r e p o r t  o f  S te v e n s -Jo h n so n  sy n d ro m e  
occu rrin g  o n  u s e  o f a r ip ip iạ z o le  vvith  lamotrỉgmc, see 
p . 530.2.

Pharmacokinetics
A rip ip razo le  is  w e l l  a b so rb e d  h o m  th e  g a s tro in te s tin a l  t r a a  
a f tẽ r  oral d o ses  a n d  p e a k  p lasm a  c o n c e n tra tio n s  o c c u r  in  
a b o u t  3 to  5 h o u r s .  A ite r  in tr a m u s c u la r  in je c tio n , p e a k  
p lasm a  c o n c e n tra t io n s  o c c u r  b e tw e e n  i  to  3  h o u rs . 
B ioavailab iỉity  is  r e p o r te d  to  b e  8 7 %  w i th  o ral ta b le ts  a n d  
100%  w ith  t h e  in tr a m u s c u la r  in je c tio n ; i t  is  w id e ly  
d istrib u ted . A r ip ip ra zo le  is m e ta b o lis e d  m a in ly  in  t h e  liv e r 
a n d  p a th w a y s  in v o lv e d  in d u d e  d e h y d ro g e n a t iỏ n  a n d  
h y d ro x y la tio n , Via th e  c y to c h ro m e  P 4 5 0  .iso e n z y m e s  
CYP3A4 a n d  CY P2D 6, a n d  W -dealky la tion , Via CYP3A4. 
T h e  m ajo r m e ta b o li te ,  d e h y d ro -a r ip ip ra z o le , is a lso  ac tiv e  
a n d  re p re s e n ts  a b o u t  4 0 %  o f t h e  p lasm a  lev e ls  o f 
a rip ip razo le . T h e  m e a n  e ỉim in a tio n  haU -lives  o f  a rìp ip ra z o le

The Symbol t  denotes a preparation no longer actively marketed

http://www.nice.0rg.uk/n%e1%bb%89cemed%e1%bb%89a/live/l3317/52608/
http://wwwjiice.org.uk/niceraedla/live/133I7/52608/
http://www.nice.org.uk/niceraedia/
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a n d  d e h y đ ro -a iip ip ra z o le  a re  a b o u t  7 5  a n d  9 5  h o u rs ,  
re sp e c tìv e ly ; i n  a  m in o r ity  o f  p o o r  m e ta b o lis e rs  t h e  half-lU e 
o f  a iip ip ra z o le  m a y  b e  e x te n d e d  to  a b o u t  146  h o u r s .  P ro te in  
b in d ỉn g  o{ a rip ip ra z o le  a n d  its  m a jo r  m e ta b o li te  is a b o u t  
9 9 % , m a in ly  to  a lb ụ m in . E l im in a t io n  is  m o s tly  i n  t h e  ỉae c e s  
( a b o u t 5 5 % ), w i th  a b o u t  2 5 %  o f  a  d o se  a p p e a r in g  in  th e  
u r ỉn e ,  m a in ly  in  t h e  ỉo rm  o f  m e ta b o h te s .

I t  is d is tr ib u te d  in to  b r e a s t  m ilk- 

R e fe re n c e s .
1. Mallika«ijun s, tí al Phannacoỉđnetỉcs, tolerabỉlỉty, and saícty of 

artpipraxole íolỉowỉng muhtple oral dosing in normaỉ healihy 
volunteers. J ƠÌH Phềrmaeoi 2004; 44:179-87.

2 . Bouỉton D W , t í  a ỉ. Phannacokỉneúcs and toỉerabỉỉỉty of inưamuscular. 
oral and ỉntravenous aỉipiprazole in heaỉlhy $ub}ects and in patỉents 
with sdiỉzophrenỉa. Om Pharmacơkòttí 2008; 47:475-85.

3. Maỉỉỉkaaiịun s, tí a i. B ữ e c ts  o t h c p ề tìc  or renal impaỉrraem o a  the 
pharmacokmetics of aripiprazole. Om Pharmaakìntí 2008; 47: 533-42.

Preparations
, P ropõetary  Preparations (details are g iven  ỉn  V olum e B)

Single ingređent Preporations. Arg.: A iõdnd; Arlem ide; Gro- 
v e n t;  Irazem ; Lem idab Siblix; ẠụstraL: Abiliíy; Austrúr. Abili- 
fy; Betg.: Ability; Braỉ.: Abiliíy; Canad.: Abiliỉy; Chile-. Abìliíy; 
Arilex; Azymol; n im it; Labosol; Vi2a; Chĩna: Abiliíy ( S í ậ / l ) :  
A n Lv Fan  ( í c í ậ j i ) t ;  Ao Pai (JRM); Brisking (W S fll) ; Cz.: 
Ability; Denm.: Abiliíy; Fin.: Ability; Fr.: Abiliỉy; Ger.: Abiliíy; Gr.: Abiliỉy; Hong Kxmg-. Ability; Hung.-. Abiliỉy; Indùr. A rena; 
Aria; Aridus; A rũan; Arip-M T; Aripat-M D; Aripra-M T; Arive; 
A ip id n ; A rpừ ob Arza; Arzu; Asprito; Elrip; Real One; Indon.: 
Abiiưy; IrL: Abiliíy; Israel: Ability; Ariply, ItaL: Abiiưy; Jjm: 
Abiliíy; Malaysia: Abiiưy; Mex.: Abiliíy; Neth.: Abiliíy; Norw.: 
Abiliíy; NZ: AbiUỉy; phữipp.: Abiliíy; PoL: Abiliỉy; Port: AbiUíy; Rus.: A biliíy (AổHHHỘaỉí); S-A/r.: Ability; singapore: Ability; Spain: Abiiưy; Swed.: Ability; Switz.: Abìlity; Thai.: Abiliíy; Turk.: Abiiưy; Abizol; Ignis; UK: Abiliíy; USA: Ability; Venez.: 
AbilUy.

A s e n a p in e  M a le a t e  IBANM, USAN, rìNNM)
Asénapinê,. Maléatê 'd'; Asenapini Maleas; Maleato de 
asenapina; Org-5222; A3eHanMHa ManeaT.
(3afiS,12bRS)-5-Chloro-2-methyl-23,3a,1 2b-tetrahydro-l H- 
dibenzo[23:6,7]oxepina[4,5-c]pyrrole (2Z):2-butenedioate 
(11)
C17Hl6aN O ,qH ,04=401.8 ■"■>■■■■•
C4S. ■ —Ti 65576-45-6 . (asenapine); 85650-5&2 (asenapine 
maleate). ■■ .: ■
ATC  — N05AH05. . '■
ATC Vet —  QN05AH05.
UNII —  CU9463U2E2.

Uses and Administration
A s e n a p in e  m a le a te  is a n  a ty p ic a l a n tip sy c h o tic  r e p o n e d  to  
b e  a n  a n ta g o n ỉs t  a t  v a iio u s  s e ro to n ìn  a n d  d o p a m in e  
rec e p to rs , as  w e ll as  a t  a d re n e rg ỉc  (ai a n d  a2) a n d  h is ta m in e  
(H[ a n d  H 2) rec e p to rs . I t  is  u s e d  in  t h e  m a n a g e m e n t  of 
s c h iz o p h re n ia  (p . 1 0 3 1 .3 ) a n d  o f b ip o la rd is o rd e r  (p . 3 9 7 .2 ).

A sè n a p in e  is g iv e n  su b lin g u a lly  a s  t h e  m a le a te  a lth o u g h  
d o ses  a re  e x p re s se d  in  te rm s  o ỉ  th e  b a se ; 7 m g  o í  a s e n a p in e  
m a le a te  ũ  e q u iv a le n t  to  a b o u t  5 m g  o f  a se n a p in e .  E a tin g  
a n d  d rm k in g  s h o u ld  b e  a v o id e d  ỉo r  10  m in u te s  a ỉ te r  tak in g  
a s e n a p in e .

T h e  u s u a l  in ỉtia l a n d  ta rg e t  d o se  f o r  t h e  acute t r e a tm e n t  of 
s c h i z o p h r e n i a  is t h e  e q u iv a le n t  o f  5  m g  o f  t h e  b a se  tw ice  
d a ily . T his d o se  m a y  a lso  b e  u se d  fo r  maùứenance treatment 
a l th o u g h  a d o se  o f lO m g  tw ic e  d a ily  m a y  b e  r e q u ứ e d  b y  
so m e  p a tie n ts  u  to le ra te d .

w h e n  u s e d  as  m o n o th e r a p y  in  t h e  aaue treatment oỊmixed 
or manic epừodes a s s o d a te d  vvith b ỉ p o l a r  d ỉ s o r d é r ,  th e  
in itia l a n d  m a ỉn te n a n c e  d o se  is lO m g  n v ice  d aily ; th is  m a y  
b e  re d u c e d  to  5 m g  tw ice  d a ily  ư  a d v e rse  eH ects o c cu r. T h e  
in it ia l  d o se  vvhen u s e d  a s  a d ju n c t ìv e  th e r a p y  vvith e i th e r  
l ỉ th iu m  o r  v a lp ro a te , is 5 m g  tw ic e  d aily ; th is  m a y  be  
in c re a se d  to  lO m g  tvvice d a iỉy  d e p e n d ín g  o n  th e  d ù i ic a ỉ  
r e sp o n se  a n d  to le răb ility .
R e íe re n c e s .

1. P o tlô n  SG, t í  a l. £ fficacy  a n d  to le rab ỉlity  o ỉ  a s e n a p ỉn e  ỈĐ acuce 
sd iix o p h re n ỉa : a p ỉacebo - a n d  rispcridone-CO T ơoBcd o ia ỉ.  J  Q in  
P ĩy ch ia try  2 0 0 7 ; 68: 1 492 -1500 .

2 . VVeber ỉ ,  M c C o n n a ck  PL. A sen a p in e . C N S D m $s 2 009; 23 : 78 1 -9 2 .
3 . M đ n ty r e  RS. tíaỉ. A sen a p in e  ỉn  tb e  c rc a a n e n to ỉ  a c u te  m a n i i  in b ip o la r l  

(K sorden a  random ỉzed , dou b ỉe -b lin d . p ỉa c c b o ^ tm tro ỉỉe d  n ỉa l.  J  Ạ fftđ  
D iso rd  201 0 ; 1 2 2 :2 7 -3 8 .

4 . S c h o e m ak e r  3 , t í  a l. L ơ ng -tc rm  assessxnent o ỉ  asen a p ln e  v$. o ỉan za p ln e  
ỉn  p a tíe n ts  iv h h  sch izo p h ren ia  o r  sch izoaffectỉve  <fisorder. Pharm acop- 
syớ ú ứ ứ y  2 010 ; 43 : 1 38 -46 .

5. K ane  J M  t ía L A  r a n d o m ù e d  p ỉacebo -com roU ed  u ia l  q ỉ  a scn a p in e  ỉo r  
th c  p re v c n tío n  o ỉ  r e ỉa p se  o f s c b lzo p h re n ỉa  a l te r  k » g > te rm  tre a ó n e n L  J  
O m  P ĩy d ú a try  2011; 72: 3 4 9 -5 5 .

Adverse Ettects, Treatment, and Precautions
A lth o u g h  a s e n a p in e  m a y  s h a re  s o m e  o f  t h e  a d v e rs e  e ữ e c ts  
s e e n  w ith  t h e  d a s s ic a l  a n tip sy c h o tic s  (see  C h ló r p ro m a ã n e ,  
p . 1 0 4 7 ,2 ), t h e  in d d e n c e  a n d  s e v e r i ty  o f  s u c h  e ữ e c ts  m a y  
v a ry . T h e  m o s t  h e q u e n t  a d v e rse  e é e c t s  V7ith a s e n a p in ẽ  
i n d u d e  so m n o le n c e , d izz in ess , a n d  o ra l  h y p o a e s th e s ia .

O th e r  c o m m o n  a d v e rse  e S e c ts  i n d u d e  g a sữ o in te s tin a l  
d iso rd e rs , ía t ig u e , ir r ita b ility , a m d e ty ,  a n d  w e ig h t  in c re a se . 
N e u ro le p d c  m a l ig n a n t  s y n d ro m e  a n d  e x tra p y ra m id a l  
sy m p to m s  su  c h  as  ta rd iv e  d y sk in e s ia  a n d  a k a th is ia  h a v e  
a lso  b e e n  re p o r te d . L ocal r e a c t io n s  a s s o d a te d  w i th  its  
su b Ịin g u a l u s ê  i n d u d e  m u c o sa l  u lc e ra tío n , b lis te r in g , a n d  
inflam T nat in n r w h ic h  m a y  b e  s e v e re  e n o u g h  to  s to p  th e ra p y . 
S y s tem ic  h y p e rse n s it iv ity  r e a c tio n s  h a v e  a ls o  o c c u rre d .

H y p e rp ro la c tin a e m ia , w h ic h  m a y  r e s u l t  in  g a la c to -  
r rh o e a ,  a m e n o r rh o e a , g y n a e c o m a s tia , a n d  im p o te n c e ,  h a s  
o c c u t te d  w ith  a s e n a p in e .  B lo o d  d y s c ra ã a s  i n d u d in g  
le u c o p e n ỉa ,  n e u ư o p e n ia ,  a n d  th ro m b o c y to p e n ia  m a y  
o c c u r.

O r th o s ta tic  hy j> o ten sio n  a n d  sy n c o p e  h a v e  b ẹ e n  re p o r te d  
w ith  a se n a p in e ,  p a r t ic u la r iy  in  e a r iy  t r e a tm e n t ;  QT 
p ro lo n g a tỉo n , w h ic h  in  ra re  c a ses  c a n  le a d  to  to is a d e  d e  
p o in te s , h a s  a lso  b e e n  n o te d . A s e n a p in e  s h o u ld  b e  u s e d  w ith  
c a u tio n  in  p a tie n ts  vvith c a rd io v a sc u la r  o r  c e re b ro v a sc u la r  
d isease , o r  in  th o se  w ith  c o n d it ỉo n s  t h a t  w o u ld  p red isp o se  to  
h y p o te n s io n ; in  a d d it io n , i t  s h o u ld  b e  a v o id e d  in  th o se  w ith  
a  h is to ry  o f  a n rh y th m ia s  o r  o th e r  c o n d it io n s  t h a t  m a y  
in c re a se  th e  risk  o f Q T p ro lo n g a t io n  in d u d in g  b rad y c a rd ia  
o r  h y p o k a la e m ia . C e r ta in  m e d ic a tio n s  m a y  a lso  in c re a se  th e  
risk  (see  In te ra c tio n s , b e lo w ).

S e iz u re s  m a y  o c c as io n a lly  o c c u r  tv ith  a s e n a p in e  a n d  it 
s h o u ld  b e  u se d  w ith  c a re  in  th o se  w ith  a  h is to ry  o f  se izu res  
o r  w i th  c o n d it io n s  th a t  lo w e r  t h e  s e iz u re  th re sh o ld . 
A se n a p in e  is n o t  r e c o m m e n d e d  in  p a tie n ts  vvith s ev ere  
h e p a tic  im p a irm e n t (C h ild -P u g h  d a s s  C).

A s e n a p in e  m a y  a ffec t t h e  p e d o n n a n c e  o f  sk illed  tasks 
in d u d in g  d riv tng .

Eííects on body-weighf. T h e  in c re a se d  r isk  o f  w e ig h t ga in  
vvith so m e  a ty p ica l a n tip sy c h o tic s  is d iscu ssed  u n d e r  
A d v e rse  E ffects o f  C lo zap in e , p . 1059 .1 .

Eííects on carbohydrate metabolism. T h e  in c re a se d  risk  
of g lu co se  in to le ra n c e  a n d  d ỉa b e te s  m e ll itu s  w i th  so m e 
a ty p ic a l a n tip sy c h o tic s , a n d  re c o m m e n d a t io n s  fo r m o n i-  
to rín g , a re  d iscu ssed  u n d e r  A d v e rse  E ữ e c ts  o f  C lozap ine , 
p  10 5 9 .2 .

Effects on the cordiovascular S y s tem . F o r  a  d iscu ssio n  of 
su d d e n  u n e x p e a e d  d e a th s  a s s o d a te d  w i th  a n tip sy c h o tic  
u se , see  u n d e r  A d v e rse  E ffec ts o f  C h lo ip ro m a z in e , 
p . 10 4 7 .3 .

EHects on lipid metnbolism. T h e  in c re a se d  risk  o í h y p e r-  
Iip id a em ỉa  w ith  so m e  a ty p ic a ỉ a n tip sy c h o tic s  i ỉ  d iscussed  
u n d e r  A d v e rse  E h e c ts  o f C h lo rp ro m a z in e , p . 1 049 .1 . See 
also  E ữ e c ts  o n  C a rb o h y d ra te  M e ta b o lism  u n d e r  A d v erse  
E S e c ts  o f C lo zap in e , p . 10 5 9 .2 .

The eiderly. F o r a  d isc u ss io n  o í  t h e  risk s  a s s o d a te d  w ith  
a n tip sy c h o tic  u se  in  t h e  e ld e rỉy , s e e  u n d e r  P re c a u tio n s  oí 
C h lo rp ro m a z in e , p . 10 5 1 .1 . T h e  u s e  o f a ty p ic a l a n tìp sy -  
c h o d c s  in  e ld e rly  p a tìe n ts  w i th  d e m e n t i a  is  a lso  d iscussed  
in  h i r t h e r  d e ta il u n d e r  R isp e rid o n e , p . 1 1 0 5 .1 .

Hypersensitivity. A n  FD A  re v ie w ‘ o f  i ts  A d v erse  E v e n t 
K e p o rtin g  S y s tem  (A ER S) d a ta b a s e  ừ o m  a p p ro v a l in  
A u g u s t  2 0 0 9  u p  to  S e p te m b e r  2 0 1 0  id e n t ỉS e d  52 cases o f 
ty p e  I  h y p e rse n s it iv ity  r e a c tìo n s  a s s o d a te d  w i th  a sen a p in e ;  
8  c a se s  h a d  re p o r té d  a f te r  t h e  firs t d o se . S y m p to m s 
r e p o n e d  in d u d e d  a n a p h y ỉa x is , a n g io e d e m a , h y p o te n s io n , 
tach y cax d ia , svvollen to n g u e , d y sp n o e a , w h e e z in g , a n d  
rash .

1. PD A . D rug  sa íc ty  c o m m u n ic a tío n : sexỉous a ỉỉerg ìc  reactions r e p o n e d
w ỉcb  th e  u se  o í Saph ris  <asenapine  m a lea te ) ( ỉssued  Is t Sep tem bcr,
2 0 1 1 ) . A vaỉỉab ỉe  at: h ttp : //w w w .ld a .g o v /D ru g s /D n jg S a le ty /
u c m 2 7 0 2 4 3 .h tm  (accessed 1 7 /0 1 /1 2 )

Pregnancy. F o r  c o m m e n ts  o n  th e  u se  o f  so m e  a ty p ica l 
a n tip sy c h o tic s  d u r in g  p re g n a n c y , see  u n d e r  P re c a u tìo n s  of 
C lo zap in e , p .  1061.2 .

Interađions
T h e  C en tra l eQ ects o ỉ  o th e r  CN S d e p re s sa n ts  in d u d in g  
a lc o h o l m a y  b e  e n h a n c e d  b y  a s e n a p in e .  A s e n a p in e  is also  
a n  a r a d re n e rg ic  a n ta g o n is t  a n d  m a y  e n h a n c e  th e  effects of 
c e r ta in  a n tih y p e r te n s iv e  d ru g s. T h e re  m a y  b e  a  risk  o f QT 
p ro lo n g a t ío n  w h e n  a s e n a p in e  is  g iv e n  w i th  o th e r  d ru g s  th a t  
a re  k n o w n  to  c a u se  th is  e f f e a .  A se n a p in e  c a n  a n ta g o n ise  
th e  e ffec ts  o f  d o p am in e rg ic s .

T h e  m e ta b o lism  o f  a s e n a p in e  is m e d ia te d  m a in ly  b y  
u r i d i n e  d i p h o s p h a t e  g l u c u r o n o s y l t r a n s ỉ e r a s e  1A 4  
(U G T1A 4) a n d  th e  c y to c h ro m e  P 4 5 0  iso e n z y m e s  (in  
p a r t ic u la r  CY P1A 2). U se  w ith  d ru g s  th a t  in h ib i t,  in d u c e , o r  
a c t a s  a  s n b s tra te  to  th e s e  e n z y m e  p a th v v ay s m a y  a f f e a  
p la s m a  c o n c e n tr a t io n s  o f  a s e n a p in e :  Đ u v o x a m ìn e , a 
CY P1A2 in h ib ito r , m a y  s ig n ih c a n tly  ỉn c re a se  th e  p lasm a  
levels  o ỉ  a s e n a p in e .  A se n a p in e , itse lí,  is a  w e a k  in h ib i to r  of 
CY P2D6, a n d  sh o u ld  b e  g iv e n  c a u tio u s ly  w i th  d ru g s  su c h  as 
p a ro x e t in e  th a t  a re  b o th  su b s tra te s  a n d  in h ib ito rs  of 
CY P2D6.

Pharmacokinetícs
FoU ow ing su b lin g u a l a d m in is tr a t io n , a s e n a p in e  is  rap id ly  
a b so rb e d  w i th  p e a k  p la s m a  c o n c e n tra t io n s  o c c u rr in g  v rith in  
0 .5  to  1.5 h o u r s .  I ts  b io a v a ila b ili ty  is re d u c e d  b y  ỉo o d  a n d  
d r in k . P la sm a  p r o te in  b in d in g  is  h ig h  (9 5 % ). M e ta b o lỉsm  (>f 
a s e n a p in e  ỉs  m a in ly  th r o u g h  d ire c t  g lu c u ro n id a t io n  b y  
u r í d i n e  d i p h o s p h a t e  g l u c u r o n o s y l t r a n s ỉ e r a s e  1 A 4  
(U G T1A 4) a n d  o x ỉd a t io n  b y  c y to d ư o m e  P 450  iso e n z y m « s  
(m a in ly  CY P1A 2). T h e  m e a n  te n n in a l  ha lí-U íe  is  a b o u t  2 i 
h o u r s .  A s e n a p in e  is e x c re te d  in  t h e  u r in e  (a b o u t 5 0 % ) a n  ỉ  
(aeces  (a b o u t  4 0 % );  o n ly  a  sm a ll a m o u n t  is e x c r e te l  
u n c h a n g e d .

A se n a p in e  is  th o u g h t  to  b e  d is tr ib u te d  in to  b r e a s t  m ilk  0  1 

t h e  basis  o f s tu d ie s  in  rats.
R e íe re n c e s .

1. P e e ters  p . t í  a t . A sen a p ỉn e  p h a im a c o k ỉn e t ỉa  ln  h e p a tỉc  a n d  ren  li 
ỉm p a irm e m . ơ in  P h a rm a co kô ư t 2 011 ; 5 0 :4 7 1 - 8 1 .

Preparations
Proprrètary  Preporữtioni (details a re  g iven  in Volum e B)

Single-ingredient Preparations. Austral: Saphrís; Belg.: S y a e s ; Braz.: Saphris; Canad.: Saphris; Cz.: Sycrest; Denm.: Sycres ; Fr.: Sycrest; Ger.: Sycrest; Israel: Saphris; Neth.: Sycres ; Norw.: Sycrest; Pol.: Sycrest; PorL: Sycrest; singapore: Saphri ; Spain: Sycrest; Switz.: Sycrest; UK: Sycrest; USA: Saphris.

A v iz a f o n e  /BAN, IÌNNI

Avizafona; Avizafonum; Prodiazepam; Ro-03-7355; Ro-03 
7355/000; Ro-03-7355/002 (avizafone hydrochloride); Abm

3ai))O H .

L-Lysyl-(2,-benzoyl-4'-ch!oro-A/-methyl)glycinanilide.
c á H j 7CIN4O3T=430.9
C45 —  65617-86-9 (avizafone); 60067-16-5 (avizafont 
hydrochloride).
Úm — 65NK71K78P.

ProfìỊe
A v izafo n e  is ra p id ly  m e ta b o lis e d  in  t h e  b o d y  to  đ ia z e p a n  
(p . 1 0 6 3 .2 )  a n d  is  i n d u d e d  a s  t h e  a n t i c o n v u ls a r t  
c o m p o n e n t  o f  a n  in tr a m u s c u la r  in je c tio n  u se d  b y  m ỉlita ry  
p e rso n n e l as  a n  a n tid o te  to  n e rv e  a g e n ts .  T h e  u s u a l  d o se  ( ỉ 
av iz a fo n e  g iv e n  in  th is  p re p a ra tio n  is 10 m g, re p e a te d  e v e i  y 
15 m in u te s  i( n e c e s sa ry  u p  to  a  to ta l  d o se  of 30  m g .

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

Mulli-ingredient PreporoHons. UK: N erve A gent A n tidote L4A1.

Axaperone ỊBAN, USAN, riNNị

Atsaperoni; Azaperon; Azaperona; Azapérone; Azaperonum 
R-1929; ẢaanepoH.
4'-Fluoro-4'[4-(2-pyridyl)piperazin-1-yl]butyrophenone.
C19H2jFN30=327.4
CAS —  1649-18-9.
ATCVet— QN01AX91;QN05AD90.
UNII —  19BV78AK7W.

P h a rm a c o p o e ia s .  In  Eur. (se e  p .  v ii)  a n d  us íor v e te r in a r  I 
u se  o n ly .

p h .  E u r .  8: (A z a p e ro n e  fo r  V e te rin a ry  U se; A z a p e ro n e  B 5 
(V et) 2 0 1 4 ). A  vvhite  o r  a h n o s t  w h i te  p o w d e r . I t  e x h ib iis  
p o ly m o ip h is m . P ra c tica lly  in so lu b le  in  w a te n  so lu b le  i  i 
a lco h o l; f re e ly  s o lu b le  in  a c e to n e  a n d  in  d ic h lo r o m e th a n t . 
P ro te c t  ừ o m  lig h t.

U S P  36 : (A z a p e ro n e ) . M .p . 9 2  d e g re e s  to  95 d eg rees . P ro te i t 
f ro m  ligh t.

Profìle.................................................................................................................-V........
A z a p e ro n e  is  a  b u ty ro p h e n o n e  a n tip sy c h o tic  u s e d  as 1 

t ra n q u ill is e r  in  v e te rứ ia ry  m e d id n e .

Barbita! /BAN, riNN)

Barbitaalị; Barbitál; Barbitalis; Barbítalum; Barbitone; Diema 
lum; Diethyimalonylurea; Bapõman.
53^3iethylbarbituric acid.
Q H |2N 203=184.2 
CĂ5 —  57-44-3.
ATC —  N05CA04.
ATC Vet —  QN05CA04.
ỊIN II —  5WZ53ENE2P.

P h a rm o c o p o e ia s .  In  Eur. (se e  p . v ii)  a n d  Jpn.
P h . E u r .  8 : (B a rb ita l) . A  vvh ite  o r  a lm o s t  w h ite , c ry s ta ll in : 
povvder o r  c o lo u r le s s  c ry s ta ls . S lig h tly  so lu b le  in  w a te i;  
so lu b le  in  b o ilin g  w a te r  a n d  in  a lc o h o l. I t  ỉo rm s  w a te j-

All cross-reíerences reíer to entries in Volume A

http://www.lda.gov/Drugs/DnjgSalety/
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so lu b le  c o m p o u n d s  w i th  a lk a li h y d ro x id e s  a n d  c a rb o n a tes  
a n d  w l th  a m m o n ia .

B a rb ita l Sodium IBANM, HNNI 
Barbitaỉ de sodio; Barbital sódico; Barbital sodique; Barbital 
sodọwy; Barbitalum Natncum; Barbitone Sodiurn; Diemalna- 
triũrn; Soluble Barbitone; BapốMTan HaTpníi. '
Sodium 5,5-dlethylbarbiturate.
CaHn N2NaỌ)=206.2
a s  —  144-02-5. : ...
ATC —  N05CA04.
ÁTCVet —  QNỌ5CA04. . 
u m  —  275L5M93QS.

Prvtìle
B a rb ita l is a  b a rb i tu ia te  v r ith  g e n e ra l  p ro p e r tie s  s im ỉla r to  
th o se  o f  a m o b a rb ita l  (p . 1 0 3 7 .2 ) .I t  w as lo im e i iy  u sed  f o r i ts  
b y p n o t íc  a n d  se d a t iv e  p ro p e r tie s  b u t  b a rb itu ra te s  a re  n o  
to n g e r  c o n s id e re d  a p p ro p r ia te  ỉo r  su c h  p u rp o se s .

Benperídol (BAN, USAN, HNNI

Bẽnpệridol; Benperỉdoli; Bènpéridolis; Benperidolum; Benz- 
peridól; CB-8089; McN-JR-4584; R-4584; 5eH nepnfl0/i. ■
1 -{1 -EH4-Fluorobenzoyl)propyl]-4-piperidyl}benzimidazolin- 
2-one. ■ -  ■ ■■ ■' . ‘
Ch H2«FN30 2=381.5 
c ĩs  —  2062-84-2. '
ATC —  N05AD07. ■■■■■-<■■■
ATC Vet —  QN05AD07. 
u m  —  9706X78C53.

P h a rm a c o p o e ia s .  -In Eur. (se e  p .  vũ ).

P h . E u r .  8: (B e n p e rid o l) . A  vvhite  o r  a lm o s t vvhite  p o w d e r. I t  
e x h ib its  p o ly m o rp h is m . P ra cd c a lly  in so lu b le  in  w a te n  
s lig h d y  so lu b le  ỉ n  a lc o h o l; so lu b le  in  d ic h lo ro m e th a n e ; 
fre e ly  so lu b le  in  d im e th y Ị ỉo n n a m ỉd e . P ro te c t  f ro m  Iight.

P rọ Ạ V e

B e n p e r id o l is a  b u ty ro p h e n o n e  vvith g e n e ra ỉ  p ro p e r tìe s  
s im ila r  to  th o se  o f  h a lo p e r id o l (p. 1077 .1 ). D oses of 0 .2 5  to  
l . ỉ m g  daily  i n  d iv id e d  d o se s  a r e  g iv e n  o ra lly  i n  t h e  
m a n a g e m e n t  o f  d e v ia n t  s e x u a l b e h a v io u r  (below ). E ld e rly  
o r  d e b iỉ i ta te d  p a tie n ts  m a y  r e q u ữ e  re d u c e d  doses  a n d  h a l i  
th e  u s u a l  do se  m a y  b e  su ff id e n t-

I n  s o m e  c o u n tr ie s  b e n p e r id o l  is  g iv e n  o ra ỉỉy  o t  
p a re n te ra l ly  fo r  t h e  t r e a tm e n t  o f p sy c h o tic  c o n d itio n s  
(p . 1 0 3 0 .2 ).

Deviant sexual behaviour. R esu lts  o í  a  d o u b le -b lin d  p la -  
c e b o -c o n tro lle d  c ro s so v e r  s tu d y  ỉo u n d  n o  d iffe re n c e  
b e tv v e e n  th e  e ffec t o f  b e n p e r id o l  1.25 m g  d a ily , c h lo rp ro m - 
a z in e  125  m g  d a ily , o r  p la c e b o  o n  se x u a l d i iv e  a n d  a ro u s a l  
In  12 p a e d o p h il ic  s e x u a l o ơ e n d e rs , e x c e p t f o r  a  lo w e r  f re -  
q u e n c y  o f  se x u a l th o u g h ts  w i th  b e n p e rid o l.1 T h e  eH ects o í  
b e n p e íid o l  a re  u n l ik e lỹ  to  b e  su ỉ& d e n t to  e o n tro l s e v e re  
ío rm s  o f  a n tis o d a l  s e x u a lly  d e v ia n t  b e h a v io u r .  T he m a n -  
a g e m e n t  o f  d e v ia n t  s e x u a l b e h a v io u r  is d iscussed  u n d e r  
D is tu rb e d  B e h a v io u r  o n  p . 1030 .2 .

1. T e n n e n t  G. e t a i. T h e  con  tro i o f  d e v ian t sexuaỉ b e h a v lo u r  by đ n ig s : a  
d o u b le -b lin d  co n tro ỉ ỉed  s tu d y  o i b e n p e r id o l ch lo rp ro m a rin e , a n d  
p la ce b o . A n h  Sa c B eh a v  1974: i :  2 6 1 -7 1 .

Preparatíons
Proprietary PreporaHons (details a re  givcn in  V olum e B)

Single-ingredient Preparations. Betg.: F ren aa iỉ; Ger.: G lianim on; Gr.: G lianim on; Neth.: F ren ac tilt; UK: A nquil.

B e n ta x e p a m  (USAN, HNNÌ
Bentazépam; Bentazeparnum; 0-718; QM-6008; EeHTa3enaM.
13,6Ì7>8,9-Hexahydrp-5-pheny1-2H-[1.ĩbénzothieno[213-e]-
1,4-điazépin-2-one.
Ci7HrsNjOS=296.4
CAS —  29462-18-8. : •
u m  —  66JKK43S1Z

Proỉịlẹ
B e n ta z e p a m  is a  b e n z o d ia z e p ĩn e  w ith  g e n e ra l  p ro p e r tie s  
s im lla r  to  th o se  o f  d ia z e p a m  (p . 1063.2). I t  h a s  b e e h  g iv e n , 
in  u s u a l  o ra l d o se s  o í  25 m g  e v e íy  8 h o u rs ,  In  th e  sh o r t - te rm  
t r e a tm e n t  o ỉ  a n x ỉe ty  d iso rd e rs  (p . 1028.1); i t  h as  also  b e e n  
u s e d  in  in so m n ia .

E f fe d s  o n  th e  liv e r . S e v e re  c h ro n ic  a c tiv e  h e p a titis  h a s  
b e e n  r e p o r te d  in  a  6 5 -y e a r-o ld  m a n  vvho h a d  rec e iv e d  
lo n g - te im  t r e a tm e n t  w i th  b e n ta ie p a m .1 

ỉ . A n d ra d e  RJ, t i  a t . B c n ta z e p a m -a sso d a te d  c h ro n ic  U ver disease. La n ee t 
1 9 9 4 :3 4 3 :8 6 0 .

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

Sngle-ingredient PreporoHom. Spam: H adlpona.

B lo n a n se r in  ỊriNNỊ
:A Ị>5423; B lonanserina; B lonansérine; B lonanserinum ; Eno-:
HaiHcepnH.
2-(4-EthyH-piperaziny1)-4-{p-fl uoropheny l)-5 ,6,7,8,9,10-hexa- 

. h y drocydo-octa[ò ]pyrid ine . ■
C23H3óFN3=367.5 . ' '
C4S —  132810-10-7. ' ' r
um — AQ31684F8C 'ịy

Pmíĩle
B lo n a n s e r in  ís a n  a ty p ic a l a n típ sy c h o tíc  r e p o r te d  to  b e  a n  
a n ta g o n is t  a t  d o p a m in e  D j a n d  s e ro to n in  (5-H T2) rec e p to rs . 
I t  is g jv e n  o ra lly  ỉo r  th e  t r e a tm e n t  o ỉ s c h iz o p h re n ỉa  
(p . 1 031 .3 ) in  a n  in itia l d o se  o f  4 m g  tw ice  d a ily , in c re a se d  
g ra d u a lly  a c c o rd in g  to  r e sp o n se  th e re a ỉte r .  T h e  u su a l 
m a in te n a n c e  d o se  is 8  to  1 6 m g  d a ily ; th e  m a x ú n u m  d a ily  
d o se  is  2 4  m g.

R e íe re n c e s .
ỉ. Garda fi. tí aL The eỉũcacy and saíety of bỉonanserin compared with 

haỉoperỉdoỉ in acutê phase schỉzophienỉa: a randomừed, double-bỉỉnd, 
placebo ĉonnoũed. niultlcenưe stuđy. CNS Dmgt 2009:23:615-23.

Preparatíorts
Proprielarỵ  Preponrtiona (details a re  g iven  in  Volum e B)

Singlc  ing redient Preparations. Jpn: Lonasen.

B r o m a x e p a m  (BAN, USAN, r/NNi
Brọmatsepaami; Brómazepám; Bromazépam,-: Bromazepa- 

Ịmas; 8roráazeparnum,'Ro-5-3350; 6poMa3enaM;.
7-B rom o-13-dihydrt>-5-{2-pyridyl)-1,4-benzodiazepin-2 'O ne. 
C i4H|oBrN30 = 3 1 6 2  •
CAS— 1812-30-2.
ATC  — N058A08.
ATC Vet — QN05BA08.
UNII — X015LĨ4V0O.

NOTE. T h e  n a m e  S e n ira n  h a s  b e e n  u s e d  as  a  t r a d e  m a r k  fo r  
b ro m a z e p a m .

P b a n t io c o p o e ia s .  In  Eur. (se e  p . v tì)  a n d  Jpn.
P h .  E u r .  8: (B ro m a z e p am ). A  w h i te  o r  yellovvish c ry s ta llin e  
p o w d e r . P rac tica ỉly  in so lu b le  in  vvater; s lig h tly  so lu b le  o r  
sp a rin g ly  so lu b le  in  a lc o h o l a n d  in  d ic h ỉo ro m e th a n e . P ro te c t 
f ro m  ỉig h t.

Proỉile
B ro m a z e p a m  is a  b e n z o d ia z e p ỉn e  vvith  g e n e ra l  p ro p e r tie s  
s im ila r  to  th o se  o f  d ỉa z e p a m  (p . 1 0 6 3 .2 ). I t  h a s  b e e n  u s e d  in  
t h e  s h o r t - te r m  t re a tm e n t  o ỉ  a n x ie ty  d iso rd e rs  (p . 1 0 28 .1 ) 
o c c u n in g  a lo n e  o r  a s so d a te d  vvith  in so m n ia . A  u s u a l  in itia l 
o ra l  d o se  ỉo r  a n x ie ty  is  6  to  18 m g  d a ily  in  d iv id e d  doses. 
D oses u p  to  6 0  m g  d a ily  h a v e  o c c as io n a lly  b e e n  g iv e n . In itia l 
d o ses  fo r  e ld e r ly  a n d  d e b il i ta te d  p a tíe n ts  s h o u ld  n o t  e x e e e d  
3  m g  d a ily  in  d iv id e d  doses.

R e íe re n c e s .
1. K ap ỉan  S K e ta ỉ. B ỉopharm acen tíca l a n d  c ĩln ỉcal p ha rraa co k in etỉcp ro fU e  

o í  b rom axepam . J  P h an n acokờ tet B iaph arm  1976; 4 ỉ 1 -16 .
2 . O d is  HR, e ta l. B rom axepam  p h a rm a co k in etỉcs: in ílu en c e  ọ f  age, g ender, 

o ra l c o n ư ac ep tív es , d m e tid in e . a n d  p rop rano io ỉ. ơ in  P h a rm a co i T h e r 
1987: 41 : 562 -70 .

3. B íb  X . t í  a i. P reopcra tivc  anx io lysis vvith m ỉn im aỉ s e d a tio n  ỉn  e lderly  
pa rien ts : b rom axepam  o r  c lo razepate«dỉpo tassỉum ? A cta  A n a e sth a io l 
Scan d  1998; 42 : 97 -1 0 1 .

4 . L akha l K . t ía ỉ . P ro ư a c ted  d eep  co  m a a ỉ tc r  b rom axepam  po lso n ỉn g . In t J  
ơ ù t P h arm aco ỉ T h e r 2010 ; 4 &  7 9 -8 3 .

Preparatìons
Proprie tary  Preporatiom  (details a re  g ỉven  in  V olum e B)

Single ing re đ e n t Praparations. Arg.\ A te m p e ra to r  B alam olt; 
B en ed o rm t; B rom atan ilt; B u tecam t; C reosedin; Equisedin; 
Estom ina; Fabozepam ; F inaten; Gasm ol; Lexotanil; N euroze- 
pam ; Nulastres; Octanyl; Sipcar; Tritopam ; AustráL: Lexotan,- Austria: Lexotanĩl; Belg.: B rõm atop; Brom idem ; D od>rom azet; 
Lexotan; Braz.: B ro m alex  B rom oxon; PIuxtaR Lexỉaỉt; 
Lexotan; Lexepan; N erv iu m t; N eurilan ; RelaxiỉT; Som alhưn; 
U ni Brom axepax; Canad.-. L eao p am ; Ckũe. Lexotanil; Totase- 
d a n f ;  Cz.: lexìììiừx Denm.: B rom am ; Lexotan; F r .: A n x y te x t; 
Lexam il; Q uỉetiline; Ger.: B ro m azan ilt; B rom azépf; Gityb Lex- 
o s ta d t; te x ò ta n il ' n e o  O PTt; N o rm o ct; Gr.: A nconevron; Eva- 
gelin; .Lexotanil; Libronil-R; N otorium ; Pascaliuni; Hong Keng: 
A kam on; L exiliun it; Lexotam  Indon.: Lexotan; Lexzepam ; / r i :  
Lexotan; Israel: L en itin t: ItaL: B rixopan; C om pendium ; 
L exotan; MaUtysia: A kam on; L exotan; Mac.: H atm m ony; 
Lexotan; O teđram ; phũipp.: hexolan; PÒL: L exotan; Sedam ; 
PorL: B rom alex; Lexotan; u ltram id o b  Rus.: l e x o ta n
(Bexcoraa); SA.fr.: B tazepam ; B rom aze; Lexotan; singapore-.

Lexotan; Spain: Lexatin; Switz.: Lexotanil: Thai.: Lexotan; Venez.: Lexotanil; Nervan.

Mubi-ingredient Prgporotions. Arg.: B iorgan B; Colixane B; Deb- 
rid a t B; Eudon; Eum otil-T; Faradil Novo; F en a tto p -A f; M iopro- 
pan-T ; Som asedan; VegestabQ Digest; V eialỉpral T; Braz.: Bro- 
m opứin ; Sulpan; ItaL: Lexil.

Bromisoval iríNNi
Bromisovaali; B rom isovalerylurea;.B rom isovalum ; Brom ova- 
lerylurea; Bromsoval,' Brom valeryrurea; B rom vaíe tone ; Bro- 
m ylum ; Bp0MM308a/i.
A/-C2-6romo-3-methytbutyfyl)urea.
C6H „B rN A = 22 ĩ1
CĂ5 -  496-67-3 • - ■ ■
ATC-—  N05CM03.
ATC Vet —  QN05CM03
UNII — ý69GW8R486...............................................................

P tra r m a c o p o ã a s .  In  }pn.
Proỉile
B ro m iso v a l h a s  a c d o n s  a n d  u se s  s im ila r  to  th o se  o{ 
c a rb ro m a l (p . 1044.1) b u t  t h e  u se  ó f b ro m id e s  ã  g e n e ra lly  
d e p re c a te d .

R e íe re n c e s .
1. W ang Y-T. t t  a L  P seu dohyperdU oraem ỉa  d u e  t o  b ro m v a le ry lu re a  abuse. 

N tp h ro l D ừU  T rm sp la n t 200 5 ; 20 : 1767-8 .
2 . K owa H . e t a L  A  case o í a c u te  b ro m v a ỉe ry ỉu rea  in to x ỉca tỉo n : d in ic a l 

course a n d  a ỉte ra tỉo s  ìn  s e ru m  b ro m v a le ry lu rea  c o a c e n tra t ío n . N o To 
S h ù tke i 2006; 5&  323-8 .

Preparations
Proprie tary  Preporolions (details a re  gíven in  Volum e B)

M ute-ingredient Preporo lions. PoL: M ilocardin; Rus.: pagluíeral 
(riamioộepan).

Bramperídol (BAN, USAN, rlNNI 

ỈỆromiperidoli;' Brómperidol; Brompéridol; Bromperídoli; 
Brómpertdolis;. Brómperidolum; R-1T333; BpoMnepnfloa 
4-[4-(p-BromophenylH-hydroxypfperidino]-4'-fluorobatyro- 
phenone.
C2,H23BrFNOj=420J 
CAS —  10457-90-6.
ATC —  N05AŨ06. -- 
ATC Vet —  QN05AD06. 
u m  —  LYH6F7I22E

P h a rm a c o p o e ia s .  In  Eưr. (se e  p .  vii).

P h .  H u i. 8; (B ro m p e rid o l). A  vvhite o r  a lm o s t  vvhite povvđer. 
P ractica lly  in so lu b le  in  vvater: s ligh tly  so lu b le  i n  a lcoho l; 
sp a rin g ly  so lu b le  in  d ic h lo ro m e th a n e  a n d  ih  m eth y l 
a lc o h o l. P r o t e a  h o m  lig h t.

Bromperidol Decanoate (BANM, USAN, riNNMi

Brompéndoí, decanoate.de; Bromperidol, decanóato de; 
Bromperidoldecancát; Brómperidolrdekanoát; Bromperidol- 
dekanoat; Brorpperldohdekanoát Bromperidoli Decanoas;

' Btompendolidekanọaatti; BrĐmperídolió dekanoatas; Decan- 
ọato de brọmperidol; R-46541; BpoMnepMflona AeKaHoaT. 
C5,H41BrFN03=574.6 .
CAS —  75067-66-2.
UNII —  73LG72M4LV.

P h a rm a c o p o e ia s .  In  Eur. (see  p . vu).

P h .  E u r. 8: (B ro m p e rid o l D e c a n o a te ) . A  vvhite o r  a lm ost 
vvhite  povvder. P rac tica lly  in so lu b le  in  w a te r;  so lu b le  in 
a lc o h o b  v e r y  so lu b le  in  d ic h lo ro m e th a n e . I t m e lts  a t  a b o u t 
6 0  degrees. S to re  a t a  te m p e ra tu re  belovv 2 5  d e g re e s . P r o te a  
f ro m  UghL

Proỉile
B ro m p erid o l is a  b u ty ro p h e n o n e  w i th  g e n e ra l  p ro p e r tie s  
s im ila r to  th o se  o f h a lo p e r id o l (p. 1 0 7 7 .1 ). I t  is g iv e n  in  th e  
t re a tm e n t  o í  s c h iz o p h re n ia  (p. 1042.1) a n d  o th e r  p sy c h o se s  
(p . 1030.2). S om e b ro m p e r id o l p re p a ra tio n s  a re  p re p a ie d  
w i th  th e  a id  o f  lac tìc  a d d  a n d  m a y  b e  s ta te d  to  c o n ta in  
b ro m p e r id o l lac ta te . H ovvever, doses a re  e x p re s se d  in  term s 
o ỉ  th e  e q u iv a le n t a m o u n t  o ỉ  b ro m p e r id o l. Ã  u s u a l  o ra l  dose 
is  1 to  1 5 m g  daily , a l th o u g h  u p  to  5 0  m g  d a ily  h a s  b e e n  
g iv en . E ld e riy  p a tie n ts  m a y  re q u ire  re d u c e d  d o se s  o f 
b r o m p e r id o l .  B r o m p e r id o l  h a s  a ls o  b e e n  g iv e n  b y  
i n t r a m u ỉo ứ a r  o r  in tr ã v e n o u s  in je c tìo n .

T he  lo n g -a c tln g  d e c a n o a te  e s te r  m a y  b e  u se d  ío r  p á tìe n ts  
re q u ir in g  lo n g - te r in  th e r a p y  w ith  b ro m p e r id o l ;  D o ses  à re  
e x p ie s se d  in  te rm s  o f  t h e  base; b ro m p e i id o l  d e c a n o a te  
6 8 .4  m g  i ỉ  e q u iv a le n t to  a b o u t  5 0  m g  o f  b ro m p e r id o l .  D oses 
e q u iv a le n t to  u p  to  3 0 0  m g  o f b ro m p e r id o l e v e ry  4  vveeks 
h a v e  b e e n  g iv e n  b y  d e e p  in tra m u s c u ỉa r  in ịe c tio n . •

The Symbol t  denotes a preparatíon no longer actívely marketed
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R e íe re r ic e s .
1. B e n tìe ỉd  p , e t a ỉ. B ro m p e rid o l: a  p re l ỉm in a ry  re v ỉe w  o f  its  

p h a rm a c o d y n a m ỉc  a n d  p h a n n a c o k in c tic  p ropertie s , a n d  th e ra p e u tic  
eS ỉc ac y  ỉn  psychoses. D rù gs 1 9 8 8 ; 3 5 : 6 7 0 -8 4 .

Schizophrenia. A  sy s tem atic  r c v ie w l su g g e ste d  th a t  d e p o t 
b ro n ip e r id o l  h a d  some b e n e fí ts  ỉn  s c h iz o p h rc n ia  
(p . 1 0 3 1 .3 )  b u t  w a s  less e ííe c tìv c  th a n  d c p o t  h a lo p e r id o l 
o r  ũ u p h e n a r in e ,

1. A d a m s  C E  t ỉ  a i. D ep o t b ro m p erid o ỉ d e ca n o a te  to r  s d ỉỉx o p h re n ỉa . 
A vaỉỉab ỉe  in  T h e  C o đ ư a n e  D atabase  o f  S ystem atỉc  R evícw s; ỉs su e  3. 
C h ỉc h e s te r  J o h n  W iley; 2004  (accessed 14 /04 /05 ).

Preparatíons
Proprietary Preparcrtioni (details a re  given in  V olum e B)

Single-ingredient Preporationi. Arg.: Brom odol; Erodium ; Belg.: 
Im prom ẽn ; Ger.: Im prom en; T esopre lt; Gr.: Brom odol; ItaL: 
Im prom en ; Neth.: Im prom en; Thai.: Broíedỷ.

Brorixoiam (BAN, USAN, rlNNI 
Brotìtsolaami; Brotizolamum; Brotyzolam; We-941-BS; We- 
941; BpoTHBO/iaM.
2-Bromo-4-(2-chlorophenyl)-9-methyl-6H-thieno[3,2-/][1,2,4] 
triazolo [4,3-0] [1,4]diazepìne.
C15HI0BrCIN4S=393.7 
CAS —  57801-81-7.
ATC —  N05CD09.
ATC Vet —  QN05CD09.
UNIÍ—  5XZMỈR3DKF.

P h a r m a c o p o e ia s .  In  Eur. (see p . v ii).

P h . E u r .  8 : (B ro tizo lam ). A  w h i te  o r yellovvish  p o w d e r . 
P ra c tic a lly  In so lu b le  in  w a te r;  s lig h tly  so lu b le  in  a lcobo l; 
sp a rin g ly  so lu b le  o r  sligh tly  so lu b lc  in  m e th y l  a lco h o l.

Profi'/e
B ro tiz o la m  is a  sh o rt-a c tín g  b e n z o d ia z e p in e  vvith g e n e ra l 
p ro p e r t ie s  s im ila r  to  th o se  o f  d iaz e p a m  (p. 1 0 6 3 .2 ). I t  is 
g iv e n  fo r  t h e  s h o r t - te n n  (u p  to  2  w e e k s)  m a n a g e m e n t  o f 
in so n m ia  (p . 1 0 33 .2 ) in  u su a l  o ra l  doses  o f 2 5 0 m ic ro g ra m s  
a t  n ig h t.  T h e  su g g e ste d  d o se  ỉo r  e ld e rly  a n d  d e b ilỉta te d  
p a tie n ts  is 1 2 5 m ic ro g ra m s.

Abose. R e ỉe re n c e  to  a b u se  o f  bro tízo!azn  in  G e rm a n y  a n d  
H o n g  K o n g .1

1. W H O . W H O  e x p e r t com m ỉttee  OĐ d ru g  d e p en d e n ce : tw e n ty * n in th  
re p o r t.  W H O  Tech R ep  S e r8 5 6  ỉ  995 . Also availab le  a t: h ttp ://U b d o c.w h o . 
in t/ trs /W H O JT R S _856.pdf (accessed 2S /07 /09 )

pharmacokinetìcs. R e íe re n c e s .
ỉ .  B e cb te ỉ W D . P h a rm a c o ỉd n e tía  a n d  m e tabo ỉism  o f  b ro tữ o U m  ỉn  

h u m a n s . B rJC U n  P h a m u ico i 1983; 16: 279S -283S .
2 . Jo c h e m s e n  R , et a i P ha im a co k ỉn etỉcs  o f b rodzo Ìam  in  h e a lth y  sub jects 

foU ow ing  in tra v e n o u s  an d  o raỉ ađ m m is tra d o n . B r J  C lin  P h arm aeo l 1983; 
16 : 285 S -2 9 0 S .

3. T o k a ỉrỉn  T, t í  a l. InhỉbỉtỉoĐ  o ỉ th e  m e tab o lism  o ỉ b ro tizo ỉam  by  
e ry th r o m y d n  ỉn  h u m a n s : ỉn  v ivo  ev ỉdence  ỉo r  th e  in v o lv e m e n t o í 
CYP3A4 in  b ro tizo lam  m etaboU sm . B r J  C ỉin  P h arm aco ì 2005 ; 60: 172-5 .

Preparations
Propríetory Preparotiom (details a re  gi v en  in  V oỉum e B)

Single-ingretfient Preparotions. Austria: Lendorm ; Belg.: Lendor- 
m in; Chite: D orm ex; Noctilan; Ger.: Lendorm in: Gr.: Lendor- 
m in; Hutig.: Lendoim ín; Israel: B ondoim in; Ital.: Lendorm in; 
N im bisan t; Jpn: Lendorm in; Mex.: L in d o n n ia - Neth.: Lendor- 
m in; Port.: Lendorm in; S.Afr.: L endonnin ; Spaitt: s in tonal; Venez.: Lendorm in .

Buspirone Hỵdrochlorỉde
(BANM,USAN,riNNMI

Buspiron Hldrpkỉorur, Buspirona, hidrocloruro de; Buspirone, 
chlorhydrate de; Buspironhydrochlorid; Busplron-hydro- 
chlorid; Buspironhydroklorid; Buspironì hydrochloridum; 
Buspiroiĩihydrokloridi; Buspironu chlorowodórek; Hidrodor- 
uro de buspirona; MI-9022-1; BycnnpoHa FMflpoxnopMfl.
8-[4-(4-Pyrimiđfn-2-ylpiperazln-l-yi)butyl]-8-azaspiro[4.5] 
đecãné-7,9-dlonetìydrochloride.
C21H31 N5Ó2,HQ=4220 -
CAS —  36505-84-7 (buspirone), 33386-08-2 (buspironeL 
hydrochlo riđe)"
ÁTC — . N05BEỌ1. : . ; .
ẠTC Vet —  QN05BE01.
UNI1 —  2Ọ7Ợ9J90C

P b a rm a c o p o e ia s .  I n  Eur. (see  p .  v il) a n d  us.
P h .  E m .  8 : (B u sp iro n e  H y d ro c h lo r id e ) . A  w h i te  o r  a lm o s t 
w h i te ,  a y s ta l l i n e  p o w d e r . I t  e x h ib its  p o ly m o rp h ism . F reely  
so lu b le  i n  w a te r  a n d  in  m e th y l  a ỉc o h o l ' p ra c tic a lly  in so lu b le  
in  a c e to n e . P r o te r t  fro m  lighL

U S P  3 6 : (B u sp iro n e  H y d ro c h lo r id e ) . A  w h i te  crystaU ine 
p o w d e r .  V e ry  so lu b le  in  w a te r;  sp a rin g ly  s o lu b le  in  a lco h o l

a n d  in  a c e to n itr ile ;  íre e ly  so lu b le  i n  d ic h lo ro m e th ạ n e  a n d  in  
m e th y l  a lco h o l; v e ry  s lig h tly  so lu b le  in  e th y l  a c e ta te ;  
p ra c tic a lly  in so lu b le  in  h e x a n e s .  S to re  i n  a ir t ig h t  c o n ta in e rs  
ã t  a  t e m p e ra tu re  b e tv re e n  15 d e g re e s  a n d  3 0  d eg re e s . 
P ro te c t  b o m  lig h t.

Uses and Adminỉstration
B u s p i ro n e  h y d r o c h lo r id e  is  a n  a z a s p i ro d e c a n e d io n e  
(a z a p ữ o n e )  a n x io ly tic . ỉ t  is r e p o r te d  to  b e  la rg e ly  lac k in g  
in  s e d a tiv e , a n tỉc o n v u ls a n t ,  a n d  m u s d e  re la x a n t  a c tio n s .

I n  th e  s h o r t - te r m  m a n a g e m e n t  o f  a n x ie ty  d iso rd e rs  
(b e lo w ), b u s p iro n e  h y d ro c h lo r id e  is  g iv e n  in  in id a ỉ  o ra l 
d o se s  o í  5 m g  rvvo o r  th re e  tim e s  da ily . T h e  d o se  m a y  b e  
in c re a se d  in  s te p s  o í  5 m g  a t  2 - to  3 -d ay  in te rv a ls , if 
re q u ire d .  to  a  u s u a l  r a n g e  oi 15 to  3 0  m g  d a ily  g iv en  in  
d iv id e d  doses. T h e  r e c o m m e n d e d  m a x im u m  d a ily  dose , to  
b e  g iv e n  in  d iv id e d  doses, is 4 5  m g  in  th e  UK a n d  6 0  m g  in  
th e  USA.

D o se  a d ju s tm e n ts  o f b u s p iro n e  m a y  b e  n e c essa ry  in  
p a tìe n ts  also  ta k in g  p o te n t  in h ib ito rs  o r  in d u c e rs  o f th e  
c y to c h ro m e  P 4 5 0  iso e n z y m e  CY P3A4. See In te ra c tio n s , 
p . 10 4 3 .2 , fo r íu r th e r  d e ta ils .

Actíon. B u sp iro n e  h a s  d o p a m in e rg ic , n o rad re n e rg ic , a n d  
se ro to n in -m o d u la t in g  p ro p e r t ie s 1 a n d  its  an x io ly tic  e tlec ts  
a p p e a r  to  be re la te d  to  its a c tio n  o n  se ro to n in  (5 -h y d ro x y -  
try p ta m in e , 5-H T) n e u ro tra n s m is s io n . B u sp iro n e , a n d  th e  
re la te d  d ru g s g e p iro n e  (p. 1 076 .3 ) a n d  ta n d o s p iro n e  
(p. 1109 .1 ), a re  p a rt ia l  ag o n is ts  a t  5-HT]* re c e p to rs .1-2 
W h ile  su c h  d rn g s  m a y  in h ib it  s e ro to n in  n e u ro tra n sm is s io n  
(m o s t like ly  Via 5 -H T ia a u to re c e p to r  s tú im la tio n ) , th e y  
m a y  a lso  h a  v e  p o s tsy n a p tic  5 -HT ia  a g o n is t a c tìv ity  a n d  
th u s  ỉa d l i ta te  s e ro to n in  n e u ro ư a n s m is s io n .1 T o co m p lica te  
m a t te r s  íu r th e r ,  5 -H T ia  p a rt ia l  ag o n is ts  h a v e  shovvn b o th  
a n x io ly tic  a n d  a n x io g e n ic  p ro p e r tie s  in  animaì m o d e ls  of 
a n x ie ty .  C lin ica l s tu d ỉe s  h a v e , hovvever, shovvn th a t  
b u s p iro n e  is e ííe c tiv e  in  th e  t r e a tm e n t  o f g e n e ra lise d  
a n x ie ty  (see  b e lo w ).

C lin ica l s tu d ie s  w i th  b u s p ứ o n e  a n d  g e p iro n e  su g g e st th a t
5-H T ia  p a rt ia l  a g o n is ts  m a y  h a v e  a n  a n tid e p re s s a n t effect 
(see  D ep ressio n , b e lo w ), p o ssib ly  b y  d o v v n reg u la tio n  of 
e i th e r  5 -HT ia  o r  5-H T j re c e p to rs  o r  b o th .1 T h e re  is so m e  
su g g e stỉo n  th a t  b u s p iro n e  h a s  a n  a n ti-ag g re ssiv e  a c tio n  in 
h u m a n s  (see D is tu ib e d  B e h a v io u r, b e lo w ); i t  is u n c le a r  
v v h e th e r  th is  is m e d ia te d  Via d o p a m in e rg ic  o r  s e ro to n e rg ic  
m e c h a n ism s .1

B u s p ữ o n e  a lso  h a s  c h a ra c te r is tic s  o f  b o th  a  d o p a m in e  
a g o n is t  a n d  a n ta g o n is t;  th is  m a y  re s u lt  in  s tim u la tio n  o ỉ 
b o th  grovvth h o r m o n e  a n d  p ro la c tin  s e c re tjo n .ỉ

1. G liu  DA, P ohl R. 5 -H T u  partỉa ỉ a gon isư : w h a i  is th e ỉr  h itu re ?  D rugs
1 9 9 1 ;4 1 :1 1 - 1 8 . _

2. M a n d e n  CA. T h e  p h arm aco lữ gy  o í  n e w  a n x ỉo ly tỉo  ac tìng  on  5*HT 
n e u ro n e s . P o stỊra d  M ed  J  1990: 6 6  (suppl 2): S2-S 6 .

3. M e lo e r  HY. t í  a ỉ. T h e  e ữ ec t of b u sp iro n e  o n  p ro lac tỉn  a n d  g row th  
h o n n o n e  s e c re ú o n  in  m a n . A rch  G en P ĩy ch ia try  1983; 40 : 1099 -1102 .

Anxiely disorders. B u sp iro n e  h a s  b e e n  s h o w n  to  b e  as 
e ữ e c tiv e  as th e  b e n z o d ia z e p in e s  in  t h e  s h o n - te rm  tre a t-  
m e n t  o f g e n e ra lis e d  a n x ie ty  d iso rd e r  (p . 1028 .1 ) a n d  to  be  
less lik e ly  to  c a u se  se đ a tio n  o r  p sy c h o m o to r  a n d  co g n itiv e  
im p a irm e n t.  I t  a l ỉo  a p p e a rs  to  h a v e  a  lovver p ro p e n s ity  for 
in te r a c t ío n  w i th  a lc o h o l a n d  a lovver risk  of a b u se  a n d  
d e p e n d e n c e . H ovvever, its  u s e ỉu ln e s s  m a y  b e  l im ite d  b y  a 
re la tiv e ly  s lo w  re s p o n s e  to  ư e a tm e n t ,  w h ic h  m a y  ta k e  u p  
to  2  t o  4  w e e k s  to  a p p e a r . Its  eíC cacy  m a y  b e  re d u c e d  in  
p a t ie n t ỉ  w h o  h a v e  re c e n t ly  ta k e n  b e n z o d ia z e p in e s . It 
a p p e a rs  to  b e  in e ííe c tiv e  in  p a n ic  d iso rd e r  a n d  c o n v ln d n g  
e v id e n c e  o f e ữ ic a cy  in  o th e r  a n x ie ty  d iso rd ers  is lack ing . 

R e íe re n c e s .
1. D ea k in  JFW . A rev ie w  of cUnỉcaỉ eíficacy of 5-H Tu  agonists ỉn  anx ỉe ty  

a n d  depressỉon . J  P sych oph arm aco ì 1993; 7: 2 8 3 -9 .
2 . P e d c so ỉd  JC . A rislc-beneS t a55essm em  o f  b u sp iro n e  ỉn  ỉh e  ư e a tm e m  oỉ 

a o x ỉe ty  disorders. D t v ị S a ftty  1997; 16: ỉ  18 -32 .
3. F u lto n  B, B rogden  RN. Đ usp irone: a n  u p d a ted  rev iew  o f ỉ u  d in ic a l 

p h a rm aco logy  a n d  th e ra p e u tíc  appU cations. C H S D rugs 1997; 7: 6 8 -8 8 .
4 . C hessidc  CA. t í  a í. A a a p iro n e s ío r  g e n e n ìừ e à  a n x ìc ry  d ừ o rd e r. A  vailable 

ỉn  T he C och rane  D atabase  o í S ys tem atíc  R eview s; ỉssue  3. C b ic h c s tc r  
J o h n  W iley; 2 0 0 6  (accessed ỉ  ỉ  /0 4 /0 8 ) .

5. M o k h b e r  N, t í  a l. R andom ized . sing le-b ỉind , trial of se rtra lin e  an d  
buspừcm e  ío r  t r e a tm e m  o i e ỉd erỉy  p a tíe n ts  w ith  fe o e ra ỉỉz e d  a nx iery  
d ỉso rde r. P ĩy ch ia try  C lin  N eu ro sà  2010 ; 64 : 12 8 -3 3 .

Bruxism. S S R I-in d u ce d  b ru x is m  h a s  b e e n  su ccessíu lly  
c o n ư o l le d  b y  a d ju n c t iv e  th e ra p y  w ith  b u s p iro n e 1-2 a n d  th e  
r e la te d  d ru g  ta n d o s p iro n e  (p. 1 1 0 9 .1 ).5 H o w e v e r, su c h  u se  
h a s  b e e n  q u e s tio n ẽ d  b y  th e  a u th o r s  o f  a n o th e r  r e p o r t4 
w h o  su g g e ste d  r e d u d n g  th e  d o sa g e  o f t h e  SSRI ũ rs t  b e ỉo re  
g iv in g  b u s p ữ o n e .

1. R om ane lU  F . t í  a i. Possib le  p a ro x e tin e - in d u c c d  b ru x ism . A n n  
P h a rm a a th cr 1996; 30 : 1 246 -7 .

2 . B ostw ỉck  3M , JaK ee  M S. B u sp tro n e  as a n  a n tíd o te  to  SS R I-induced 
b n u tís m  ỉn  4  cases. J  ơ in  P sy đ tia try  1999; 60 : 85 7 -6 0 .

3 . K ish ỉ Y. P a r o x e t ỉn e - ln d u c e d  b ru x ỉs m  e ỉỉe c tív e ly  t r e a te d  w ith  
ta n d o sp iro n e . J  N e u ro p tych ia tr ơ in  N eu ro sá  2007 ; 19: 9 0 -1 .

4 . R a n ja n  s. tíal A ntídep res$am *induced  bm x ỉsm : n e e d ỉo rb u s p ứ o n e ?  Int 
J  N eu ropsych oph an n aco ỉ 2006; 9: 4 8 5 -7 .

Cerebeilar otaxias. In  g e n e ra l , th e  m a n a g e m e n t  o ỉ  c e re - 
b e lla r  a ta x ia s  is m a in ly  su p p o rtiv e . A lth o u g h  b u s p iro n e

im p ro v e d  so m e  sy m p to m s  o f  a ta x ia  in  a  sm a ll p re lim in a ry  
s tu d y 1 o f  p a tie n ts  vvith c e re b e lla r  co rtica l a c tiv ity , a  m o re  
r e c e n t  sm all s tu d y 2 ỉ o u n d  t h a t  it  w a s  n o t  su p e r io t  to  p lace -  
b o  in  p a tie n ts  w i th  s p in o c e re b e lla r  a ta x ia .

1. T rou lllas ỉ ,  í t  t ỉ . B u sp iio n e . a 5 'h y d ro x y try p c a m in e u  agon ỉst, is active  
in  c c irb c ũ a r  a tax ia : re su lts  o í  a  d o u b le -b ũ n d  đ ru g  p lãcebo  stu d y  in  
p a d e n ts  w ith  c e i e b d l v  c o ttic a l a tro p b y . A re h  N e ụ rõ i 1997; M :  7 49 -52 . 

ì .  A ssadi M . «  t t l. T te a tm e n t a i sp in o c e rê b en a r a iax ia  w lth  b u sp lro n c . 1  
N ctm l S à  20 0 7 ; 2éO: 1 4 Ỉ -6 .

Depression. B u s p iro n e  h a s  b e e n  in v e s tig a te d  ío r  a u g m e n -  
ta t io n  o f  t h e r a p y  vvith a n tid e p re s s a n ts  w i th  s e ro to n in  
r e u p ta k e  in h ib i tỉn g  a c tiv ity  in  p a tie n ts  vvith re h a c to ry  
d e p re s s io n  (p. 3 9 8 .1 ), b u t  re s u lts  h a v e  b e e n  v a ria b le .

R e íe re n c e s .
1. F ische r p . t í  a l. VVeak a n tỉd ep re ssam  re sp o n se  a h e r b v sp iro n e  

a u g m em a tỉo n  o t se ro ỉo n in  re u p ta k e  ỉnh ỉb ỉto ĩS  in  r e íra c to ry  severe  
dep ressỉon . ỉn t ơ in  P syeh cph arm aeo l 1998; 13: 8 3 -6 .

2. D im irriou  BC, D im ỉtrtou  CH. B u sp iro n e  a u g m en ta ỉio n  o f  a n d d ep ressa n t 
t h e n p y .  /  GGnt P ĩych o p h a rm a co ỉ 1998; 1 8 :4 6 5 -9 .

3. l a n d e n  M. t í  a ỉ. A  r anđom lzed , dou b le -b lin d . p lacebo -con tro lỉed  trỉa! of 
b u sp ỉro n e  in  com b ỉn ario n  w ỉth  an  SSRỈ in  pa rie m s w ith  trea rm en t-  
re íra c to ry  d e p ression . 3  ơ h í P sych ia try  1998; 59 : 6 6 4 -8 .

4 . A ppelberg  BG, t í  a l. P a tíe n u  w iih  severe  dep ression  m a y  b e n e íit from  
b u sp ỉro n e  a u g m e n ta r io n  o f  se lec tỉve  se ro to n in  reu p ta k e  in h ib i to n : 
resu lts  from  a piacebo-controU ed, ran d o m ize d , doub le -b lind . p lacebo 
w ash -in  s tudy . J  C lirt P syd v a try  2001; 6 2 :4 4 8 - 5 2 .

5. ổ n d e r  E. T u ra ỉ ũ .  Faster re sponsc  in  dep ressỉve  p a t ỉe n u  trea te d  vvith 
A uoxetỉne  a lo n e  th a n  in  c o m b ỉn a tio n  w ith  b u sp irone . J  A ffe a  D iso rd  
2 0 0 3 ;7 4 :2 2 3 - 7 .

6. T rỉvedỉ M H, t í  a l. STAR*D S tudy  T eam . M edica tion  a u g m en ta tỉo n  a h e r  
th e  b U u re  o í SSRIs for dep ression . N  E n g ỉ J  M ed  2006; 354 : 1243-52 .

Disturbed behaviour. B u sp iro n e  h a s  b e e n  trie d  in  v a rio u s  
d iso rd e is  ỉo r  t h e  c o n tro l  o f  sy m p to m s  su c h  a s  ag ita tio n , 
ag g ressio n , a n d  d isru p tiv e  b e h a v io u r  (p . 1030 .2 ) b u t  cvi- 
d e n c e  o f efficacy  is lim itcd . N o n e th e le s s , in  t h e  m an a g e -  
m e n t  o f d e m e n tia , s o m e 1 c o n s id e r  th a t  it  m ig h t b e  w o rth  
t ry in g  in  n o n p s y c h o ú c  p a tie n ts  w ith  d ìs tu rb e d  b e h a v io u r, 
e s p e d a l ly  th o se  w ith  m ild  sy m p to m s  o r  th o se  in to le ra n t  or 
u n re s p o n s iv e  to  a n tip sy c h o tic s .

1. K abins p v , i i  t l . APA W ork  G ro u p  o n  A lz h cim c r 's  D isease an d  o tb e i 
D em en iia s . S tee rin g  C om m ìtte e  o n  Practice  G uide lines . A m erican  
Psychianrỉc A ssacỉa tion  p ra c tìc e  g u ỉd c ĩin e  fo r th e  r re a ỉm em  ữf palỉcn ĩs 
vvỉth A ỉz h eìm e r 's  d ỉseasc a n d  o th e r  d e m e n ú a s . Second  ed ỉrion . A m  J 
P iy c h ỉtữ y  2007 ; 164 (12 suppl): 5 -5 6 . Aỉso avaiỉab le  a t: h tip : //w w w  
p s y c h l a t r y o n l i n c . c o m / p r a c G u i d c / l o a d G u l d e l i n e P d f . a s p x ?  
rU e-A liP G 101007  (accessed 2 3 /0 7 /0 8 )

Extrapyramìdal disorders. A lth o u g h  th e re  h a v e  b e e n  
re p o r ts !’2 t h a t  b u s p iro n e  m a y  im p ro v e  s y m p to m s  oí d rug- 
in d u c e d  d y sk in es ia  (p . 1 0 4 9 .2 ), d ru g s  w ith  d o p a m in e rg ic  
a c tio n s  h a v e  m o s tly  e x a c e rb a te d  sy m p to m s  a n d  th e re  are  
a  f e w  re p o r ts  o f  e x tra p y ra m id a l d iso rd e rs  w ith  b u s p ứ o n e  
(se e  u n d ẽ r  A d v e rse  EH ects, p . 104 3 .1 ).

1. Mos$ LE. t í  o i. B usp irone  ỉn  th e  ư e a u n e n t  o í u r d iv e  dysk ỉnesia . J  C lừ  
P ĩỵch oph ữ rm aco ỉ 1993; 13: 2 0 4 -9 .

2 . B on iíatí V. t í  a l. B usp irone  in  le v o d o p a-in d u c ed  dysk ỉnesias. ơ ir  
N eu roph arm a co ỉ 1994; 17: 7 3 -8 2 .

Substance dependence. ALCOHOL D e sp ite  a n  e a rly  s tu d y  
su g g e sứ n g  th a t  b u s p ừ o n e  c o u ld  re d u c e  a lc o h o l c ra v in g  i r  
a lc o h o l d e p e n d e n t  p a tie n ts ,  l a te r  studSes2-4 h a v e  o v era l 
ía i le d  to  c ó n fìrm  th a t  b u s p iro n e  im p ro v e s  a b s tin e n c e  OI 
re d u c e s  a lc o h o l c o n s u m p tio n . S o m e s tu d ie s4,5 h a v e  alsc 
ỉo u n d  th a t  b u s p iro n e  m a y  im p ro v e  c e rta in  p sy c h o p a th o lo  
gical sy m p to m s  in  th e s e  p a tie n ts ,  a l th o u g h  o th e r s 2 h a v t  
í o u n d  n o  s u c h  b e n e ũ t;  a  m e ta -a n a ly s is6 o f  5 stud ie! 
ía v o u re d  th e  ío rm e r  in te rp re ta t io n .

T h e  m a n a g e m e n t  o f  a lc o h o l w i th d ra w a l  a n d  ab stinence  
is  d isa is se d  o n  p . 1735 .1 .

1. Bruno F.' Buspironc in the trcaunent of aỉcoholic patients 
P ĩyđ iơ p a th o ỉcg y  1 9 8 9 ; 2 2  ịso p p ì I ): 4 9 -5 9 .

2 . M alco ỉm  R , t í  a l. A p lacebo -eon troU ed  triaỉ o f b u sp iro n e  in  an x io u  
In p a ú e n t a ỉcohoỉics. A ỉco h o ỉ ơ in  E x p  R es 1992; 16: 1 007 -13 .

3. G eorge  DT. t í  ai. B usp irone  docs n o t  p ro m o te  lo n g  te rm  abstỉn e n ce  ú 
aicohoU cs. ơ ù t P h a rm a co l T h e r 1995; 5 7 :1 6 1 .

4 . M aỉec  E  t í  a l B u sp ỉro n e  in  th e  ơ e a tm e n t  o f  a lcoho ỉ d e p endence : .i 
p lacebo -con tro lled  triaL A k o h o ỉ C lin  E x p  R a  1996; 20 : 3 0 7 -1 2 .

5. K ranxler HR, t í  a l. B usp irone  tr e a tm e n t o ỉ a n x io u s  aỉcohoUcs: a placebo  
com roU ed tr ia ỉ. A rch  G en P sych ia try  1994; 51: 7 2 0 -3 1 .

6 . M aỉec  TS, t í  a i. E Sicacy o ỉ b tisp ữ o n e  ỉn  a ỉcoho ỉ d e p cn d e n ce : a  rev iew
A ỉeo h o i C lin  E x p  R a  1996; 20 : 8 5 3 -8 . Ị

CAM4ABIS. B u sp iro n e  h a s  b e e n  in v e s tig a te d  in  th e  ư e a t  
m e n t  o f  c a n n a b is  d e p e n d e n c e ; 2  sm a ll s tu d ie s 1-2 h a v i 
shovvn  so m e  p o s itiv e  resu lts .

1. M cR ae A I , er t l . B u sp ứ o n e  ỉo r  ư e a tm e n t  o / m a ri ju a n a  d e p endence : 
p ilo t stu d y . A m  J  A d d ict 2006; 15: 404 .

2 . M cR ae-C lad t AL, i :  a l. A  p la cebo -con tro lled  tr ia l o f b u sp ứ o n e  lo r  th  
t r e a tm e n t o f m a ri ju a n a  d e p en d e n ce . D ru Ị A ica h a l D tp cn d  2009; 105 
132 -8 .

NICOTÌNE. A  sy s te m atic  r e v ie w ’ n o te d  th a t  b u s p iro n e  h a  
p ro d u c e d  c o n ũ ia in g  re su lts  i n  th e  m a n a g e m e n t  o : 
sm o k in g  c e ssa tio n  (p. 2 5 7 0 .2 ); hovvever, its  p ossib le  b e n e  
fit c a n n o t  b e  r u le d  o u t  b a se d  o n  e v id e n c e  a v a ila b le  a t  th a  
tim e .

1. H ughes J K  r t  t l . A n x io ly d a  ỉo r  sm o ldng  cessa tỉon . A v iiU b le  in  T b  ■ 
C o c h ran e  D a u b a se  of Sys tem atic  K e v ìe m ; ls su e  4. C h ich e s ten  J o h  I 
w tle y ; 2 000  (accessed 12 /01 /09 ).

OPIOIDS. B u sp iro n e  h a s  b e e n  in v e s tig a te d  in  t h e  m an a g e  
m e n t  o í  o p io id  vvithdravval (p. 1 0 9 .2 )  in  d e p e n d e n :

All cross-reíerences refer to entries in Volume A
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p a tie n ts ;  2  sm a ll s tu d ie s 1-2 h a v e  p ro d u c e d  e n c o u ra g in g  
resu lts .

1. Rose JS. tí ai. Effects oỉ buspironc in wỉthdrawaỉ ừom opiates. Am J  
Adàict 2003; 12: 253-9.

2. Đuydens-Branchey L. tí ai. EỈBcacy oỉ buspirone in the treatment of 
opioỉd withdrawal. J ơin Psychophaưnacoỉ 2005; 25: 230-6.

Dependence and Adverse Effects
If a d v e rs e  e ffec ts  o c c u r  w i th  b u s p iro n e  h y d ro c h lo r id e , th e y  
a re  u s u a lly  a t  t h e  s ta r t  o f  t r e a tm e n t  a n d  g e n e ra lly  subside  
vvith c o n t ìn u e d  t r e a tm e n t  o r  d e c re a se d  d o sa g e . D izziness, 
n a u s e a ,  h e a d a c h e ,  n e rv o u s n e s s ,  l ig h t-h e a d e d n e ss , a n d  
e x d te m e n t  a re  a m o n g s t  th e  m o s t  í r e q u e n t  a d v e rse  effects 
le p o r te d .  O th e r  a d v e rs e  e ữ e c ts  h a v e  in d u d e d  tach y c a rd ìa , 
p a lp ita t ío n s ,  n o n - s p e d f ic  c h e s t  p a in ,  d rovvsiness, p a ra -  
e s th e s ia s . s le e p  d is tu rb a n c e s .  c o n h is io n , se iz u res , d ry  
m o u th ,  tứ m itu s ,  s o re  th ro a t ,  n a s a ỉ  co n g e stio n , ỉa tig u e , a n d  
svveatỉng. A  s y n d ro m e  o f re s t le ssn e ss  a p p e a r in g  sh o rtly  a f te r  
th e  s ta r t  o f ư e a tm e n t  h a s  b e e n  r e p o r te d  in  a  s m a ll  n u m b e r  
oí p a d e n ts  g iv e n  b u s p iro n e . B u sp ữ o n e  is re p o r te d  to  
p r o d u c e  le s s  s e đ a tío n , a n d  to  h a v e  a lovver p o te n tia l  fo r 
a b u s e  a n d  d e p e n d e n c e , t h a n  t h e  b e n z o d ia z e p in e s .

E ffects o n  th e  n e r v o u s  S y s tem . M ild  a c u te  h y p e r te n s io n  
a n d  p a n ic  w e r e  r e p o r te d  o n  tw o  occasions a f t e r  th e  a d d i-  
t io n  o f  s in g le  1 0 -m g  d o se s  o f  b u s p ừ o n e  to  th e ra p y  w ith  
t r i c y d ic  a n tid e p re s s a n ts  in  a  4 0 -y e a r-o ld  m a n  vvith p a n ic  
d iso rd e r. A d re n e rg ic  o r  s e ro to n in  d y s íu n c tio n  w e r t  p o s tu -  
la te d  as  p o ss ib le  m e c h a n is tn s  fo r  t h e  r e a c t io n .1-2 P sycho tic  
re a c tỉo n s  a s s o d a te d  w ith  b u s p iro n e  t r e a tm e n t  h a v e  a lso  
b e e n  r e p o r te d  in  a  fe w  p a tie n ts .3 T h e re  h a v e  a lso  b e e n  iso - 
la te d  r e p o r ts  o f  m a n ia ,4 a n d  se iz u res  h a v e  b e e n  r tp o r te d ,  
m a in ly  in  o v e rd o s a g e .’

1. chignon JM. Lepine JP. Panic and bypeitension assoáated with sỉngle 
dose of buspirone. Lanttí 1989: li: 46-7.

2. Nonnan TR. iudd FK. Panic attacks. buspirone. and serotonỉn hmctìon. 
Laneet 1989; U: 6Ị 5. x

3. Prỉedman R. Possíble ỉnductỉon of psychosỉs by buspírone. Am J 
Psydtíatry 1991: 148: 1606.

4. Price WA, Bteỉefeld M. Buspừone-ỉnduced mania. J Qin Pĩyckơpharntacoi 
1989; 9: 150-1.

5. Catalano G, tí a i Seizures associated wỉth buspỉrone overdose: case 
report and literature review. CUn Neuropharmacol 1998; 21: 347-50.

EXTRAPYRAMIDAL ữSORDBữ. T h e re  h a v e  b e e n  iso la te d  rep o r ts  
o f  e x a c e ib a tio n  o r  p r e d p i ta t io n  o f  m o v e m e n t  d iso rd e rs1'* 
a s s o d a te d  w i th  t h e  u s e  o{ b u s p iro n e . H ovvever, b u s p ừ o n e  
h a s  a lso  b e e n  r e p o r te d  to  h a v e  b e e n  o f  b e n e h t  in  so m e  
p a tie n ts  vvith ta rd iv e  d y sk in e s ia  (see  B x trap y ra m id a l D isor- 
d e rs  u n d e r  U ses a n d  A d m in is tra t io n , p . 1 0 4 2 .3 ).

1. Ràmmerstad Jp. tí at. Buspirone in Parkỉnson'$ disease. Clỉn 
Níuropharmaeoỉ 1986; 9: 556-60.

2- Ritchỉe EC. tí  ai. Acute generaỉỉzed myođonus foỉlowtng buspỉrone 
•draỉnistratioa. J ơin Ptyekùary 1988; 49: 242-3.

3. Strauss A. OnU dysldnesỉa assodaced wỉth buspirone use ỉn an elderíy 
woman. J ơừt Pỉychùury 1988; 49: 322-3.

4. LeWÌtt PA, tí aL Persỉỉtent movement dỉsorders ỉnduced by buspirone. 
MavDùonì 1993; 8: 331-4.

Precautìons
B u s p iro n e  h y d ro c h lo r id e  s h o u ld  b e  u se d  w i th  c a u tio n  ỉn  
p a t i e n ts  vv ith  r e n a l  o r  h e p a t i c  im p a i r m e n t  a n d  is 
c o n tra - in d ic a te d  ư  th e  ũ n p a in n e n t  is se v ere . I t  sh o u ld  n o t  
b ẹ  u s e d  in  p a tie n ts  vvith e p ile p sy  o r  a  h is to r y  o f su c h  
d iso rd e rs . I t  d o e s  n o t  s h o w  c ro s s - to le ra n c e  w i th  b e n z o d ia z -  
e p in e s  o r  o th e r  c o m m o n  se d a tiv es  o r  h y p n o tic s  a n d  w ill n o t  
b lo ck  s y m p to m s  o f  th e i r  w ith d ra w a l;  t h e y  sh o u ld ,  th e re ío re , 
b e  g ra d u a l ly  w lth d ra w n  b e ío re  s ta r tin g  t r e a tm e n t  vvith 
b u s p iro n e . B u s p iro n e  m a y  im p a ir  t h e  p a t ie n t 's  ab ility  to  
d r iv e  o r  o p e ra te  m a c h in e ry .

D ia g n o s iỉ  a n d  te s t in g .  B u sp iro n e  m a y  in te r ỉe r e  vvith d iag- 
n o s tìc  a ssa y s  o f  u r ín a r y  c a te c h o la m in e s .1

1. Cook FJ, tí ai. Efíect of buspirone on urinary catechoỉamine assays. N 
Engi J  Med ỉ 995; 332: 401.

H e p a t ic  im p a im ie n t .  C a u t io n  h a s  b e e n  a d v ise d  vvhen 
u s in g  b u s p iro n e  in  p a tie n ts  vvith  l iv e r  d ise a se . T he m e a n  
p e a k  p la s m a -b u s p iro n e  c o n c e n t r a d o n  a íte r  a n  o ia ỉ d o se  
w a s  a b o u t  16 t im e s  h ig h e r  in  d r r h o t ic  p a tie n ts  th a n  in  
C o n tro ls1 a n d  th e  e lim in a tio n  h a ư - iư e  w a s  p ro lo n g e d  
a b o u t  tvvo ío ld . A  se c o n d a ry  p e a k  c o n c e n tra t io n  w as se e n  
in  so m e  su b je c ts , o c c u rr in g  be tv v een  4  a n d  2 4  h o u rs  a f te r  
a  d o se  in  t h e  d r r h o t ìc s  a n d  a f te r  be tvveen  2 a n d  8 houxs in  
C on tro ls. D a ta  ừ o m  a  m u ltip le -d o s e  s tu d y 2 su g g e ste d  th a t  
t h e r e  vvas a c c u m u la t ìo n  o f  b u s p iro n e  a n d  its  m e ta b o li te  I -  
(2 -p y t im id in y l) -p ip e ra z in e  i n  h e p a tỉc  im p a i r m e n t  b u t  th a t  
p la s m a  c o n c e n tr a t io n s  a p p e a r e d  to  r e a c h  s te a đ y  State a f te r  
3 d a y s  re g a rd le s s  o f  t h e  S ta te  o í  l iv e r  h in c t io n .  T he AUC 
a n d  m e a n  p e a k  c o n c e n tr a t io n  fo r  b u s p iro n e  w e re  b o th  
h ig h e r  i n  p a t ie n ts  w i th  h e p a tic  im p a ữ m e n t  t h a n  in  
h e a l th y  su b je c ts , b u t  th e r e  w e r e  n o  s ig n iỄ c a n t d iữ e ren c e s  
fo r  its  m e ta b o lỉ te s .  S p e d h c  d o s in g  r e c o m m e n d a tio n s  c o u ld  
n o t  b e  m a d e  ỉo r  p a d e n ts  w i th  h e p a tic  Im p a irm e n t  b ec au se  
o f t h e  h ig h  ìn t r a -  a n d  in te r -s u b je c t  v a r ia tìo n s  in  p lasm a - 
b u s p ir o n e  c o n c e n tra t io n s .

ỉ. Dalhoff K  tí ai. Buspỉrone pharmacoldnetỉcs In patienỉs vrỉtb tínhosỉs. 
BrlClbt Pharmacol 1987; 24: 547-50.

2. Barbhaiya RHr tí ai. Dỉsposỉtíon kinecỉcs oí buspirone in padents wỉth 
renaỉ or hepatỉc impainnent aíter adminisưadon oỉ single and muỉtìpỉe 
doses. Eur J ơìn Pharmacol 1994; 46:41-7.

P o rp h y r ía .  T h e  D ru g  D a ta b a se  fo r A c u te  P o ip h y ria , c o m - 
p ỉle d  b y  th e  N o rw e g ia n  P o rp h y ria  C e n tre  (NAPOS) a n d  
th e  P o rp h y ria  C e n tre  S w ed e n , d a s s ih e s  b u s p ừ o n e  as p ro b -  
ab ly  p o r p h y r in o g e n ic  i t  s h o u ld  b e  p re sc rib e d  o n ly  fo r  
c o m p e llin g  re a so n s  a n d  p r e c a u tìo n s  s h o u ld  b e  c o n s id e re d  
in  a ll p a tie n ts .1

I. the Dnig Database for Acute Porphyrỉa. Avaỉỉable at: httpt//www. 
drugs-pofpbyrfa.org (accessed 29/07/11)

P r e g n a n c y  a n d  b r e a s t  ( e e d in g .  I n  so m e  animal s tu d ie s , 
la rg e  d o ses  of b u s p ir o n e  d u r in g  p re g n a n c y  h a d  a d v e rse  
eH ects o n  su rv iv a l a n d  o n  b i r th  a n d  vvean ling  w e ig h L  D is- 
t r ib u tio n  ìn to  m ilk  h a s  b e e n  ío u n d  in  s tu d ie s  in  rạts. 
R e c o m m e n d a tìo n s  i n  lic e n se d  p ro d u c t  in ỉo rm a t io n  fo r  u s e  
d u r in g  p re g n a n c y  o r  b re a s t  ỉe e d in g  v a ry  b o m  a v o id . u  
possib ỉe , to  c o n tra - in d ic a te d .

R e n a l im p a irm e n t.  C a u t io n  h a s  b e e n  a d v ise d  w h e n  g iv ỉn g  
b u s p ừ o n e  to  p a tie n ts  w i th  r e n a l  im p a irm e n t.1-2 T h e re  is 
e v id e n c e  o f  a c c u m u la t io n  o f  b u s p iro n e  a n d  its  m e ta b o li te  
l-(2 -p y r im id in y l) -p ip e ra z in e  a f te r  re p e a te d  d o ses  b u t  
p la sm a  c o n c e n tra t io n s  a p p e a re d  to  r e ả c h  s te a d y  State a f te r  
3 d a y s  reg a rd le ss  o f  t h e  d e g re e  o f  r e n a l  íu n c tío n . A t s te a d y  
State b o th  th e  A U C a n d  m a x im u m  c o n c e n tra d o n s  fo r  
b u s p ừ o n e  a n d  its  m e ta b o li te  w e re  g re a te r  in  p a tie n ts  w i th  
r e n a l  ía i lu re  t h a n  in  h e a lth y  su b jec ts. T h e  m e ta b o lite , b u t  
n o t  th e  p a r e n t  d ru g , w a s  r e m o v e d  b y  h aem o d ia ly s is . S p e- 
d f ic  d o s in g  re c o m m e n d a t ìo n s  c o u ld  n o t  b e  m a d e  fo r  
p a tie n ts  w i th  r e n a ỉ  im p a irm e n t  b e c a u s e  o ỉ  th e  h ỉg h  in t r a -  
a n d  in te r -s u b je c t  v a r ia tio n s  i n  b u sp iro n e  p lasm a  c o n c e n -  
t ta t io n s  o n  re p e a te d  đ osage.

1. Cacda s. tí al. Cỉỉnỉcaỉ phannacokỉnetỉcs oỉ oral buspỉrone ỉn patients 
with impaừed renaỉ hinction. ơùt Pharmacakintí 1988; 14: 171-7.

2. Barbhaỉya RH, tí al. DispositioQ lđnetỉcs of buspirone ỉn padents with 
renaỉ or hepaúc ỉmpaỉrment aỉter administratìon of nngle and muỉtipỉe 
doses. Eur J  ơin Pharmaeol 1994; 46:41-7.

Interactìons
T h e  s e d a tiv e  e ơ e c ts  o f  b u s p iro n e  m a y  b e  e n h a n c e d  ư t a k e n  
w i th  a lc o h o l o r  o th e r  CNS d e p re s sa n ts . B ecau se  o f  rep o r ts  o f  
in c re a se d  b lo o d  p re s s u re  i n  p a tìe n ts  rec e iv in g  b u s p iro n e  
h y d ro c h lo r id e  w i th  a n  M A O I, lic e n se d  p r o d u a  in lo rm a t io n  
fo r b u s p ữ o n e  re c o m m e n d s  th a t  i t  s h o u Ịd  n o t  b e  g iv en  w i th  
a n  M A O I.

T h e  m e ta b o lism  o f  b u s p iro n e  is  m e d ỉa te d  b y  th e  
c y to c h ro m e  P 4 5 0  iso e n z y m e  CY P3A 4 a n d  th e re ío re  th e re  is 
th e  p o te n t ía l  fo r in te ra c d o n s  b e tw e e n  b u s p iio n e  a n d  o th e r  
d ru g s  t h a t  in h ib it,  in d u c e , o r  a c t  a s  a  su b s tra te  ío r  th is  
iso e n z y m e. T h e  d o se  o f  b u s p ừ o n e  m a y  n e e d  to  b e  re d u c e d  ư 
g iv e n  a t  t h e  s a m e  t im e  a s  p o te n t  in h ib ito rs  o f  CY P3A4 s u c h  
as  d iltia z e m , e r y th r o m y d n ,  i tra c o n a z o ỉe , n e fa z o d o n e , 
r ito n a v ir , a n d  v e ra p a m il; lic e n se d  p ro d u c t  in ío r m a t ío n  
suggests  g iv ín g  2 .3  m g  o ỉ  b u s p ừ o n e  o ra lly  o n c e  o r  tw ic e  
d a lly  vvhen  u s e d  w i th  su  c h  d ru g s. G ra p e íru it  ju ic e  m a y  a lso  
in c re a se  p la s m a  c o n c e n ơ a t io n s  o í  b u s p iro n e  a n d  s h o u ld  b e  
av o id e d . C o n v erse ly , p la s m a  c o n c e n tra tio n s  o ỉ  b u s p iro n e  
m a y  b e  re d u c e d  b y  e n z y m e - ln d u d n g  d ru g s  su  c h  a s  
r i í a m p id n  a n d  th e  d o sa g e  o ỉ  b u s p iro n e  m a y  n e e d  a d ju s tú ig  
w ith  su  c h  use .

A n t id e p r e s s a n ts .  S e ro to n ỉn  s y n d ro m e  (p. 4 4 3 .2 )  h as  b e e n  
re p o r te d  vvith t h e  u s e  o f  b u s p iro n e  w ith  ãtalopram,1 w i th  
Ịluoxetint,1 a n d  vvith StJohn's vmrt?

1. Spigsct o , Adiekson G. Combined serotonin synđromc and hyponatr- 
aemỉa caused by a ciulopram-buspironc Inceraaỉon. Int Clin 
Psychopharmacoỉ 1997; 12: 61-3.

2. Mar.os GH. Possiblc serotonin syndromc assodated with buspỉrone 
added to Quoxcdne. Ann pharmacữther 2000; 34: 871-4.

3. Dannavri M. Possible serotonin syndrome aher combination o( 
buspỉrone and St John's Wort. J Pĩyổtopkarmacol 2002; 16: 401.

A n H p sy ch o lics . F o r  t h e  e ã e c t  o ỉ  b u s p iro n e  o n  s e ru m  c o n -  
c e n tra tio n s  o f haloperidol, see  u n d e r  C h lo rp ro m a z in e , 
p . 10 3 3 .1 . F o r  a  r e p o t t  o f  p o te n tia l ly  ía ta l  g a s tro in te s tin a l  
b le e d in g  a n d  m a rk e d  h y p e rg ly c a e m ia  a f te r  u s e  o f  b u s p ir -  
o n e  w ith  cíozapine, se e  u n d e r  C lo zap in e , p . 1062.1 .

A n tív ira ls . P a rk in so n - lik e  sy m p to m s  d e v e lo p e d  in  a  5 4 -  
y e a r-o ld  m a n  ta k in g  a d ru g  re g im e n  th a t  i n d u d e d  b u s p ir -  
o n e , m d ô ta v ir ,  a n d  r i to n a v ir .1 I t  w a s  s u sp e c te d  th a t  r i to n a -  
v ir, a  m o re  p o te n t  in h ỉb i to r  o f  th e  c y to c h ro m e  P 450  iso e n -  
z y m e  C Y P3A 4 th a n  in d in a v ữ , w a s  m a in ly  resp o n s ib le  fo r  
c a u s in g  in c re a se d  p la sm a -b u sp iro n e  c o n c e n tra tìo n s . 
S y m p to m s re so lv e d  a f te r  a  c h a n g e  in  a n tiv ira l  r e g im e n  
a n d  re d u c t ìo n  in  t h e  d o se  o í  b u s p iro n e .

1. clay PG, Adams MM. Pscudo-Parkínson diaeaae secondaiy to rỉtonavừ- 
buspỉronc ỉntcractỉon. Am Phữrmaaiíher 2003; 37:202-5.

Pharmacokinetícs
B u sp ìro n e  h y d r o c h lo r id e  is  rap id ly  a b so rb e d  b o m  th e  
g a s tro in te s d n a l t ra c t  r e a đ ũ n g  p e a k  p la s m a  c o n c e n tra tío n s  
vvith in  4 0  to  9 0  m in u te s  ă ỉ te r  a n  o ra l  d o se . S y s tem ic  
b io a v a ila b ili ty  is  lo w  b e c a u s e  o f  e x te n s iv e  f ir s t-p a ss

m etab o lism , b u t  m a y  b e  in c re a se d  u  g iv e n  w ith  fo o d  as 
th is  delays a b s o rp ú o n  fro m  t h e  g a s tro m te s tin a l tra c t  a n d  
th e re b y  red u c e s  p resy s te m ic  d e a r a n c e .  B u sp iro n e  is  a b o u t 
9 5 %  b o u n d  to  p la s m a  p ro te in s . M e ta b o lỉsm  in  th e  l iv e r  is 
e x te n s iv e  Via t h e  c y to c h ro m e  P 4 5 0  iso e n z y m e  CYP3A4; 
h y d ro x y la tio n  y ie ld s  s e v era l in a c tiv e  m eta b o lite s  a n d  
o x id a tív e  d e a lk y la tio n  p ro d u c e s  1 - (2  -p y rim iđ in y l) -p ip e r-  
az in e , w h ic h  is  r e p o r te d  to  b e  a b o u t  2 5 %  as  p o te n t  as  th e  
p a re n t  d ru g  in  o n e  m o d e l o f  a n x io ly tíc  ac tiv ity . T he  
e lũ n in a tio n  h aU -lile  o f b u s p iro n e  is u s u a lly  a b o u t 2  to  4  
h o u r s  b u t h a lf- liv e s  o f u p  to  11 h o u r s  h a  v e  b e e n  re p o rted . 
B ụ sp iro n e  is e x c re te d  m a in ly  a s  m e ta b o li te s  in  th e  u r in e , 
a n d  also  in  t h e  taeces . D is tr ib u tio n  o f  b u s p ừ o n e  a n d  its 
m eta b o lite s  ín to  m ilk  h a s  b e e n  ỉo u n d  in  s tu d ie s  in  rats. 
R e íe re n c e s .

1. Mahmood L S4hajwalỉa c  Clỉnicaỉ pbumacokỉnetỉa and pharmaco- 
đynamỉcs of buspirone, an anxỉoỉytic drug. Qin Pharmacokintí 1999; 36; 
277-87.

2. Edwards DJ. tí ai. Phannaooldnetỉcs of buspỉrone in autísdc childxea. J 
Qin Pharmaeoi 2006; 46: 508-14.

P r e p a r a t i o n s

Propriatary PreporatiotH (details a re  g iven  in  Volum e B)

Sing l* ing reâan i PreparaHons. Arg.: Ansial; A iistop iront; Aus- trai: Buspar; Austria: Buspan  Belg.: B u sp a rh  Braz.: Ãnsitec; 
B uspan  CaruuL: B u sp art; Bustab; ơrìtc. Paxõn; Otirut. Qibite 
(Ífb t4 ^ ); Suxin ( ^ S f ) ;  Yi S hu (— ữ); Denm.: B u sp arh  FÔ1.: 
Anksilon; B u sp art; Fr.: B uspart; GerA n x u c  B espãrt; B usp t; Gr.: Abivax; A nchocalm ; Antipslchos; Bergamol; Bespan Boro- 
nex : Epsilat; H irem on; Hobatstress; K om asin: Lanamnnr; Lebi- 
lon; Ledion; Lostress; Loxapin; N adriíor; Nervostal; Nevrorestol; 
Norbal; Pendium ; Stressigal; Svitalark; T e n d aa ' Tensispes; Tra- 
luril; Umolit; V ulbeíer; Hong Kơng-. B u sp arh  K almire n t;  
Rung.: Anxiron; Spitom in; India: Buscalm ; Buson; B uspidac  
Buspìn; Indon.: T ra n -Q t; Xietyi Irt: B u sp a rh  israék Sotbon; ìtaL: Busparỷ; Mcx.: Buspar; Norw.: B uspart; NZ: Biron; 
B u sp a r  PoL: M abusonỷ; Spam ilan; Port: Ansiten; Busansil; 
Buscalma; B u sp art; B usp ium t; Itagil; P sibetert; Rus.: Spitom in 
(CnHTOMHH); S.Afr.: Buspar; Pasiĩn ; Sptrín: B uspart; SwetL\ 
B u sp arh  Switz.: B u sp art; ThaL: A nxỉo lan ; Turk.: Buspon; UK: 
B u sp a rh  USA: B u sp art; Ventí: Dalpas.

Pharm acopoeid Preparaiions
U SP 36: Buspirone H ydrochloride Tablets.

B u ta lb ita l ỊUSAN, riNNI

'Àlisobụmalum; Allylbarbitai; Alíylbarbituric Acid; Butalbitaali; 
Butalbitalum; Itobárbitál; Tetrallobarbital; SyrsnÔMĩan.
S-Allyl-S-isobutylbarbiairic add. ■ ■
C„H,6NA=2243 
CAS —  77-26-9.
ỈIN II  —  K H S 0 A Z 4 JV K

NOTE. T he n a m e  B u ta lb ita l h a s  a lso  b e e n  a p p lied  to  ta lb u ta l  
t h e  5 -bu ty l a n a lo g u e , w h ic h  w a s  ỉo rm e rly  u s e d  as  a  
h y p n o tic  a n d  sed ativ e .

C o m p o u n d e d  p r e p a r a t i o n s  o f  ’ b u ta lb i ta l  m a y  b e  
re p re se n te d  b y  th e  fo llow ing  n a m e s :
•  C o-bucafA PA P {PEN)—h u ta lb i ta l ,  p a ra c e ta m o l, a n d  

ca íle in e

Pharmacopoeias. I n  us.
U S P  36: (B u ta lb ita l) . A  vvhite o d o u r le s s  c ry sta llin e  povvder. 
S ligh tly  so lu b le  in  co ld  tv a te n  s o lu b le  i n  b o ilin g  w a te n  
ỉre e ly  so lub le  in  a lco h o l, ỉn  c h lo ro ío rm , a n d  in  e th e n  
so lu b le  in  S o lu tio n s  o{ fixed  a lk a lis  a n d  a lk a li c a rb o n a tes . A 
sa tu ra te d  s o lu tỉo n  is a d d  to  litm u s .

Profìle
B u ta lb ita l is a  b a rb i tu ra te  w i th  g e n e ra l  p ro p ertie s  s im ila r  to  
th o se  o í a m o b a rb lta l  (p. 1 0 3 7 .2 ). I t  h a s b e e n  u se d  m a in ly  in  
co m b in a tio n  p re p a ra tio n s  w i th  a n a lg e s ic s  in  th e  t re a tm e n t  
o f  occasional te n s io n - ty p e  h e a d a c h e s .  b u t  o th e r  t te a tm e n ts
a re  genera lly  p re le rre d .

Preparations
Propõetary Preparaiioiis (details a re  g iven  in  Volum e B)

MuhHngre<fient Preparalions. Canad.: K orinal C; R orinab  Pro- 
nal-C ; Pronab ratio-Tecnal C; ratio-T ecnab  Trianal C; Trianal; ItaL: Optalidom Switz.: C aỉergot-PB f; USA: Alagesic LQ; Ama- 
p h e n  w ith Codeine; Am ericet; A no lo n  Ascom p yvith Codeine; 
Bupap; Butex; Capacet; C ephadyn; Dolgic LQ; Dolgic Plus; Dol- 
g iq  Endolon Esgic-Plus; E sgic H orice t w ith  C oddne; H oricet; 
H orinal w ith  Codeine; H orinal; M arg esic  M arten-Tab; M edige- 
sicf; Orbivan CF; Orbivan; Pacaps; PhenazoForte Plus; Phreni- 
lin  w  CaHeine a n d  Codeine; Ph ren ilin ; Prom acet; Prom inol; 
Pyridium  Plus; Repan; Sedapap; T encet' Tencon; Trellium  
P lu s t: Triad; Zebutal.

Phaimocopoeỉal Preparcrtkxu
U SP 36: B u ta lb ita l.and  Aspirin Tablets; Butalbital, Acetam m o- 
p h e n , and  C aSeine Capsules; B uta lb ita l, A cetam lnophen, and  
Ca£feinc Tablets; B uta lb iuL  A spirin , a n d  Caffeine Capsules; 
Butalbital, A spũin . and  C aãe in e  Tablets; Butalbital, Aspirin. 
CaSeine, and  C odeine P hosphate  Capsules.

The Symbol t  denotes a preparation no longer actively marketed
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Butobarbital ỊBANI

B utethal; B utobarbitaaíi; B u tobarb italum ; . B u to b arb ito n e; 
ByroỗapÕMTa/i

: 5-B ựtyl-5-ethỵlbarbituric a c id . - : 7  •) :i 
C,iH'i6N A = 2 í2 2
CÃS — 77-28-1: . - - • *
'ATC— NỌ5CA03.'''- ■’ ;■ L -,;-V '-:
ATC Vet'—-QNÓ5CA03. - - - • v' .
UNII OHZ8ỌẢW6ỴC - ■ '

NOTE. C are  s h o u ld  b e  ta k e n  to  a v o id  c o n ỉu s io n  bervveen  
b a rb i tu ra te s  vvith s im ila r n a m e s : B u to b a rb ita l  s h o u ld  b e  
d is t in g u ish e d  b o m  B u ta b a rb ita l, a  s y n o n y m  fo r  S e c b u ta -  
b a rb i ta l  (p . 1 1 0 6 .2 ), a n d  S e c b u ta b a rb ita l  s h o u ld  b e  
d is tin g u ish e d  b o m  S eco b arb ita l (p . 1 1 0 6 .3 ).

Proỉile
B u to b a rb ita l  is a b a rb i tu ra te  t h a t  h a s  b e e n  u se d  a s  a 
h y p n o tic . I t  h a s  g e n e ra l p ro p e r tìe s  s im ila r  to  th o s e  o f 
a m o b a rb ita l  (p . 1 0 3 7 .2 ). I ts  u se  c a n  n o  lo n g e r  b e  
r e c o m m e n d e d  b e c a u se  of th e  risk  o f its  a d v e rse  e tte c ts  a n d  
o f  d e p e n d e n c e , a lth o u g h  c o n tin u e d  u se  m a y  o c c as io n a lly  be  
c o n s id e re d  n e c essa ry  fo r  s e v e re  in tra c ta b le  in so m n ia  
(p . 1 0 3 3 .2 ) in  p a tie n ts  a lre a d y  ta k in g  it. I t  vvas g iv e n  in  
u s u a l  o ra l  d o ses  o ỉ  100 to  2 0 0  m g  a t  n ig h t.

Preparations
Proprietary Preparaiions (detailỉ are given in  V olum e B) 

Singíe-ingredĩent Preporo lictu . UK: Soneryl.

Calcium Bromolactobionate
Bròmolaaobionato de calao; Caldum Galactogluconate 
Bromide. ’
Caldum. bromide ỉactobionate hexahydrate.
CaíQsHitO, j 2,CaBrj,6 H20 = l 062.6 •
CAS rr 33659-28-8 (anhydrous calcium bromolaơobionate). 
UNII —  46EGP47S9V.

Proỉile
C a ld u m  b io m o la c to b io n a te  h a s  s e d a tiv e  p ro p e r tie s  a n d  h a s  
b e e n  g iv e n  o ra lly  in  th e  t r e a tm e n t  o f  ừ is o m n ia  a n d  a n x ie ty  
d iso rd e rs . T h e  u se  o f b ro m id e s  is g e n e ra lly  d e p re c a te d .

O v e r d o s a g e .  B ro m id e  in to x ic a t io n  h a s  b e e n  r e p o r te d 1 in  
a  p a t íe n t  a f te r  o v e rd o sag e  w i th  c a ỉd u m  b ro m o ỉa c to b io n a te  
tab le ts .

1. Danel v c  et ai. Bromidc intoxicaúon and pscudohypcrchlortmia. Am  
Pharmaather 2001; 35: 386-7.

Preparotions
Propriela ry  Prepandions (details are g iven  in  Volum e B)

S n gle ingretỉient Preporotions. Chữr. B rom ocalcio t; N ervoltaỷ; 
Sedotantìl; ItaL: C a ldb rona t’ Mon.: C aldb ronat.

Captodkime Hydrochloride ỊBANM, piNNMi

Captodiame, Chlorhydrãte de; Captodiami Hydrochloridum; 
Captodiamine Hiđrochloride; Gaptodiamine Hydrochloride; 
Captodiamo, hidrocloruro de; Hidrodoruro de captodiamo; 
KamoflMaMa rViflpoxTOpnfl.
2 -(4 -B u ty lth io b en z h y d ry lth io )e th y ld im e th y la m in e  h y d ro -  
ch lorlde.
A 1H29NS2,8(3=396.0 - . , •
■CAS ‘'-TI 486-17-9 (captodiame), 904-04-1 (captodiame 
hydrochbride). . ■ ;■•■■■■ '
ATC —  N05BB02.
ATC Vet —  QN05B802.
UNII—  9I7N9PR9J2. ,

Proỉile
C a p to d ỉa m e  h y d ro c h lo r id e  is  g iv e n  in  o ra l  d o ses  of 5 0  m g  
th re e  tủ n e s  d a ily  fo r  th e  t r e a tm e n t  o f  a n x ie ty  d iso rd e rs  
(p . 102 8 .1 ).

Preparatíons
Proprietary Preporotions (details are g iven  in  V olum e B)

Single ingredient Preparations. F r.: Covatíne.

C a rb ro m a l /BAN, riNNi
ị Bromodiethylacetylgrea;Carbromalum; Karbromaali; Karbro- 
"mal; KapỗpoMan.
AH2-Brõmo-2-ethytbutyiyl)urea.
C7H,3BrN20 2=237;1 • • :
GÁ5 —  77-65-6.

ATC — N05CM04. ■ ■ 
ATCVet — QN05CM04. 
UNII —  0Y299JY9V3.

ProỉịỊe
C a rb ro m a l is a  b ro m u r e id e  w i th  g e n e ia l  p ro p e r tie s  s im ila r  to  
th o se  oi th e  b a ib i tu ra te s  (see  A m o b a rb ita l , p . 1 0 3 7 .2 ). I t  w a s  
ỉo rm e rly  u s e d  fo r  its  h y p n o t ic  a n d  se d a tiv e  p ro p e r tie s . 
C h ro n ic  u s e  o f  c a rb r o m a l  c o u ld  re s u l t  i n  b r o m id e  
a c c u m u la tio n  a n d  sy m p to m s  re se m b lỉn g  b ro m ism  (see  
B ro m id es, p . 2 4 6 1 .1 ) . T h e  u s e  o f  b ro m id e s  is g e n e ra lly  
d e p re c a te d .

Preparations
P ropõehưy Preporalions (details a re  given in  V olum e B) 

M ưhi-ingradient Preporo rions. Hung.: D em algon.

Carpipramine Hydrochloríde ỊriNNMi
Carpipramina, hidrodoruro de; Carpipramine, Chlorhydrate 
de; Carpipramine Dihydrochloride; Carpipramini Hydro- 
chloridum; Hidrodoruro de carpipramina; PZ-1511; Kapnn- 
npaMMHà rnflpox/iopMfl.
l-[3-(10,1 l-D ihydro-5H-dibenz[b,flazepin-5-yl)propyl]-4- 
piperidihopiperidine-4-carboxamide díhydrochloríde mono- 
hydrate.
C2bH38N40^H C I,H 20 = 5 3 7 .6
CAS —  5942-95-0 (carpipramine); 7075-03-8 (anhydrous 
carpìpramine hydrochloride); 100482-23-3 (carpipỉamine 
rbaleate).
UNII— 53X71X3I1W.

ProỊnỊe
C a ip ip ra m in e  is  ỉ tr u c tu r a lly  r e la te d  b o th  to  im ip ra m in e  
(p. 4 2 6 .2 )  a n d  to  b u ty ro p h e n o n e s  su c h  a s  h a lo p e r id o l 
(p . 1 0 7 7 .1 ). I t  h a s  b e e n  u se d  in  th e  m a n a g e m e n t  o f  a n x ie ty  
d iso rd e rs  (p . 10 2 8 .1 ) a n d  p sy c h o se s  su c h  as  sc h iz o p h re n ìa  
(p . 1 0 3 1 .3 ). C a rp ip ra m in e  is g iv e n  as t h e  h y d ro c h lo r id e  
a l th o u g h  d o ses  a re  e x p re s se d  in  te m is  o l  t h e  base; 
c a rp ip ra m in e  h y d ro c h lo r id e  6 0 .2  m g  is e q u iv a le n t  to  a b o u t  
50 m g  o f c a rp ip ra m in e . A  u s u a l  o ra l d o se  is e q u iv a le n t  to  
150  m g  o f t h e  b a se  d a ily  in  2 o r  3 d iv id e d  d o ses, vvith a  ra n g e  
o f 50  to  4 0 0  m g  daily . T h e  m a le a te  h a s  a lso  b e e n  u se d .

Preporations
Propnetory PrepoíQhons (details a re  given in  V olum e B) 

Single-ingradienl Preparatìoru. Fr.: P ra án il; Jpn: D eíekton.

Chlordiazepoxide /BAN, riNNi 

Ch|ordiazepoksidas; Chlórdiazepoxid; Chlordiazépoxide; 
Chlordiazepoxidum; Chlorodiazepoksyd; Qordiazepossido; 
Clórdlakepỗxido; Klooridiatsepoksídi; K)órdiazepobif Klọr- 
diazépòxid; Klórdiazepoxid; Methamiriodiazepoxide; 
Xnopflna3enoKCHfl.
7-Chloro-2-methylamino-5-phenyl-3H-1,4-benzodiazepine
4^oxide.
C,6HmCIN30299.8  
CÃS —  58-25-3.
ATC —  N058A02.
ATC Vet —  QN05BA02.
UNII — 6RZ6XEZ3CR. ,

Street names. T h e  ío llovving  t e n n s  h a v e  b e e n  u se d  as  's ư e e t  
n a m e s ' (see  p . v ii)  o r  s la n g  n a m e s  fo r  v a rio u s  ỉo rm s  of 
ch lo rd iaz e p o x id e :

G re e n  ap p les; G re e n  a n d  b lack s; Lib.

Pharmacopoeias. In  Chin., E ur. (see  p . v ii), Jpn . a n d  ưs. 
P h . E u r .  8: (C h lo rd ia z e p o x id e ). A n  a lm o s t vvhite o r  lig h t  
y e llo w , c ry s ta llin e  p o w d e r .  I t  e x h ib its  p o ly m o rp h ism . 
P ractica lly  in so lu b le  in  w a te r;  sp a rin g ly  so lu b le  ỉn  a lc o h o l. 
P r o te a  b o m  lig h t.

U S P  3 6 : (C h ỉo rd ia ze p o x id e ). A  y e llo w , p ra c tic a lly  o d o u r-  
less, a y s ta l l in e  povvder. In so lu b le  in  w a te n  so lu b le  1 in  50 
o f  a lco h o l, 1 in  6 2 5 0  o f  c h lo ro lo rm , a n d  1 i n  130  o f  e th e r .  
S to re  in  a ir t ig h t  c o n ta in e rs .  P ro te c t  b o m  lig h t.

Chlordicocepoxide Hydrochloríde
IBANM. USAN, rlNNM}

Chlordiazepoksido hidrochloridas;.Chlordiazepoksydu chlor- 
owodorek; Chlordiazépoxide, chlorhydrate de; Chlordiazẹ- 
poxidhydrochlorid; Chlordiazepoxid-hydrochlor1d; Chlordỉa- 
zepoxidi,Hydrochloridum; Clórdiazepóxido, hidrodoruro de; 
Hidrcxrlorụro de dordiazepóxido; idoorìdiatsẽpoksidịhydrok- 
Ịoridi; Wordịazepóksit Hidroklorũr; Klórdiázepoxid-hidròklor- 
id; Klordiaiẹppxidhydroklorid; Methaminodiazepoxide

H ydrochloride; NSC-115748;.Ro-5-0690; X/iopflna3enoKCn, a. 
rJụipoxnopM fl.
Gt6Hi4ŨNjo,HCI=336.2 ... ,
CÁS —  438-41-5.

'ATC —  N05BA02.
ATC Vet — QN05BA02.
UNII —  MFM6KVMDK.. ■ -

P h a rm a c o p o e ia s .  In  Eur. (see  p . v ii)  a n d  us.
P h .  E u r .  8 : (C h lo rd ia ze p o x id e  H y d ro c h lo r id e ) . A  w h ite  or 
s lig h tly  yellovv, c ry s ta ll in e  p o w d e r . I t  e x h ib its  p o ly m o rp  b- 
ism . S o lu b le  in  vva ten  sp a rin g ly  s o lu b le  in  a lc o h o l. P ro ti n  
b o m  lig h p

U S P  36 : (C h lo rd ia ze p o x id e  H y d ro c h lo r id e ) . A  w h i te  or 
p racticaU y w h ite ,  o d o u rle ss , c ry s ta ll in e  p o w d e r .  So lu b le  in 
w a te r;  sp a rin g ly  so lu b le  in  a lco h o l; in so lu b le  ứ i  p e ư o le i  m  
spiriL  S to re  in  a ir t ig h t  c o n ta in e rs . P ro te c t  b o m  lighL

Uses and Administration
C h lo rd ia z e p o x id e  is a  lo n g -a c tin g  b e n z o d ia z e p ỉn e  vv!th 
g e n e ra l  p ro p e r tie s  s im ila r  to  th o se  o f  d ia z e p a m  (p. 1063. i). 
It is u se d  in  th e  s h o r t - ie im  t re a tm e n t  o f a n x ie ty  d isord i rs 
(p . 1028.1) o c c u rr in g  a lo n e  o r  a s s o d a te d  vvith in so m n  a. 
C h lo rd ia z e p o x id e  is a lso  u se d  in  m u sc le  sp a sm  (p. 2 0 1 4  1) 
a n d  in  a lc o h o l w ith d ra w a l sy n d ro m e  (p . 1 7 3 5 .1 ); it  h as  b e  :n 
g iv en  fo r p re m e d ic a tio n .

C h lo rd ia z e p o x id e  is g iv e n  o ra ily  a s  t h e  h y d ro c h lo r id e  or 
th e  base; th e  d o ses  g iv en  a p p ly  e q u a lly  to  b o th .  I t  h a s  a  so 
b e e n  g iv en  b y  d e e p  in tra m u s c u la r  o r  s lo w  in ư a v e n c  11S 
in je c tio n  as  th e  h y d ro c h lo r id e .

E ld erly  a n d  d e b ilita te d  p a tie n ts  s h o u ld  b e  g iv e n  o n e -h  |U 
o r  less o f  th e  u su a l  dose .

T h e  u su a l o ra l  dose  fo r  t h e  t r e a tm e n t  o f a n x i e t y  is u p  to 
3 0  m g  d a ily  in  d iv id ed  d oses; in  s e v e re  c o n d it io n s  u p  to  
lO O m g d a ily  h a s  b e e n  g iv en . P o r  in so m n ia  a s so c ia te d  w  th 
a n x ie ty , 10 to  30  m g  m a y  b e  g iv e n  o ra lly  b e ío r e  b e d tin  e. 
O ral doses o f 5 to  10 m g  m a y  b e  g iv e n  3 o r  4  t im e s  d a ily  m  
th e  days p rec e d ín g  s u rg e ry  ío r  p re -o p e ra t iv e  a p p re h e n s i  >n 
a n d  a n x ie ty .

F o r  re l ie ỉ  o f m u s c l e  s p a s m  a d o se  o ỉ  10 to  3 0  m g  da ly 
g iv en  o ra lly  in  d iv id ed  d o se s  is r e c o im n e n d e d .

F o r  th e  c o n tro l o f t h e  a c u te  s y m p to m s  o f a lc o h o l  
w l t h d r a w a l  c h lo rd iaz e p o x ỉd e  o r  c h lo rd ia z e p o x id e  hy d : 0 - 
c h lo r id e  m a y  b e  g iv en  in  a n  o ra l d o se  o f 2 5  to  lO O n g  
re p e a te d  as n e e d e d  a íte r  2  to  4  h o u rs ,  u p  to  a  m a x ũ n u m  of 
3 00  m g  daily .

F o r de ta ils  o f doses in  c h ild re n , s e e  b e !o w .

A d m in íỉ tr a t ío n  in  c h itd re n . I n  th e  U SA , c h lo rd íaz e p o x i de 
h y d ro c h lo r id e  is l ic e n sed  fo r  u se  i n  c h ild r e n  a g e d  6 ye, JS 
o r  o v e r  fo r th e  s h o r t - te r m  t te a tm e n t  o f  a n x ie ty  d iso rd t'rs  
a n d  ỉo r  p re -o p e ra tiv e  a p p re h e n s io n  a n d  a n x ie ty .  A n  0  al 
d o se  o f 5 m g  m a y  be  g iv e n  2  to  4  t im e s  daily ; i n  so m e ch il- 
d r e n  th is  m a y  b e  in c re a se d  to  lO m g  2  o r  3 t im e s  daily .

Dependence and Wifhdrawal
...... ..................................................................... ..............................................
A s fo r  D iazep am , p. 1065 .1 .

F o r  th e  p u ip o se  o f w i th d ra w a l  r e g im e n s , 12 .5  m g  of 
c h lo rd iaz e p o x id e  is c o n s id e re d  e q u iv a le n t  to  a b o u t  5 m g  of 
d iaz e p a m .

Adverse Effeđs, Treatment, and Precautions
As ío r  D iazep am , p . 1065 .3 .

H e p a tic  im p a irm e n t.  P ro g ressiv e  d ro w s in e s s  b e g a n  a f e r  
2 0  day s o f ư e a tm e n t  w i th  c h lo rd ia z e p o x id e  i n  a  w o m  ưi 
vvith c irrh o sis  a n d  h e p a ti t i s .1 O n e  w e e k  a f te r  s to p p in g  t  le  
d ru g  th e  p a tie n t  c o u ld  n o t  b e  ro u se d , a n d  ỉu ll  c o n s tio t  s- 
n e ss  w a s  n o t  r e g a in e d  fo r  a n o th e r  w e e k . A c c u m u la tìo n  oỉ 
a c tiv e  m e ta b o li te s  o f c h lo rd ia z e p o x id e  m a y  h a v e  b e  :n 
re sp o n s ib le  fo r  th e  p ro lo n g e d  s tu p o r .

1. Banon K, et al. Chlordiazepoxíde metaboỉỉte accumulatỉon in lí rer 
discase. Med Tơxksỉ ỉ 989; 4. 73-6. \

Interađions
As ío r  D ia z ep a m , p . 1068 .1 .

Pharmacokinetícs
A b so ip tio n  o f c h io rd iaz e p o x id e  is  a lm o s t  c o m p le te  a í te r  o  a l 
d oses; p e a k  p lasm a  c o n c e n ư a tio n s  o c c u r  a ỉ te r  1 to  2 h o u  'S. 
A b so ip tio n  a íte r  in ư a m u s c u la r  ú ỹ e c tio n  m a y  b e  s lo w  a  ìđ  
e rra tic  d e p e n d in g  o n  th e  s ite  o f in je c tio n . C h lo rd ia z e p o x i ie  
is a b o u t  9 6 %  b o u n d  to  p la sm a  p ro te in s .  R e p o r te d  v a lu e s  ỉ or 
th e  e ỉim ỉn a tio n  h aU -h ỉe  o f  c h lo rd ia z e p o x id e  h a v e  ra n g  ?d 
b o m  a b o u t  5 to  3 0  h o u r s ,  b u t  i ts  m a in  a c tiv e  m e ta b o l te  
d e sm e th y ld ia z e p a m  (n o rd a z e p a m , p .  1 0 8 9 .3 ) h a s  a  h a lf - l íe  
o f  se v era l d ay s. O th e r  p h a n n a c o lo g ic a lly  a c tiv e  m e ta b o li  es 
o f c h lo rd iaz e p o x id e  i n d u d e  d e sm e th y lc h lo rd ia z e p o x i(  e, 
d e m o x e p a m , a n d  o x a z e p a m  (p. 1 0 9 2 .2 ). C h lo rd ia z e p o x i le  
passes  in to  th e  CSF a n d  b re a s t  m ilk , a n d  crosses  n e

Aỉl cross-reíerences reíer to entries in Volume A
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p la c e n ta .  ư n c h a n g e d  d ru g  a n d  m e ta b o li te s  a re  e x c re te d  in  
th e  u r in e .  m a in ly  as  c o n ju g a te d  m e ta b o lỉ te s .

H e íe re n c e s .
1. Greenblatt DJ. tí aL riiniral pharmacokỉnetics oỉ chlordiazepoxỉdc. ơiìt 

Phamtđeữkintí 1978; 3: 381-94,

Preparatìons
Piupiie ta ry  Praparcrtions (details a re  g iven  in  V olum e B)

Singia-ingradient prepara tio ra . Arg.: OCM; Braz.: Psicosedin; 
Cz.: E len ium ; Denm.: Klopoxid; R isoU dt; FÕI.: Risolid; Ger.: 
Librium : M u ltu m t; R ad ep u n  Gr.: O asib Hong Xong: C o rliu m t; 
Librium ; Litam in; Hung.: E lenium ; U b riu m ; Ituỉia: A n x iáde; 
Cebrum : c loxìde; Ebrium ; E quilibrium ; Lib-CT; Librium ; Ittdon.: C e tab riu m t; ỉ ib r iu m ; IrL: L ibrium ; R im at; Itaỉ.: 
Librium ; Malaysia: B enpine; NZ: N ovapam ; PoL: E lenium ; Port: Paxium ; Rus.: E len ium  PneHHyu); S.Afr.: Iáb riu m t; Singapore. B enpine; Klorpo; Spain: H uberp lex ; O m n alio t; Thai.: 
B enpine; ch lo rd ib rax ; Chlordixide; Chlorxep; Com oben; Cozep; 
Epoxide; M ed-Zepoxide; M etaũ d e ; M inoxide; Zepoxide; Zepox- 
iiu  VK: L ĩbrium ; Tropium ; USA: U b riu m ; Veneỉ.: Eposal.

AAuhHngradwnt Praparations. Arg.: L ibraxin; Austria: Lim biưol; Braz.: Limbitrol; M enotensil; Canad.: A po-C hlorax; Librax; Pro 
C h lo rax t; Chữe. A ero Itan ; A erogastrol; A ntalin; Garceptol; Gasaolcn; Lerogm; Libraxin; Lim batrilin; M orelin ; N o-R e t Pro- 
fisin; Tensoliv; t lp e r in ;  china: Fu fang  D an  A n Pian {fUĩiẵ l í  
>t); Pin.: Klotriptyl; Librax; L im binol; F r .:  Librax; Gr.: U brax; 
P ro -A lusin -l; Hang Kong-. Epilon; Librax; S yn tab rax t; Indiar. 
A drex ; Alspas Forte; A núchlon  A m ixide H; Amize; Am izep; 
A m rea-C ; Amypres-C,- A nxitab; C ebrcx  Forte ; Cebrex; C hlotrip; 
Clbls; Clidox; Clóxide Plus; CoUnorm; Cynosleep; Depsodep; 
Dorpep; Em otrip; Equicalm ; Equirex; Febl; Fit; G entrìp  Forte; 
G entrip  Plus; IBS; Libotryp; Librax; L ibrodep; U brospas; Libro- 
sym; Lỉbrotop; Limbitrol; Limbival; M eva-C ; Mirip; M itryp; 
N eurospas-CD ; N orm aline Plus; N orm aline-H ; Norm axin-RT; 
N o nnax in ; N orm ozin; O rlidox-D ; O rlidox; P a raán -C ; Spasrax; Indon.: B raxid in ; c liad ; Klidibrax; Librax; L im biưol; M elidox; 
N eu ro g e n t: Renagas; Sanm ag; Spasm ium ; Israel: N irvaxalt; ItaL: D iapatob Librax; Limbitryl; Sedans; Malaysia: Liblan; Port.: Librax; Sus.: Am ixiđe (Amhkcha); S-Ạ/r.: L ibraxf; 
L im b iư o lt; Singapore: A po-Chlorax; ch lo b a x ; L ibraxt; M edo- 
c a lu m t; Syntabrax; Spaửi: Psico Blocanỷ; Switz.: Librax; Libro- 
col; Lứnbittob Thai.: C ebarax t; D irax; K enspa; Librax; Licon; 
M ođurax ; Pobrax; R adibrax; Tum ax; U torax; Turk.: Klipaks; 
Libkol; Librax; USA: C lindex; Librax; Lim bitrol; Veneỉ.: Librax.

P harm aeopoeid  Preparolionỉ
B P 2014: Chlordiazepoxide Capsules; C hlordiazepoxide H ydro- 
chloride Tablets;
U SP 36: C hlotdiazepoxide and  A m itrip ty line  H ydrochloride 
T ab lets  Chlordiazepoxide H ydrochloride a n d  c lid in iu m  B ronũde 
Capsules; Chlordiazcpoxide H ydrochloride Capsules; C hlordiaze- 
poxide H ydrochloride lo r Injection; c h lo rd iazepox ide  Tablets.

Chlomfezanone IBAN, riNN)

Chlormethazanone; Chlormézanone; Chlormezanonum; 
Clorm ezanona; K loorim etsanon i; K lorm ezanon; 
XnopMe3aHOH.
2 -C 4 -G h lo ropfieny l)-3 -m ethy lperhydro -13-th iaán -4 -one  1,1- 
d iox ide . '
Cn H 12a N 0 3S=273.7 
CAS — 80-77-3.
ATC —  M038B02.
ATC Vec —  QM03BB02. ■
UNII —  GP568V9G19. ..................

Proíìle
C h lo rm e z a n o n e  h a s  b e e n  u se d  in  t h e  ơ e a tm e n t  of a n x ie ty  
d iso rd e rs  a n d  in so m n ia .  It w a s  a lso  u se d  in  c o n đ it io n s  
a s s o d a te d  w ith  p a in lu l  m u sc le  sp a sm , o í te n  In  c o m p o u n d  
p r e p a r a tio n s  vyith an a lg esics ; its  m e c h a n is m  of a c tio n  is n o t  
d e a r  b u t  is p ro b a b ly  r e la te d  to  i ts  s e d a tiv e  eííect. 
C h lo rm e z a n o n e  w a s  vvithdravvn b o m  u s e  In  m a n y  c o u n tr ie s  
a f te r  r e p o r ts  o f s e r io u s  sk in  r e a c t io n s  (se e  b e lo w ).

E ííe c ts  o n  ih e  sk ỉn . C h lo n n e z a n o n e  w a s  re sp o n s ib le  ỉ o r  5 
o f  8 6  c a se s  o f f ix e d  d ru g  e r u p t io n  d e te c te d  in  a  F in n is h  
h o s p ita l  b o m  1971 to  1 9 8 0 .1 I n  t h e  p e r io d  b o m  1981 to  
1985  c h ỉo r m e z a n o n e  w a s  re sp o n a ib le  ỉo r  ỉ  o u t  o í 7 7  s u c h  
e r u p t io n ỉ .2 I n  a  ca se  c o n tto l  s tu d y ’ c o m p a r in g  d ru g  u s e  ỉn  
2 4 5  p a t ie n ts  h o sp ita lis e d  b e c a u s e  o f  to x ic  e p id e n n a l  n e c ro -  
ly s i ỉ  o r  S t e v e n s - io h n s o n  ỉy n d ro m e  a n d  1 147  c o n ư o ls , 13 
p a t ỉe n ts  a n d  o n e  c o n ư o l  w e re  í o u n d  to  h a v e  ta k e n  c h lo r -  
m e z a n o n e .  F ro m  th e s e  H gures a  h ig h  c ru d e  re la tiv e  r is k  o í  
6 2  w a s  calcu late4*  t h e  ex cess  r is k  w a s  e s tũ n a te d  to  b e  1 .7  
c ases  p e r  m illỉo n  u s e rs  p e r  w e e k .

1. Kâuppỉnen K, Stubb s . Fixed eruptỉoos: causatíve đnigs and chaỉỉeage 
xetti Br J Dematoỉ 1985; 110: 575-8.

2. Stubb s, tí a i Pixed drug eruptỉons: 77 CẦSCS bom 1981 to 1985, Br J 
Dtrmatoỉ 1989; 12<h 583.

3. Rữujeau J-C. gt al. Medỉcatỉon use and the risk oỉ Stevens-John$on 
syndrome ortoxỉc epidemuỉ necroỉysis. NBnỹUMed 1995; 333:1600-7.

Preparations
Proprietary Preponotions (details a re  gi ven  in  V olum e B)

M ubi-ũigredìent Preporotions. chũe: Ansioval; C alm osedan; Car- 
diosedantol; D iapam ; Dolnix; Dolonase; F ibrorelax; M ultisedil; 
Neo B u tartrok  Precenid; Prom idan; Sedantol; Sedilic  S ịn -A lg ũ ; Hang Kong: Parazone; India: Diloten-M R; D olobak; O n tact 
Forte; S.Afr.: M yoflexf.

Chlorpromaxine IBAN. riNNi

ichlorpromạánum; Clqrpromazina; Kioòripromatsiini; Klor- 
promazin; XnopnpoMa3MH.
:3-{2-Ọhlorophẹnothiazin-10-yl)propyldimethylamine. 
C,;Hi9CINjS=318.9 , ; ■
CAS — 50-53-3.
ATC —  N0SAA01.
ATCVet—QNOSAAOt.
UNII —  U42B7VYA4P. >

P h a rm a c o p o e ia s .  I n  Br. a n d  u s .

B P  2 0 1 4 : (C h lo rp ro m a z in e ) . A  vvhite  o r  c ie a m y -w h ite  
p o w d e r  o r  w a x y  solid; o d o u r le s s  o r  a lm o s t o d o u r ỉe s s .  M .p . 
56 d e g re e s  to  5 8  degrees. P rac tica lly  in so lu b le  i n  vvate t; 
f re e ly  so lu b le  in  a lco h o l a n d  in  e th e r ;  v e r y  s o lu b le  i n  
c h lo ro ỉo rm . P ro te c t  fro m  llg h t.

Ơ S P  3 6 : (C h ỉo tp ro m a z in e ) . A  w h ite  c ry s ta ll in e  so lid  vvỉth  a n  
a m in e -lik e  o d o u r .  I t  d a rk e n s  o n  p ro lo n g e d  e x p o s u re  to  
lig h t. P ra c tica lly  in so lu b le  i n  vvater; so lu b le  1 in: 3 o f  a lc o h o l, 
1 in  2  o f  c h lo ro ío n n . 1 in  3 o f  e th e r ,  a n d  1 in  2  o f  b e n z e n e ;  
íre e ly  s o lu b le  in  d ilu te  m in e ra l  acids; p ra c tìc a lly  in so lu b le  in  
d ilu te  a lk a li h y d ro x id e s . S to re  in  a ir t ig h t  c o n ta in e is .  P r o t e a  
b o m  lig h t.

chlorpromaxỉne Embonate ỊBANM, ríNNMl

Chlorpromazine, Embonate de; Chỉorpromazine Pamoate; 
■ơilprpromazini Embonas; Clorpromazina, erobonato de; 
Ernbonato de clorpromazina; XnopnpoMa3MHa 3 M6 0 H3 T. 
(C17H19CINjS)j,Cb H1A=1026.1 :
ATC —  N05AA01.
ATC Vet —  QN05AA0Ĩ. 
um — 8SRG9X8ZHE

Chlorpromazine Hydrochloride
ỊBANM, rlNNM)
^in a z in ệ ; ĨỊhlorópromazynỵ chlorovvodorek; Chlorprprna- 
zin hydrochlorid; Òlorprómaãne, Chlorhydrate de; Chlor- 
promazinhydrochlorid; Chlorpronnazini Hydroehìoridum; 
Chlorpromázino hidrochtoridas; Clorpromazina, hidrodoruro 
dẹ; Hidrodoruro de dorpromazírịa; Klooripromatsiinihy- 
;drokloridí; K!piprpmazin Hidroldomr; K)órpròrhazín-hidrok- 
ỉô riđ ; KIPrprom azinHỳcíroklQrid; .XÍiopnpoM a3 MHa 
fvtflpoxnopnfl. - Vi
g 7H19q N 2S,HCI=3553 
C4S —  69-09-0.
ATC —  N05AA0I.
AĨC Vet —  QN05AA01.
UNIỊ —  9WP59609J6. . ■ ' ' >; V

Ptiarmacopoeias. In Chín., Eur. (see p. v ii), Int, Jpn, VS. and 
Viet.
P h . E u r .  8 : (C h lo rp ro m a z in e  H y d ro c h lo riile ). A  w h i t e  o r  
a lm o s t vvhite  c ry sta llin e  p o w d e r . I t  shovvs p o ly m o ip h is m . I t 
d e c o m p o se s  o n  e x p o su re  to  a ir  a n d  lighL  V e ry  so lu b le  in  
w a te r;  íre e ly  so lu b le  in  a lc o h o l. A  í re sh ly  p r e p a r e d  1 0 %  
s o lu tio n  in  vvater has  a  p H  o f 3 .5  to  4 .5 . S to re  in  a ir t ig h t  
c o n ta in e rs .  P r o t e a  h o m  ligh t.

U S P  3 6 : ( C h lo rp ro m a n n e  H y d ro c h lo rid e ) . A  vvh ite  o r  
s lig h tly  c re a m y -w h ite  o d o u rle ss  c ry s ta ll in e  p o w d e r .  I t  
d a rk e n s  o n  p ro lo n g e d  e x p o su re  to  lig h t. S o lu b le  ỉ  i n  1 o f  
vvater, 1 in  1.5 o f  a lco h o l, a n d  1 i n  1.5 o f  c h lo r o ío n n ;  
in so lu b le  i n  e th e r  a n d  in  b e n z e n e . S to re  in  a ir t ig h t  
c o n ta in e rs .  P ro te c t h o m  ỉig h t.

D ilu tio n . S o lu tio n s  c o n ta in in g  2 .5 %  o f c h lo rp ro m a z in e  
h y d ro c h lo r id e  m a y  b e  d U u te d  to  lO O m L vvith  0 .9 %  so d -  
iú m  c h lo r id e  so lu tío n  p ro v id e d  th a t  th e  p H  o f  t h e  d i lu t io n  
d o e s  n o t  e x c e e d  th e  a i t i c a l  ra n g e  o f  pH  6 .7  tọ  .6 .8 .1 U sin g  
s a ỉin e  oi p H  7 .0  o r  7 .2 , t h e  S n ạ l s o lu tio n  h a d  a  p H  o f  6 .4 .

1. D'Arcy PF, Thompson KM. Stabilỉty oí dik>(promazỉne hydrochloride 
added to intravenous inhisỉon Auỉds. Pharm J 1973; 210:28.

In co m p a tib ilìty . In co m p a tib ility  h a s  b e e n  r e p o r te d  
b e tw e e n  c h lo rp ro m a n n e  h y d ro c h lo r id e  in je c tio n  a n d  sev - 
e ia l  o th e r  c o m p o u n d s ;  p r e d p i ta t io n  o f c h lo rp ro m a z in e  
b a se  b o m  s o lu d o n  is  p a rt íc u la r ly  llk e ly  u  t h ê  f in a l  p H  is 
in c re a se d . C o m p o u n d s  r e p o r te d  to  b e  in c o m p a tib le  w i th  
c h lo rp ro m a z in e  h y d ro c h lo r id e  i n d u d e  a m in o p h y l l in e ,  
a m p h o te r id n  B, a z tre o n a m . so m e  b a rb i tu ra te s ,  c h lo r a m -  
p h e n ỉc o l  s o d iu m  s u c d n a te ,  c h lo r o th ia ã d e  s o d iu m , d im e n -  
h y d r ỉn a te ,  h e p a r in  sodium. moip h in e  s u lỉa te  ( w h e n  p r e -

se rv e d  w ith  c h lo ro c re so l), som e  p e n id l ỉ in s ,  a n d  
re n n le n ta n i l,

F o r  a  w a m in g  a b o u t  in co m p a tib ilỉty  be tvveen  c h lo r -  
p ro m a z in e  s o lu tio n  (Thoraànr. GSK, USA) a n d  c a rb a m a z e -  
p in e  su sp en sio n  (Tegretol; Novartis, USA), s e e  p . 512 .2 .

S o rp tio n . T here  w a s  a  4 1 %  loss o í  c h ỉo rp ro m a d n e  h y d ro -  
c h lò r id e  b o m  s o lu t io n  w h e n  ỉn ỉu se d  fõ r  7  h o u r s  v ía  a  
p las tíc  ỉn ỉu ã o n  s e t  (ce llu lo se  p ro p io n a te  b u r e t te  vvith PVC 
tu b in g ) ,  a n d  a 7 9 %  Ioss a íte r  in ỉu s io n  fo r  1 h o u r  b o m  a 
g lass sy ringe  th ro u g h  silastic  tu b in g .1 Loss w a s  n eg lig ib le  
a í te r  in íu s io n  ỉo r  1 h o u r  b o m  a  System  c o m p ris in g  a  glass 
sy rin g e  w ith  p o ly e th y le n e  tu b in g .

1. Itowtlu3c EA.etaỉ. Interactlops betweca drugs and ingavenous dellvery 
Systems. Am J Hosp Pharm 1982; 39:460-7.

Uses and Administation
C h lo rp ro m a á n e  is  a  p h e n o th ìa z in e  a n d p s y c h o t ic  I t  h a s  a  
w id e  ran g e  of a c tív ity  a ris in g  b o m  ỉts  d e p re s s a n t  a c tío n s  o n  
th e  CNS a n d  its  a lp h a -a d re n e rg ic  b lo d d n g  a n d  a n d m u s c a -  
r in ic  activitìes. c h lo rp ro m a z in e  is a  d o p a m in e  ừ ih ib ito n  th e  
t u m o v e r  o f d o p a m ín e  in  t h e  b ra in  is a lso  in c re a se d . T h e re  is 
so m e  ev idence  th a t  t h e  a n ta g o n ism  o t C en tra l d ọ p a m in e rg ic  
h m c t io n , e sp e d a lly  a t  th e  D i-d o p am in erg ic  re c e p to r , is 
r e la te d  to  th e ra p e u tic  effec t in  p sy c h o tic  c o n d ir io n s . 
C h lo rp ro m a z in e  po ssesses  sedative  p ro p e r tie s  b u t  p a tie n ts  
u s u a lly  develop  to le ra n c e  rap id ly  to  t h e  se d a tio n . I t  h a s  
a n t ie m e ú c  s e ro to n in -b lo d d n g , a n d  w e a k  a n tỉh is ta m in ic  
p ro p ẹ rd e s  a n d  s lig h t g an g lio n -b lo c k in g  ac tìv ity . I t  in h ib its  
t h e  h e a t- re g u la tỉn g  c e n ữ e  so  th a t  t h e  p a t ie n t  t e n đ s  to  
a c q u ỉre  th e  te m p e ra tu re  o ỉ  th e  su rro u n d in g s  (p o ík ỉỉo th e r-  
m y ). C h lo rp ro m a z in e  c a n  re la x  sk e le ta l m u s d e .

C h lo rp ro m a z in e  is v ride ly  u s e d  in  th e  m a n a g e m e n t  o ỉ  
p sy c h o ú c  c o n d itio n s  as  w e ỉl a s  in  so m e  n o n -p sy c h o t ic  
d iso rd ers , su ch  as:
•  a c u te  a n d  c h ro n ỉc  s c h ữ o p h re n ia  (p . 1047 .1 )
•  to  red u c e  a c u te  m a n ía ,  as in b ip o la r  d iso rd e r  (p . 1 0 4 6 .2 )
•  c o n ơ o l  o í s e v e re ly  d is tu rb ed , a g ita te d , o r  v io le n t  

b e h a v io u r  (p. 1 0 3 0 .2 )  a n d  so m e tim e s  o th e r  p sy c h ỉa tr ic  
c o n d itio n s  :,

•  a s  a n  a d ju n c t ío r  th e  s h o rt- te rm  t r e a tm e n t  of s e v e re  
a n x ie ty  (b u t se e  a lso  p . 1028.1), a n d  to  r e d u c e  p re -  
o p e ra tĩv e  a n x ie ty

•  a s  a n  a n tíe m e tic  in  so m e  ỉo rm s  o ỉ  n a u s e a  a n d  v o m itin g  
(p . 1047.1); i t  is  in e S e c tiv e  in  m o d o n  sick n ess

•  in  th e  a lle v ia tio n  o f  in tra c ta b le  h ic c u p  (p. 1 046 .3 )
•  as  a n  a d ịu n c t i n  t h e  t re a tm e n t  o f te ta n u s  (p. 2 0 9 .2  a n d  

p . 2029.2) a n d  to  c o n tro l  sy m p to m s in  a c u te  i n te n n i t t e n t  
p o rp h y ria  (p. 1 5 5 6 .1 )

• ỉo r  in d u c tio n  o f  h y p o th e rm ia
C h lo rp ro m a z in e  is g iv e n  o ra lly  as  th e  h y d ro c h lo r id e  a n d  th e  
e m b o n a te .  F o r b o th  sa lts , th e  doses ã re  e x p re s se d  a s  t h e  
h y d ro c h lo r id e ;  c h lo r p r o m a z in e  e m b o n a te  1 4 4 m g  is 
e q u iv a le n t to  a b o u t  lO O m g o f c h lo rp to m a z in e  h y d r o -  
c h lo rid e . T he p h e n o lp h th a lin a te  h a s  a lso  b e e n  u s e d  o ra lỉy . 
C h lo r p ro m a r ín e  is  a ls o  g iv e n  b y  in je c t io n  a s  t h e  
h y d ro ch lo rid e  a n d  d o ses  a re  ex p re sse d  in  te rm s  o f  th is  
sa lt. T he  base is g iv e n  rec ta lly  as  su p p o sito rie s ; d o ses  a re  in  
te rm s  o f th e  base.

D osage va ries  b o th  w i th  th e  in d iv id u a l a n d  w i th  th e  
p u rp o se  ỉo r  vvhich th e  d ru g  is b e in g  u se d . I n  m o s t p a tìe n ts  
w i th  p s y c h ia t r i c  c o n d i t l o n s  oral treatment m a y  b e  u se d  
b o m  th e  start. ty p ic a lly  c o m m e n d n g  w ith  a  d o sag e  o í  2 5  m g  
o f  th e  h y d ro ch lo rid e , o r  i ts  e q u iv a le n t a s  t h e  é m b o n a te ,  
th re e  tim es d a ily  a n d  i n a e a s in g  as n e c essa ry ; d a ily  d o se s  oỉ 
7 5  m g  m ay  b e  g iv e n  as  a  sing le  d o se  a t  n ig h t.  I n  so m e  
p a tie n ts  doses o f 10  m g  th re e  tim e s  d a ily  m a y  b e  a d e q u a te .  
M a in te n a n c e  doses. w h e n  re q u ired , u s u a lly  r a n g e  b o m  2 5  
to  lO O m g th re e  t im e s  daily , a lth o u g h  p sy c h o tic  p a tie n ts  
m a y  req u ire  d a ily  d o se s  o f u p  to  ỉ  g o r  m o re .

F o r  parenteral use, d e e p  in tra m u s c u la r  in je c tio n  is 
p re íe ra b le  ỉo r  p s y c h ia tr ic  a n d  m o s t o t h e r  i n d i c a t i o n s .  
b u t  d ilu te d  S o lu tions  h a v e  so m e tũ n e s  b e e n  g iv e n  b y  s lo w  
in ư a v e n o u s  in íu s io n  ỉo r  in d ic a tio n s  su c h  a s  te ta n u s ,  s e v e re  
in tra c ta b le  h icc u p , o r  n a u s e a  a n d  v o m itin g  a s s o d a te d  vvith 
su rg e ry . S u b c u ta n e o u s  in je c tio n  is c o n tra - in d ic a te d .  A h e r  
in je c tio n  ol c h lo rp ro m a x in e , p a tie n tỉ  s h o u ld  r e m a in  in  th e  
s u p in e  p o s itio n  fo r  a t  lea s t  3 0  m in u te s ;  b lo o d  p re s s u re  
s h o u ld  b e  m o n ito re d . T h e  u s u a l do se  b y  in tr a m u s c u ỉa r  
in je c tio n  is 25  to  5 0 m g  re p e a te d  e v e ry  6  t o  8  h o u r s  ư 
re q u ire d ,  a lth o u g h  o ra l  th e ra p y  s h o u ld  b e  s u b s tí tu te d  as 
so o n  a s  possible.

lí th e  o ra l a n d  p a re n te ra l  ro u te s  a re  n o t  s u ita b le  
c h lo rp ro m a z in e  m a y  b e  g iv en  reứally as  su p p o s ito rie s  
c o n ta in in g  100 m g  o f  c h lo rp ro m a z in e  b a se ; th is  is  s ta te d  to  
haV e a n  eỉtect c o m p a ra b le  tv ith  4 0  to  5 0  m g  o f  t h e  
h y d ro c h lo r id e  o ra lly  o r  2 0  to  25  m g  in tra m u s c u la r ly .  T h e  
u s u a l  rec ta l d o se  is 100  m g  e v e ry  6  to  8  h o u rs .

In it ia l  o ral d o se s  o f  c h lo rp ro m a z in e  oi o n e - th i rd  t o  o n e -  
h a l ỉ  t h e  u su a l a d u lt  d o se  h a v e  b e e n  r e c o m m e n d e d  ỉo r  eUerỉy 
o r  debilitated patimty, doses  sh o u ld  b e  in c re a se d  m o re  
g ra d u a lly . ừ tt ra m u s c u la r  d o ses  in  th e  e lđ e i iy  m a y  n e e d  to  b e  
re d u c e d  to  u p  to  o n e -q u a r te r  o f th e  u s u a l  d o se . , ■■■

The Symbol t  denotes a preparation no longer actively marketed
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D o ses o í  1 0  to  2 5 m g  e v e ry  4  to  6  h o u r s  o ra lly  a re  
re c o rrư n e n d e d  ỈOT c o n trõ l  o f  n a u s e a  a n d  v o m it to ĩg .  If 
n e c e s s a iy ,  a n  in it ia l  d o se  o f  2 5  m g  m a y  b e  g iv e n  b y  
m tr a m u s c u la r  ũ ỹ e c tio n , fo llo w e d  b y  2 5  to  5 0  m g  e v e ry  3 to  
4  h o u r s  u n t i l  v o m itm g  s tops.

u  i n t r a c t a b l e  h i c c u p  d o e s  n o t  re s p o n đ  to  a n  o ra l do se  o ỉ 
2 5  to  50  m g  th re e  o r  fo u r  t im e s  d a ily  fo r  2  to  3 day s t h e n  25 
to  50  m g  m á y  b e  g iv e n  in tra m u s c u la i ly ;  i f  th is  ỉa ils  2 5  to  
5 0 m g i n 5 0 0 t o  1 0 0 0 m L o ỉ0 .9 %  so d iu m  c h lo rid e  s h o u ld b e  
g iv e n  b y  s lo w  t a ư a v e n o u s  ìn ỉu s ỉo n ,  w i th  th e  p a tie n t  su p ta e , 
a n d  c a re h il  m o n ỉto r in g  o f  t h e  b lo o d  p re s su re .

F o r  d e ta ils  o f  d o ses  in  childrcn, see  b e lo w .

Actỉon. T h e  th e r a p e u tic  e ffec ts  o ỉ  a n tip sy c h o tìc s  a p p e a r  to 
b e  m e d ia te d , a t  le a s t  in  p a r t ,  b y  in te i íe re n c e  w ith  
d o p a m in e  ư a n s m is s io n  in  t h e  b ra in . C h lo rp ro m a ã n e , 
th io r id a ã n e ,  a n d  th io x a n th e n e  d e riv a tiv e s  h a v e  re la tiv e ly  
e q u a l  a ffin ity  fo r  Dị o r  D2 re c e p to rs ,  a l th o u g h  t h e ừ  rae ta b -  
o lỉte s  t e n d  to  b e  m o re  p o te n t  a s  D j b lo ck e rs . 1 B u ty ro -  
p h e n o n e s  (su c h  a s  h a lo p e r id o l)  a n d  d ip h e n y lb u ty l-  
p ip e r id in e s  (su c h  as p im o ã d e )  a r e  re la tiv e ly  se lec tive  for 
D 2 r e c e p to is , a n d  th e  s u b s ti tu te d  b e n z a m id e s  (such  as  sul- 
p irid e )  a re  h ig h ly  D 2- sp e d f ic . C lo z a p in e  h a s  com plex  
a c d o n s :  it  is a  re la tiv e ly  w e a k  in h ib i to r  o f  D 2 re c e p to rs  b u t  
h a s  a  h ig h  a ff in ity  fo r se v era l o t h e r  r e c e p to rs  in c lu d ứ ig  Di, 
D 4. a n d  s e ro to n in 2 (5-H T2) re c e p to rs .2 O th e r  a typica ls 
m o s tly  s h a re  th is  p ro h le  o f g r e a te r  5-H T2 t h a n  D2 a n ta g o n -  
ism . 2

T h e  tra d i tio n a l  h y p o th e s is  o f t h e  a c tio n  o ỉ  a n tip sy ch o tics  
h a s  b e e n  th a t  b lo c k a d e  o f D 2 re c e p to rs  in  th e  lỉm b ic  a n d  
c o rđ c a l  r e g ỉo n s  is  re sp o n s ib le  fo r  th e  a n tip sy c h o tic  eữects, 
a n d  th a t  a d v e rs e  e x tra p y ra m id a l m o to r  eữ e c ts  re su lt  from  
b lo c k a d e  o f  D2 re c e p to rs  in  t h e  s tr ia tu m  (a typ ica l m o to r  
r e g io n  o f  th e  b a sa l g a n g lia ) . 3 M o d iS c a tio n  o f  p ro la c tta  
s e a re tio n  re s u lts  h o m  b lo c k a d e  o f D j re c e p to rs  in  th e  
a n te r io r  p i tu i ta r y .  H ovv ev er, th is  h y p o th e s is  c a n n o t  
s a tìs ía a o r i ly  a c c o u n t  fo r  t h e  p h a rm a c o lo g ic a l  p roG les oí 
a ty p ic a l a n tip sy c h o tic s  a n d  th e  d e b a te  c o n c e m in g  th e i ĩ  
m e c h a n ism  o ỉ  a c tio n  c o n tin u e s .  I t  h a s  b e e n  su g g ested  th a t  
th e  b a la n c e  b e tw e e n  5-HT2 a n d  D 2 a n ta g o n is m  is im p o n a n t  
i n  d e te rm in in g  'a ty p ic a li ty ' ( b u t  t h e  a ty p ic a ỉ  an tip sy c h o tic  
a m isu lp r id e  lack s  m a rk e d  5-H T 2 a n ta g o n is m ) . o r  th a t  rap id  
d is s o d a t io n  h o m  th e  D 2 r e c e p to r  m a y  b e  t h e  d e te rm in in g  
ía c to r  (b u t  i t  is n o t  d e a r  t h a t  so m e  a ty p ica ls  su c h  as 
r is p e rid o n e  m e e t  th is  c r i te r io n ) . 2 O th e r  System s, su c h  as 
g lu ta m a te ,  m a y  p la y  a ro le  in  m o d u la t in g  e íB cacy  ag a in s t 
n e g a tiv e  v e rsu s  p o s it iv e  s y m p to m s ;2 i t  h a s  b e e n  su g g ested  
th a t  th e  c a ld u m  a n ta g o n is t  a c tio n s  o f  th e  d ip h e n y lb u ty l-  
p ip e r id in e s  m a y  a lso  be  im p o r ta n t  in  th is  re sp e c t .4

D iv is io n  o f a n típ sy c h o tic s  i n to  lo w -  a n d  h ig h -p o te n c y  
d ru g s  is  d isc u sse d  ta  A d m ta is tr a t io n , b e lo w . F o r  re íe re n c e  to  
t h e  a c tio n s  o f a n tìp sy c h o tìc s  o n  n e u r o e n d o a in e  h in c tỉo n , 
se e  E ữ e c ts  o h  E n d o c r in e  F u n c t io n  u n đ e r  A d v ersé  EHects, 
p .  1048 .2 .
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1222-3.
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Administration. T h e  d a s s ic a l  a n ã p sy c h o tic s  a re  o h e n  
d iv id e đ  ta to :
•  l o w - p o t e n c y  d ru g s  (p b e n o th ỉa z ta e s  w i th  a n  a llp h a tíc  o r  

p ip e r id ta e  s id e-C h ain  o r  th io x a n th e n e s  vvith a n  a lip h a tic  
s id e -c h a in )

• h l g h - p o t e n c y  d ru g s  ( b u ty ro p h e n o n e s ,  d lp h e n y lb u ty l-  
p ip e r id ta e s , a n d  p h e n o th ỉa z ta e s  o r  th io x a n th e n e s  w ith  a  
p ip e r a ã n e  s id e -c h a ta )

A t doses  w i th  e q u ip o te n t  a n tip s y c h o tic  ac tiv ity , th e  lo w - 
p o te n c y  d ru g s  a re  m o re  p r o n e  to  c a u se  sed ario n  a n d  
a n tứ n u s c a r ta ic  o r  a -a d re n e rg ic -b lo c k m g  eữ e c ts  t h a n  th e  
h ig h -p o te n c y  d ru g s. H o w e v e r, t h e y  a re  a s so d a te d  w ith  a  
lo w e r  . ta d d e n c e  o f  e x tr a p y ra m id a l  e ííe c ts , w i th  th e  
e x c e p tio n  o f  ta rd iv e  d y sk ta e s ia  vvh ich  is lik e ly  to  o c c u r  to  
t h e  s a m e  e x te r n  w i th  a lỉ d a s s ic a l  an tìp sy c h o tic s .

EquivaUnt doses o f a n tip sy c h o tic s  q u o te d  t a  th e  l ite ra tu re  
h a v e  v a r ie d  c o n s id e ra b ly . I n  t h e  UK  th e  ỉo llov tãng  d a ily  
d o ses  o f  o ra l  a n tip sy c h o tic s  h a v e  b e e n  su g g e ste d  to  h a v e  
a p p ro x im a te ly  equipyotent a n tip s y c h o tìc  ac tiv ity  fo r  doses 
u p  to  th e  m a x ừ n u m  l ic e n se d  d o se s:

•  c h ]o rp ro m a z ta e  h y d ro c h lo r id e  lO O m g
•  d o ia p in e  5 0  m g
•  h a lo p e r id o l 2 to  3 m g
•  p im o á d e  2  m g
•  r is p e rid o n e  0 .5  to  1 m g
•  su ỉp ir id e  2 0 0  m g
•  th io i id a õ n e  1 0 0  m g
•  tr i f lu o p e ra z ta e  5 m g

Í t  s h o u ỉd  b e  n o te d  tb a t  a ll p a t ie n ts  re c e iv in g  p ìm o à d e  
r e q u ir e  a n  EC G  b e ío re , a n d  p e rio d ic a lly  d u r ta g , ư e a tm e n t  
(see  p .  1 0 9 7 .2 ). D ro p e rid o l a n d  t h ỉo r id a õ n e  a lso  re q u ire  
sp e d a l is t  s u p e rv is io n  (se e  p . 1 0 7 2 .1  a n d  p . 1110 .3 , 
resp e c tiv e ly ) .

S u g g e s te d  e q u ip o te n t  d o ses  o ỉ  t a t r a m u s c u la r  d e p o t 
a n típ sy c h o tic s  a re :

•  í lu p e n t ix o l  d e c a n o a te  4 0  m g  e v e ry  2 vveeks
•  f lu p h e n a z ta e  d e c a n o a te  2 5  m g  e v e ry  2  w e e k s
•  h a lo p e r id o l (as th e  d e c a n o a te )  lO O m g e v e ry  4  w e e k s
•  p ip o t i a á n e  p a lm ita te  5 0  m g  e v e ry  4  w e e k s
•  z u d o p e n th ix o l  d e c a n o a te  2 0 0  m g  e v e ry  2  w eek s

I t  h a s  b e e n  n o t e d 1 th a t  high doses o f  a n d p sy c h o tìc s  (g re a te r  
t h a n  th e  e q u ỉv a le n t  o f 6 0 0  m g  o f  c h lo r p r o m a á n e  daily ) a re  
g e n e ra lly  n o t  n e c e s sa ry  fo r  th e  t r e a tm e n t  (b o th  in itia l a n d  
m a ỉn te n a n c e )  o f  p sy c h o tỉc  d iso rd e rs , a n d  m a y  b e  a s so d a te d  
w i th  a n  ta c r e a s e d  risk  o f  a d v e rs e  e ữ e c ts  a s  w e ll  as  w i th  a  
d im in is h e d  d t a i c a l  T esponse. H ovvever, ư  h ig h  doses  of 
a n tỉp sy c h o tic s  h a v e  to  b e  u se d , t h e n  d o se s  sh o u ld  b e  
tac x e a sed  g ra d u a l ỉy  w ith  c a u tío n  a n d  u n d e r  t h e  su p e rv is io n  
o f  a  sp e d a l is t  w i th  ỉa d l i t íe s  fo r e m e rg e n c y  re s u s d ta t io n  
a v a ila b le . T h e  R o y a l C o lleg e  oỉ P sy ch ia tris ts  t a  t h e  UK  
(w h ic h  d e h n e s  h ig h -d o s e  th e r a p y  as  th a t  ta v o lv ta g  a to ta l 
d a ily  do se  g r e a te r  t h a n  th e  u p p e r  l im it  r e c o m m e n d e d  t a  th e  
BNF) h a s  issu e d  re c o m m e n d a t io n s  c o n c e m in g  th e  u se  of 
h ig h -d o se  a n tìp sy c h o tic  m e d ic a tio n .2 I t c o n sid e rs:
•  c u r r e n t  e v id e n c e  d o es  n o t  ju s tify  th e  ro u tin e  u se  o f h ig h -  

d o se  th e r a p y  w i th  a n tip sy c h o tic s
• ìf  h ig h -d o s e  th e r a p y  is u se d , th is  sh o u ld  o n ly  b e  a íte r  

e v id e n c e -b a s e d  s tra te g ie s  h a v e  ía iled , a n d  as  a  c a re ta lly -  
m o n ito re d  th e r a p e u tic  ư ia l

• t h e  d e d s io n  to  u se  h ig h -d o se  th e ra p y , a n d  th e  e x p e c te d  
o u tc o m e , s h o u ld  b e  íu lly  d o c u m ẽ n te d , a h e r  e x p e rt  
a s se s sm e n t o f t h e  p a tie n t

•  t h e  p o ss ib le  c o n tra - in d ic a tio n s  to  th e ra p y , a n d  th e  risk  o f 
d ru g  in te ra c tio n s ,  s h o u ld  b e  assessed  b e ỉo re h a n d

•  a n  EC G  s h o u ld  b e  c a rr ie d  o u t  b e ío re  s ta n in g  h ig h -d o se  
th e r a p y  a n d  s h o u ld  b e  re p e a te d  a h e r  a  fe w  days, a n d  
t h e n  e v e ry  1 to  3 m o n th s  i n  th e  e a rly  s tages o f  tre a tm e n t,  
o r  as  d in ic a lly  in d ic a te d

•  d o se s  s h o u ld  b e  i n a e a s e d  in  r e la ú v e ly  sm a ll ta c re m e n ts ,  
w i th  tim e  to  assess r ế s p o n s e  b e ío re  a  í u r th e r  in crease

•  t h e  u s e  o l 'a s - r e q u ìr e d ' a n tỉp sy c h o tic  m ed ic a tío n , a n d  o f 
d r u g  c o m b in a tío n s , s h o u ld  b e  c a re íu lly  m o n ito re d  to  
a v o id  th e  i n a d v e r te n t  ta c re a s e  o f  to ta l  d o ses  a b o v e  h ig h -  
d o se  th re s h o ld s

T h e  e x is tẹ n c e  o f  a  therapeutic rangt (o r  th e ra p e u tic  vvtadovv) 
h a s  n o t  b e e n  í o u n d  {or m o s t a n tip sy c h o tic s  (w ith  t h e  
p o ssib le  e x c e p tio n  o f h a lo p e r id o l3), a n d  p la sm a  c o n c e n ư a -  
tio n s  o ! th e s e  d ru g s  m u s t  b e  in te rp re te d  vvith c a u tio n .1-3 
M a n y  fac to rs  m a k e  i t  d iff ic u lt to  e s tab lish  a  m e a n in g ỉu l  
c o rre la t io n  b e tw e e n  d o se , p lasm a  c o n c e n tra tio n s ,  a n d  
c lta ic a l im p ro v e m e n t .  T h e se  i n d u d e  ta c o m p le te  a b so rp tio n , 
fiis t-p a ss  e ííe c t, e n z y m e  ta d u c t io n ,  th e  p re se n c e  o í  ac tiv e  
a n d  in a c tív e  m e ta b o li te s , e th n id ty ,  sm o k ta g , a n d  iac to rs  
o c c u rr in g  a t  t h e  re c e p to r  le v e l .3

ỉ . Baỉdessaiinỉ RJ, tí ai. SỉgniAcance oỉ neuroleptic dose and plasma level in 
the pharmacologỉcal treatraent of psychoses. Arch Gen Psyàtiữtry ỉ 988; 
43:77-91.

2. The Royal Colỉege of Psychiaoỉscs. Consensus statement on high-dose 
antipsychotìc mcdication. Coundỉ Rtport CR138; London: Royal CoHege oỉ 
Psychiâodsti, May 2006. Available at: http://www.rcpsych.ac.uk/fllcs/ 
pchVersion/CRl 38.pdf (accessed 30/05/06)

3. Sramek JJ, tí ai. Neurolcptỉc plasma concenữatlorts and dinỉcal 
response: ỉn search oí a thcrapcutỉc wỉndow. ũrus Inteil ơin Pharm 1988; 
22: 373-80.

A d irũ n is tra t io n  in  c h iid re n . C h lo rp ro m a z ta e  is u se d  t a  
c h ild re n  ío r  t h e  m a n a g e m e n t  o f  a c u te  a n d  c h ro n ic  sch izo - 
p h re n ia ,  c o n tto l  o f  s e v e re ly  d is tu rb e d , a g ita te d , o r  v io le n t  
b e h a v io u r ,  a u tis m , to  re d u c e  p re -o p e ra tiv e  a n x ie ty , a n d  as 
a n  a n tie m e t ic  t a  so m e  ỉo rm s  o f n a u s e a  a n d  v o m iũ n g . I t 
h a s  a lso  b e e n  u s e d  ỉo r  t a d u c t io n  o ỉ  h y p o th e n n ỉa .

C h lo r p ro m a á n e  h y d ro c h lo r id e  m a y  b ẽ  g iv e n  to  c h ild re n  
ag e d  1 to  12 y e a rs  t a  a  d o se  o f  5 0 0 m ic ro g ra m s/k g  e v e ry  4  to  
6  h o u r s  o ra lly  o r  e v e ry  6  to  8 h o u r s  b y  in tra m u s c u la r  
in je c tio n . H o w e v e r, fo r p s y d ũ a tr ic  ta d ic a tio n s  t h e  o ra l  dose  
ío r  c h ild re n  a g e d  6 to  12 y e a rs  is u suaU y  o n e - th i rd  to  o n e -  
haU  th e  u s u a l  a d u l t  do se  (see  p . 104 5 .3 ); a lte m a tiv e ly ,  th e  
BNFC su g g ests  a n  o ra) d o se  o f  10  m g  3 tim e s  d a ily . To red u c e  
p re -o p e ra tív e  a n x ie ty  a  s ta g le  o ra l  d o se  Is g iv e n  2  to  3 h o u rs  
b e ỉo re  th e  p ro c e d u re .  F o r  a ll  ta d ic a tio n s , d a ily  doses  sh o u ld  
n o t  n o tm a l ly  e x c e e d  4 0  m g  o f c h ỉo rp ĩo m a z in e  h y d ro -  
c h lo r id e  t a  c h ild r e n  ag e d  1 to  5 y e a rs  o r  75 m g  in  th o se  aged  
6 to  12 y e a rs . c h lo r p r o m a á n e  m a y  b e  g iv e n  lo  ta ỉa n ts  
u n d e r  1 y e a r  o f  a g e  ư  c o n s id e re d  to  b e  lU e-saving . C h ild re n  
a n d  a d o le sc e n ts  a g e d  12 y e a rs  a n d  o v e r  m a y  b e  gi v e n  u su a l 
a d u lt  doses, se e  pT 1045 .3 .

F o r  r e le re n c e  to  th e  u s e  o f  ly tic  co ck ta ils  c o n ta ìn ta g  
c h lo ip ro m a z ta e ,  p to m e th a z ta e ,  a n d  p e th id ta e ,  a n d  th e  
v ie w  th a t  a l te m a t iv e s  s h o u ld  b e  c o n s id e re d  t a  c h ild re n , see  
L y tic  C ock ta iỉs , u n d e r  S e d a tio n , p . 122 .2 .

B ip o la r  d i s o r d e r .  P a tie n ts  w i th  b ìp o la r  d iso rd e r  (p. 397 .2 ) 
s u íle r in g  h o m  a c u te  m a n ia  w i th  c o e x is tta g  p sy c h o tic  fea - 
tu re s , a g ita tio n , o r  d ism p tìv e  b e h a v lo u r  a re  u s u a lly  ư e a te d  
vvith a n tip sy c h o tìc s  a s  t h e y  p ro d u c e  rap id  c o n tro l  o f  sy m p - 
to m s . C lassica l a n tip sy c h o tic s  s u c h  as  c h lo r p r o m a d n e  o r  
h a lo p e r íd o l h a v e  b e e n  vvidely u se d , a lth o u g h  u s e  o f a ty p i- 
ca l a n tip sy c h o tìc s , su  c h  a s  d o z a p ta e  o r  o la ra a p in e ,  is 
grovving.

c h o r e a .  F o r  a  d isc u ss ỉo n  o í  t h e  m a n a g e m e n t  o ỉ  v a  d o u s  
c h o re a s , t a d u d ta g  m e n t io n  o f  th e  u s e  o f  p h e n o th ia  ã n e s  
s u c h  as  c h )o ip ro m a z m e , see  p . 1 029 .3 .

D y s p n o e a .  I t  h a s  b e e n  shovvn th a t  t a  h e a l th y  su b je c ts  a n  
o ra l  d o se  o{ 25 m g  o f  c h lo ip r o m a ã n e  h y d ro c h lo r id e  c an  
re d u c e  e x e rd s e - ta đ u c e d  b rea th le s sn e ss  v v ith o u t a ííe c tin g  
v e n ti la t io n  o r  c a u s ta g  s e d a tio n .1 A lth o u g h  o th e r  d ru g s 
m a y  b e  p re ỉe rre d  in  p a tie n ts  vvith a d v a n c e d  c a n c e r  a n d  
d y sp n o e a  (p. 10 8 .3 ), c h lo r p r o m a ã n e  m a y  re lie v e  a ir  h u n -  
g e r  u n re s p o n s iv e  to  u s u a l  m e a su re s ,2 a n d , ư  r e q u ứ e d ,  c an  
b e  u s e d  to  se d a te  d y in g  p a tie n ts  w h o  h a v e  u n re l ie v e d  dis- 
n e s s .  I t  is  re c o m m e n d e d  th a t  in itia l d o se s  s h o u ld  b e  sm all:
12 .5  m g  b y  s low  t a ơ a v e n o u s  in je c tio n  o r  25  m g  b y  su p p o - 
s ito ry  m a y  b e  g iv en .

1. 0 'N e ỉỉỉ  PA, tí a i C h!o rp rom az inc—a spcciíic c f f e a  o n  b re a th lc ssn e  s? Br 
J ơin Pharmacoỉ 1985; 19: 7 9 3 -7 .

2. W alsh  D. D yspnoea  ỉn  a d v anced  cancer. Lanctí 1993; 342 : 4 5 0 -1 .

D y s to n id . A n tip sy c h o tic s  su c h  as  p h e n o th ia z ta e s ,  h a lo -  
p e ríd o l, o r  p im o ã d e  a re  so m e tim e s  u s e íu l  in  th e  t re a tm e n t  
o f id io p a th ic  d y s to n ia  (p . 903 .3 ) in  p a tie n ts  vvho h a v e  
la i le d  to  resp o n d  to  o th e r  d ru g s .1 H ovvever, th e y  o fte n  act 
n o n -sp ec ifica lly , d a m p ỉn g  d o w n  e x cessiv e  m o v e m e n ts  by  
c a u s in g  a de g re e  o í  d ru g - in d u c e d  p a rk in so n ism  a n d  t l  e re  
is th e  risk  of a d d in g  d ru g -in d u c e d  e x tra p y ra m ìd a l dì ;or- 
d e rs  to  th e  d y s to n ia  b e in g  t re a te d  (see  E x tra p y ra m id a l )is- 
o rd e rs , u n d e r  A d v erse  E ííec ts, p . 1049 .2 ).

1. M arsdcn  CD. Q u tn n  t f f .  T he  dyston ias . BMJ 1990: 3 0 0 :1 3 9 - 4 4 .

E d a m p s ia  a n d  p r e - e c la m p s ia .  D ru g  c o m b in a tìo n s  knovvn 
as  ly tic  cock ia ils  h a v e  b e e n  u se d  in  m a n y  c o u n tr ie s  fo r  th e  
m a n a g e m e n t  of p r e -e d a m p s ía  a n d  im m in e n t  ec la m p sia . 
T h e  cock ta il h a s  u s u a lly  c o n s is ted  o í  a  c o m b ta a tío n  of 
c h lo ip ro m a z ta e ,  p e th id in e ,  a n d /o r  p ro m e th a z in e .  In  g e n - 
e ra l, h o w e v e r , p h e n o th ia z in e s  a re  n o t  r e c o m m e n d e d  in  
la te  p reg n a n c y , a n d  o th e r  t re a tm e n ts  a re  p r e le r r e d  for 
h y p e r te n s io n  (see  H y p e r te n s io n  in  P re g n a n c y , u n d e r  
H y p e rte n s io n , p . 1 2 5 1 .1 ); th e  m a n a g e m e n t  o f e đ a m p s ia ,  
vvhich  is th e  c o n v u ls iv e  p h a se , is d iscu ssed  o n  p . 5 1 1 .1 .

H e a d a c h e .  Some phenothiaztaes such as chlorpromazine, 
levomepromazine, and prochlorperazine have been Uíed 
in migraine to control severe nausea and vomiting un*e- 
sponsive to antiemetics such as metoclopramide and do n- 
peridone (see p. 670.3), and to relieve the pain of sevrre 
migratae attacks unresponsive to parenteral dihydroerg n- 
amine or sumatriptan.
R e íe re n c e s .

ỉ .  Stíeỉỉ IG, t í  ai. M e th o ư ỉm ep raz in e  ve rsus m c p cr id in c  a n d  d ỉm e n h y d r ín -  
a te  in  th e  ư e a tm e m  o í sc v ere  m igra ìne: a ran d o m ize d , co n tro ỉ led  tna ỉ. 
Arm Emerg Med 1 9 9 ); 2 0 : 1201 -5 .

2. Jo n e s  EB, t í  ai S a ỉery  a n d  eĩAcacy o f rec tal p ro ch lo rp c ra z in e  for the  
r rc a tm e n t of m ig ra in c  in  th c  em ergency  d c p a r tm c n t. A nn  Emtrg Med 
1994; 2 4 ; 23 7 -4 1 .

3. C oppola M. t í  ai. R andom ized . p ỉace b o -c o n tro ỉlc d  e v a ỉu a tio n  of 
p r o d i ỉo r p c n n n c  v c n u s  m e to d o p ram id e  ỉo r e m erg cn c y  d e p a n m r n t  
t re a tm c m  o í m ig ra ine  h e ad a ch e . A n n  Emcrg M ed  1995; 2 6 : 5 4 1 -6 .

4. Jo n e s  J , t í  aỉ. ỉn tr a m u sc u la r  p ro ch lo rpc razỉne  ve rsu s m e to c lo p ra m id c  as 
s in g lc-ag c m  th e ra p y  ío r  ih e  c re a tm cm  o í a c u ỉe  m ig ra in e  h c a d a c h e . Ar ì J  
Emérg Med 1996; 14: 2 6 2 -4 .

5. K elly  AM, t í  ai In tra v e n ỡ u s  c h lo rp ro m a ằ n c  v e rsu s  in tra m u sc u  ar 
sum acríp tan  ío r a cu te  m ig ra in e . J  Acàd Emtrg Med 1997; 14: 20 9 -1 1 .

6. B ỉgaỉ ME, t í  al. ỉn r ra v e n o u s  c h lo rp ro m a rin e  ỉn  th e  e m erg en  ry 
d e p a r tm e m  ư e a tm c n t  o f m igra ines: a ran d o m íze d  controU ed tria l J  
Eỉiưrg Med 2002; 23 : 1 4 1 -8 .

H ic c u p . A  h ic c u p  is a n  in v o lu n ta ry  sp a sm o d ic  c o n ư a c tic  n  
o f  t h e  d ia p h ra g m  th a t  ca u se s  a  su d d e n  in sp ira tio n  o f  a ir  
vvhich is th e n  c h e c k e d  a b ru p tly  b y  d o s u r e  o f  t h e  g lo tũ  i. 
H iccups o í te n  h a v e  a  s im p le  c a u se  su c h  as  g a s tr ìc  d iste i - 
s io n  a n d  u su a liy  reso lv e  sp o n ta n e o u s ly  o r  re s p o n d  to  s ta  - 
p le  m e a su re s . I n ư a c ta b le  h icc u p s  m a y  s te m  h o m  a  seriov  s 
u n d e r ly ta g  c a u se  s u c h  as  b ra in  d iso rd e rs , m e ta b o lic  ( r  
e n d o c r in e  d is tu rb a n c e s , CNS ta le c tio n s , a n d  o e so p h ag e . 1 
o r  o th e r  g a s ư o in te s t ta a l  d iso rd ers . O th e r  p r e d p i t a n  s 
t a d u d e  a n a e s th e s ia  o r  d ru g  th e ra p y .

T re a tm e n t  o f ta ư a c ta b le  h icc u p s  s h o u ld  in it ia l ly  b :  
a im e d  a t  c o n tro llin g  o r  r e m o v ta g  th e  u n d e r ly ta g  c a u s :  
t a d u d in g  th e  re l ie í  o f  g a s ti ic  d is te n s io n  o r  o e so p h a g e i I 
o b s tru c tio n .1' 5 M e a su re s  th a t  ra ise  c a rb o n  d io x id e  p r e s s u r ;  
s u c h  as b re a th  h o ld ta g , r e b re a th ta g ,  o r  a l te ra t io n  o f n o rm a l  
r e s p ira to ry  rh y th m  c a n  b e  eH ective. S t im u la t ỉo n  oỉ t h ; 
p h a ry n x  c a n  a lso  i n te r r u p t  h icc u p s  a n d  m a y  e x p la in  t h : 
a c tio n  o f a  h o s t o f re m e d ie s  su c h  a s  s ip p in g  ic e d  vvatei. 
g a rg ltag , a n d  svvallovving g ra n u la te d  su g a r. M a n y  d ru g  i 
h a v e  b e e n  trie d  in  t h e  ư e a tm e n t  o f h icc u p s  b u t  e v id e n c e  0  f 
e fficacy  is la rg e ly  h o m  a n e c d o ta l  re p o r ts  o r  u n c o n tro U e d  
s tu d le s . A n  ea rly  ư e a tm e n t  p ro to c o l6 fo r  in tr a c ta b le  h i c c u p ; 
(b ase d  o n  a  revievv o f  th e  l i te ra tu re  a n d  th e  a u th o rs  
e x p e rle n c e )  su g g e ste d  stepvvise m a n a g e m e n t  u n t ì l  a r 
e£fective m e a s u re  w a s  ío u n d , as íoUovvs;
•  c o rre c tio n  o f a n y  m e ta b o lic  a b n o rm a lity
•  svvalỉovvtag d ry  g r a n u la te d  s u g a r  '.
•  d e c o m p re ss in g  th e  s to m a c h  Via n a s o g a s tr ic  tu b e ,  th e r  

i r r i ta t io n  of th e  p h a ty n x
•  in tra v e n o u s  c h lo rp ro m a z in e  25  to  5 0  m g , r e p e a te d  u p  tc 

3 t im e s  i í  n e c essa ry ; if p a re n te ra ỉ  th e r a p y  is  e ííec tive  
m a ta ta t a  o n  o ra l  c h lo rp ro m a z ta e  fo r  10 d a y s  (licensed
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in ío rm a tio n  re c o m m e n d s  th e  u s e  o f o ra l  th e ra p y  firs t —  
see  Uses a n d  A d m in is ơ a tio n , p . 1 045 .3 )

•  m e to d o p r a m id e  10 m g  in tra v e n o u s ly ;  tí  su cce ss íu l 
m a in ta in  o n  o ra l  m e to d o p r a m id e  fo r  10 days

•  o ra l q u in id in e  2 0 0  m g  4  t im e s  d a iỉy
•  tí  th is  íails, c o n s id e r  le f t  p h r e n ic  n e rv e  b lo c k  a n d  c ru sh  
In  la te r  d isc u ss io n s ,1-5 c h lo rp ro m a z in e  stíỉl em e rg e d  a s  th e  
m o s t c o n s is ten tly  e tíe c tiv e  d ru g  ư e a tm e n t ;  m e to d o p ra m id e  
a p p e are d  to  b e  a n  a c c e p ta b le  s e c o n d  c h o ic e  a n d  n tíe d ip in e  
a n  a p p ro p ria te  t h ữ d  c h o ic e ,5 a l th o u g h  h a lo p e iid o l w a s  also  
co n s id e red  to  b e  o f  v a lu e .1,4 O th e r  p h e n o th ia z in e s  th a t  h a v e  
b e e n  u se d  fo r  in tr a c ta b ỉe  h ic c u p  in d u d e  p e rp h e n a z in e  a n d  
p ro m a z in e . Í t  w a s  a lso  c o n s id e re d  th a t  d o n a z e p a m , 
ca rb a m az e p in e , p h e n y to in ,  a n d  v a lp ro ic  a d d  m ig h t b e  o ỉ  
v a lu e , e sp e d a lly  i n  n e u ro p a th ic  h ic c u p s .1 Som e b e n e & d a l 
resu lts  h a v e  b e e n  r e p o r te d  w i th  a m itr ip ty lin e  a n d  a m a n -  
tad in e ; o th e r  d ru g s  b e in g  tr ìe d  in  t h e  t r e a tm e n t  o f h icc u p s  
i n d u d e  b a d o íe n  a n d  g a b a p e n t in .  T h e  BNF re c o m m e n d s  
th a t  in  p a llia tìv e  c a re  p a tie n ts ,  a  p re p a ra tio n  co m b in ỉn g  a n  
a n ta d d  w ith  a n  a n t iS a tu le n t  b e  g iv e n  ỉo r  h iccu p s d u e  to  
g astric  d is te n s io n . t í  th is  ía ils , m e to d o p r a m id e  (o ra ỉly  o r  b y  
s u b c u ta n e o u s  o r  in tr a m u s c u la r  in je c tio n )  sh o u ld  b e  a d d ed ; 
b a d o ỉe n ,  n tíe d ip in e ,  o r  c h lo rp ro m a z in e  sh o u ld  b e  rese rv e d  
ío r  th o se  p a t ìe n ts  i n  w h o m  m e to d o p r a m id e  is a lso  
in e tíec tiv e .
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care popuỉatíon. Am J Hotp Paỉlỉat Can 2003; 20: 149-54.
6. YVUliamson BVVA. Madmyre IMC. Management of ỉntraaable hiccup. 

BMJ1977; 2z 501-3.

L e sc h -N y h a n  s y m Ị r o m e . T h e  L e sc h -N y h a n  s y n d ro m e  is 
a n  in h e i i te d  d iso rđ c r  c a u se d  b y  a  c o m p le te  d e Ẽ đ e n c y  of 
h y p o x a n th in e -g u a n in e  p h o s p h o rib o s y l tra n s íe ra se , a n  
e n z y m e  in v o lv e d  in  p u r in e  m e ta b o lism . I t  is ch a ra c te r ise d  
b y  h y p e ru r ic a e m ia , sp a s t id ty ,  c h o re o a th e to s is ,  s e lí-m u tila -  
tio n , a n d  m e n ta l  re ta rd a t io n . T h e  h y p e ru r ic a e in ia  (see  
p . 600 .1 ) c a n  b e  c o n tro lle d  b y  d rtig s  su c h  a s  a llo p u rin o )  
b u t  th e re  a p p e a rs  to  b e  n o  e tíe c tiv e  t r e a tm e n t  fo r  th e  n e u -  
ro ỉogical d e h d ts .  I t  h a s  b e e n  su g g ested  th a t  th e  
b e h a v io u ra l  p ro b le m s  m ig h t  b e  a s s o d a te d  w ith  a lte ra tio n s  
in  th e  b ra in ’s d o p a m in e  System . T h e re  h a v e  b e e n  ra re  
rep o r ts  of im p r o v e m e n t  in  s e tí -m u t ila t io n  in  p a tie n ts  
g iv en  a n tip sy c h o tic s  o r  a n tie p ile p tic s  su c h  a s  ca rb a m az e - 
p in e  a n d  g a b a p e n tin .

R e íe re n c e s .
1. Nyhan WL Woog DF. New approaches to undcrstanđing Lescb-Nyhan 

dỉsease. N En$lJMtẩ 1996; 33* 1602-4.

M ỉg ra in e .  See u n d e r  H e a d a c h e , p . 1 046 .3 .

N a u s e a  a n d  v o m itin g . M a n y  an tip sy c h o tic s , vvith t h e  
n o ta b le  e x c e p tio n  o f th io r id a z in e ,  h a v e  a n tie m e tic  p ro p e r-  
ties  a n d  h a v e  b e e n  u s e d  in  th e  p r e v e n t io n  a n d  tre a tm e n t  
o f  n a u s e a  a n d  v o m it in g  (p . 1 8 1 4 .3 ) a r is in g  b o m  a  v a rie ty  
o f cau ses  s u c h  as  r a d ia d o n  s ic k n ess , m a lig n an c y , a n d  e m e -  
sis cau se d  b y  d ru g s , i n d u d in g  a n tin e o p la s tỉc s  a n d  o p io id  
analgesics. R e fe re n c e  to  t h e  risk  to  t h e  íe tu s  o f th e r a p y  
w ith  p h e n o th ia z in e s  d u r in g  p r e g n a n c y  c a n  b e  ỉo u n d  
u n d e r  P re c a u tio n s , p . 1 0 5 1 .3  a n d  o n  p . 6 1 4 .2 .

S c h ix o p h re n ia . C lassical a n tip sy c h o tic s  su c h  as  c h lo ip ro m - 
a z in e , h a lo p e rid o l, a n d  th io r id a z in e  h a v e  b e e n  th e  tra d i-  
tio n a l d ru g  ư e a tm e n t  o f  c h o ic e  fo r  p a tíe n ts  vvith sch izo - 
p h re n ia  (p. 1 0 3 1 .3 ); h o w e v e r ,  a ty p ic a l  an tỉp sy c h o tic s  m a y  
n o w  b e  p re íe rre d  as f ir s t- lin e  th e ra p y . T h e re  is little  d itíe r-  
e n c e  in  e tíicacy  bervveen  th e  d a s s ic a l  a n tip sy ch o tics, b u t  
th e  u se  o f th io r id a z in e  is n o w  r e s tr ic te d  in  th e  t r e a tm e n t  
o f s c h iz o p h ren ia  b e c a u se  o f th e  r isk  o f  c a rd io to x id ty .

S u b s ta n c e  d e p e n d e n c e .  ALCOHOL F o r  ad v ic e  ag a in s t th e  
u se  o f a n tip sy c h o tic s  fo r  a lc o h o l w ith d ra w a l, see  
p . 1735.1.

OPtOIDS. I n  a  d isc u ss io n  o f n e o n a ta l  a b s tin e n c e  s y n d ro m e  
(p. 110 .1), i t  w a s  n o te d  in  1986  th a t ,  a ỉth o u g h  op io ịds, 
d iazep am , a n d  p h e n o b a rb i ta l  vvere w id e ly  u se d  i n  t h e  
U SA  fo r  th e  m a n a g e m e n t  o f  th is  c o n d it io n , c h lo rp ro m - 
a z in e  h a d  te n d e d  to  b e  t h e  p r e íe r r e d  tre a tm e n t  in  t h e  
U K .1 T his w a s  s till t ru e  a s  Ia te  a s  t h e  m id -1 9 9 0 s , a l th o u g h  
p rac tic e  v a rie d  w id e ly .2 H ovvever, a  sy s te m atic  r e v ie w J 
fo u n d  in s u f f id e n t  e v id e n c e  to  s u p p o r t  th e  use  o f  c h lo r-  
p ro m a z in e  i n  t h e  m a n a g e m e n t  o f  n e o n a ta l  a b s tin e n c e  
sy n d ro m e . T h e  ío lỉovvm g d o sa g e  sc h e d u le  h a s  b e e n  su g - 
g e s te d :1 c h lo rp ro m a z in e  is b e g u n  w i th  a  lo ad in g  d o se  o f  
ĩm g /k g ,  ío lỉovved  b y  a  to ta i  o ra ỉ  m a in te n a n c e  d o se  oi 
3 m g /k g  da ily , d iv id e d  in to  4  o r  6  doses. T h e  a u th o rs  su g - 
g e s te d  th a t  th is  d o se  m ig h t  b e  in c re a se d  b y  3 m g /k g  d a ily  
if w ith d ra w a l s y m p to m s  w e r e  p a rt ic u la r ly  sev ere . O n c e  
s tab ilised  a  r e d u c t io n  in  t h e  d o se  o f  c h lo rp ro m a z in e  b y  
2 m g /k g  e v e ry  t h ữ d  d a y  is a t t e m p te d .1 C o m p lica tio n s  o f

p h e n o th ia z in e  u sag e  h a v e  b e e n  n o ta b ly  a b se n t, a l th o u g h  
ra re ly  se iz u res  m ay  occur.

1. Rivcrs RPA. Neonatal opiate vviihdravval. Anh Dừ Chiu 1986; 61: 1236- 
9.

2. Morcìson CL. Siney c. A survey oỉ the management oỉ neooataỉ opiate 
vvichđravval ỉn Engỉanđ and VVaỉes. Eur J Peđiatr ỉ 996; 155; 323-6.

3. Osbom DA. tí a l  Seđatives ỉor opỉate wỉthdrawaỉ in newbom talants. 
Available In The Cochrane Database o( Systeroatíc Revỉevvs; Issue 3. 
Chỉchester: John Wiỉey; 2005 (accessed 02/10/07).

Taste disorders. D is tu rb a n c es  o f  t h e  se n se  o f  ta s te  m a y  be 
b ro ad ly  d iv id e d  in to  e i th e r  loss o r  d is to r tio n  o f ta s te .  Loss 
o f  ta s te  m a y  b e  e ith e r  c o m p le te  (ag e u s ia )  o r  p a rt ia l  (h y p o -  
geusia). D is to rtio n  o f ta s te  (d y sg eu sỉa)  m a y  o c c u r a s  a lia - 
geusia  in  w h ic h  s tím u li s u c h  as  fo o d  o r  d r in k  p ro d u c e  a n  
in a p p ro p r ia te  ta s te  o r  as  p h a n to g e u s ia  i n  vvhich  a n  
u n p le a s a n t ta s te  is n o t  a s s o d a te d  w i th  a n  e x te m a l  s tim u lỉ  
a n d  is so m e tim e s  re íe rre d  to  as  a  g u s ta to ry  h a l ỉu d n a t ìo n .  
Taste d is tu rb an c e s  h a v e  m a n y  c a u se s  i n d u d ỉn g  in íe c tio n s , 
m e ta b o lic  o r  n u tr í tio n a l  d is tu rb a n c e s , ra d ia tiọ n , CN S dis- 
o rders, n e o p la sm s, d ru g  th e ra p y , o r  m a y  o c c u r  as  a  c o n se -  
q u e n c e  o f n o rm a l a g e in g .1 M a n a g e m e n t  m a in ỉy  co n s is ts  of 
ư e a tm e n t  o f a n y  u n d e rly in g  d iso rđ e r. W ith d ra w a l o f  
o& ending  d ru g  th e ra p y  is c o m m o n ỉy  a s s o d a te d  w i th  reso -  
lu tío n  b u t  occasiona ỉly  e tíe c ts  p e rs is t  a n d  m a y  r e q u ứ e  
tre a tm e n t.2 Z inc o r  Y itam in  th e r a p y  h a s  b e e n  u s e d  b u t  
th e re  is ừ ts u íS d e n t  e v id e n c e  to  in d ic a te  e tíica c y 1-3 f o r  ta s te  
d is tu rb an c e s  se co n d a ry  to  d ru g  th e r a p y  o r  m ed ic a l c o n d i-  
tlo n s  th a t  d o  n o t  in v o ỉv e  lo w  z in c  o r  v i ta m in  c o n c e n tra -  
tions. P h a n to g e u s ia  m ig h t b e  l in k e d  to  excessive  a c tìv ity  
o f  d o p a m m e rg ic  re c e p to rs  a s  i t  h a s  b e e n  r e p o r te d 4 to  
resp o n d  to  sh o r t- te rm  t r e a tm e n t  vvith sm a ll d o se s  o f 
a n d p sy c h o tic  d ru g s  su c h  as  h a lo p e r id o l  o r  p im o á d e .

1. Schiỉíman ss. Taste and smell losses ỉn normaỉ aging and dỉsease. JAMA 
1997; 278: 1357-62.

2. Henkin Rỉ. Drug-induced taste and smeỉỉ dỉsorders: ỉncỉdence. 
mechanỉsms and management related piimarQy to treatment of sensory 
receptor dysỉunction. Drug Saptty 1994; 11: 318-77.

3. Heyneman CA. Zỉnc deíĩtíency and taste dỉsorders. Am Pharmaeother 
1996; 30: 186-7.

4. Henkỉn Rỉ. Saỉty and bỉcter taste. JAMA 1991; 265: 2253.

Adverse Effects
C h lo rp ro m a z in e  g e n e ra lly  p ro d u c e s  less c e n tta l  d e p re s s io n  
th a n  th e  b a rb itu ra te s  o r  b e n z o d ia z e p in e s , a n d  to le ra n c e  to  
its in itia l sed ativ e  e tíec ts  d e v e lo p s  ía ir ly  q u ic k ly  i n  m o s t 
p a tie n ts . I t  h as  a n d m u s c a rin ic  p ro p e r t ie s  a n d  m a y  c a u se  
a d v erse  e tíec ts  su c h  as d ry  m o u th ,  c o n s tip a tío n , d ifficu lty  
w ith  m ic tu ri tio n , b lu r re d  V ision, a n d  m y d ria sis . T a c h y - 
card ia, E C G  ch a n g es  (p a r t ic u la r ly  Q -a n d  T -w a v e  a b n o rm -  
alities), a n d , rare ly , c a rd ia c  a n h y th m ia s  m a y  o c c u r, 
h y p o te n s io n  (u su a lly  o tth o s ta tic )  is  c o m m o n . o t h e r  a d v e rse  
e tíec ts  in d u d e  d e lứ iu m , a g ita tio n  a n d , ra re ly , c a ta to n ic -lik e  
States, in so m n ia  o r  d ro v rs in ess , n ig h tm a re s ,  d e p re ss io n , 
m iosis, EE G  ch a n g es  a n d  c o n v u ls io n s , n a s a ỉ  c o n g e stìo n , 
p re d p i ta t ío n  o f g lau c o m a , m in o r  a b h o n n a li tie s  i n  Iiv e r 
b m c tio n  tests, in h ib itìo n  o ỉ  e ja c u la tio n , im p o te n c e , a n d  
p riap ism .

H y p e rse n sitiv ity  rea c tio n s  in c lu d e  u r tìc a r ia , e x ío lia tìv e  
d e rm atitis , e ry th e m a  m u lt ì ío n n e ,  a n d  c o n ta c t  se n sitív ity . A  
sy n d ro m e  rese m b lin g  SLE h a s  b e e n  r e p o n e d .  J a u n d ic e  h a s  
o c c u rred , a n d  p ro b ab ly  h a s  a n  im m u n o lo g ic a l  o rig m . 
P ro lo n g e d  th e ra p y  m á y  le a d  to  d e p o s it io n  o f  p ig m e n t  i n  th e  
skin, o r  m o re  b e q u e n tly  th e  ey es; c o m e a l  a n d  len s  o p a d tie s  
h a v e  o c c u rre d . P ig m e n ta ry  re t in o p a th y  h a s  o c c u rre d  o n ly  
rare ly  w l th  c h lo rp ro m a z in e . P h o to se n s ítiv íty  re a c tio n s  a re  
m o re  c o m m o n  w ith  c h lo rp ro m a z in e  t h a n  vvith o th e r  
an tip sy ch o tics.

H aem ato lo g ica l d iso rd ers , ỉ n d u d in g  h a e m o ly tic  a n a e -  
m ia , ap la s tic  a n a e m ia , th ro m b o c y to p e n ic  p u rp u ra ,  e o s in o -  
p h ilia , a n d  a p o te n t ia l ly  f a ta l  a g ra n u lo c y to s is  h a v e  
occasiona lly  b e e n  rep o r te d ;  th e y  m a y  b e  m a n iỉe s ta tio n s  o f  
a h y p e rse n s itiv ity  r e a a io n .  M o s t cases o f  a g ra n u lo c y to s is  
h av e  o c c u rre d  vvithin 4  to  10 vveeks o f  s ta r tìn g  t re a tm e n t,  
an d  sy m p to m s su c h  as  so re  t h r o a t  o r  ỉe v e r  s h o u ld  be  
vvatched fo r  a n d  vvhite ce ll c o u n ts  in s t í tu te d  s h o u lđ  th e y  
ap p ear. M ild  leu c o p e n ia  h a s  b e e n  s ta te d  to  o c c u r i n  u p  to  
30%  o ( p a tíe n ts  o n  p ro lo n g e d  h ig h  d osage.

E x tia p y ra m id a l d y s h in c tio n  a n d  r e s u l ta n t  d iso rd e rs  
in d u d e  a c u te  d y sto n ia , a  p a rk in s o n is m -lik e  sy n d ro m e , 
a n d  a k a th ls ia ; la te  e tíec ts  i n d u d e  ta rd iv e  d y sk in e s ia  a n d  
p e rio ra l ư e m o r .  T h e  n e u ro le p tic  m a ỉ ig n a n t  s y n d ro m e  m a y  
ãlso  o c cu r.

C h lo rp ro m a z in e  a lte rs  e n d o c r in e  a n d  m e ta b o lic  fu n c -  
tions . P a tie n ts  h a v e  d e v e lo p e d  a m e n o r rh o e a , g a la a o n h o e a ,  
a n d  g y n a e c o m a sn a  d u e  to  h y p e rp ro la c tin a e m ia ,  w e ig h t  
gain. a n d  h y p e rg ly c a em ia  a n d  a ỉte re d  g lu co se  to le ra n c e . 
B ody te m p e ra tu re  r e g u la tìo n  is im p a ỉre d  a n d  m a y  r e s u l t  in  
h y p o - o r  h y p e rth e rm ia  d e p e n d in g  o n  e n v iro n m e n t .  T h e re  
h a v e  a lso  b e e n  re p o r ts  o f  h y p e rc h o le s te ro la e m ia .

T h e re  h a v e  b e e n  iso la te d  re p o r ts  o f  s u d d e n  d e a th  w ith  
c h lo rp ro m a z in e ; p ossib le  c a u se s  i n d u d e  c a rd ia c  a r r h y th -  
m ias o r  a sp ừ a tìo n  a n d  a sp h y x ia  d u e  to  su p p re s s io n  o f  th e  
c o u g h  a n d  g ag  reA exes.

P a in  a n d  ir t ita tio n  a t  th e  in je c tio n  s ite  m a y  o c c u r  o n  
in je c tio n . N o d u le  ío rm a tio n  m a y  o c c u r  a f te r  ih tr a m u s c u la r  
in ]ec tion .

P h en o th ia z ìn e s  do  n o t  c a u se  d e p e n d e n c e  o f th e  ty p e  
e n c o u n te re d  w ith  b a rb itu ra te s  o r b e n z o d ia z e p in e s . H ow - 
e v e r, w ith d ra w a l sy m p to m s h a v e  b e e n  s e e n  o n  a b ru p t 
w ith d ra w a l in  p a tie n ts  rec e iv in g  p ro lo n g e d  a n d /o r  h ig h - 
d o se  m ain te n a n c e  th e ra p y .

A lth o u g h  th e  a d v ersẽ  ẽ tíe c ts  of o t h e r  p h e n o th l a z in e s  
a re  b ro ad ỉy  s im ila r  in  n a tu r e  to  th o se  o f  c h lo rp ro m a z in e , 
th e i r  b e q u e n c y  a n d  p a t t e m  te n d  to  fall in to  3 g ro u p s:
•  g ro u p  1 (e.g . c h lo rp ro m a á n e , le v o m e p ro m a z in e , a n d  

p ro m az in e) a re  g e n e ra lỉy  c h a ra c te r ise d  b y  p r o n o u n c e d  
sed ativ e  e tíe c ts  a n d  m o d e ra te  a n tim u s c a r m ic  a n d  
e x ư a p y ia m id a l etíec ts

•  g ro u p  2 (e.g . p e ricy azin e , p ip o tíaz in e , a n d  th io rid a z in e )  
a re  g en era lly  c h a ra c te r ise d  by  m o d e ra te  se d a tiv e  e tíects, 
m a rk e d  a n tứ n u sc arin ic  e tíec ts , a n d  ỉevver e x ư a p y ra m id a l 
e tíec ts  th a n  g roups 1 o r  3

•  g ro u p  3 (e.g. D u p h e n a z in e , p e ip h e n a z in e ,  p ro c h lo rp e r-  
az ine , a n d  tr if lu o p e ra z in e )  a re  g e n e ra lly  c h a ra c te r ise đ  by  

,fe w e r sedative  a n d  a n tím u sc a r ỉn ic  e tíe c ts  b u t  m o re  
p ro n o u n c e d  e x tra p y ia m id a l e tíec ts  t h a n  g ro u p s  1 o r  2

Classical an tìp sycho tics o f  o t h e r  C h e m ic a l  g r o u p s  te n d  to  
rese m b le  th e  p h e n o th ia z in e s  o{ g ro u p  3 . T h e y  in d u d e  th e  
b u ty r o p h e n o n e s  (e .g . b e n p e r id o l  a n d  h a lo p e r ìd o l ) ;  
d ip h en y lb u ty lp ip erid in e s  (e .g . p im o z id e); th io x a n th e n e s  
(ílu p e n tix o l a n d  z u d o p e n th ix o l) ;  s u b s ti tu te d  b e iiz a m id e s  
(e.g . su lp ũ iđ e ); o x y p e rtin e ; a n d  Io x ap ũ ie .

C a rc in o g e n k ity . See E tíe c ts  o n  E n d o c r in e  F u n c tio n , 
p .  1048.2.

C o n v u ls io n s. T re a tm e n t vvith  an tip sy c h o tic s  c a n  re s u lt  in  
EE G  a b n o rm alitie s  a n d  Iovvered se iz u re  th re s h o ỉd .1 Sei- 
z u re s  can  b e  in d u ce d  p a rt ic u la r ly  in  p a tie n ts  w i th  a  h is to ry  
o f  ep tíepsy  o r  d m g -in d u c e d  se izures, a b n o im a ỉ  EEG, p re -  
v io u s  d e d x o c o n v u ls iv e  th e ra p y , o r  p re -e x is tm g  CNS 
a b n o im a litie s . T he risk  a p p e a rs  to  b e  g re a te s t  a t  th e  s ta r t  
o f a n n p sy ch o tic  th e ra p y , o r  w ith  h ig h  do ses, o r  a b ru p t  
in cre a se s  o f dose, o r  w i th  th e  u se  o f  m o re  t h a n  .One 
a n tip sy ch o tic . T h e  in d d e n c e  o f  a n tip sy c h o tic - in d u c e d  co n - 
v u ls io n s  is, h o w e v e r, p ro b a b ly  ỉess t h a n  1% .

I n  genera l, th e  ep ilep tic  p o te n tia l  h a s  b e e n  c o ư e la te d  
vvith th e  p ro p en s ity  ot th e  a n tip sy c h o tic  to  c a u se  sed a tio n . 
P h e n o tlú a z in e s  w ith  m a rk e d  sedative  e tíe c ts  [g ro u p  1] su c h  
as  ch lo rp ro m a z in e  a p p e a r  to  p re se n t a  h ig h e r  rísk  th a n  th o se  
w i th  sữ o n g  e x tra p y ra m id a l ẹtíec ts [g ro u p  3 ] . H a lo p erid o l 
a p p e ars  to  c a rry  a  re la tiv e ly  lo w  r is k  o f  s e ữ u re s .  T he 
!oU ow ing d ru g s  h a v e  b e e n  su g g e ste d  w h e n  d a ssic a l 
an típ sy c h o tic  th e ra p y  is co n s id e red  n e c e s s a ry  in  p a tie n ts  
a t  risk  of se izu res  o r b e in g  tre a te d  fo r  e p ilep sy : A u p h e n - 
a z in e , h a lo p e r íd o l p im o z id e , o r  tr if lu o p e ra z ừ ie . A n típsy - 
c h o tic  dosage sh o u ld  b e  in c re a se d  s lo w ly  a n d  th e  possib ility  
o f  in te rac tío n s  w ith  a n tíe p ile p tic  th e r a p y  c o n s id e re d  (see 
u n d e r  In te rac tio n s , p. 1 0 5 2 .2 ).

T h e  a ty p ica l a n tip sy c h o tic  d o z a p in e  a p p e a rs  to  b e  
a s so d a te d  yvith a  p a rt ic u la rly  h ig h  r is k  of s e iz u res  (see 
E tíec ts  o n  th e  N ervous S y s tem , u n d e r  C ỉo z a p in e , p . 1060 .1 ). 
R isp erid o n e  m a y  b e  p re íe r re d  t í  a n  a ty p ic a l  a n típ sy c h o ú c  is 
to  b e  used  in  p a tie n ts  a t  r isk  oi se izu res.

1. Pisanỉ r, tí al. ESects of psychotropic drugs on seizure threshold. Drug 
Saftíy20Q2; 25:91-110.

E ffe d s  o n  fh e  b lo o d . T h e  U K  CSM  p ro v id e d  d a ta  o n  th e  
r e p o r ts  it  h a d  received  b e tw e e n  J u ly  1963 a n d  J a n u a r y  
1 993  o n  a g ranu locy tosis  a n d  n e u tro p e n ia .1 S e v e ra l  g ro u p s  
o ỉ  d rugs vvere c o m m o n ly  im p lica ted , a m o n g  th e m  p h e n o -  
th ia z ũ ie s  ỉOI w h ic h  th e re  w e re  87  re p o r ts  o f  a g ra n u lo c y to -  
sis (42  lata l) a n d  33 o i  n e u tro p e n ia  (22  ỉa ta l) .  T h e  m o st 
ừ e q u e m ly  im p lica ted  p h e n o th ia z in e s  w e re  c h lo rp ro m - 
a z in e  vvith 51 tep o its  o f ag ra n u lo c y to s is  (26  ía ta l) a n d  12 
o f  n e u tro p e n iá  (2 ía ta l) a n d  th io rid a z in e  vvith 2 0  rep o r ts  
o f a g ranu locy tosis  (9 ía ta l)  a n d  10 o f  n e u ơ o p e n ia  (n o n e  
fa tai) .

1. CSM/MCA. Drug-ừiduced oeutropenia and agranulocyiosis. Cumnt 
Pnbiems 1993; 19: 10-11. Also availabie at: http://www.mhra.gov.uk/ 
home/ìdcpìg?ldcServ1ce=GET_FlLE&dDocNamê=CON20244566-Revi- 
ẢonSeĩectionMethodsLatestReleaseđ (accessed 18/07/08)

Effects o n  b o d y w e ig h t .  M ost a n tip sy c h o tic  d n ig s  a re  
a s so d a te d  w ith  vveight g a ỉn . A m e ta -a n a ly s is ' ío u n d  ev i- 
d e n c e  of w e ig h t gain  i n  p a tíe n ts  re c e iv in g  b o th  d a ssic a l 
( c h io rp ro m a á n e , f lu p h e n a z in e , h a lo p e rid o l, lo x ap in e , p e r-  
p h e n a z in e , th io rid a z ú ie , tio tix e n e , o r  t r t í lu o p e ra á n e )  a n d  
a ty p ic a ỉ (d o za p ũ te , o la n z a p in e , q u e tia p in e ,  r isp e rid o n e , 
se rtin d o le , a n d  á p ra s id o n e )  an tip sy c h o tic s . T w o  drugs, 
m o lin d o n e  a n d  p ỉm ozide, a p p e a re đ  in  c o n tra s t  to  b e  asso - 
c ia te d  w ith  w e ig h t loss, a lth o u g h  in  t h e  case  o f  p im o á d e  
th ls  cou ld  n o t  b e  c o n tín n e d  s tadstica lly . P la ce b o  tre a tm e n t  
w a s  also  a s so d a te d  w l th  w e ig h t lo ss. F o r  h i r th e r  de ta ils , 
se e  E tíects o ri B o d y-tveỉgh t, In  C lozap ine , p . 1 059 .1 .

1. Alltson DB. rt d . Andpsychotíc-Induced weight gaio: 1 comprehenstve 
m eud i synthoỉs. Am J ĩlychúttry 1999; 1J6:1686-96.

E ffe c b  o n  ih e  c a n S o m x u h r  System . O r t h o s t a t i c  h y p o -  
t e n s i o n  is a  co m m o n  p ro b le m  in  p a tie n ts  ta k in g  p sy c h o - 
t ro p ic  d ru g s a n d  is p a rt ic u la r ly  p ro n o u n c e d  w ith  lo w -  
p o te n c y  an tip sy c h o tic s .1

http://www.mhra.gov.uk/
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V a rio u s  E C G  c h a n g e s  o r  ừ a n k  a r r h y t h m l a s  h a v e  
o c c u rre d  in  p a tie n ts  re c e iv in g  a n tìp sy c h o tic s . T -w a v e  
c h a n g e s  h a v e  b e e n  r e p o r te d  w i th  lo w -p o te n c y  a n tip sy -  
ch o tìcs ; ứ ie y  a re  u s u a lly  b e n ig n  a n d  rev e rs ib le , a n d  su b je c t 
to  d i u r n a l  í lu c tu a t io n s .  L o w -p o te n c y  a n típ s y c h o tic s ,  
p a ir ic u la r ly  thioridãỉint a n d  mtsorìdaãne, a n d  th e  h lg h -  
p o te n c y  d r u g  pimoàde, p ro lo n g  th e  Q T  in te rv a l  i n  a  s im ila r  
m a n n e r  t o  d a s s  I  a n tia r r h y th m ìc s  su  c h  a s  q u in id in e  o r  
p r o c a ỉn a m ỉd e ; t h e ữ  u s e  is th e r e ío r e  c o n tra - in d ic a te d  in  
p a tíe n ts  t a k in g  s u c h  a n tia r r h y th n ú c s .  Droperídol, a n o th e r  
h ig h -p o te n c y  d ru g , h a s  a lso  b e e n  re p o r te d  to  p ro lo n g  th e  QT 
in te rv a l .3 T h io r id a ã n e  is m o s t  ứ e q u e n t ly  d isc u sse d  in  ca se 
r e p o r ts  o f  p s y c h o tro p ic  d r u g - in d u c e d  to rsa d e  d e  p o in te s ;2 
chkrpromazine a n d  pừnoàde h a v e  a ls o  b e e n  im p lic a te d . T he  
in c r e a s e d  r is k  o i  QT p r o lo n g a t io n  w i th  d ro p e r id o l,  
m e s o r id a z in e , a n d  th io r id a z in e  h a v e  le d  to  r e s tr ic tio n s  o n  
t h e ứ  u se ; fo r  f u r th e r  d e ta ỉls  se e  in d iv ỉđ u a l m o n o g ra p h s .  
T o tsad e  d e  p o in te s  h a s  a lso  b e e n  re p o r te d  a f te r  o v e r-  
d o sa g e 3' 5 vvith , o r  h ig h  in tr a v e n o u s 6 d o ses  o f, t h e  h ig h -  
p o te n c y  a n tip s y c h o tic  háloperìdoL T h e re  a re  a ỉs o  iso la te d  
rep o r ts  o f  c a rd ia c  a r r h y th m ia ỉ  a f te r  a t te m p ts  a t  r a p id  c o n tro l 
w i th  h ig h  d o se s  o !  h a lo p e r id o l.7-* Mứperont, a  b u ty ro p h e -  
n o n e  a n tip s y c h o tic  r e la te d  to  h a lo p e r id o l,  h a s  b e e n  r e p o r te d  
to  h a v e  d a s s  m  e le c tro p h y s io lo g ic  a n d  a n tia r r h y th m ic  
a c tiv ity ., ' 10

In  t h e  U K , th e  risk  o f  a ư h y th m ia s  w ith  a n tip s y c h o tic  
t r e a tm e n t  h a s  b e e n  c o n s id e re d  b y  a n  e x p e rt  w o rk in g  g ro u p  
o f  th e  C S M ;11 th e  ỉo llovving  re c o m m e n d a t io n s  w e r e  m a d e  
re g a rd in g  E C G  m o n ito rin g :
• th e  n e e d  fo r  a n  EC G  s h o u ld  b e  b a sed  o n  a  p a tie n t 's  

r e le v a n t  m e d ỉc a l  h is to ry , ía m ily  h is to ry , a n d  d in ic a l  
e x a m ìn a tio n ;  th e  e ld e r ly  a n d  th o se  w ith  a  p e rs o n a l  o r  
t a m i ly  h i s to r y  o f  h e a r t  d i s e a s e  o r  a n y  c a rd ia c  
a b n o rm a li t ie s  w o u !d  b e n e S t  th e  m o s t  h o m  a  b a se lin e  
EC G  (L icen sed  p ro d u c t  i n ỉo n n a t io n  fo r b o th  p im o á d e  
a n d  th io r id a ã n e  re c o m m e n d  th a t  a n  E C G  s h o u ld  b e  
p e r ío n n e d  in  a ll p a tie n ts  b e fo re  s ta r tìn g  t r e a tm e n t  vvith 
e i th e r  o f  th e s e  d ru g s.)

•  d u r in g  t r e a tm e n t  a n  E C G  s h o u ld  b e  p e t ỉo r m e d  in  
p a tie n ts  w h o  h a v e  p a lp i ta t io n s  o r  o th e r  s y m p to m s  
su g g e stiv e  o f  c a rd ia c  d ise a se ; ư  t h e  Q T in te r v a l  is 
p ro lo n g e d  t h e n  a  r e d u c t io n  in  d o se  m a y  b e  r e q u ire d ,  ư it 
e x c e e d s  5 0 0 m iU ise c o n d s  t t e a tm e n t  m a y  n e e d  to  be 
s to p p e d

•  a n  E C G  s h o u ld  b e  c o n s id e re d  d u r ín g  do se  in c re a se s
•  p o ta s s iu m  le v e ls  s h o u ld  b e  m o n ito T e d  b e lo rc  a n d  d u i in g  

t r e a tm e n t  a n d  in  p a r t ìc u la r  d u r ín g  p e rio d s  o f  a c u te  
illn e sse s

S u d d e n  u n e x p e c t e d  d e a t h s  h a v e  b e e n  r e p o n e d  in  
p a d e n ts  r e c e iv in g  d a s s ic a l  o r  a ty p ic a l  a n tip s y c h o tìc s . '2 
W h e th e r  th is  is d u e  to  t h e  d ise a se  b e in g  t r e a te d  o r  to  th e  
ơ e a tm e n t  is  s till u n d e a r .  H o w e v e r, in  a  re tro sp e c tiv e  c o h o rt  
s tu đ y 13 in v o lv in g  a b o u t  4 8 2 0 0 0  p a tie n ts .  a n a ly s is  o f  1487 
s u d d e n  c a rd ia c  d e a th s  in d ic a te d  th a t  p a t i e n t ỉ  rec e iv in g  
d a s s ic a ỉ  a n tip s y c h o tic s  in  d o se s  o f  m o re  t h a n  lO O m g o ỉ 
th io r id a z in e  o r  its  e q u ỉv a le n t  h a d  a  2 .4 -fo ld  in c re a se  in  th e  
ra tc  ol s u d d e n  c a rd ia c  d e a th ,  r isú ỉg  to  a  3 .5 3 -fo Id  in c re a se  in  
th o se  p a t ie n ts  w i th  p re -e x is t in g  s e v e ie  c a rd io v a sc u la r  
d isease . A  la te r  c a se -c o n tro l  s tu d y 14 in  5 U K  p sy c h ia tr ic  
h o s p ita ls  ỉo u n d  t h a t  s u d d e n  u n e x p la in e d  d e a th  in  
p sy c h ia tr ic  p a tíe n ts  w a s  a s s o d a te d  w ith  h y p e r te n s io n . 
isc h a e m ic  h e a r t  d isease , a n d  c u r r e n t  ư e a tm e n t  w i th  
th io r íd a ã n e .  A lth o u g h  s e v e ra l  m e c h a n ism s  h a v e  b e e n  
su g g e s te d  ío r  th e  e ữ e c t, p ro lo n g a t io n  o f  th e  Q T in te r v a l  h as  
b e e n  im p l ic a te d  in  a  p r o p o r t io n  o ỉ  th e  c a se s .12 M o re  
re c e n tly , i n  a  r e ư o s p e c tív e  c o h o r t  s tu d y ,13 in v o lv in g  93  300  
a n tip s y c h o tìc  u se rs  (4 4  2 1 8  u s e d  d a s s ic a l  a n tip sy c h o tic s  a n d  
4 Ỗ 0 8 9  u s e d  a ty p ic a ls )  a n d  186  6 0 0  m a tc h e d  C on tro ls of 
n o n -u se r s ,  a n a ly se s  o f  1 8 7 0  s u d d e n  c a rd ia c  d e a th s  th a t  
o c c u rre d  d u r in g  th e  a p p ro x ỉm a te ly  1 m illio n  p a tíe n t- y e a rs  
o f  fo llo w -u p  c o n d u đ ẽ d  t h a t  c u r r e n t  u se rs  o i  d a s s ic a l  o r  
a ty p ic a l a n tip sy c h o tic s  h a d  a  s im ila r  d o s e -re la te d  in c re a se d  
risk  o f  s u d d e n  c a rd ia c  d e a th  w h e n  c o m p a re d  w ith  
n o n -u se r s ;  lo rm e r  u se rs  h a d  n o  s ig n iB can tly  in c re a se d  
risk . T h e  e x c e s s  m o rta li ty  m a y  a lso  in  p a r t  b e  d u ẽ  t o  t h e  p o o r  
h e a l th  o u tc o m e s  o f so m e  p a tie n ts  w ith  s c h iz o p h re n ia  
b e c a u se  o ỉ  la c k  o f a p p ro p r ía te  h e a l th  ca re . A n  1 1 -y e a r  
fo llo w -u p  c o h o r t  s tu d y 16 in  s c h iz o p h re n ic s  c o n d u d e d  th a t  
a ll-c a u se  m o r ta li ty  w a s  d e c re a se d  w ith  t h e  lo n g - te rm  u s e  o f 
d a s s ic a l  o r  a ty p ic a ỉ  a n tip sy c h o tìc s  w h e n  c o m p a re d  vvith n o  
a n tip s y c h o tíc  u se . I n  a d d it io n , t h e  s tu d y  a lso  í o u n d  th a t  
c u ir e n t  u s e  o f  d o z a p in e  w a s  a s s o d a te d  w i th  t h e  lovvest 
m o r ta li ty  r a t e  w h e n  c o m p a re d  w i th  c u r r e n t  u s e  oí 
p e rp h e n a z in e ;  q u e tia p in e ,  h a lo p e r id o l  a n d  r is p e rid o n e  
h a d  th e  h ig h e s t  ra te s .

R e su lts  í ro m  a c a se -c o n tro l  s tu d y 17 h a v e  s u g g e s te d  th a t  
u se  o f  d a s s ic a l  a n tip sy c h o tic s  m a y  b e  a s s o d a te d  w i th  a n  
in c re a se d  r is k  o f  id io p a th ic  v e n o u s  t h r o m b o e m b o l i s m .  
T he  risk  w a s  m o s t  p r o n o u n c e d  d u r in g  th e  f irs t 3  m o n th s  oỉ 
ơ e a tm e n t ,  a n d  w a s  h ig h e r  f o r  lo w -p o te n c y  t h a n  h ig h -  
p o te n c y  a n tip sy c h o tic s ;  th is  s tu d y  d id  n o t  e x a m in e  th e  risk  
o !  v e n o u s  th ro m b o e m b o lis m  vvith  a ty p ic a l  a n tip sy c h o tic s . A 
m o re  r e c e n t  a n a ly s i s "  o f  t h e  W H O  d a ta b a s e  o f  a d v e rs e  dxug 
r e a c tio n s  í o u n d  n o  a s s o d a t io n  b e tw e e n  v e n o u s  th ro m -  
b o e m b o lism  a n d  th e  u s e  o f lo w -p o te n c y  o r  h ig h -p o te n c y

d a s s ic a l  a n tip sy c h o tic s  w h e n  c o n s id e re d  a s  2  g ro u p s; 
h o w e v e r ,  a  s ta t is tic a lly  s ig n ih c a n t  a s s o d a t io n  w a s  lo u n d  
w i th  t h e  u se  o ỉ  z u d o p c n th ix o l ,  a  h ig h -p o te n c y  d ru g , w h e n  
c o n s íd e re d  o n  its  ovvn. A  ro b u s t  a s s o d a t io n  w a s  a lso  ỉo u n d  
w ith  t h e  u s e  o f  ạ ty p ic a l  a n tip sy c h o tìc s— se e  a lso  u n d e r  
C ỉo z a p in e , p .  1 0 5 9 .3 . N e v e r th ẽ le s s , th e  a u th o r s  acknovvl- 
e d g e d  th e  l im ỉta tio n s  o í  th is  s tu d y  su c h  as  r e p o r t in g  b ia s  a n d  
ìn c o m p le te  d in ic a l  d a ta .  a n d  h i r t h e r  in v e s tig a tio n  w a s  
c o n s id e re d  w a r r a n te d .
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E H ed s  o n  e n d o c r in e  f u n c tio n . A n tip sy c h o tic s  c a n  a lte r  t h e  
s e c re tio n  o f  p ro la c tin , grovvth  h o r m o n e .  a n d  th y ro ư o p h in  
from  th e  a n te r io r  p i tu i ta r y  Via th e i r  a b ility  to  b lo ck  C entral 
d o p a m in e -D 2 re c e p to rs . T h e ra p e u t ic  d o ses  oi d a s s ic a l  
a n tip sy c h o tic s  ( a n d  so m e  a ty p ic a l  a n tip sy c h o tic s  s u c h  as 
a m isu lp r id e  a n d  r ìs p e rid o n e )  in c re a se  s e ru m -p ro la c tin  
c o n c e n tra tio n s ;  th is  e f f e a  o c c u rs  a t  lovver d o ses  a n d  a íte r  
sh o r te r  l a te n t  p e rio d s  t h a n  th e  a n tip s y c h o tic  e tíe c ts . H o w - 
ev e r, p a rt ia l  to le ra n c e  to  th e  h y p e rp ro la c t in a e m ic  effec t 
m a y  d e v e lo p  o n  lo n g - te rm  u s e .1 S e ru m  p r o la c á n  d e d in e s  
to  n o rm a l  v a lu e s  v v ith in  3 w e e k s  o f  s to p p ìn g  o ra l  a n tip sy -  
c h o tic  th e r a p y  b u t  m a y  r e m a in  ra is e d  fo r  6  m o n th s  a f te r  
a n  in ư a m u s c u la r  d e p o t  in ịe c tio n .1

T h e  lo n g - te n n  c o n s e q u e n c e s  o f  g o n a d a l h o r m o n e  
d e S d e n c y , s e c o n d a ry  to  ra ise d  p ro la c rin  c o n c e n tra tio n s , 
h a v e  c a u se d  c o n c e m . T h e re  is e v id e n c e 2 th a t  p a d e n ts  ta k in g  
lo n g -te rm  p ro la c ó n -ra is in g  a n t ip s y c h o t ia  a re  a t  h ig h  r ísk  of 
o s teo p o ro sis  a s s o d a te d  vvìth h y p o g o n a d is m . L o n g - te rm  
a n tìp sy c h o tic  t r e a tm e n t  h a s  a lso  b e e n  shovvn to  in c re a se  t h e  
in tíd e n c e  o (  m a m m a r y  tu m o u r s  i n  th e  rai. A lth o u g h  e a rly  
s tu d ie s ’-4 í o u n d  lit tle  o r  n o  e v id e n c e  th a t  c h ró n ic  u s e  in  
h u m a n s  a lte rs  t h e  risk  o f  b re a s t  c a n c e r  a m o n g  vvom en  w ith  
s c h ũ o p h re n ia ,  a  I a te r  re ư o s p e c tiv e  c o h o r t  s tu d y ’ ío u n d  a 
m o d e s t  d o s e -re la te d  in c re a se  in  t h e  r isk  o í  b re a s t  c a n c e r  in  
v vom en  u s in g  a n tip s y c h o tic  d o p a m in e  a n ta g o n is ts . A  s im iỉa r  
in c re a se  vvas s e e n  in  v v o m en  re c e iv in g  a n tie m e t ic  d o p a m in e  
a n ta g o n is ts . F e a rs  t h a t  p i tu i ta ry  a b n o rm a lit ie s , in d u d in g  
p i tu i ta ry  tu m o u r s ,4 m ig h t  d e v e lo p  in  p a tie n ts  o n  lo n g - te rm  
p h e n o th ia z in e  th e r a p y  h a v e  n o t  b e e n  c o n íin n e d .7’*

A n tìp sy c h o tic s  c a n  in  so m e  d r c u m s ta n c e s  r e d u c e  b o th  
b a sa l a n d  s t im u la te d  g ro v v th -h o rm o n e  s e c re tio n  b u t  
a tte m p ts  to  u s e  th e m  to  ư e a t  d y s h in c t io n s  b i  g ro tv th -  
h o r m o n e  re g u la tỉo n  h a v e  n o t  b e e n  su c ce ssh il.’  A lth o u g h  
so m e  d in ic a l  s tu d ie s  shovv th a t  a c u te  d o sa g e  o f  a n tip sy -  
ch o tics  in c re a se d  b o th  b a sa l a n d  s t im u la te d  th y ro tro p h in  
se c re tìo n , th e  m a jo r ity  o f s tu d ie s  f in d  e i th e r  n o  c h a n g e  o r  
o n ly  a  sm a ll in c re a se  i n  t h y r o u o p h in  s e c re tio n  fo llo w in g  
lo n g - te rm  u se .

A  sm all s tu d y 10 h a s  su g g e ste d  th a t  t h io r id a á n e  m a y  b e  
m o re  lik e ly  t h a n  o th e r  a n tip s y c h o tic s  to  d e c re a se  se ru m  
c o n c e n ư a tio n s  o f  t e s to s te ro n e  o r  lu te in is in g  h o r m o n e  in  
m e n . H o w e v e r, c o n c e n tra t io n s  w e r e  w i th in  th e  n o rm a l  
ra n g e  in  m o s t  p a t i e n t ỉ  ta k in g  a n tip sy c h o tic s .

S ee  a lso  EH ects o n  F lu id  a n d  E le c tro ly te  H o m o e o s ta s is . 
b e lo tv  a n d  E H ects o n  S e x u a l F u n c t io n , p . 10 4 9 .1 .

1. Haddad PM. VVỈeck A. Àntipsychotic-ỉnduced hyperprolsctívuemỉa: 
mechanisms. diaỉcaỉ ĩeatures and management Drugs 2004; 64: 2291-
2314.

2. Meaney AM tí aỉ. Eữecu of long-ierm proiactỉn-raisỉng antipỉycbotic 
medỉcatỉon on booe mineral density in patỉems with schizophrenỉa. BrJ 
hychỉaơy 2004; 184: 503-8.

3. Mortensen PB. The inddence of cancer ỉn sdùzophrenỉc patíents. J 
EpừUmioi Cơmmumty Health 1989; 43:43-7.

4. Mortensen PB. The occurtence oỉ cancer ỉn first admined schiaophren c 
parients. Sdìừophr Ra 1994; 12: 185-94.

5. Wang PS, tí a i Dopamine antagonỉsts and the develơpment of brea t 
cancer. Anh Gen Psyehiatry 2002; 59: ỉ 147-54.

6. Asplund K  tí aì. Phenothỉazỉne drugs and pỉtuỉtary tumors. A m  hứa i  
Med 1982; 96: 533.

7. Rosenbỉatt s, t í  ai. Chronỉc phenothìazỉne therapy does not ỉncreas? 
seQar ỉize. Lanctí 1978; U: 319-20.

8. Liỉíord VA. tí  ai. Long‘term phenothiazỉne oeatment does DOt cam: 
pỉtuỉtary tumouxs. BrJ Psydtùưry 1984; 144:421-4.

9. Gunnet JW, Moore KE. Neuroỉeptics and neuroendocrỉne functíon. An 1 
Rev Pharmaeoỉ Taxitoỉ 1988; 28: 347-66.

10. Brown WA. tí aỉ. DiAeremial eữects of neuroỉeptỉc agents on th : 
pỉtuỉtary-goaadaỉ axỉs in men. Anh Gen Psydtútry 1981; 38: 1270-2.

E ffects o n  th e  e y e s .  P h e n o th ia r in e s  m a y  in d u c e  a  p ig m e n  
ta ry  r e t in o p a th y  th a t  is  d e p e n d e n t  o n  b o th  t h e  d o se  am  
th e  d u ra t io n  o ỉ  ư e a tm e n t .1 T h o se  p h e n o th ia z in e  de riv a  
tiv e s  w i th  p ip e r id in e  s id e -c h a in s  s u c h  a s  th io r id a á n e  hav« 
a  h ig h e r  rísk  o f  i n d u d n g  re t in a l  t o x id ty  t h a n  o th e r  p h e  
n o th ia z in e  d e riv a tiv e s . w i th  r e la d v e ly  le w  cases  rep o rtec  
fo r  th o se  vvith a lip h a tic  s id e -c h a in s  s u c h  a s  c h lo rp ro m  
a z in e ; th e  p ip e r a á n e  g ro u p  d o e s  n o t  a p p e a r  to  e x e r t  d ire c  
o c u la r  to x id ty .2 T h e  r e t in o p a th y  m a y  p r e s e n t  e ith e i 
a c u te ly , ( su d d e n  loss o f  Vision a s s o d a te d  vvith re tin a  
o e d e m a  a n d  h y p e ra e m ia  o f  t h e  o p tic  d isc), o r  c h ro n ic a lly  
(a f ĩn e  p ig m e n t s c a tte r  a p p e a r in g  in  t h e  C entral a re a  of the  
f u n d u s ,  e x te n d in g  p e rip h e ra l ly  b u t  s p a rín g  t h e  m ac u la )  
C h ro n ic  p a ra c e n tra l  a n d  p c r ic e n tra l  sc o to m a s  m a y  be 
fo u n d . A ỉth o u g h  p ig m e n ta ry  d is tu rb a n c e s  m a y  p ro g re s í 
a ỉ t e r  vvithdravval o f  th io r id a d n e ,  t h e y  a re  n o t  alvvays par- 
a lle le d  by  d e te r io ra tio n  in  v isu a l  íu n c t io n ;  n o n e th e le ss ,  
so m e  cases h a v e  le d  to  P ro g re ss iv e  c h o r io re t in o p a th y .5 
T h e  c ritica l o c u la r  to x ic  d o se  o f  th io r id a z in e  is r e p o r te d  to  
b e  8 0 0  m g  d a ily ' a n d  UK lic e n se d  p r o d u a  in ío r m a t io n  has 
r e c o m m e n d e d  th a t  a  d a ily  d o se  o f  6 0 0  m g  s h o u ld  n o t 
u s u a lly  b e  e x c e e d e d . H o w e v e r, th e r e  is a  r e p o r t4 o f pig- 
m e n ta ry  r e t in o p a th y  in  a  p a t ie n t  w h o  re c e iv e d  lo n g -te rm  
th io r íd a z in e  in  d a ily  doses  n o t  e x c e e d in g  4 0 0  m g ; t h e  to ta l 
d o se  w a s  7 5 2  g.

P ig m e n ta tio n  m a y  a lso  o c c u r  in  t h e  c o m e a , len s , a n d  
c o n ju n c tiv a  fo llo w in g  u se  o f  p h e n o th i a ú n e s .  I t  m a y  o c c u r 
in  a s s o d a t io n  vvith p ig m e n ta ry  c h a n g e s  in  th e  sk in  a n d  is 
d o se -re la te d . In  a  s tu d y  o f  10 0  M a la y s ia n  p a tie n ts ,  o c u la r  
p ig m e n ta t io n  o c c u ư e d  in  s lig h tly  m o re  th a n  h a lf  o f  th o se  
w h o  h a d  rec e iv e d  a to ta l  d o se  o ỉ  c h lo r p r o m a n n e  o ỉ  100 to  
2 9 9  g  a n d  in  13 o f  15 w h o  h a d  re c e iv e d  3 0 0  to  5 9 9  g.’ All 
th o s e  vvho h a d  rec e iv e d  m o re  t h a n  6 0 0  g  o f  c h lo ip r o m a d n e  
o r  th io r id a ũ n e  h a d  o c u la r  p ig m e n ta t io n .  C a ta r a a  ío rm a - 
tio n , m a in ly  o f a n  a n te r ío r  p o la r  v a rie ty , h a s  b c e n  se en  
ra re ly , m a ìn ly  in  p a tie n ts  o n  c h !o rp ro m a z in e .  I t d o e s  n o t  
a p p e ã r  to  b e  d o s e -re la te d .1

A  p a tie n t  w h o  h a d  re c e iv e d  ĩo r tn ig h t ly  in je c tio n s  of 
ũ u p h e n a á n e  12.5 m g  ío r  10 y e a rs  ( to ta l d o se  3 .25  g) 
d e v e lo p e d  b ila te ra l  m a c u lo p a th y  a í t e r  u n p r o te c te d  e x p o - 
s u re  o f  Iess t h a n  2 -m in u te 's  d u r a t io n  to  a  tv e ld in g  a rc .4 It 
w a s  p o s tu la te d  t h a t  a c c u m u la t io n  o ỉ  p h e n o th ia z ừ ie  in  th e  
r e t in a l  e p ith e liu m  se n sitise d  th e  p a t i e n t  to  p h o t ic  d a m a g e . 
H o w e v e r, a n o th e r  p a tie n t  vvho h a d  rec e iv e d  ỉo rtn ig h tly  
in je c tio n s  o f Q u p h e n a z ữ ie  2 5  m g  ỉo r  25 y e a rs  ( to ta l  dose
16 .25  g) d e v e lo p e d  b ila te ra l m a c u lo p a tb y  v v ith o u t e x p o su re  
to  a n y  e x tre m e  p h o to c h e m ic a l  so u rc e s .7 T h e  a u th o rs  
c o n d u d e d  th a t  th is  w a s  d u e  to  a  d i r e a  e f f e a  o f Q u p h e n a z in e  
s e c o n d a ry  to  i ts  a c c u m u la t io n  in  th e  r e t in a l  e p ith e liu m .

1. Spiteri MA. James DG. Adverse ocular reactions to drugs. Postgrad Med J 
1983;39:343-9.

2. Crombie AL. Dnỉgs causing eye probỉems. Pnseriben' J 1981; 21:222-7.
3. Marmor MF. Es thỉoridaxine retinopathy Progressive? Relarionshỉp of 

pigmentary changes to visual íunction. Br J Ophỉhalmoĩ 1990; 74: 739-
42.

4. tam RW, Remỉck RA. Pigmenury retỉnopathy asaodated wỉch Iow-dose 
thỉoridazỉne treatmenL Can Meầ Aaoc J 1985; 132: 737.

5. Ngen c c  Singh p. Long-term phenothũxỉne adminữơaUon and the eye 
in 100 Malaydans. Br J Pĩyehiatiy 1988; 152: 278-81.

6. Power WJ, tí al. VVelding arc maculopathy and fỉuphenazine. Br J 
Ophthaỉmoi 1991; 75: 433-5.

7. Lee MS, Fem AI. Fluphenazine and its toxỉc macuỉopathy. Ophthalmù 
Ra 2004; 36: 237-9.

E ffects o n  fk iid  a n d  e le c tro ly te  h o m o e o s ta s í s .  T h e re  h a v e  
b e e n  o c cas io n a l re p o r ts  o f  vvater in to x ic a t io n  in  p a tìe n ts  
ta k in g  a n tip sy c h o tic s . A rev ievv1 o f  h y p o n a tr a e m ia  a n d  th e  
sy n d ro m e  o í  in a p p ro p r ia te  a n tid iv ư e tic  h o r m o n e  se c re tio n  
a s s o d a te d  vvith p sy c h o tro p ic s  s u m m a ris e d  2 0  s u c h  re p o r ts  
ío r  a n tip sy c h o d c s  in  th e  l i te ra tu re .  T h e  d ru g s  im p lic a te d  
w e r e  th io r id a z in e  (8  r e p o r ts ) ,  h a lo p e r id o l  (3  r e p o r ts ) , 
c h lo rp ro m a z in e , trif lu o p e ra z in e , a n d  f lu p h e n a z in e  (2 
re p o r ts  e a ch ), a n d  H u p e n tíx o t, t io t ix e n e . a n d  d o z a p in e  (1 
r e p o r t  e a ch ) . T h e  m a jo r ity  o f  re p o r ts  d id  n o t  p e rm i t  d e a r  
c o n d u s io n s  a n d ,  p a r t ỉc u la r ly  i n  t h e  c ases  o f  p ro lo n g e d  
t r e a tm e n t  t h e  ro le  o f th e  m e d ic a tỉo n  w a s  u n d e a r .  H ow - 
e v e r. a t  lea s t 3 o f  t h e  c ases  w e r e  w e l l  d o c u m e n te d  a n d  
s u p p o r te d  th e  v ie w  th a t  a n tip s y c h o tic s  c o u ld  c a u se  h y p o -  
n a tra e m ia .  A  m o re  r e c e n t  rev ievv2 h a s  a i so  c o n d u d e d  th a t  
b o th  d a s s ic a l  a n d  a ty p ic a l a n tip s y c h o tic s  m a y  in d u c e  
h y p o n a tra e m ia .

A  re p o r t  n o t  c o n s id e re d  b y  th e  a b o v e  re v ie w  d e sc rib ed  
w a te r  r e te n tìo n  a n d  p e r ip h e ra l  o e d e m a  a s s o d a te d  w ith  
c h lo r p r o m a ã n e .3 A  sm all c o n ư o l le d  s tu d y 4 ío u n d  t h a t  5 of

All cross-reíerences reíer to entries in Volume A
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10 e v a lu a te d  p a tie n ts  rec e iv in g  h a lo p e r id o l d e c a n o a te  h a d  
im p a ire d  flu id  h o m o eo s ta sis .

1. spigset 0» Hedenmalm K. Hyponaưaemia and the syndrome oỉ 
inappropciate antỉdỉuretỉc hormone secretỉon (SIADH) ỉnduced by 
psychotropic drugs. Drug Safay Ỉ99S; 12:209-25.

2. Meulendìjks D, tí al. Antipsychotíc-induced hyponatraemia: a 
systemaúc revỉevv of the pubỉỉsheđ evỉdence. Drug Saftíy 2010; 35: 
101-14.

3. Wỉtz L, tí a i Chlorpromazỉne ỉnduced ũuỉd retention tnasquerading as 
ỉdỉopathic ocdema .BMJ1987; 294: 807-8.

4. Rider tí a i Water handỉing ỉn paòents receỉvỉng haỉoperidol 
. decanoate. Am Phamacaúưr 1995; 29: 663-6.

E ffe d s  o n  Gpid m e ta b o iis m . M o st a n tip sy c h o tic s  a re  asso- 
d a te đ  w ith  h y p e rlip id a e m ia . A  rev ievv1 fo u n d  e v id e n c e  of 
a  h ig h e r  risk  o f  h y p e rlip id a e m ia  i n  p a tie n ts  rec e iv in g  lo w - 
p o te n c y  d a s s ic a l  a n tìp sy c h o tic s . su  c h  as  c h lo rp ro m a á n e  
a n d  th io r id a z in e ,  o r  th e  a ty p ic a l an típ sy c h o tỉc s , d o z a p ừ ie , 
o la iụ a p ín e ,  a n d  q u e tia p in e .  H ig h -p o te n c y  d assica l 
a n tip sy c h o tic s , s u c h  as  h a lo p e rid o L  a n d  th e  atyp ica l 
a n tip sy c h o tic s  a r ip ip ra z o le , r isp e rid o n e . a n d  n p ra s id o n e , 
a p p e a re d  to  b e  a s s o d a te d  w i th  a  lo w e r  r isk  o f h y p e rlip id -  
aẽ m ia . Possib le m e c h a n ism s  fo r  d y s lip id a e m ia  a sso d a te d  
w ith  a n tip sy c h o tic  th e r a p y  i n d u d e  th e  d e v e lo p m e n t of 
g lu co se  in to le ra n c e ,  w e ig h t  g a in ,  a n d  d ie ta ry  ch a n g es . F o r 
f u r th e r  d e ta ils , s e e  EH ects p n  B o d y -w e ig h t u n d e r  A dverse 
Effects o f  C lo z a p in e , p . 1059 .1  a n d  EH ects o n  B ody- 
w e ig h t  p . 1 047 .3 .

1. Meyer JM, Koro CE. The ettects oỉ andpsychotic therapy on se rum 
ỉipỉđs: a comprehensive review. Schâophr kts 2004; 70: 1-17.

Effec1s o n  th e  tĩver. C h lo r p ro m a á n e  a n d  o th e r  p h e n o th i-  
a z in e s  m a y  c a u se  h e p a to c ã n a lic u la r  ch o les tas is  õ f te n  w ith  
h e p a to c y te  d a m a g e  su g g e stiv e  o f  im m u n o lo g ic a l  liv e r 
ú ỹ u r y .1 O n ly  a sm a ỉl n u m b e r  o f  p a tie n ts  ta k in g  th e  d ru g  
a re  a ỉíe c te d  a n d  th e  o n s e t  is u su a lly  in  t h e  firs t 4  vveeks of 
th e ra p y . T h e  d ru g  o r  One o f i ts  m e ta b o li te s  m a y  ỉn d ụ ce  
a lte ra t ío n  in  th e  liy e r-ce li m e m b ra n e  so  th a t  i t  beco m es 
a n tig e n ic ; th e r e  is a lso  g o o d  e v id e n c e  fo r  d ire c t  h e p a to -  
to x id ty  re la te d  to  th e  p ro d u c t io n  o f  f re e  d ru g  rađ ical. 
T h e re  m a y  b e  a n  in d iv id u a l id io sy n c ra sy  in  t h e  m eta b -  
o lism  o í  c h ỉo r p r o m a ã n e  a n d  in  th e  p ro d u c t io n  o f  th ese  
rad ica ls . A  s tu d y  h a s  su g g e ste d  th a t  p a tíe n ts  w h o  h a v e  
p o o r  su lío x id a tio n  s ta m s  c o m b in e d  vvith u n im p a ire d  
h y d ro x y la tio n  c a p a d ty  m a y  b e  m o s t lik e ly  to  d evelop  
ja u n d ic e  w i th  c h lo r p r o m a á n e .2

A  p re l im in a ry  s tu d y 5 shovving  a h ig h  in d d e n c e  of 
g a lls to n e s  in  p sy c h ia ttic  in p a t ie n ts  in  J a p a n  ío u n d  a 
c o rre la t io n  be tv v een  th e  p re s e n c e  o f  g a lls to n e s  a n d  th e  
d u ra t io n  oi i lln ess  a n d  u se  o f  a n tip sy c h o tíc s . I t  w as 
s p e c u la te d  th a t  g a lls to n e s  c o u ld  b e  a c o n se q u e n c e  of 
p h e n o th ia â n e - in d u c e d  ch o lestas is .

1. Sherlock s. The spectnun oỉ hepatotoxicity đue to drugs. Lanctí 1986; U: 
440-4.

2. VVatson RGP, tí al. A proposed mechanỉsm íor chlorpromaxine 
jaundice—deỉective hepatic sulphoxidatỉoa combined wíth rapid 
hydroxylation. J Hepaíol 1983; 7: 72-8.

3. Pukuzako H. tí a i ultrasonography detected a hỉgher inddence of 
gaỉỉstones ỉn psychiatric inpatỉents. Ađa Psychiatr Scand 1991; 84:83-5.

E ííec ts  o n  s e x u a l  h in d io n .  T h e  p h e n o th i a ã n e s  c a n  cause  
b o th  im p o te n c e  a n d  e ja c u la to ry  d y s h m c tio n .1 T h io r id a ã n e  
h a s  b e e n  í r e q u e n tly  im p lic a te d , a n d  in  a n  e a rly  rep o rt 
6 0 %  o f  57  m a le  p a tie n ts  ta k in g  th e  d ru g  re p o r te d  sex u al 
d y s íu n c t io n  c o m p a re d  w ith  2 5 %  o f 6 4  m e n  ta k in g  o th e r  
a n tip sy c h o tic s .2 T h e re  a re  a lso  se v era l re p o r ts  o f  p riap ism  
w ith  p h e n o th ia r in e s ;1'5' 5 a lp h a -a d re n o c e p to r  b lock ing  
p ro p e r tie s  o f th e se  c o m p o u n d s  m a y  b e  p a rt ly  resp o n sib le . 
M ale  s e x u a l d y s h in c tio n , i n d u d in g  p ria p ism , h a s  b e e n  
r e p o r te d  o n ly  ra re ly  w ith  o th e r  d a s s ic a l  an tip sy c h o tic s  
su c h  a s  t h e  b u ty ro p h e n o n e s ,  d ip h en y lb u ty lp ip e rid in e s , 
a n d  th io x a n th e n e s .4 P riap ism  h a s  a lso  b e e n  re p o r te d  w ith  
d o z a p in e 7 a n d  o th e r  a ty p ic a l a n tip sy c h o tic s . T h e  effects of 
a n tip sy c h o tic s  o n  te m a le  s e x u a l fu n c tio n  a re  less  w e ll s tu -  
d ied . O rg asm ic  d y s íu n c tio n  h a s  b e e n  re p o r te d  vvith th io -  
r id a z in e , tr iĐ u o p e ra ã n e , a n d  Đ u p h e n a á n e .*

T h e  e ííe c ts  o f h y p e rp ro la c tm a e m ia  (see  E ííects o n  
E n d o c r in e  F u n c tio n , p . 1 0 4 8 .2 ) o n  se x u a l f u n c tio n  a re  
d e sc rib ed  o n  p . 2 2 5 2 .2 .

1. B eeỉey  L. D rug-lnduced sexual dysỉun ctỉon  and iníertilỉty . Advme Drug 
Reaứ Aaứt Poisoning Rev ỉ 984; 3; 23-42.

2. Kotin J, tí ai. Thỉorídazine and sexuaỉ dysỉunctiotL Am J Psychiatry 1976; 
133: 82-5.

3. Baỗos JE, tí a i  Drug-ìnduced priapism: its aedology, ỉnddence and 
treaunent. Med Toxicoỉ 1989; 4: 46-58.

4. Chan ĩ , tí ai. Perphenaàne-inđuced prỉapism. DỈCP Am  PharmacathtT 
1990; 24: 246-9.

5. Saladỡ J, tí ai. Priapism assodated with luclopenthixol. Ann 
Pharmacother 2002; 36: 1016-18.

6. Fabian J-L. Psychotropic medicaúoru and prỉapỉsm. Am J  Psyàtiaơy 
1993, 150: 349-50.

7. Patel AG, tí aỉ. Pĩiapism assodated vvith psychotropic drugs. Br J Hosp 
Med 1996; 55: 315-19.

8. Segraves RT. Psychỉatrỉc drugs and ỉnhỉbited ỉemale orgasm. J SexMaritaỉ 
Thér 1988; 14: 202-7.

E ffe d s  o n  th e  s ld n . DEPOT NJECĩìON. Oi 2 1 7  p a tie n ts  g iv en  
a c o m b in e d  to ta l  o f 2 3 5 4  d e p o t  a n tip sy c h o tic  in ịe c tio n s  42  
(1 9 .4 % ) h a d  local p ro b le m s  a t  th e  s ite  o f  in je c tío n ; 18 
(8 .3 % ) h a d  c h ro n ỉc  c o m p lica tio n s  a n d  3 0  (1 3 .8 % ) a c u te  
r e a c t io n s .1 A c u te  p ro b le m s  re p o r te d  in c lu d e d  31 ep isodes

oi u n u s u a l p a in ,  21 o f b le e d in g  o r  h a e m a to m a , 19 o ỉ  d in i-  
ca lly  ỉm p o r ta n t  lea k a g e  o f  d ru g  b o n  in ie c tìo n  s ite , 11 o f 
a c u te  in ũ a m m a to ry  in đ u ra t ìo n s ,  a n d  2  o f n a n s ie n t  
n o d u le s . C o m p lic a tío n s  w e re  m o re  c o m m o n  in  p a tie n ts  
rece iv in g  c o n c e n t ta te d  p re p a ra tio n s , h ig h e r  doses, w e e k ly  
in je c tio n s , h a lo p e r id o l d e c a n o a te  o r  z u d o p e n th ix o l  d e c an - 
o a te , a n d  in je c tio h  v o ỉu m e s  g re a te r  t h a n  l m L  a n d  in  
th o se  t re a te d  fo r  m o re  t h a n  5 y e a rs . C h ro n ic  r e a c tio n s  
w e re  m o re  c o m m o n  in  p a tíe n ts  a g e d  o v e r  50  y ea rs .

1. Hay 1. CompUcations at site of injection of depot neuroleptics. BMJ1995; 
311:421.

PHOTOSENSrnvtTY. T es tin g  In  7  su b je c ts  ta k in g  c h lo ip ro m -  
a zừ ie  rev e a le d  th a t  p h o to se n s itiv ity  re a c tio n s  m a n tíe s te d  
m a in ly  as im m e d ia te  e ry th e m a  a n d  th a t  s e n sitív ity  w as 
p r im a rily  to  l ig h t  in  t h e  lo n g  u l t ta v io le t  (UVA) a n d  v isib le  
ív av eb an d s. S e n s itiv ity  to  UVB w a s  n o n n a l .1

T h e  in d d e n c e  oi p h o to se n s itiv ity  rea c tío n s  to  c h lo r-  
p r o m a ó n e  h a s  b e e n  g iv e n  as  3 % . H o w e v e r, a  h ig h e r  
in d d e n c e  o f 16  to  2 5 %  h a s  a lso  b e e n  re p o r te d .2

See also E ffec ts o n  th e  Eyes, p . 1 048 .3 .
1. Perguson J, tí ai. Purther dỉnicai and ừivcstigative studíes of 

chlorpromazine phototoxỉdty. BrJ Dcnnatol 1986; 115 (suppỉ 30): 3S.
2. Harth Y, Rapopon M. Photosensitivity assodated wlth antipsychotỉcs, 

anddcpressants and anxỉoỉytics. Drug SaỊkty 1996; 14: 252-9.

PIGMENKnON. T h e  p ig m e n t ỉ o u n d  in  th e  s k in  ol p a tie n ts  
t re a te d  w ith  c h lo rp ro m a z in e  w a s  c o n s id e re d 1 to  b e  a  
c h lo rp ro m a z in e -m e la n in  p o ly m e r  ỉo rm e d  in  a  lig h t-c a ta -  
ly se d  a n a e ro b ic  re a c tío n . H y d ro g e n  c h lo r id e  l ib e ra te d  d u r-  
in g  th e  re a c t io n  c o u ld  a c c o u n t  fo r  t h e  sk in  i rr ita tio n . 
In tra c u ta n e o u s  in ịe c tìo n  o í  a  p r e p a r a ủ o n  o f  th e  p o ly m e r  
i n to  2  su b je c ts  p ro d u c e d  a  b lu is h -p u rp le  d isc o lo ra tio n  
vvhich ỉad e d  in  3 d a y s . .

1. Huang CL Sands FL. ESect of ultraviolei inradiation on chlorpromazìilc 
H: anaerobic condỉtioa. J Pharm Sã 1967; 56: 259-64.

E x tro p y ra m id a l d i s o r d e n .  A n tip sy c h o tic s  a n d  se v era l 
o th e r  drugs, i n d u d in g  a n tie m e tic s  su c h  as  m e to d o p r a m id e  
a n d  som e a n tid e p re s sa n ts , c a n  p ro d u c e  a  r a n g e  o f d y sk in e -  
sias o r  in v o lu n ta ry  m o v e m e n t  d lso rd e rs  in v o lv m g  th e  
e x tra p y ra m id a l m o to r  System , in d u d in g  p a rk ú Ịso n ism . 
ak a th is ia , a c u te  d y s to n ia , a n d  c h ro n ic  ta rd iv e  dy s- 
k in es ia .1-4 S u c h  re a c tio n s  a re  a  m a jo r  p ro b le m  in  t h e  d in i-  
ca l m a n a g e m e n t  o f p a tỉe n ts  re c e iv in g  a n tip sy c h o tíc s . R eac- 
tìo n s  of th is  ty p e  c a n  o c c u r  w i th  a n y  a n tip sy c h o tic , b u t  
( e x d u d in g  ta rd iv e  d y sk in e s ia )  a re  p a rt ic u la r ly  p r o m in e n t  
d u r in g  ư e a tm e n t  w ith  h ig h -p o te n c y  d ru g s  su  c h  a s  th e  tri-  
cyclic  p ip e ra z in e s  a n d  b u ty ro p h e n o n e s .  A n tip sy c h o tic s  
s u c h  as d o z a p in e  c a rry  a  lo w  risk  o f  e x tra p y ra m id a l e S ec ts  
a n d  a re  th e r e ỉo r e  d e sc rìb ed  as a ty p ic a l  a n típ sy c h o tic s . T h e  
in d d e n c e  o f ta rd iv e  d y sk in e s ia  d o e s  a p p e a r  to  b e  minimal 
w ith  d o z a p in e .  a l th o u g h  th e r e  is less  e v id e n c e  ío r  o th e r  
a ty p ica l a n tip sy c h o tic s  (p . 1060 .2 ; b u t  see  a lso  belovv).

O f 2811 p a tie n ts  s tu d ie d 5 in  t h e  firs t fe w  m o n th s  o f 
th e ra p y  w i th  p r o c h lo r p e m in e  (a  d ru g  w ith  a  h ig h  
p ro p en s ity  to  c a u se  e x tra p y ra m id a l rea c tio n s ) , 57 re p o r te d  
a d v e n e  e ữ ec ts, 16 oi ,w h ich  in v o lv e d  th e  e x ư a p y ra m id a l 
System . T h e re  w e re  4  d y s to n ic -đ y sk in e sic  r e a c tio n s  (a n  
in d d e n c e  o f 1 in  4 6 4  a n d  1 in  7 0 7  ío r  p a tie n ts  a g e d  u n d e r  
a n d  o v e r  3 0  y e a is  resp ec tiv e ly ) , 9  re p o r ts  o f p a rk in so n ism  
(u n d e r  60 y e a is ,  1 in  1555 ; o v e r  6 0  y e a rs , 1 in  1 5 9 ), a n d  3 
rep o r ts  o f a k a th ỉs ia  (1 i n  562).

O n e  e x p la n a t io n  o f  e x tra p y ra m id a l d iso rd e rs  is a n  
im b a lan c e  b e tw e e n  d o p a m in e rg ic  a n d  c h o lỉn e rg ic  System s 
in  th e  b ra in . H o w e v e r, th is  s im p le  m o d e l fails to  e x p la in  th e  
co -e x is te n c e  o f  a  v a rie ty  o f e x tra p y ra m id a l eH ects, a n d  
se v era l a l te m a t iv e  m e c h a n ism s  h a v e  b e e n  p ro p o se d .2-6 
H y p o th e ses  b a s e d  o n  in te r a c t io n s  b e tw e e n  d iffe re n t 
d o p a m in e  r e c e p to r  ty p e s  m a y  h e lp  to  e x p la in  th e  d e c re a se d  
te n d e n c y  o f  so m e  a n tip sy c h o tic s  to  in d u c e  th e s e  rea c tio n s  
(see  A ction  u n d e r  U ses a n d  A d m in isư a tio n , p . 104 6 .1 ).

1. CSM/MCA. Drug-induccd exưapyramidaí rcaaỉons. Current Probtems 
1994; 20: 15-16. Aỉso avaiiable at: h:tp://www.mhra.gov.uk/home/ 
idcplg?IdcServỉce*GFr_F!LE6-dDocName*CON20I5632frRevlsỉonS- 
eỊectiõnMethod=*LatestReỉeased (accessed 08/08/08)
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netưoleptic-induced movement disorders. Pharmacoỉ Rev 1995; 47: 575- 
604.

3. HoQoman LC, Marder SR. Management of acute extrapyramỉdaỉ eSects 
induced by andpsychodc drugs. Am J Health-Syst Pharm 1997; 54:2461- 
77.

4. Jlménez-Jimínez FJ, tí aL Drug-induced movement dỉsorders. Drug 
Saftíy 1997; 16: 180-204.

5. Bateman DN, tí ai. Extrapyramidal reactỉons to metodopramỉde and 
prodiỉorperaxlne. Q J Mcd 1989; 71: 307-11.

6. Eresheỉsky L tí a i Pathophysíoỉogỉc basỉs for schizophrenia and the 
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AKAIHSA. A k a th is ía  is  a  c o n d it ío n  o{ m e n ta l  a n d  m o to r  
res tỉe ssn ess  i n  w h ic h  th e r e  is a n  u r g e  to  m o v e  a b o u t  c o n - 
s ta n tly  a n d  a n  in a b il ity  to  sit o r  s ta n d  still. I t  is  t h e  m o s t 
c o m m o n  m o to r  a d v e rse  e ííe c t o f  t r e a tm e n t  w i th  a n tip sy -  
c h o tics .1 A c u te  a k a th is ia  is d o s e -d e p e n d e n t,  u s u a lly  d e v e l-  
o p s  w ith in  a  fe w  d a y s  o f b e g in n in g  ư e a tm e n t  o r  a h e r  a  
ra p id  in c re a se  i n  d o se , a n d  u s u a lly  im p ro v e s  i ỉ  t h e  d ru g  is  
s to p p e d  o r  t h e  d o se  re d u c e d . Antimuscarinừ antiparkinso- 
nian irugs a p p e a r  to  p ro v id e  o n ly  lim itẹ d  b e n e h t,  a l th o u g h  
success m a y  b e  m o re  lik e ly  in  p a tie n ts  w i th  c o n c o m ita n t  
p a rk in so tú sm . A  lo w  d o se  o f  a  beta blocker su  c h  as  
propranolol ( a l th o u g h  g o o d  e v id e n c e  is la d d n g 2) o r  a  btrno-

dừaepinế* m ay  b e  h e lp h il . Im p ro v e m e n t  h a s  a lso  b e e n  
re p o r te d  w ith  donidừư a n d  amantaấine b u t  th e  u se ỉu ỉn e ss  
o ! th e se  drugs m a y  b e  l im ite d  b y  a d v e rse  e ữ e c ts  o r  d ev e l-  
o p m e n t  of to re ran ce , resp e c tiv e ly . T h e  ta rd iv e  ío rm , like  
ta rd iv e  dysk inesia  (see b e lo w ), w h ic h  a p p e a rs  a íte r  se v era l 
m o n th s  of t te a tm e n t,  d o e s  n o t  re s p o n d  to  a n tũ n u sc a rin ic s  
a n d  is d iỉScult to  ư e a t

1. Miller CH, Heischhaclccr w w . Managing antỉpsychotìc-induccd acute 
and chronic akathisia. OrvỊ Sa/itf 2000; 22: 73-SI.

2. Barnts TRE. rí al. Central aaion beta-blodcera versus placrbo for 
neuroleptic-lnduced acute akathiáa. Available in The Cochnne 
Database 0í  Systemadc Revdewa; ĩssue 4. Chỉchester John WỈIey; 2004 
(accesed 21/08/08).

3. Resende Lima K et ai. Benzodỉazepỉnes for neuroỉeptíc-ỉnduced acute 
akathiĩia. Available in The Cochrane Đatabaae oỉ Syitemadc Sevlem; 
Issue 4. Chichester: John VVlley: 1999 (accessed 15/05/09).

DYSĨONIA. A cu te  d y s to n ic  rea c tio n s , w h ic h  m a in ly  a ỉíe c t 
th e  m u sd e s  of t h e  face, n e c k , a n d  t r u n k  a n d  i n d u d e  ja w  
d e n c h in g  (trism us), tortìcoU is, a n d  o cu ỉo g y rìc  cris is  a re  
re p o r te d  to  o c c u r in  u p  to  10%  oi p a ú e n ts  tak in g  a n tìp sy -  
cho tìcs. L aryngeal d y s to n ia  is  r a re , b u t  p o te n tia l ly  ỉa ta l .1 
D yston ias  u su a lỉy  o ccu r vvith in  th e  f iis t  fe w  days o f  t re a t-  
m e n t  o r  after a  dosage  in c re a se  b u t  m a y  a lso  d e v e lo p  o n  
w ith d ra w a l. T h ey  a re  tra n s ito ry , a n d  a re  m o s t  c o m m õ n  in  
c h ild re n  a n d  y o iũ ig  ad u lts . D y s to n ic  r e a c tỉo n s  m a y  b ẹ  co n - 
tro lle d  b y  antimuscarinics s u c h  as  biperìden o r  procyclidine, o r  
b y  antihừtamines s u c h  as diphenkydramine o r  pTomethaâne.1 
Btmodùaepina su c h  as diazepam c a n  also  b e  ũ se d . P ro p h y -  
lac tic  a n tìm u scarin ics  c a n  p re v e n t  th e  d e v e lo p m e n t o f  dy s- 
to n ias , b u t  r o u tin e  u se  is  n o t  r e c o m m e n d e d  as n o t  all 
p a tíe n ts  req u ire  th e m  a n d  ta rd iv e  d y sk in e s ia  m a y  b e  
u n m a sk e d  o r vvorsened  (see  b e lo w ); s u c h  a  s tra te g y  
sh o u ld  probab ly  b e  re se rv e d  fo r  s h o r t - te n n  u se  in  th o s e  a t 
h ig h  risk  of d ev e lo p in g  d y s to n ic  rea c tio n s , su c h  a s  y o u n g  
a d u lts  startíng  tre a tm e n t  w i th  h ig h -p o te n c y  an típ sy c h o tìc s  
o r  in  p a tíen ts  vvith a  h is to ry  o f d ru g - in d u c e d  d y s to n ia s .3-4 
S o m e p a tie n ts  m a y  d e v e lo p  ta rd iv e  d y s to n ia . A  r a n g e  of 
d m g s  h a s  b e e n  t r ie d  in  th is  c o n d it ìo n  b u t  w i th o u t  consis- 
t e n t  b e n e h t.5

1. Koek RJ, Pí EH. Acute laryngeal đystonic reactions to aeuroleptỉcs. 
Psỵdtosơmđtìa 1989; 30:359-64.

2. ván Harten PN, tt aỉ. Acute dystonỉa ỉnduced by drug treatment. BMJ 
1999;319:623-6.

3. WHO. Prophylactic use of acưỉchoUnergics in patỉents on long-term 
neuroleptic treatment: a consensus statement. Br J Psydàaứy 1990; 156: 
412.

4. Bames TRE. Comment on the WHO consensus statemenu Br J Psydùđừy 
1990; 156: 413-14.

5. Raja M. Managing amipsychodc-induced acute and tardlve dystonỉa. 
Drug SaỊrty 1998; 19: 57-72.

PARK3NSONISM. P a rk in so n ism , o f te n  in d is tỉn g u ish a b le  bom 
id io p a th ic  P a rk in so n 's  d ise a se  (p. 8 8 9 .1 ), m a y  d e v e lo p  
d u r in g  th erap y  w ith  a n tip sy c h o tic s , u s u a lly  a fte r  t h e  flrst 
few  vveeks o r  m o n th s  o f ư e a tm e n L  I t  is g e n e ra lly  s ta te d  to  
b e  m o re  c o m m o n  in  a d u lts  a n d  th e  e ld e rly , a l th o u g h  a 
re tro sp ec tiv e  s tu d y  w íth  h a ỉo p e r íd o l ỉ o u n d  a n  in v e rse  r e la -  
t io n sh ip  betvveen  d m g -in d u c e d  p a rk in só n ism  a n d  a g e .1 
T his p a rk in so n ìsm  is g e n e ia lly  rẽ v e rs ib le  o n  d ru g  vvith- 
d raw a l o r  dose re d u c tio n , a n d  m a y  so m e tim e s  d isa p p e a r  
g rad u a lly  d esp ite  c o n tin u e d  d ru g  th e ra p y . Antimuscarinic 
antìparkmsortían d ru g s  a re  u se d  to  su p p re s s  th e  sy m p to m s  
o f p a rk in so n ism .2 H o w e v e r, t h e y  a re  o f te n  m in im a lly  
eH ective a n d  c o m m o n ly  c a u se  a d v ẽ is e  e ữ e c ts . R o u tin e  usẽ  
fo r p rop h y lax is  is n o t  r e c o m m e n d e d  b e c a u s e  o f th e  r isk  o{ 
u n m a sk in g  o r  e x a c e rb a tin g  ta rd iv e  d y sk in e s ia  (seẹ b e lo w ). 
Amantadirư is a n  a lte m a t ív e  to  th e  a n tìm u sc a r im c s .2

1. Moỉemaa p. tí a l Reỉationship between age and iạddence oỉ 
parkỉnsonlsm ỉn psychiatric patỉẽnts treated wỉth halopcrídol. Am J 
Pĩychiatry 1986; 143:232-4.

2. Mamo DC, tí ai. Managing antipsychotỉc-lnduced parìdnsonỉsm. Drug 
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TARDIVE DYSKINESIA. T h e  C entral íe a tu re  o f ta rd iv e  dysk in esia  
is o ro ía d a l  dysk inesia  c h a ra c te r ise d  b y  p ro tru s io n  o í  th e  
to n g u e  ('fly  c a tc h in g ') , lip sm a c k in g , su ck in g , la te ra l  c h e w -  
ing, a n d  p o u tin g  o f th e  lip s  a n d  c h e ek s . T h e  t r u n k  a n d  
lim bs also b e c o m e  in v o lv e d  wdth c h o re iío rm  m o v e m e n ts  
su c h  as rep e titiv e  'p ia n o -p la y in g ' h a n d  m o v e m e n ts , 
s h o u ld e r  sh ru g g in g , fo o t ta p p in g . o r  ro ck in g  m o v e m e n ts . 
T h e  p rev a len ce  o f  ta rd iv e  d y sk in e s ia  a m o n g  th o se  rec e ív -  
in g  an tip sy ch o tícs  va ries  vvidely b u t  u p  to  6 0 %  of p a tie n ts  
m a y  dev e lo p  sy m p to m s. I n  m o s t  cases th e  c o n d it ìb n  is 
m ild  a n d  n o t P ro g ressiv e  a n d  te n d s  to  w a x  a n d  w a n e . 
A lth o u g h  tard iv e  d y sk in es ia  u s u a lly  d e v e lo p s  a h e r  m a n y  
y e a rs  o f an tip sy c h o tic  th e r a p y  n o  d e a r  c o rre la t ío n  h a s  
b e e n  shovvn be tvveen  d e v e lo p m e n t  o £ th e  c o n d it io n  a n d  
th e  le n g th  oi d ru g  t re a tm e n t  o r  t h e  ty p e  a n d  d a s s  o f  d ru g . 
H ow ever, dơỉapine does n o t  a p p e a r  to  b e  a s so d a te d  w ith  
th e  c o n d itio n  (b u t see  b e lo w ) a n d  in  so m e  cases u s e  h a s  
r e su lte d  in  im p ro v e m e n t o f  e s ta b lish e d  ta rđ iv e  d y sk in e s ia  
(see  S c h ứ o p h re n ia  u n d e r  C lo zap in e , p .  105 8 .2 ). W h e th e r  
o th e r  a typical a n tip sy c h o tic s  a lso  h a v e  a  lo w e r  in d d e n c e  
o f ta rd iv ẽ  d y sk in esiã  is  u n k n ò v v n . E a rly  d a tà  su g g e ste d  
th a t  th is  m ay  b e  th e  c a se ;1' 5 a  m o re  r e c e n t  c o h o rt  s tudy* 
c o n d u d e d  th a t  th e  r is k  w ith  a ty p ic a l a n tip sy c h o tic s  
(e x d u d in g  d o z a p in e )  is m o re  t h a n  h aU  th a t  w i th  d a s s ic a l  
an tip sycho tics. P e rh a p s  su rp d s in g ly ,  th is  s tu d y  a lso  fo u n d  
th a t  th e re  w a$ a  n o n -s ig n if ic a n t in c re a se  in  th e  risk  o ỉ  ta r -  
d iv e  dyskinesia  w i th  d o z a p in e  w h e n  c o m p a re d  vvith d a s -

http://www.mhra.gov.uk/home/


1050 Anxiolytic Sedatives Hypnotics and Antipsychotics

s ica l a n tìp s y c b o tỉc s .  H o w e v e r, i t  w a s  n o t  d e a r  s v h e th e r  
th is  vvas a n  a c tu a l  in c re a se  in  risk  w ith  d o z a p in e  o r  ư d o z -  

_  a p ỉn e - ư e a t e d  p a tie n ts  w e r e  a t  a  g re a te r  n s k  o f  iỉỉn ess- 
r e la te d  d y s lđ n e s ia . S y m p to m s  o í ta rd iv e  d y sk in e s ia  o f te n  
d e v e lo p  a f te r  s to p p in g  th e  a n tỉp sy c h o tíc  o r  a i te r  do$e 
re d ư c tio n . R isk  ỉa c to rs  i n d u d e  o ld  age, ỉe m a le  s e x  aữec- 
tìve d iso rd e r , s c h iz o p h ie n ia  c h a ra c te r ise d  b y  n e g a tiv c  
sy m p to m s , a n d  o rg a n ic  b r a in  d a m a g e .

S u g g e s te d  c a u se s  o f  ta rd iv e  d y sk in e s ia  i n d u d e  d o p a m in -  
e rg ic  o v e rac tív á ty , im b a la n c e  b e tv ré e n  d o p a m in e rg ic  a n d  
c h o l in e r g ỉc  a c tiv ity ,  s u p e r s e n s i t iv i ty  o ỉ  p o s ts y n a p t ic  
d o p a m ỉn e  re c e p to rs , p r e s y n a p t ic  c a te c h o la m in e ig ic  h y p e r-  
h m c t io n , a n d  a lte ra t io n s  o ỉ  t h e  g a m m a -a m in o b u ty iic  a d d  
(G A BA ) System .

O p tio n s  i n  t h e  m a n a g e m e n t  of ta rd iv e  d y sk in e s ia  i n d u d e  
a tte m p ts  a t  t r e a tm e n t  w h i le  m a in ta in in g  a n tip sy c h o tíc  
th e ra p y , o r  w i th d ra w a l  o f  a n d m u s c a r in ic  th e ra p y , a n d  
e i th e r  w i th d ra w a l  o f  t h e  a n tip s y c h o tỉc  o r  re d u c t ỉo n  o f  th e  
d o sa g e  to  t h e  m in ứ n u m  re q u ire d  o r  t ra n s íe r  to  a n  a ty p ica l 
a n típ sy c h o tic .

Ã l th o u g h  m a n y  d ru g s  h a v e  b e e n  tr ie d  in  th e  t r e a t m e n t  
o f  ta rd iv e  d y sk in e s ia  t h e r e  h a v e  b e e n  re la tív e ly  Ie w  d o u b le -  
b l in d  s tu d ie s . R e v ie w s  o f  ta rd iv e  d y sk in e s ia 1-5'7 h a  ve  
c o n d u d e d  th a t  t h e r e  a p p e a re d  to  b e  n o  re liab le  o r  safe 
t r e a tm e n t.  O v era ll, d a s s ic a l  a n tip sy c h o tic s  a p p e a re d  to  be  
t h e  m o s t e ííe c n v e  in  m a s k in g  sy m p to m s  o f ta rd iv e  
d y sk ìn e s ia  b u t  to le ra n c e  m a y  d e v e lo p  a n d  a vvorsening  o f 
t h e  u n d e r ly in g  p a th o p h y s io lo g y  b y  a n tip sy c h o tic s  h a d  to  b e  
a s s u m e d  o n  th e o r e t ic a l  g r o u n d s .  O th e r  d ru g s  w ith  
a n tid o p a m in e rg ic  a c tio n s  t h a t  tv e re  p ro b a b ly  o (  c o m p a ra b le  
efficacy  in d u d e d  reserpờte, oxypertíne, utrabmaàne, a n d  
metirosirư. T h è  n e x t  m o s t  e ữ e c tiv e  d n ig s  w e re  c o n s id e red  to  
b e  n o r a d r e n e rg ic  a n ta g o n is ts  s u c h  a s  cìonidint. S om e 
e n c o u ia g in g  re s u lts  h a d  a ls o  b e e n  o b ta in e d  vvith G A BA ergic 
d n ig s  s u c h  a s  th e  bmzodiazepints, bach/en, valproatt, a n d  
vigabatrìn, a l th o u g h  sy s te m a tic  r e v ie w s  o{ s tu d ie s  o f so m e  
G A B A ergic  drugs*  i n d u d in g  b e n z o d ia z e p in e s ’  ío u n d  th e  
e v id e n c e  in c o n d u s iv e  a n d /o r  u n c o n v in d n g .  T h e  eỉB cacy o f 
c h o lin e rg ic s  c o u ld  n o t b e  c o n h rm e d .10’11 D o p am in erg ics  a n d  
a n tim u sc a r in ic s  m o s tly  e x a c e rb a te d  sy m p to m s b u t  o th e r s 12 
h a d  c o m m e n te d  t h a t  t h e r e  w a s  n o  c o n v in d n g  e v id e n c e  th a t  
lo n g - tẹ rm  u se  o f a n tim u sc a r ín ic s  in c re a se d  th e  risk  o f 
d e v d o p in g  th e  c o n d it io n . O th e r  d ru g s  w h o s e  v a lu e  is 
u n d e a r  i n d u d e  vitamin E'1 a n d  so m e  c a ld u m -c h a n n e l  
b lo c k e rs .14

W l t h d r a w a ]  o f  t h e  c a u sa tiv e  d ru g  u su a lly  vro rsens th e  
c o n d it io n  a l th o u g h  s y m p to m s  o ỉ te n  d im in ish  o r  d isa p p e a r  
o v e r  a  p e r io d  o f  w e e k s  o r  s o m e tim e s  a y e a r  o r  so . Success is 
m o s t  lik e ly  i n  y o u n g e r  p a tie n ts .  D u r ín g  vvithdravval, d ru g s  
s u c h  a s  dừaepam o r  dontacpam m a y  b e  g iv e n  to  a llev ia te  
s y m p to m s . A lth o u g h  d a s s ỉc a l  a n tỉp sy c h o tíc s  a re  eữ ec tiv e , 
t h e ữ  r o u t in e  u se  to  s u p p re s s  sy m p to m s  is n o t  re c o m m e n d e d  
b u t  t h e y  m a y  b e  r e q u i r e d  fo r  a c u te  d istress in g  o r  life- 
th re a te n in g  r e a c tìo n s  o r  in  c h ro n ic  ta rd iv e  d y sk in esia  
ú n r e s p o n ã v e  to  o th e r  ơ e a tm e n t .  In  e x tre m e ly  se v e re  
r e s is ta n t  c a se s  s o m e  h a v e  u se d  a n  a n tip sy c h o tic  vvith 
vatproati o r  carbamattpine o r  TtỉỉTpmt w i th  mttìroiine.

I n  v ie w  o f  t h e  u n s a tis ía c to ry  m a n a g e m e n t  o f  ta rd iv e  
d y sk in e s iá . e m p h a s is  is p la c e d  o n  i ts  p r e v e n t i o n .  A n tip sy - 
c h o tic s  s h o u ld  b e  p re s c r ib e d  o n ly  w h e n  d e a r ly  in d ic a te d , 
s h o u ld  b e  g iv e n  in  t h e  m in ỉm u m  d o se , a n d  c o n tin u e d  o n ly  
w h e n  t h e r e  is  e v id e n c e  o f  b e n e h t .  A lth o u g h  d n ig  h o lid a y s  
h a v e  b e e n  s u g g e s te d  f o r  r e d u d n g  th e  r isk  o f  ta rd iv e  
d y sk in e s ia , th e  lim ite d  e v id e n c e  in d ic a te s  th a t  i n te m ip t io n s  
i n  d ru g  ơ e a tm e n t  m a y  in c re a se  t h e  risk  o f  b o th  p e is is te n t  
d y sk in e s ia  a n d  p s y c h o tic  r e la p s e .15 In c re a s in g  th e  d o se  o f 
a n tip s y c h o tic  g e n e ra lly  im p ro v e s  th e  c o n d it io n , b u t  o n ly  
te m p o ra r i ly .
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N e u ro ie p H c  m a l ig n a n t  s y n d ro m e .  T h e  n e u ro le p tic  m alig -  
n a n t  s y n d ro m e  (N M S) i$ a  p o te n t ỉa l ly  ỉa ta l  r e a c tio n  to  
s o m e  d ru g s  i n d u d in g  a n d p s y c h o tic s  a n d  o th e r  d o p a m ỉn e  
a n ta g o n is ts  s u c h  a s  m e to d o p ra m id e . T h e  d in ic a l  í e a t u r e s  
o ỉ  t h e  d a s s ic  s y n d ro m e  a re  u s u a lỉy  c o n s id e re d  to  i n d u d e  
h y p e r th e rm ia ,  s e v e re  e x tra p y ia m id a l  s y m p to m s  ỉn d u d in g  
m u s c u la r  r ig id ity , a u to n o m ic  d y s lu n c tío n , a n d  a lte re d  
lev e ls  oí c o n s d o u sn e s s .  S k e le ta l  m u s d e  d a m a g e  m a y  
o c c u r  a n d  th e  r e s u l tìn g  m y o g lo b in u T ia  m a y  le a d  to  r e n a l  
ía i lu re .  H ovvever, th e re  a p p e a r  to  b e  n o  u n iv e is a l  c rite r ia  
ior d iag n o sis . S o m e  b e lie v e  t h e  d a s s ỉc  sy n d ro m e  to  b e  th e  
e x ư e m e  o f  a  r a n g e  o f  e ííe c ts  a s so tía te d  vvith a n tip sy c h o tic s  
a n d  h a v e  in tro d u c e d  th e  c o n c e p t o f m ild e r  v a ria n ts  o r  
in c o m p le te  ío rm s . O th e rs  c o n s id e r  it  to  b e  a  ra re  id io sy n - 
c ra tic  r e a a i o n  a n d  su g g e st t h a t  th e  te rm  n e u ro le p tic  
m a l ig n a n t  s y n d ro m e  sh o u ld  b e  re se rv e d  fo r th e  fuU -blõw n 
re a c t io n . C o n se q u e n tly , e s tim a te s  of th e  I n c i d e n c e  v a ry  
g re a tly  a n d  r e c e n t  e s tim a te s  h a v e  ra n g e d  h o m  0 .0 2  to  
2 .5 % . T h e  m o r ta li ty  ra te  h a s  b e e n  su b s ta n tia ỉ; a l th o u g h  it 
h a s  d e c re a se d  o v e r  th e  y e a rs  w i th  ũ n p ro v e d  d iag n o sis  a n d  
m a n a g e m e n t ,  th is  m a y  a lso  b e  d u e  to  th e  d e te c tio n  a n d  
in d u s io n  o f t h e  m ild e r  o r  in c o m p le te  v a ría n ts .  Possib le 
risk  ỉa c to rs  i n d u d e  d e h y d ra t io n . p re -e x is t in g  o rg a n ic  b ra ín  
d ise a se . a n d  a h is to ry  of a  p re v io u s  ep iso d e ; y o u n g  m ale s  
h a v e  a lso  b e e n  r e p o r te d  to  b e  p a rt ic u la r ly  su scep tib le .

T h e  p a t h o g e n e s l s  o ỉ  N M S is still u n d e a r .  B lo ck ad e  of 
d o p a m in e rg ic  r e c e p to rs  in  t h e  c o rp u s  s tr ia tu m  is th o u g h t  to  
c a u se  m u s c u la r  c o n tra c tio n  a n d  lig id ity  g e n e ra tin g  h e a t  
w h i l e  b lo c k a d e  o ỉ  d o p a m in e r g ic  r e c e p to r s  in  t h e  
h y p o th a la m u s  le a d s  to  im p a ire d  h e a t  d iss ip a tio n . P e r ip h e ra l  
m e c h a n ism s  s u c h  as  v a s o m o to r  p a ra ly sis  m a y  a lso  p la y  a  
ro le . A lso a  s y n d ro m e  re se m b lin g  N M S h a s  b e e n  se e n  a f te r  
vvithdravval o f  t r e a tm e n t  w i th  d o p a m in e  a g o n is ts  su  c h  as 
le v o d o p a  (see  p .  9 0 6 .2 ). S y m p to m s  d e v c lo p  rap id ly  o v e r  24  
to  7 2  h o u r s  a n d  m a y  o c c u r  d a y s  to  m o n th s  a ỉ te r  s ta r tin g  
a n tip sy c h o tic  m e d ic a tìo n  OT in c re a se  in  d osage, b u t  n o  
c o n s is te n t  c o ư e la t io n  w ith  d o sa g e  o r  le n g th  o ỉ  th e r a p y  h a s  
b e e n  fo u n d . S y m p to m s  m a y  la s t  fo r u p  to  14  d a y s  a h e r  
s to p p in g  o ra l  a n tip sy c h o tic s , OT ío r  u p  to  4  w e e k s  a íte r  
s to p p in g  d e p o t  p r e p a ra tío n s .  A ll a n d p sy c h o tic s  a re  cap ab le  
o f i n d u d n g  N M S ; d e p o t p re p a ra tio n s  m a y . hovvever. b e  
a s s o d a te d  vvith p ro lo n g e d  re c o v e ry  o n c e  i t  d ev e lo p s, a n d  
h e n c e  a  h ig h e r  m o r ta li ty  r a te .  U se  w ith  l i th iu m  c a rb o n a te  o r  
a n tim u sc a r in ic s  m a y  in c re a se  t h e  l ik e lih o o d  o f d e v e lo p in g  
th e  sy n d ro m e .

A n d p s y c h o tic  m e d ic a tio n  s h o u ld  b e  vvithdravvn irrưne- 
d ia te ly  o n c e  th e  d iag n o sis  o ỉ  t h e  d a s s ic  sy n d io m e  is m ad e ; 
th is  s h o u ld  b e  fpllov*ed b y  sy m p to m a tic  a n d  su p p o rtiv e  
t h e r a p y  i n d u d i n g  c o o lin g  m e a s u r e s ,  c o r r e c t io n  of 
d e h y d ra t io n , a n d  t r e a tm e n t  o f  ca rd io v a sc u la r, re sp ira to ry , 
a n d  re n a l  c o m p lica tio n s . v v h e th e r  a n tip sy c h o tic s  s h o u ld  b e  
w ỉ th d ra w n  h o m  p a tìe n ts  vvith  m ỉld  a tta d c s  a n d  h o w  th e y  
s h o u ld  b e  m a n a g e d  is a  m a t te r  o ỉ  d eb a te .

T h e  e ỉB cacy  o f  s p e d h c  d ru g  th e r a p y  re m a in s  to  b e  
p ro v e n , a n d  ju s t ìh c a t io n  ío r  u s e  is  b a se d  m a in ỉy  o n  case 
re p o r ts .
•  Dantrolcnc vvas h rs t  u s e d  b e c áu se  o í  its  e ữ ic a cy  in  

m a l ig n a n t  h y p e r th e rm ia .  I t  h a s  a  d ire c t a c tio n  o n  sk e le ta l 
m u s d e  a n d  m a y  b e  p a rt ic u la r ly  e h e c tiv e  ỉo r  th e  rev e rsa l 
o f  h y p e r th e rm ỉa  o f m u s d e  o rig in .

•  I n  c o n tra s t.  d o p a m in e rg ic  a g o n is ts  m a y  reso lv e  h y p e r-  
th e r m ia  o f  c e n ư a l  o r ig in ,  r e s to r ỉn g  d o p a m in e rg ic  
t ra n s m is s io n  a n d  h e n c e  a lle v ia d n g  e x tra p y ra m ìd a l  
sy m p to m s. T h e re  h a v e  b e e n  iso la te d  re p o r ts  o f success 
w i th  amantadine a n d  levodopa b u t  bromocriptme is 
g e n e ra lly  p r e íe r r e d .  A n y  u n d e rly in g  p sy ch o sis  m ay , 
h o w e v e r ,  b e  a g g ra v a te d  b y  d o p a m in e rg ic  d ru g s.

•  S in c e  d a n tr o le n e  a n d  d o p a m in e rg ic s  a c t in  d iííe re n t  w ays 
a  c o m b in a tìo n  o f  t h e  tw o  m ig h t  b e  u se íu l , b u t  a n y  
a d v a n ta g e  is  u n p ro v e n .

•  Antimuscarinia a re  g e n e ra lly  c o n s id e re d  to  b e  o f  l ittle  u se  
a n d  m a y  a g g ra v a te  t h e  a s s o d a te d  h y p e r th e rm ia .

• Bemodiazepines m a y  b e  u s e d  fo r  s e d a d o n  in  a g ita te d  
p a t íe n ts  a n d  m a y  b e  o í  u s e  a g a in s t  c o n c o m ita n t 
c a ta to n ia .  E C T  m a y  b e  a n  a lte m a t ív e  in  r e h a c to ry  cases 
o f  N M S o r  v v h en  c a ta to n ic  sy m p to m s  a re  p re se n t.

R e - ìn ữ o d u c tio n  o ỉ  a n tìp sy c h o tìc  th e r a p y  m a y  b e  p o ssib le  
b u t  is  n ó t  a lw a y s  su cce ssh il a n d  e x ư e m e  c a u tío n  is a d v ised . 
I t b a s  b e e n  re c ò m m e n d e d  th a t  a  g a p  o ỉ  a t  le a s t  5 1 0  14 days 
s h o u ld  b e  l e h  a h e r  re s o lu tío n  o f  th e  sy m p to m s  b e ío re  
a tte m p tin g  r e - in h o d u c t ío n .

R e fe re n c e s .
1. VVells AJ, tí aí. Neuroiepcic rechaỉỉenge aỉier neurolepúc maỉỉgnant 

synđrorae: a sc  report and lỉteramre review. Drug Intel! ơin Pharm 1988; 
22: 475-80.

2. Bristovv MF, Kobea D. How 'miỉỉgnant' ỉs the neuroỉeptỉc maỉỉgr ant 
syndrome? BMJ 1993; 307:1223-4*

3. Komhuber J, Weỉler M. Neurdepdc malignant synđrome. Curr opĩn 
Neurol ì 994; 7: 353-7.

4. Veỉamoor VR. tí  a i Management oi suspeữéd neuroleptíc maỉỉgnant 
syndrome. Can J Psydĩiatry 1995; 40: 545-50.

5 . ' Ebadl M. Sĩỉnỉvasan SK. Pathogenesỉs, prevemion. and treatroen oí
neuroleptíe-induced movemenỉ disorders. Pharmacol Rev 1995; 47: 5 T5- 
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6. Bristow MF, Kohen D. Neurdeptỉc maỉlgnant syndrome. Br J Hosp. 4ed 
1996;55:517-20.

7. Veiaraoor VR. Neuroỉeptic maỉignant syndrome: recognỉtỉon. prev m- 
tỉon and management. DntỊ SaỊtíy 1998; 19: 73-82.

8. Adnet ĩ ,  tí ai. Neuroỉeptic malignant syndrome. Br 3 Anaexth 2000; 15: 
129-35.

9. Strawn JR, tí aỉ. Neuroỉeptíc malỉgnant syndrome. Am J Psyehiatrỵ 20 17; 
164: 870-6.

W H h d ra w a l .  S to p p in g  ư e a tm e n t  w i th  a n  a n tip sy c h o  ic 
a b ru p t ly  m a y  p r õ d u c ẽ  w ith d ra w a l sy m p to m s , th e  m t s t  
c o m m o n  o ỉ  vvh ich  a r e  n a u s e a ,  v o m irin g , a n o re x ia , d ia  r- 
h o e a ,  r h in o r rh o e a ,  svveating, m yalg ias , p a ra e s th e s ũ  s, 
in so m n ia ,  res tle ssn e ss , a n x ie ty , a n d  a g ita d o n .1 P a d e r t s  
m a y  a lso  e x p e r ie n c e  v e rtig o , a l t e m a te  íee lỉn g s  o f w a rm  h  
a n d  co ld n e ss , a n d  t re m o r .  S y m p to m s  g e n e ra lly  b e g  n  
vvith in  1 to  4  d a y s  o f  w i th d ra w a l a n d  a b a te  vvithỉn 7  to  4  
d ay s. T h e y  a re  m o re  s e v e re  a n d  h e q u e n t  vvhen  a n tim u sc  I- 
rin ic s  a re  s to p p e d  s im u lta n e o u s ly .

1. DỈIsaver sc. Withđrawaỉ phenomena associateđ with antidepressam a id 
antipsychoùc agems. ữruf Safetỵ 1994; 10: 103-14.

Treatment oíAdverse Effects
A ite r  a n  o v e rd o se  o f c h lo tp r o m a á n e  o r  o th e r  p h e n o th  
a á n e s ,  p a d e n ts  s h o u ld  b e  m a n a g e d  vvith i n t e n s h e  
s y m p to m a tìc  a n d  s u p p o rtiv e  th e ra p y . A c d v a te d  c h a rc o  li 
s h o u ld  b e  g iv e n  o ra lly  ư  a  p o ie n tia l ly  to x ic  a m o u n t  o f  ứ  e 
p h e n o th ia z in e  h a s  b e e n  in g e s te d  vvỉth in  1 h o u r  of 
p re s e n ta t ío n , p ro v id e d  th a t  th e  a in v a y  c an  b e  p ro te c te d ; 
th e  b e n e d t  o f g a s tr ic  d e c o n ta m in a t io n  is u n c e n a in .  D ia lysis 
Í5 o f  l ittle  o r  n o  v a lu e  i n  p o iso n in g  b y  p h e n o th ia z ìn e s .

H y p o te n s io n  s h o u ld  b e  c o rre c te d  b y  ra is in g  th e  p a tie n t  s 
leg s  a n d  b y  g iv in g  in ư a v e n o u s  í lu id s .  D ru g s  w it7  
p r o n o u n c e d  a l p h a - a d r e n e r g i c  a c t i v i t y ,  s u c h  a s  
n o ra d re n a lin e ,  o r  h ig h -d o s e  d o p a m in e  m a y  b e  b e n e C d .1  
w h e r e  h y p o te n s io n  is th o u g h t  to  b e  m a in ly  d u e  to  d e c re a se  1 
sy s te m ic  v a sc u la r  re s is ta n c e . C e n tra l  v e n o u s  p r e s s u r :  
m o n ito r in g  s h o u ld  b e  c o n s id e re d  in  r e h a c to ry  cases. If I 
v a s o c o n s t r ia o r  is  c o n s id e re d  n e c essa ry  in  t h e  m a n a g e m e n  t 
o f  p h e n o th ia z in e - in d u c e d  h y p o te n s io n  th e  u s e  o f a d re n a  - 
l in e  o r  o th e r  sy m p a th o m im e tìc s  w i th  h ig h  b e ta - a d re n e r g i : 
a g o n is t  p ro p e r tíe s  s h o u ld  b e  a v o id e d  s in c e  th e  a lp h a ' 
b lo d d n g  e ữ e c ts  o f  p h e n o th ia z in e s  m a y  im p a h  th e  u su a l 
a lp h a -m e d ia te d  v a s o c o n s tr ic d o n  o í  th e s e  d ru g s, re su ltin g  ũ  
u n o p p o s e d  b e ta - a d re n e r g ic  s t im u la tio n  a n d  in crease i 
h y p o te n s io n .

T h e  ư e a tm e n t  o í  n e u ro le p tíc  m a l ig n a n t  sy n d ro m e  an i 
t h e  d iíC c u ld e s  o ỉ  t r e a d n g  e x tra p y ra m id a l a d v e rse  e ffec tỉ 
e s p e d a l ly  ta rd iv e  d y sk in e s ia , a re  d iscu ssed  a b o v e  a n d  01 

p . 1 0 4 9 .2 , re sp e c tiv e ly .

Precautions
C h l o r p r o m a z i n e  a n d  o t h e r  p h e n o t h i a z i n c s  ar< 
c o n tra - in d ic a te d  in  p a tie n ts  w i th  p re -e x is t in g  CNS depres- 
s io n  o r  c o m a , b o n e -m a r r o w  su p p re s s io n , p h a e o c h ro m o -  
c y to m a , o r  p r o la c tin - d e p e n d e n t  tu m o u rs .  T h e y  s h o u ld  be 
u se đ  w i th  c a u tio n  o r  n o t  a t  a ll i n  p a tie n ts  w ith  im p a ire d  
liv e r , k id n e y , c a rd io v a sc u la r , c e re b ro v a sc u la r, a n d  resp h -  
a tõ r y  íu n c ú o n  a n d  in  th o s e  w ith  a n g le - d o s u re  g lau co m a, a 
h is to r y  o f  j a u n d ic e ,  p a rk in s o n is m . d ia b e te s  m e ll itu s , 
h y p o th y ro id is m , m y a s th e n ia  g rav is , p a ra ly tic  ileus, p ro - 
s ta t ic  h y p e rp la s ia ,  OI u r in a r y  re te n tio n .  C are  is r e q u ire d  in  
p a t i e n ts  w i th  e p ile p s y  o r  a  h i s to r y  o f  s e iz u re s  as 
p h e n o th ia z in e s  m a y  lovver th e  se iz u re  th re sh o ld . D eb ili- 
ta te d  p a tie n ts  m a y  b e  m o re  p ro n e  to  t h e  a d v e rse  effec ts o  1 
p h e n o th ia z in e s  a s  m a y  th e  e ld e rly , e s p e d a l ly  th o se  w ith  
d e m e n t ia .  F o r  p r e c a u t ìo n s  o ỉ  p h e n o th ia z in e s  in  p re g n a n c y , 
s e e p .  1051 .3 .

T h e  s e d a tiv e  e ỉỉe c ts  o ỉ  p h e n o th ia z in e s  a re  m o s t m a rk e d  
i n  t h e  firs t ỉe w  d a y s  o f  ư e a tm e n t ' a ã e c te d  p a ú e n ts  sh o u ld  
n o t  d r iv e  o r  o p e ra te  m a c h in e ry .

T h e  e ííe c ts  o ỉ  p h e n o th ia z in e s  o n  th e  v o m itin g  c e n tre  
m a y  m a s k  th e  sy m p to m s  o f  o v e rd o sa g e  o f  o th e r  d rugs, o r  of 
d iso rd e rs  s u c h  as  g a s tro in te s tin a ỉ  o b s tru c tio n . U se  a t 
e x ư e m e s  o f  t e m p e ra tu re  m a y  b e  h a z a rd o u s  sũ ice  b o d y  
te m p e ra tu re  re g u la tío n  is im p a ữ e d  b y  p h e n o th ia z in e s .

R e g u la r  e y e  e x a m in a tio n s  a re  a d v isa b le  ío r  p a tie n ts  
rec e iv in g  lo n g - te rm  p h e n o th ia z in e  th e r a p y  a n d  a v o id a n c e  
o f u n d u e  e x p o s u re  to  d i r e a  su n lig h t  is  r e c o m m e n d e d . 
P h e n o th la z in e s  s h o u ld  b e  u se d  w ith  c a u tio n  in  th e  p re se n c e  
o f  a c u te  in íe c tio n  o r  le u c o p e n ia .  B lo o d  c o u n ts  a re  a d v ise d  ư  
th e  p a t ie n t  d e v e lo p s  a n  u n e x p la in e d  ũ ư e c t io n  o r  lev e r .

P a tie n ts  s h o u ld  r e m a in  s u p in e  ỉ o r  a t  le a s t 30  m in u te s  
a í te r  p a re n te ra l  d o se s  o f  c h lo rp ro m a z in e ;  b lo o d  p re s su re  
s h o u ld  b e  m o n ito re d .

A b ru p t  w i th d ra w a l  o í  p h e n o th ia z in e  th e r a p y  is  b e s t 
a v o id e d .

All cross-reíerences reier to entries ìn Volume A
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A ID S. I so la te d  re p o r ts 1-2 h a v e  su g g e ste d  th a t  p a tìe n ts  w i th  
A ID S m a y  b e  p a rt ìc u la r ly  su sce p tìb le  to  an tip sy c h o tic -  
in d u c e d  e x tra p y ra m id a l  e ííe c ts .

1. Hoỉlander ĨLrtal. Extrapyiamidal symptoms !n AIDS parientsgivcn ỉow- 
dose metodopramide or dilorpromazine. Laruet 1985; ỉỉ: 1186.

2. Edelstein H. Knỉght RT. Severe paridnsonỉsm in two AIDS patients 
taldng prochỉorperadne. Lanctí 1987; iỉ: 341-2.

A s ih m a . F in d in g s  o f a  r e ư o s p e c tív e  c ase -co n tro l s tu d y 1 
a p p e a re d  to  in d ic a te  t h a t  a s th m a tic  p a tie n ts  g iv e n  an tip sy -  
c h o tic s  w e re  a t  a n  in c re a se d  risk  o ỉ  d e a th  o r  n e a r  d e a th  
b o m  a s th m a .

1. Joseph KS, tí aỉ. Increased morbidity and mortaUty reỉated to asthma 
among asthmadc patients who use major tranquỉỉlỉsers. BMJ1996; 3X2: 
79-82.

B r e a s t  t e e d in g .  T h e  A m e ric a n  A c a d e m y  of P ed ia tric s1 co n - 
s id e rs  th a t  t h e  u s e  o f  c h lo rp ro m a r in e  b y  m o th e rs  d u r in g  
b re a s t  { eed ing  m a y  b e  o !  c o n c e m , s in ce  th e r e  h a v e  b e e n  
re p o r ts  o f  g a la c to r rh o e a  in  t h e  m o th e r  a n d  o f  d row siness, 
le th a rg y , a n d  d e d in e s  in  d e v e lo p m e n ta l  scores i n  th e  
in ỉa n t .  T h e  BNF c o n s id e rs  t h a t  t h e  u se  o f a n tip sy ch o tics  
s u c h  as  c h ỉo r p r o m a r in e  s h o u ld  b e  a v o id e d  b y  b re a s t-ỉe ed -  
in g  m o th e r s  u n le s s  a b s o lu te ly  n e c essa ry .

C h lo r p ro m a d n e  w a s  d e te c te d 2 in  a ll m ilk  sam ples  b o m  4  
w o m e n  a t  c o n c e n tra t io n s  ra n g in g  íro m  7  to  9 8 n a n o -  
g ra m s /m L . T w o  o f  th e  w o m e n  b re a s đ e d  th e ir  in ía n ts , b u t  
o n e  in ía n t  sh ovved  n o  e íte c ts  w h ile  t h e  o th e r  w as n o te d  to  
b e  drovvsy a n d  l e th a rg ic  m ilk -c h ỉo ip ro m a z in e  c o n c e n ư a -  
t io n s  w e re  7  a n d  92  n a n o g ra m s /m L , resp ec tiv e ly .

1. American Academy ot Pediatrics. The transíer of drugs and other 
Chemicals into human milk. Pedĩatna 2001; 108:776-89. [Retired May 
2010] Correcdon. ibii.; 1029. Also available ac http://aappolicy. 
aappubUcations.Org/cgi/contem/full/pediatrics%3bI08/3/776 (ãccessèd 
27/10/04)

2. Wiles DH. a  ủl. chiorpromarừie levels in plasma and milk of nunĩng 
mothers. Br J clin Pkarmacol 1978; 5: 272-3.

c h d d r e n .  F e w  p h e n ồ th i a á n e s  a re  r e c o m m e n d e d  fo r  u se  
i n  c h ỉld re n ; i n  p a r t ic u la r  t h e r e  h a v e  b e e n  c o n c e m s  a b o u t  
t h e  u s e  o (  p h e n o th i a r in e  d e riv a tiv e s  in  in ía n ts  (see S u d - 
d e n  I n ía n t  D e a th  S y n d ro m e , p . 6 3 9 .1 ). F o r  r e íe re n c e  to  
t h e  u se  o f  c h lo r p r o m a r in e  in  in ỉa n ts  suH ering  n e o n a ta l  
a b s tin e n c é  s y n d rõ m e  se e  S u b s ta n c e  D e p e n d e n c e , O pio ids, 
u n d e r U s e s  a n d  A d m in is ơ a tio n , p .  1047 .1 . F o r  o th e r  u ses  
in  c h ild re n  se e  a lso  A d m in is ơ a tìo n  in  C h ild ren , p . 1046 .2 . 

R e fe re n c e s .
1. Dyer KS, Wooỉf AD. Use oí phenothỉazỉnes as sedatives in chỉỉdren: what 

aré the risks? Drug SaỊèty 1999; 21: 81-90.

C o rrto c t s e n sh isc rtio n . T h e  BNF w a m s  th a t  b e cau se  o f th e  
r is k  o f c o n ta c t  se n s ỉt is a tio n , h e a l th  vvorkers sh o u ld  a v o id  
d ire c t  c o n ta c t  veith  c h lo rp ro m a z in e ;  tab le ts  shoulđ not be 
c ru s h e d  a n d  S o lu tio n s  s h o u ld  b e  h a n d le d  w ith  care.

D riv in g . W h ile  p sy c h o tic  d iso rd e rs  p ro b ab ly  adv erse ly  
a ffe c t d r iv in g  sk ill, t r e a tm e n t  vvith an tip sy c h o tic s  c a n  also 
b e  h a z a rd o u s , a l th o u g h  p a tie n ts  m a y  b e  sa ỉe r  d riv e rs  w i th  
m e d ic a tio n  t h a n  vv ithou t. Im p a irm e n t  o f p e rio rm a n c e  is 
la rg e ly  re la te d  to  se đ a tiv e  a n d  e x tra p y ra m id a l eỉíec ts. In  
t h e  UK, t h e  D r iv e r  a n d  V eh ic le  l ic e n s in g  A u th o r ity  
(DVLA) c o n s id e rs  th a t  a ll d ru g s  a c tìn g  o n  th e  CNS c an  
im p a ir  a le r tn e s s , c o n c e n tra tio n , a n d  d riv ỉn g  p e rio rm a n c e , 
p a rt ìc u la r ly  a t  t h e  s ta r t  o f  ơ e a tm e n t  o r  w h e n  th e  do se  is 
in c re a se d ; d r iv in g  m u s t  c e a se  if  p a tie n ts  a re  a d v erse ly  
a h e c te d . D u r in g  a n  a c u te  p sy c h o tic  illness, o r  a n  e p iso d e  
o f  m a n ia  o r  h y p o m a n ia ,  d r iv in g  s h o u ld  cease . A iter a n  iso- 
la te d  e p iso d e , re - I ic e n s ỉn g  c a n  b e  c o n s id e re d  p ro v id e d  th e  
p a t ie n t  h a s  r e m a in e d  w e ll a n d  s tab le  fo r a t lea s t  3 m o n th s , 
is c o m p lia n t  w i th  tre a tm e n t,  a n d  h a s  reg a in e đ  insight; in  
a d đ it io n , t h e  p a t ie n t  s h o u ỉd  be  ỉ re e  h o m  a n y  ad v e rse  
eH ects o f m e d ic a tio n  th a t  vvould im p a ir  d riv ing . If th e re  
h a v e  b e e n  4  o r  m o re  e p iso d e s  o f  m o o d  svving vvithin th e  
p re v io u s  12 m o n th s ,  a t  le a s t  6 m o n th s  of stab ility  vvill be  
re q u ire d  b e ío re  re - l ic e n s in g  ca n  b e  co n s id e red . D rivers of 
h e a v y  g o o d s  a n d  p u b lic  S erv ice ' v e h id e s  a re  n o rm a lly  
r e q u ire d  to  b e  w e ll a n d  s ta b le  fo r  3 y ea rs  b e ío re  d riv in g  
c a n  r e s u m e .1

1. Driver and Vehide Lỉcenslng Agency. For medical practitioners: at a 
glãace guìdc to che currcm međicaí siaadaiủs oỉ Bmèss co drỉve (ỉssued 
November 2013). Avaỉlabỉe ac https://vmw.gov.uk/govemnienư 
uploads/system/uploads/attachment data/íile/25899 Waagvl.pdf 
(accessed 25/11/13)

T h e  e ld e r ly . T h e  risk  o f  hip ỷracture h a s  b e e n  re p o n e d  to  b e  
in c re a se d  in  e ld e r ly  p a tie n ts  g iv e n  an tip sy c h o tic s . A  la rg e  
c a se -c o n ơ o l  s tu d y  in  p a tie n ts  o v e r  6 5  ỉo u n d  th a t  c u rre n t  
u s e rs  o f  a n típ sy c h o tìc s  h a d  a  tw o fo ld  in c re a se  in  th e  risk  
o f  h íp  h a c tu r e s .1 T h e  e ffe c t w a s  d o se -re la te d  a n d  th e  
in c re a se d  r is k  w a s  s ũ n ila r  fo r  c h ỉo rp ro m a r in e ,  h a lo p erid o l, 
a n d  th io r id a z in e .  I t  w a s  su g g e ste d  th a t  an tip sy c h o tic -  
in d u c e d  s e d a t ìo n  o r  o r th o s ta t ic  h y p o te n s io n  c o u ld  in c re a se  
t h e  r isk  o f  ía lls  i n  e ld ec ly  p e rso n s . A  s tu d y  in  12 sch izo - 
p h r e n ic  p a t ie n ts  re c e iv in g  a n tip sy c h o tic s  p lu s  o th e r  d ru g s  
s u c h  as  a n tú n u s c a r in ic s  o r  b e n z o d ia z e p in e s  h a s  suggested  
t h a t  lo n g - te rm  t r e a tm e n t  w i th  an n p sy ch o tìcs  m a y  
d e c re a se  b o n e  m in e ra lis a tio n .2 A  la te r  s tu d y  suggested  
t h a t  a n y  in c re a se d  r isk  o f  ía lls  m ig h t  b e  d u e  to  a n  e ííe c t  o f

a n tip sy c h o tic s  o n  b a la n c e  as  th io r id a r in e  w a s  ío u n d  to  
in c re a se  svvay in  e ld e r iy  b u t  n o t  y o u n g  su b je c ts .J A  m eta -  
a n a ly s is  o f  98  s tu d ie s4 c o n d u d e d  th a t  th e r e  w a s  a  m o d e r-  
a te  a n d  d in ic a lly  sig n U ican t in c re a se  in  th e  r isk  o í  frac- 
tu re s  w i th  th e  u se  o f  m o s t d a s se s  o f p sy c h o tro p ic  drugs, 
in d u d in g  a n tip sy c h o tỉc s . Hovvever, t h e  e v id e n c e  h o m  
th e s e  s tu d ie s  w a s  b a se d  so le ly  o n  o b se rv a tio n a l d a ta , w ith  
m in im a l  a d ju s tm e n t  ỉo r  c o n ío u n d e rs , a n d  p o te n t ia l  ío r  
p u b l ic a tìo n  b ias.

A  la rg e  c a se -c o n tro l  s tu d y 5 ío u n d  th e  risk  o f  c o m m u n ity -  
a c q u ire d  pneumonía to  b e  in c re a se d  in  p a tie n ts  a g e d  65  y e a rs  
a n d  o v e r  vvho w e r e  c u r r e n t  u se rs  o f  e i th e r  d a s s ic a ỉ  o r  
a ty p ic a l  a n tip sy c h o tic s . T h e  r is k  w as d o s e -d e p e n d e n t a n d  
o c c u rre d  so o n  a f te r  b e g in n in g  n e a tm e n t

T h e  u se  o f a n tip sy c h o tic s ' to  m a n a g e  b e h a v io u ra l  
c o m p lic a tío n s  o f  demerữia m a y  in c re a se  th e  r a te  o f c ogn itive  
d e d in e .6-7 E ld erly  p a tie n ts  w ỉ th  d e m e n tia , e s p e d a lly  L ew y- 
b o d y  d e m e n tìa ,  a re  r e p o i te d  to  b e  h ig h ly  su sce p tìb le  to  th e  
e x tra p y ra m id a l a d v e is e  effec ts o f  a n tip sy c h o tíc  d ru g s,8-’  a n d  
th e  rẽ ã c t io n  c a n  b e  e x tre m e ly  se rio ũ s , e v e n  ỉa ta l. ư  th e se  
d ru g s  a re  to  b e  u s e d  in  e ld e r iy  p a tie n ts  w i th  d e m e n tia , th e n  
v e ry  lo w  doses s h o u ld  b e  u se d . a n d  s p e d a l  c a re  s h o u ld  be 
t a k e n  u  t h e  d e m e n t ia  is s u sp e c te d  to  b e  o f  th e  L ew y -b o d y  
ty p e  s in c e  s u d d e n  l if e - th re a te n in g  d e te r io ra tio n  m a y  
o c c u r .10 D ep o t p re p a ra tio n s  s h o u ld  n o t  b e  u s e d  a n d , since  
d o p a m in e  D2 re c e p to rs  -m ay  b e  in v o lv e d , i t  h a s  b e e n  
s u g g e s te d  th a t  c o n á d e r a t io n  c o u ld  b e  g iv e n  to  u s in g  a n  
a n tip sy c h o tic  s u c h  as  d o z a p in e  th a t  d o e s  n o t  p r in d p a l ly  
a n ta g o n is e  th o se  rec e p to rs ;’  hovvever, th e  u s e  o f a typ ica l 
a n tip sy c h o tic s  i n  s u c h  p a tie n ts  is n o t  v v ith o u t its  r isk  a n d  
th e r e  is  e v id e n c e  o f  a n  in c re a se d  d e a th  ra te  w i th  t h e ừ  use  
(see  u n d e r  R isp e rid o n e , p . 1 1 0 5 .1 ).

A n  incnased rìsk oỊ ẩeath h a s  a lso  b e e n  n o tc d  in  e ld e riy  
p a tie n ts  g iv en  d a s s ic a l  an tip sy c h o tìc s . R e tto sp e c tiv e  c o h o rt  
s tu d ie s ,11-12 in v o lv in g  a ro u n d  6 0 0 0 0  p a tie n ts  g iv e n  a typ ica l 
o r  c lass ica l a n tip sy c h o tic s , fo u n d  th a t  d a s s ic a l  a n tip sy -  
c h o tìc s  w e re  a t  le a s t  as like ly  as  th e  a ty p ica ls  to  in c re a se  th e  
r isk  o f d e a th  in  t h e  e ld e rly . T h e  a u th o rs  a ỉso  su g g ested  th a t  
th e  g re a te s t  in c re a se  in  r isk  o c c u rre d  so o n  a fte r  s ta r tin g  
th e r a p y  a n d  w ith  h ig h e r  d o ses  o f  d a ssic a l a n d p sy ch o tics . A 
s im ila r  r is k  o ỉ  d e a th  vvith u se  o ỉ  d a s sic a l  a n típ sy c h o d c s  w as 
a lso  s e e n  in  a  la rg e  re tro sp e c tív e  p o p u la tìo n -b a se d  s tu d y 11 
in  e ld e r iy  p a d e n ts  w i th  d e m e n t ía  w h e n  c o m p a re d  w ith  th a t  
s e e n  w i th  u se  o f a ty p ic a ls  in  th is  p a tie n t  g ro u p . O n  re v ie w  of 
2 o f  th e s e  s tu d ie s ,12-13 th e  FD A  c o n d u d e d  th a t  b o th  d assic a l 
a n d  a ty p ic a l a n típ s y c h o tìc s  w e re  a s s o d a te d  Tvith a n  
in c re a se d  risk  o f  m o rta li ty  i n  e ld e rly  p a tíe n ts  t re a te d  for 
d e m e n t ìa - re la te d  p sy c h o sis .u  H o w ev er, m eth o d o lo g ic a l 
I im ita tìo n s  p r e d u d e d  a n y  c o n d u s io n  th a t  d a s sic a l an típ sy -  
c h o tíc s  h a v e  a  g r e a te r  m o r ta li ty  r isk  t h a n  a ty p ic a l 
a n tip sy c h o tìc s .

F o r  íu r th e r  d isc u ss io n  oi th e  p ro b le m s a s so d a te d  vvith 
th e  u s e  o f  a n típ sy c h o tìc s  i n  d is tu rb e d  b e h a v io u r  in  th e  
e ld e riy , s e e  p . 1030 .2 .

ỉ . Ray VVA, tí ai. Psychotropic drug use and the liỉk of híp ừacture. N Ertgỉ J Med 1987; 316: 363-9.
2. Higuchi T, et al. Certain neurolcptỉcs reduce bo ne mineraiỉzadon in 

schỉzophrenic patiencs. Neuropsychobioiogy 1987; 18:185-8.
3. Liu Y. tí ai Comparative dinical effects oỉ thỉorỉdazine (THD) on ỉaỉỉ risk 

on young and eũỉerỉy subjects. ơin Pharmaal Ther 1995; S7:200.
4. Takkouche B, tí at. Psychotropỉc medicatíons and che risk of ửacture: a 

meta^anaỉyâs. Drug SaỊtíy 2007; 30:171-84.
5. Trỉhrò G. tí al. Assodatỉon oỉ cooununỉty-acquired pneumonia vrith 

antỉpsychotỉc drug use ứi eideriy patíents: a nested case*contzoỉ stuđy. Amt ĩntem Med 2010; 152: 418-25.
6. McShane R. tí ai. Do neuroleptic drugs hasten cognitìve dedine ỉn 

demencia? Prospectìve study with neaopsy folỉow up. BMJ 1997; 314: 
266-70.

7. Hoỉmes c  tí ai. Do neuroleptic dmgs hasten cognióve dedine ỉn 
dementỉa? Carrỉers of apolipoprotein E * 4 alỉeỉe seem particularly 
susceptible to their eỉĩects. BMJ 1997; 314:1411.

8. McKeiỉh l  tí  aỉ. Neuroleptic sensitívỉry ỉn paciencs tvích seniỉe dementía 
of Lewy bỏdy type. BAU 1992; 305: 673-8.

9. Pỉggott MA, tí al. DRD2 Ser3 ỉ ỉ /Cys31 ỉ polymorphism in schizophrenia. Lancel 1994; 343: 1044-5. Correcúon. ibid.; 1170. ỊTltle: Dopamine D2 
receptors in demented patients vviih severe neuroleptỉc sensitivíty.)

10. CSM/MCA. Neuroỉeptic sensicivỉcy ỉn pacients with dementia. Cumnt Problems 1994; 20:6. Also avaỉlable au http://vmw.mhra.gov.uk/home/ 
ídcplg?IdcService*GET_FILE&dDocName=CON20156166-RevisionS' 
electỉonMethodsLatestReleased (accessed 30/05/06)

ỉ 1. Wang PS, tí al. Rỉsk of death in eỉderỉy users oí conventỉonal vs. atypicaỉ 
antípsychotìc medỉcations. N Engl J Med 2005; 353:2335-41.

12. Schneeweỉ$s s. tí ai. Rỉsk of death assodated with the use oỉ 
conventional versiiS atypỉcaỉ antipsychotìc drugs among eỉderỉy patíents. Can MedAssocJ 2007; 176: 627-32. Correoion. ỉbiẩi 1613.

13. GUI ss, tí ai Antỉpsychotỉc drug use and mortaỉỉty in oỉder adults with 
dementia. Am Iniern Med 2007; 146: 775-86.

14. FDA. ỉnỉormaúon ỉor healthcare proíessẫonaỉs: conventỉonal arnipsy- 
chotícs (issued 16ch June, 2008). Avaiỉabỉe ac hctpỉ//vrcm./da.gov/ 
Drugs/DrugSafety/PosunarkeưỉrugSaỉetyỉnỉorinacỉonỉorPatlentsand' 
Províders/uanl24830Jitm (accessed 26/07/10)

E p ile p sy . See  C o n v u ls io n s  u n d e r  A d v e rse  EK ects, 
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Folic a d d  d e f id e n c y .  C o n c e n tra tio n s  o ỉ  ío la te  in  s e m rn  
a n d  e ry th ro c y te s  w ẽ re  r e d u c e d  in  15 p ã tíe n ts  rec e iv in g  
lo n g - te n n  t r e a tm e n t  w i th  c h lo ip ro m a r in e  o r  th io r id a z in e .1 
AU t h e  p a tíe n ts  h a d  sign iU can t in d u c d o n  o í  h e p a tic  m iá o -  
s o m a l e n x y m es. I t  w a s  su g g e ste d  th a t  ỉo la te  d e U d e n c y  d u e  
to  t h e  in d u c t ìo n  o f m ỉc ro so m a l e n z y m e s  m ig h t  su b se- 
q u e n t ly  l im it  e n z y m e  in d u c t ío n  a n d  h e n c e  re d u c e  d ru g

m etab o lism , vvhich  c o u ld  lead  to  sy m p to m s of to x id ty  in  
p a tíe n ts  a p p a re n d y  s tab ilised  for s e v era l yea rs . T h e  d ie ta ry  
in ta k e  of p a tíe n ts  o n  lo n g - te n n  t t e a tm e n t  w i th  e n z y m e -  
in d u d n g  d rugs m ig h t  b e  in a d e q u a te .

1. Labadarios D, tí  al. The eổects oỉ dưonic drug administratíon on hepatỉc 
enzyme induaion and ỉolate metaboỉism. Br J ơin Pharmaai 1978; 5: 
167-73.

H y p o p a ro th y ro id is m . T h e re  h a v e  b e e n  ra re  r e p o r ts u  o f 
a c ù te  dystom c re a c tìo n s  a sso d a te d  w ith  th e  u se  o f  p h e n o -  
th ia r in e s  in  p a d e n ts  w i th  u n tre a te d  h y p o p a ra th y ro id ism . 
C a u d o n  vvas re c o m m e n d e d  in  g iv in g  p h e n o th ia r in e  d e ri- 
va tív e s  to  p a tíe n ts  w i th  h y p o p a ra th y ro id ism  a n d  i t  w a s  
su g g ested  th a t  a n y  a c u te  rea c tìo n  to  su c h  a  d ru g  sh o u ỉd  
p ro m p t  in v e s tíg a tio n  fo r  som e  lo rm  o f la te n t  te ta n y .

1. Schaaf M. Payne CA. Dystouic rcacùons to prodilarpcrarine in 
hypopanthyroidism. N EhịI J hừd 1966; J75: 991-5.

2. Gur H. tt al. Acute dỹitonic rtaction to methotrimcprannc in 
hypopanttayroidisin. Aim P hữ nru tC ữ ther 1996; 30: 957-9.

P o rp h y ria .  T h e  D ru g  D a ta b ase  ío r  A c u te  P o rp h y ria , c o m - 
p ile d  b y  th e  N o n v e g ia n  P o rp h y ria  C e n tre  (N A PO S) a n d  
th e  Porphyria  C e n tre  S w ed en , classiỄ es c h lo rp ro m a r in e  as 
n o t  p o rp h y r in o g e n ic  i t  m a y  b e  u s e d  as  a  d ru g  o f Brst 
ch o ic e  a n d  n o  p re c a u t io n s  a re  n e e d e d .1

I. The Drug Database (or Acutc Potphyria. Available ac http;//nww. 
dmgs-porphyrii.org {accesscd 21/10/Ũ)

P re g n an c y . L icen sed  p r o d u a  ìn ỉo rm a t ỉo n  generaU y  d o es 
n o t  re c o m m e n đ  th e  u s e  o f p h e n o th ỉa z ỉn e s  ỉn  la te  
p reg n an cy ; s u c h  u s e  m a y  b e  a s so d a te d  w ith  m to x ic a tio n  
o ỉ  th e  n e o n a te . C h lo rp ro m a z in e  m a y  p ro lo h g  la b o u r  a n d  
s h o u ld  be v v ithhe ld  u n t i l  th e  c e rv ix  is dU ated  3 to  4 c m . 
O vera ll. hovvever, it  h a s  b e e n  su g g e ste d 1 th a t  t h e  c rite r ia  
fo r th e  se lec tio n  o f  a n  a n tip sy c h o tic  fo r  u se  i n  p r e g n a n t  
vvom en do  n o t  d iffe r ừ o m  th o se  ụ s e d  in  n o n p r e g n a n t  
vvom en. I t  w a s  a lso  c o n d u d e d  th a t  t h e  b e n e h ts  o f  c o n tìn u -  
in g  an tip sy c h o tic  t r e a tm e n t  a t  th e  m in im iim  e ữ e c n v e  d o se  
vvouỉd u su a lly  o u tvveigh  a n y  risks to  th e  fetus .

A  revievv2 o f t h e  u s e  o í  p h e n o th ia z in e s  in  p re g n a n c y  
c o n d u d e d  th a t  th e r e  w a s  n o  d e a r  e v id e n c e  th a t  th e s e  d ru g s  
c a u se d  a s ig n ih c a n t inCTease in  ĩe ta l  m a U o im a tió n s . 
N ev erth e less  i t  w a s  c o n s id e red  a d v isab le  th a t  ư p r e g n a n t  
p a tie n ts  r e q u ừ e d  s u c h  ơ e a tm e n t,  t h e n  a  sin g le  p h e n o th ỉa -  
z in e  sh o u ld  b e  u s e d  a n d  th a t  i t  s h o u ld  b e  O ne o f  th e  
e s tab lish ed  d ru g s.

A  su b se q u e n t revievv3 o f th e  l i te ra tu re  r e p o r te d  th a t  
tv o m e n  w ith  sc h ỉz o p h re n ia  a re  generaU y  a t in c re a se d  risk  
fo r p o o r  o b ste tric  o u tc o m e s  in d u d in g  p r e t e n n  deU very , lo w  
b ữ th -w e ig h t, a n d  n e o n a te s  w h o  a re  smaU fo r  th e i r  
g e s ta d o n a l age . I t  vras a lso  co n s id e red  th a t  th e r e  w a s  a n  
in c re a se d  risk  o f c o n g e n ita l  m aU o rm a tìo n  w h e n  th e  íe tu s  
w a s  exp o sed  to  p h e n o th ia à n e s  d u r in g  w e e k s  4  to  10 o f 
g e s ta tiõ n  b u t  th is  c o n d u s io n  a n d  th e  m ẽ th o d s  u s e d  to  se lec t 
th e  d a ta  to  revievv h a v e  b e e n  c ti t id s e d .4

See  also p .  6 1 4 .2  ỉ o r  th e  u s e  o f  p h e n o th iạ z in e s  as  
a n tie m ẻ tic s  đ u r in g  p re g n a n c y .
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R e n a l im p a irm e n t.  A lth o u g h  th e re  d o  n o t  se e m  to  b e  spe - 
d f lc  in d ica tỉo n s  fo r  d o sa g e  a d ju s tm e n t o í  p h e n o th ia r in e s  
in  re n a l  im p a irm e n t, t h e  BNF c o n s id e n  th a t  c e re b ra l  sensi- 
tiv ity  to  a m ip sy c h o tic s  m a y  b e  in c re a se d  in  s e v e re  im p a ir-  
m e n t .  P h e n o th ia z in e - in d u c e d  to x ic  p sychosis  o c c u rre d  in  
4  p a tie n ts  yvith c h ro n ic  re n a l ta i lu re  w h o  h a d  b e e n  g iv en  
c h lo rp ro m a r in e .1

1. McAUister CJ, tí al. Toxic psychosis ỉnđuced by phcnothladne 
administtađon in patíents wỉth chronỉc renal ỉailure. ơin Nephrol 
1978; 10: 1 91 -5 .

Interadions
T h e  m o st c o m m o n  in te ra c tio n s  e n c o u n te r e d  w íth  p h e n o -  
th ia á n e s  su c h  as c h lo rp ro m a z in e  re s u l t  h o m  u s e  vvith  d ru g s  
t h a t  h a v e  s im ỉỉa r  p h arm a c o lo g ic a l ac tio n s . S y m p to m s  o ỉ 
CNS d ep re ss io n  m a y  b e  e n h a n c e d  b y  o th e r  d ru g s  w i th  CN S- 
d e p re s sà n t p ro p e r tĩe s  i n d u d in g  a ĩc o h o l  g e n e ra l  a n a e s -  
th e tics , h y p n o tic s , a ruđo ly tíc s , a n d  o p io ids . W h e n  g iv e n  
w ith  o th e r  d ru g s  th a t  p ro d u c e  o r th o s ta tìc  h y p o te n s io n . 
d o sa g e  a d ju s tm e n ts  m a y  b e  ne c essa ry . H o w e v ẽ r, i t  s h o u ld  
b e  n o te d  th a t  p h e n o th ia r in e s  h a v e  b e e n  re p o r te d  to  r e d u c e  
th e  a n tih y p e rte n s iv e  a c tio n  o ỉ  g u a n e th iđ in e  a n d  o th e r  
a d re n e rg ic  n e u r o n e  b lo ck ers . A s m a n y  p h e n o th ia r in e s  
p ossess a n tỉm u sc a r in ic  ac tio n s  t h e y  c a n  p o te n d a te  th e  
a d v e rse  eữ e c ts  o f  o th e r  d ru g s vvith a n tim u sc a r in ic  ac tto n s , 
ỉ n d u d in g  t r ic y d ic  a n tid e p re s sa n ts  a n d  th e  a n tim u sc a r in ỉc  
a n tip a rk in s o n ia n  d ru g s  th a t  m a y  b e  g iv e n  to  t r e a t  
p h e n o th ia z in e - ln d u c e d  e x tra p y ra m id a l e h e c ts . I n  th e o ry ,  
a n tip s y c h o tic s  w i th  d o p a m in e -b lo c k in g  a c tỉv ity  a n d  
d o p a m in e rg ic  d ru g s  s u c h  as  th o se  u s e d  to  t re a t  p a rk in s o n -

http://aappolicy
https://vmw.gov.uk/govemnien%c6%b0
http://vmw.mhra.gov.uk/home/
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i sm  m a y  b e  m u tu a l ỉy  a n ta g o n is tic . U se  w i th  m e to d o -  
p r a m id e  m a y  in c re a se  th e  risk  o f  a n tip sy c h o tic - in d u c e d  
e x tra p y ra m id a l  effects.

T h e r ẹ  is a n  in c r e a s e d  r isk  o f  a r r h y th m ia s  w h e n  
a n tip s y c h o tic s  a re  u s e d  vvith d ru g s  t h a t  p ro lo n g  th e  QT 
in te rv a l ,  in d u d in g  c e r ta in  a n tỉa irh y th m ic s ,  o th e r  a n tip sy -  
c h o tíc s , so m e  n o n -s e d a t in g  a n tih ỉs ta m ỉn e s , a n tím ala ria ls , 
a n d  d s a p r id e ;  u se  w i th  d iu re tic s  t h a t  c a u se  e le c tro ly te  
im b a la n c e  (p a r t íc u lá r ly  h y p o k a la e m ia )  m a y  a ỉso  h a v e  th e  
s a m e  eữ ecL  T h e re  i ỉ  a lso  a n  in c re a se d  r isk  o f  a r rh y th m ia s  
w h e n  t r ic y d ic  a n tid e p re s s a n ts  a re  u s e d  w ith  a a tip sy c h o tic s  
t h a t  p ro lo n g  th e  Q T  m te rv a l .

B e c a u se  o í  a n  in c re a se d  r isk  o ỉ  s e ữ u r e s  u s  l ỉc e n sed  
p r o d u c t  in ỉo r m a t io n  fo r  c h lo rp ro m a z in e  r e c o m m e n d ỉ  
w i th d ra w a ỉ  b e ío re  th e  u se  o f m e tr iz a m id e  fo r  rad io g ra p h ic  
p ro c e d u re s .

M o s t in te ra c t io n s  vvith a n n p sy c h o tic s  a re  as  a  re su lt  o f 
a d d it iv e  p h a rm a c o lo g ic a l  e ữ e c ts .1 S in c e  to le ra n c e  d e v e lo p s 
to  m a n y  o f th e s e  a d v e rs e  e ííec ts , in te ra c t io n s  a re  lik e ly  to  be  
m o s t  im p o r ta n t  in  t h e  e a rly  stag es  o ỉ  c o m b in a tio n  th e ra p y . 

I. Lỉvỉngston MG. ỉnteractíons thai matler: ỉ ỉ amỉpsychotỉc drugs. 
Praaiben ’ J 1987; 27(Dec): 26-9.

A lc o h o i. P h e n o th ia z in e s  m a y  in c re a se  th e  CNS d e p re s sa n t 
e ííe c ts  o f  a lc o h o l. T h e re  h a s  b e e n  a r e p o r t  o f  a k a th ỉs ia  a n d  
d y s to n ia  a f te r  c o n s u m p tio n  of a lc o h o l b y  p a tie n ts  tak in g  
a n tip s y c h o d c s ;1 a lc o h o l m ig h t lo w e r  t h e  th re s h o ld  o f resis- 
ta n c e  to  n e u ro to x ic  a d v e rse  effects.

1. Lưtz EG. Neuroleptic-induced akathisia and đystonia trỉggered by 
alcohoỉ. JAMA 1976; 236: 2422-3.

Antacids. S tu d ie s  in  6  p a tie n ts  sh o w e d  th a t  c h lo rp ro m - 
a z in e  p la s m a  c o n c e n tra t io n s  w e re  s ig n ih c a n tly  lo w e r  a ỉte r  
g lv in g  c h lo r p r o m a à n e  w ith  a n  aìưmmium hydroxide a n d  
magnesium trisiỉicate a n t a d d  gel (Gelusil) th a n  a f te r  c h lo r-  
p r o m a z in e  a lo n e .1 In-vitro s tu d ie s  in d ic a te d  th a t  c h lo r-  
p ro m a z in e  w a s  h ig h ly  b o u n d  to  t h e  gel.

1. Pann VVE, tí ai. Chlorpromaxỉne: eỉĩects of antadds on Its gasDOinteninal 
absorptíon. J ơìn Pharmaeol 1973; 13: 388-90.

A irtia n rh y th m ic s . T h e re  is a n  in c re a se d  risk  o f  a r rh y th m ia s  
w h e n  a n tip sy c h o tic s  a r e  g iv en  w i th  o th e r  d ru g s  th a t  p ro -  
lo n g  t h e  ÕfT in te rv a l .  I t  h a s  b e e n  r e c o m m e n d e d  th a t  th e  
u s e  o f  d ro p e r id o l, p im o ã d e ,  o r  th io r id a z ìn e  w ith  a n tía r-  
r h y th m ic s  (e s p e d a lly  amiodarone. disopyramide. procain- 
amidc, a n d  quinidine) s h o u ld  b e  a v o id e d . U se  of h a lo p e rid o l 
w i th  a m io d a ro n e  is a lso  n o t  r e c o m m e n d e d . A  s tu d y 1 in  
h e a l th y  su b je c ts  h a s  su g g e ste d  th a t  q u in id in e  m ig h t 
in c re a se  p la sm a  c o n c e n tra tio n s  o ỉ  h a lo p e rid o L

1. Young D, tí  ai. Effea of quínỉdine oo the interconvcrsion ỉdnetỉa 
between haỉoperidol and reduced haỉoperidoỉ ỉn humaos: lmplỉcaùons 
ỉor the ỉnvolvement oỉ cytochrome P45QHD6. EưrJơm Phamacol 1993; 
4 4  433-8.

A n tib o c te r ía ls .  S e v e n  sc h iz o p h re n ic  p a tie n ts  w h o s e  a n ti-  
tu b e r c u la r  th e r a p y  in d u d e d  rifampiãn ( in  a d d it io n  to  iso- 
n ia r id ,  a n d  in  so m e  c a se s  also  e th a m b u to l)  h a d  lo w e r  
s e ru m  c o n c e n tra t io n s  o f  h a lo p e r id o l c o m p a re d  w ith  tu b e r-  
c u lo tìc  s c h iz o p h re n ic  p a tie n ts  r e c e iv in g  n o  a n tim y co b a c -  
t e i ia ls  a n d  w i th  n o n - tu b e rc u lo t ic  s c h iĩo p h re n ic s .1 P h a rm a -  
c o k in e t lc  s tu đ ỉe s  in v o lv in g  s o m e  o f  th e s e  p a tie n ts  
in d ic a te d  a c c e le ra te d  h a lo p e iid o l d e a r a n c e  in  th e  p re se n c e  
o f  r if a m p id n .  A b n o rm a lly  h ig h  s e ru m -h a lo p e rid o l c o n c e n -  
ơ a t ío n s  o c c u rre d  in  3 o f  18 p a t ìe n t ỉ  ư e a t e d  w ith  úonừiĩid 
a lo n e .

B la c k  g a la c to ư h o e a  o c c u rre d  ìn  a  p a tie n t  rec e iv in g  
minocydine, p e rp h e n a z in e ,  a m ỉtr ip ty lin e  h y d ro c h lo r id e , a n d  
d ip h e n h y d r a m m e  h y d ro c h lo r id e .2 S im u lta n e o u s  OCCUT- 
r e n c e  o f p h e n o th ia z in e - in d u c e d  g a la c to rrh o e a  a n d  te trac y -  
d in e - in d u c e d  p ig m e n ta t io n  w as c o n ỉid e re d  resp o n s ib le .

S u d d e n  c a rd ia c  d e a th s  h a v e  b e e n  r e p o r te d 5 in  p a tie n ts  
g iv e n  ciarithromyán a n d  p im o á d e .  Ể le v a te d  p im o n d e  
p la s m a  c o n c e n tra t ío n s  w e re  re c o rd e d  a f te r  p re t te a tm e n t  
w i th  d a r i t h r o m y d n .*  T h e  m a n u ỉa c tu r e r  o f  p im o ã d e  has  
r e c o m m e n d e d  th a t  p im o ã d e  s h o u ld  n o t  b e  u se d  vvith 
m a c ro lid e  a n tib a c te r ia ls .

1. Takeda M, tt aỉ. Serum halopcrido! levels oỉ schữophrenics recáving 
Irciưncnl ỉor tubcirulosứ. ơin Nemvpharmaaí 1986; 9: 386-97.

2. Basler RSW, Lynch PJ. Black galactoxrhea as a consequence of 
minocydỉnc and phenothiaône Ihcrapỵ. Anh Dermatoi 1983; 121: 417- 
18.

3. PỉodchartDA, *!. Ametabolỉcỉmeractioabemeenduithiomycỉnand 
pimozide may resuh in cardlac toxidty. dõi pharmaml Thtr 1996: 59: 
189.

4. Data 2. tt aỉ. Effrct of daiỉthromydn on the pharmacokmctỉcs and 
phannacodynamics o{ plmoiidc in healthy poor and extensive 
metaboUsetĩ of cytochrome P450 2D6 (CYP2D6). ũm Pharmaml Ther 
1999: 63: 10-20.

A n h c o o g u la n ts .  F o r  r e íe re n c e  t o  t h e  e ỉ te c tỉ  o f  so m e  
a n típ s y c h o ú c s  o n  th e  a c tiv ity  o f a n tic o a g a la n ts ,  se e  u n d e r  
Y V aiỉaiin , p . 1 5 3 3 .1 .

A n h d e p r e s s a n ts .  Ỉ n te r a c t io n ỉ  b e tv v e e n  a n tip sy c h o tic s  a n d  
trìcyclừ antidepnssanu a re  g e n e ra lly  o f  tvvo ío iĩn s :  ad d itiv e  
p h a rm a c o lo g ic a l  e ữ e c ts  su  c h  as a m ú n u s c a r in ic  e ííec ts  o r  
h y p o te n s io n ;  o r  p h a im a c o k m e tic  in te ra c t io n s .  A lth o u g h  
n o t  c o m m o n ly  re p o r te d  in  t h e  l ite ra tu re ,  ad d itìv e

a n từ n u s c a r in ic  ac tiv ity  m a y  b e  a  s íg n iữ c a n t r isk  e s p e d a l ly  
in  th e  e ld e r ly . C a re h il  d ru g  se le c d o n  m ig h t  h e lp  to  p r e -  
v e n t  th e  d e v e lo p m e n t  o f  s e r io u s  a d v e rs e  e íte c ts . M u tu a l  
in h ỉb i tio n  oi l iv e r  e n z y m e s  in v o lv e d  in  t h e  m e ta b o lis m  of 
b o th  th e  a n tip sy c h o tic  a n d  th e  t r ic y d ic  a n tíd e p re s s a n t  
m ig h t  r e s u l t  i n  i n a e a s e d  p la s m a  c o n c e n ư a tio n s  o ỉ  e i th e r  
d ru g . In  o n e  s tu d y ,1 a d d it io n  o f nortriptyline to  c h lo rp ro m -  
a n n e  th e r a p y  p ro d u c e d  a n  in c re a se  in  p la s m a  c o n c e n tra -  
tio n s  o f  c h lo r p r o m a á n e  b u t  t h i ỉ  r e s u l te d  in  a  p a ra d o x ic a l  
i n a e a s e  in  a g ita tio n  a n d  te n s ỉo n .

T h e re  is  a n  in c re a se d  r is k  o f  a r rh y th m ia s  w h e n  tr ic y d ic  
a n tid e p re s s a n ts  a re  g iv en  vvith o t h e t  d ru g s  t h a t  p ro lo n g  th e  
Q T in te rv a l .  Í t  h a s  b e e n  r e c o m m e n d e d  th a t  th e  u s e  of 
d ro p e r id o l,  p i m o ã d e ,  o r  t h io r id a ã n e  w i th  tr ic y c l ic  
a n tid e p re s s a n ts  sh o u ld  b e  a v o id e d .

In c re a se d  s e ru m  c o n c e n tra t io n s  o f h a lo p e r id o l h a v e  
o c c u r r e d  w h e n  p a t i e n ts  w e r e  a ls o  g iv e n  Ịìuoxetine,2 
Ịlưvoxamine, J o r  ntỊtaodont. Iso la te d  re p o r t ĩ4' 9 o f  e x ư a p y ra -  
m id a l sy m p to m s , p s y c h o n e u r o m o to r  s y n d ro m e , s tu p o r, 
b ra d y c a rd ìa , a n d  u r in a ry  r e te n tio n  a s so d a te d  vvith u s e  o f 
A u o x e tìn e  w ith  a n tip sy c h o tic s  s u g g e st th a t  ũ u o x e tin e  m ig h t 
e x a c e rb a te  t h e  ad v e rse  e í l e a s  o f a n tip sy c h o tic s  o r  p ro d u c e  
a d d itiv e  to x id ty .  S im ila r CNS e tíe c ts  h a v e  b e e n  n o te d  in  
su b jec ts  g iv en  p e rp h e n a z in e  a n d  paroxetint, '° T h e r e  h as  a lso  
b e e n  a n  iso la te d  re p o r t  o f a p a t ie n t  vvho c o m p la in e d  of 
a m e n o r rh o e a  a n d  g a la a o r rh o e a  a f te r  H u v o x a m in e  w as 
a d d e d  to  lo x a p in e  t h e r a p y ."  S ig n ib c a n t in c re a se s  in  th e  
p lasm a  c o n c e n tra t io n s  o f th io r id a z in e  h a v e  o c c u rre d  a h e r  
u se  w ith  ũ u v o x a m in e .12 P a ro x e tin e  m a y  a lso  in h ib i t  th e  
m eta b o lism  o í th io r id a z in e , r e s u ltin g  in  in c re a se d  th io r id -  
a z in e  p la sm a  c o n c e n ữ a tio n s ;  UK lic e n sed  p r o d u a  in ío rm a -  
t io n  fo r p a ro x e t in e  c o n ư a - in d ic a te s  th e ỉ r  c o n c o m ỉta n t  u se . 
T h e  u s  lic e n se d  p r o d u a  in ío ư n a t io n  fo r  p a ro x e t in e  States 
th a t  g iv in g  p a ro x e t in e  vvith p im o z id e  w a s  a s so c ia te d  vvith a 
m e a n  in c re a se  o f 151%  in  th e  a re a  u n d e r  th e  c o n c e n tra -  
t io n - tim e  c u rv e  o f p ím o z id e  a n d  6 2 %  in  its  m e a n  p e a k  
p lasm a  c o n c e n ư a tio n .  D u e  to  th e  narrovv  th e r a p e u tic  in d e x  
o f  p im o z id e  c o n c o m i ta n t  u s e  o f  th e s e  2 d ru g s  is 
c o n tra - in d ic a te d .

C o m b in a tio n s  o f a n tip sy c h o tỉc s  a n d  lithịum s h o u ld  b e  
u se d  vvith c a re . L ith iu m  c a n  re d u c e  p lasm a -c h lo rp ro m a z in e  
c o n c e n ư a tio n s  a n d  th e r e  is a  r e p o r t  o f  v e n tr ic u la r  
S b r illa tio n  o n  vvithdravval oí l i th iu m  ử o m  a p a tie n t  also  
ta k in g  c h lo rp ro m a z in e . C h lo rp ro m a z m e  h a s  a lso  b e e n  
re p o r te d  to  e n h a n c e  th e  e x c re tio n  o f  l ith iu m . N e u ro to x ic  o r  
e x tra p y ra m id a l sy m p to m s h a v e  b e e n  r e p o r te d  ra re ly  in  
p a tie n ts  ta k in g  a n ú p sy c h o tic s  a n d  lith iu m ; th e se  m a y  b e  
a ty p ic a l cases  o f  l ith iu m  to x id ty  o r  n e u ro le p tic  m a l ig n a n t  
sy n d ro m e . T h e  a b o v e  issu e s  a re  d iscu ssed  in  d e ta il.  a n d  
re íe re n c e s  g iv en , o n  p . 4 3 1 .3 .

A  p a t i e n t  o n  lo n g - te rm  t r i f lu o p e ra z in e  ư c a tm e n t  
d e v e lo p e d  n e u ro le p tic  m a l ig n a n t  s y n d ro m e  a f te r  a  s ing le  
d o se  o f  venlafaxine.lỉ T h e  a u th o r s  n o t e d  t h a t  t h e  
m a n u ía c tu re rs  o f  v e n la ỉa x in e  h a v e  re c e iv ed  a sm all n u m b e r  
of s im ila r  re p o r ts  a í te r  in tr o d u c tio n  o f v e n la ỉa x in e  in  
p a tie n ts  r e c e iv ũ ig  a n tip sy c h o tic s  in d u d in g  m o lin d o n e .

T h e re  h a v e  b e e n  o c c as io n a l re p o r ts  o f  s e x u a l d is in h ib i-  
tio n  in  p a tie n ts  ta k in g  tryptophan vvith p h e n o th ia z in e s .

1. Loga s, tí ai. Imeraction oí cblorpromaxỉnc and nonrỉptylỉne in patients 
witb sdiỉzophrenỉa. Clin Pharmacokinet I98Ỉ; 6:454-62.

2. GoH DC tí aì. Elevatíon ot plasma concenưatíons oỉ haỉoperidol afier the 
addỉổon of Ouoxetỉne. Am J Psychiatry 1991; 148: 790-2.

3. Danieỉ DG. et aỉ. Coadminisưarion oí ỉluvoxamine increases se rum 
concenưaũons oí haỉoperìdữỉ. J Qin Psychophermacữi 1994; 14: 340-3.

4. Tate JL. Exuapyramỉdaỉ symptoms in a patient ukỉng halopeĩidol and 
Suoxetỉne. Am J Ptyờiiatry 1989; Ỉ46: 399-400.

5. Ahraed L tí a i Possỉble inieraction between Auoxetine and pimozỉde 
causing sỉnus bradycardỉa. Can J Psychiaưy 1993; 38: 62-3.

6. Ketaí R. Interactíon between Ouoxedne and neuroleptỉcs. Am J  
Psydiiatry 1993; 150: 836-7.

7. Hansen-Grant s, tí ai. Fluoxerine-pimozide interaciỉon. Am J Psychiatry 
1993; 130: 1751-2.

8. D'Souza DC tí aỉ. PretípitatioD of a psychoneuromotor syndrome by 
ỉhioxetine in a haloperỉdol-treaced schizophrenic patíem. J ơin  
Pĩyehopharmacol 1994; 14: 361-3.

9. Benazzỉ F. Urìnaiy retentión with ũuoxeũne-haloperidol corabinanon 
in a young patlent. Can J Ptychiatry 1996; 41: 606-7.

10. õxdemir V, tí ai. Paroxetỉne potentiates the Central nervous System side 
eổects of perphenazỉne: comribuúon oí cytochrorae P4502D6 inhibition 
in vWo. Qin Pharmacol ĩher 1997; 62: 334-47.

11. Jeffries tí ai. Amenorrhea and galaaorrhea assocỉated vvith 
ũuvoxamine In a loxapine-ưeaied patíent. J Cỉin Psychopharmacol 1992; 
12: 296-7.

12. Caniỉk) JA, tí aĩ. Pharmacokinetic interaction of Quvoxamỉne and 
thỉoridazine ỉn schỉzophrenỉc patỉents. J ơin hychopharmacữi 1999; 19: 
494-9.

13. Nimmagadda SR. et al. Neuroleptỉc maỉỉgnam syndrome aíter 
venỉaỉaxỉne. Lanetí 2000; 354: 289-90.

A n tid ia b e tic  d r u g s .  S ince  c h Io rp ro m a z in e  m a y  c a u se  
h y p e rg ly c a e m ia  o r  im p a ừ  g lu co se  to le ra n c e  t h e  d o se  of 
oral hypoiỊỈycaimia o r  o f  insuỉirt m a y  n e e d  to  b e  in c re a se d  
in  d iabe tỉc s .

A n tie p ìle p tic s . Carbamcaepừu, phmobarbital, a n d  phenytoin 
a re  p o te n t  e n z y m e  in d u c e rs  a n d  m a y  d e a e a s e  p lasm a  
c o n c e n tra tio n s  o f a n tip sy c h o tic s  o r  t h e ữ  a a iv e  m e ta b o li te s  
w h e n  u se d . to g e th e r .1'5 T h e  d in ic a l  e f i e a  o f  a n y  in te ra c -  
t io n  h a s  n o t  b e e n  c o n s is te n t;  w o rs e n in g . im p ro v e m e n t ,  o r  
n o  c h a n g e  in  p sy c h o tic  s y m p to m s  h a v e  all b e e n  n o te d . 
D e lir iu m  h a s  b e e n  r e p o r te d  in  a  p a t ie n t  g iv en  h a lo p e r id o l

a n d  c a rb a m a z e p in e .6 P h e n y to in  m ig h t  a lso  e x a c e rb a tc  
a n ú p s y c h o tic - in d u c e d  d y sk in e s ia .7 C a re  s h o u ld  b e  ta k e i .  
w h e n  w ith d ra w in g  e n z y m e - in d u d n g  a n tie p ile p tic s  as t h i ; 
m a y  re s u lt  in  a  r is e  in  a n típ sy c h o tic  s e ru m  c o n c e n tra  
tions.*

T h e  e tíe c t  o f a n d p s y c h o t ic s  o n  a n tìe p ile p tỉc  c o n c e n tra  
t io n s  is d iscussed  o n  p . 5 1 7 .2  (c a rb a m a z e p in e )  a n d p .  544. 
(p h e n y to in ) .  I t  s h o u ld  a lso  b e  r e m e m b e re d  th a t  a n tip sy  
c h o tic s  m a y  lo w e r  t h e  se iz u re  th re s h o ld .

1. Loga s, ti al. Intenctlons o( oipheiudrine and phenobari)itone wìtl 
chlorpromaiỉnc: plasma concenưations and cRccts in man. Br ]  Qit 
Pharmaoữỉ 1975: 2: 197-208.

2. Linnotla M. et al. Effect of amiconvulsantỉ on plasma halopcridol am 
thỉoildadne lcvels. Am J Psyckiatry 1980; 137: 819-21.

3. Jann MW. tí al. EHeciỉ oí cart>amazcpine an plasma haloperidol levels.. 
clirỉ Ptychopharmacoỉ 1985; 5: 106-9.

4. Aiana GW. tt al. Docs carbamazepine-!nduced reduction oí plasma 
halopendoỉ lcvels vvoreen psychotỉc symptoms? Am J Pĩythiatry 1986, 
143:650-1.

5. Eroheỉsky u  «  al. Thiothixene pharmacokinctic inícractions; a Sludy ol 
hepatic enzyme induccrs. dearance inhibitors. and demognphit 
variablcs. J ơin Pĩychopharmacol 1991; 11: 296-301.

6. Kanter GL. ti al. Case repon of a posslble ỉnteraaỉon bctwecn 
ncurolcptícs and carbamazepine. Am J Pỉychiatry 1984; 141:1101-2.

7. DcVcaugh-Gciss J. Aggravatỉon of urdive dyskincsia by phcnytuin. A 
Engỉ J Mtd 1978; 298: 457-8.

8. Jann MW. tt al. Clinical ỉmplicatỉons of increascd amipsychatic plasma 
conccntraiions upon anĩiconvulsant casatỉon. Psychiairy Ra 1989; 28:
153-9.

A n tỉh is to m in e s . F o r  t h e  e í ĩ e a  o f a  p re p a ra tio n  c o n ta in in g  
Morphtnamine maleate a n d  p h e n y lp ro p a n o la m in e  h y d ro -  
c h lo r íd e  o n  th io r id a z in e ,  see  S y m p a th o m im e tic s  
(p . 1 0 5 3 .2 ). T h e re  is  a n  in c re a se d  risk  o f  arT h y th m ias  
w h e n  a n tip sy c h o tic s  a re  g iv e n  vvith o th e r  d ru g s  th a t  p ro - 
lo n g  th e  QT in te rv a l .  I t  h a s  b e e n  r e c o m m e n d e d  th a t  th e  
u se  o{ d ro p erid o l, p im o z id e , OT th io r id a z in e  w i th  a n tih is t-  
a m in e s  su c h  as astemiíOỈt o r  terfenadine s h o u ld  b e  av o id ed .

A n t ih y p e r le n s iv e s .  F o r  d isc u ss io n  o f t h e  i n te r a a io n  
b e tw e e n  p h e n o th ia z in e s  a n d  d ru g s  w i th  h y p o te n s iv e  
p ro p e r tie s , see  In te ra c t ỉo n s ,  p . 1 051 .3 . F o r  a  r e p o r t  of 
c h lo rp ro m a z in e  e n h a n c in g  th e  h y p e rg ly c a e m ic  e f i e a  of 
diazoxide, see  p . 13 5 2 .2 . F o r  r e p o r ts  o f  h y p e n e n s io n  o r 
d e m e n tia  in  p a tie n ts  g iv en  methyldopa a n d  an tip sy c h o tic s , 
see  p . 1432.3 .

A n H m a la ría ls . P r e tr e a tm e n t  w ith  s in g le  d o ses  o f chloro- 
quint suĩfaie, amodiaquine hydrochloride, o r  suựadoxini with 
pyrimethamine in c re a se d  th e  p lasm a  c o n c e n tra t io n s  of 
c h lo rp ro m a z in e  a n d  7 - h y d ro x y c h lo rp ro m a z in e ,  b u t  n o t of 
c h lo rp ro m a z in e  su lío x id e , in  s c h iz o p h re n ic  p a tie n ts  m a in -  
ta in e d  o n  c h lo rp ro m a z in e .1 T h e  ra ised  p la sm a  c o n c e n tra -  
tio n s  a p p e a re d  to  b e  a sso c ia te d  w ith  a  g re a te r  lev e l of 
se d a tio n .

T h e re  is a n  in c re a se d  r isk  o f a r r h y th m ia s  w h e n  
a n tip sy c h o tic s  a re  g iv e n  w ith  o th e r  d ru g s  t h a t  p ro lo n g  th e  
QT in te rv a l . Í t  h a s  b e e n  re c o m m e n d e d  th a i  t h e  u se  o í 
an tip sy c h o tic s , a n d  p im o z id e  in  p a rt ic u la r ,  w i th  a n ú m a la r -  
ia lỉ s u c h  as halofantrine, meỳĩoquine, o r  quinine s h o u ld  be 
a v o id e d . F o r th e  p o ss ib le  e ữ e c ts  o í  th e  u s e  o f quinidine w ith  
a n tip sy c h o tìc s  see  A n t ia r rh y th m ic s ,  ab o v e .

1. Makanjuola ROA, 11 al. Etlccu ol amimaUnal ágcnts on plasma lcvels o[ 
chlorpromaxine and its metabolites in schtxophrenic patíents. Trữp Gn$r 
Mai 1988: 40: 31-3.

A n K m ig ra in e  d r u g s .  A r e p o n 1 o f  a  p a tie n t  rec e iv in g  loxa- 
p in e  w h o  h a d  a  d y s to n ic  re a c t io n  Tvithin 15 m in u te s  of 
s u b c u ta n e o u s  sumâtriptan su g g ests  th a t  th e s e  n v o  d rugs 
m ig h t in te ra c t  o r  p o te n t ia te  e a c h  o th e r 's  a d v e rs e  eííec ts. 
H o w e v e r, th e  p a t ie n t  h a d  a  h is to ry  o f d y s to n ic  re a c tio n s  
a s so d a te đ  vvith h a lo p e r íd o l a n d  w a s  rec e iv in g  b e n z a tro -  
p in e  p ro p h y la c tic a lly . F u r th e r m o r e ,  t h e  d o se  o f lo x a p in e  
h a d  b e e n  in c re a se d  2  d a y s  b e ío r e  th e  e v e n t  a n d  th is  m ay  
h a v e  p red isp o sed  th e  p a tie n t  to  d y s to n ia .

1. Garda G. tí ai. Dystonỉc reaaion assoáated with sumatriptan. Ann 
Pharmacothrr 1994; 28: 1199.

A n tip a rk in s o n ia n  d r u g s .  A n t ip a rk in so n ia n  d ru g s  a re  
so m e tim e s  g iv en  vvith a n tip sy c h o tic s  fo r  th e  m a n a g e m e n t  
o f  a n tip sy c h o ric - in d u c e d  a d v e rs e  e ííe c ts  i n d u d in g  e x tra -  
p y ia m id a l d iso rd e rs  (see  u n d e r  A d v erse  E h e c ts , p . 104 9 .2 ). 
T h e o re tica lly , d o p a m in e rg ic s  su c h  as  ỉevodopa a n d  bromo- 
criptine m ig h t in d u c e  o r  e x a c e rb a te  p sy c h o tic  sy m p to m s. A 
s tu d y  in  18 su b je c ts  a n d  re v ie w  o f th e  l i te ra tu re  suggested  
th a t  b ro m o c r ìp tin e  c a n  b e  u s e d  sa íe ly  in  p a tie n ts  a t  risk  of 
p sy c h o tic  iiln ess  p r o v id e d  t h e y  a re  c lin ica lly  s ta b le  a n d  
m a in ta in e d  o n  a n tip s y c h o tic s .1 C o n v e rse ly , a n tip sy c h o tic s  
m ig h t a n ta g o n ise  th e  e ữ e c ts  o f  d o p a m in e rg ia ;  d im in ish e d  
th e r a p e u ú c  e ííe c ts  o f  le v o d o p a  h a v e  b e e n  n o te d  w ith  sev- 
e ra l a n tip sy c h o tic s  (see  p . 9 0 7 .3 )  a n d  th io r íd a z in e  h as  
b e e n  r e p o r te d  to  o p p o se  t h e  p ro la c tin -lo v v e rin g  a c tio n  of 
b r o m o a ip t in e  (see  p . 8 9 9 .1 ).

A d d id v e  a n tim u sc a r in ic  a d v e rs e  e ííe c ts  a re  o b v io u s ly  a 
risk  w h e n  a n tim u sc a r im c  a n tip a rk in s o n ia n  d ru g s  a re  g iv en  
w ith  a n tip sy c h o tic s . A l th o u g h  th e s e  a re  g e n e ra l ly  m ild , 
s e r io u s  r e a c tio n s  h a v e  o c c u rre d . TrihexyphenidyP a n d  
orphmađnnẽ* h a v e  b o th  b e e n  re p o r te d  to  d e c re a se  p lasm a  
c o n c e n tra tio n s  o f c h lo rp ro m a z in e ,  po ssib ly  b y  in te r ie r in g

All cross-reíerences re(er to entries in  Volume A



Chlorpromazine/Chlorprothixene 1053

w ith  a b s o rp tio n  í ro m  th e  g a s tro in te s tin a l  tra c t.  R e p o rts  
su g g e s tin g  th a t  a n tù n u s c a r in ic s  m a y  a n ta g o n ìs e  t h e  
a n tip sy c h o tic  e tíe c ts  o f  an tìp sy c h o tic s  a t  t h e  n e u ro tra n s -  
m it te r  lev e l r e q u ire  su b s ta n tia t in g .

1. Perovỉch RM. tí ai. The behavioraỉ toxỈQty of bromocrỉptine in patíents 
wỉth psychiatric ilbiess. J ơin Psyekơpharmacol 1 989; 9:417-22.

2. Riverã-CaUmlim L, tí aỉ. Effects oí mode oí management on plasma 
chlorpromazine ỉn psychíatric patients. ơin Pharmaeol Ther 1973; 14: 
978-86.

3. Loga s, tí al. Intenctìons of orphenadrỉne and phenobarbitone with 
chlorpromazine: plasxna concentratíons and eãects ỉn man. Br J Cíin 
Pharmaaí 1975; Ì  197-208.

A n tip sy c h o tic s . E le v a te d  p lasm a  lev e ls  o f h a lo p e r ìd o l w e re  
re p o r te d 1 in  a  p a t ìe n t  b e in g  ư e a te d  fo r  s c h iz o p h re n ia  
w h e n  Morpromaãne o r  cỉoĩapine w e re  a lso  g iven .

1. Alỉcn SA. Eỉĩect of chlorpromazỉne and doxapine on plasma 
concentrations oi haỉoperỉdoỉ ỉn a patient ivith schỉzỡpbrenia. J CUn 
Pharmacol 2000; 40: 1296-7.

A n liv iro ls . Ritonavir m a y  in c re a se  t h e  p lasm a  c o n c e n tra -  
t io n  o f  so m e  a n típ sy c h o tíc s . T h e  in c re a se s  e x p e c te d  fo r  
p im o á d e  w e re  c o n s id e re d  in  lic e n se d  p ro d u c t  ỉn ío rm a t io n  
ỉo r  r i to n a v ứ  to  b e  la rg e  e n o u g h  to  r e c o m m e n d  th a t  th e s e  
d ru g s s h o u ld  n o t  b e  u s e d  to g e th e r . O th e r  d a s s ic a l  a n tip sy -  
ch o tics  p re d ic te d  to  h a v e  in c re a se s  in d u d e  h a lo p e rid o l, 
p e r p h e n a á n e ,  a n d  th io r id a z in e ;  it  w a s  rec o m m e n d e d  th a t  
m o n ito rin g  o f  d m g  c o n c e n tra tio n s  a n d /o r  a d v e rse  e ữ e c ts  
w e re  r e q u ứ e đ  w h e n  u s e d  w ith  r i to n a v ừ .

B e ta  b lo c k e rs .  C h lo rp ro m a h n e  a n d  propranoĩol m a y  
m u tu a U y  in h ib i t  e a c h  o thei^s h e p a tic  m eta b o lism . 
P ro p ra n ô lo l  h a s  b e e n  re p o r te d  to  in c re â se  p lasm a  c o n c e n -  
tra t io n s  o f c h lo rp ro m a z in e l a n d  th io r id a ã n e ,2’3 a n d  pindo- 
lol to  in c re a se  p la s m a - th io r id a n n e  c o n c e n tra tio n s .4 
N e ith e r  b e ta  b lo c k e r  t e s te d  h a d  a  s ig n ih c a n t effec t o n  h a lo -  
p e rid o l c o n c e n tra t io n s ,3'4 a l th o u g h  th e r e  is a  r e p o r t  of 
s ev ere  h y p o te n s io ứ ' o r  c a rd io p u lm o n a ry  a rre s t  o c c u rr in g  
o n  3 o ccas io n s  in  a  sc h iz o p h ren ic  p a tỉe n t  g iv en  h a lo -  
p e rid o l w ith  p ro p ra n o lo l.3 T h e  d in ic a l  s ig n ih c a n ce  o f 
a n tip sy c h o tic -b e ta  b lo c k e r  in te ra c tio n s  is u n d e a r .

F o r  th e  e ffec t o f c h lo rp ro m a z in e  o n  p ro p ra n o lo l, see  
A rrá o ly tic s  a n d  A n tip sy ch o tics , u n d e r  In te ra c tio n s  of B e ta  
B lockers, p . 1322 .1 .

T h e re  is a n  in c re a se d  r isk  o f a r rh y th m ia s  w h e n  
a n tip sy c h o tic s  a re  g iv e n  w ith  o th e r  d ru g s  th a t  p ro lo n g  th e  
QT in te rv a l . T h e  u s e  o f  an tip sy c h o tlc s , a n d  p im o ã d e  in  
p a rt íc u la r, w i th  sotalol sh o u ld  b e  av o id e d .

1. Peet M, tí ai. Pharmaeokinetỉc interaaỉon between propianoỉoi and 
chlorpromazỉne In schizophrenic patients. Lanetí 1980; U: 978.

2. Silver JM tí ai, Elevatíon of thioridarine plasma ỉevels by propranolol. 
Am J Psyddatiy 1986; 143: 1290-2.

3. Greendyke RM. Kanier DR. Plasma propranolol ỉevels and their effect on 
plasma thiorìdazỉne and haỉoperidol concentratíons. J ơin Psychơphar- 
macol 1987; 7: 178-82.

4. Greendyke RM, Gulya A. Eflect oỉ pindoloỉ administiatioa on serum 
leveỉs oi thỉoiỉdazỉne, haỉoperìdoL phenytoin, and phenobaibitaỉ. J Clin 
Psydtiatry 1988; 49: 105-7.

5. Alexander HE tí aĩ. Hypotension and cardiopulmonary arrest assodated 
wỉth concurrent haloperídoỉ and propranoloỉ therapy. JAMA 1984; 252: 
87-8.

B u sp iro n e . T h e  u s e  o f  h a ỉo p e r id o l w ith  b u s p ứ o n e  h a s  
re s u l te d  in  in c re a se d  s e ru m  h a lo p e r id o l c o n c e n tra tio n s . 
H ovvever, w h ile  s o m e ' ỉo u n d  th e  m e a n  rise  in  s e ru m - 
h a lo p e r id o l c o n c e n t ta t io n s  to  b e  2 6 % , th a t  s e e n  b y  o th e r s 2 
w a s  n o t  s ta tis tic a lly  s ig n ih c a n t.

1. Goff DC, tt al. An open trial o( buspironc added 10 ncurolcpncs in 
schỉxophrenic patienu. J Qin Pỉychopharmacũl 1991; H: 193-7.

2. Huang HF, eí al. Lack oỉ pharmacokỉnetic imeraction between buspúone 
and haloperidol in patients wỉth schixophrenia. J ơin Pharmacol 1996: 
36: 9 6 3 -9 .

G m e tid ỉn e .  D e sp ite  e x p e a a ú o n s  t h a t  d m e t id in e  m ig h t 
re d u c e  th e  m e ta b o lis m  of c h lo rp ro m a â n e , m e a n  s te a d y - 
s ta te  p lasm a  c o n c e n tra tỉo n s  of c h lo rp ro m a z in e  fell r a th e r  
t h a n  ro se  in  8  p a tie n ts  g iv en  d m e t id in e  fo r 7  days in  a d d i- 
t io n  to  re g u la r  c h lo rp ro m a r in e  th e ra p y .1 T h e  e x p la n a tio n  
w a s  p ro b a b ly  th a t  d m e t id in e  in te r íe re d  w ith  c h lo rp ro m - 
a z in e  a b so rp tio n . E xcessive  se đ a tio n , n e c e s s ita tin g  a 
r e d u c tio n  in  c h lo rp ro m a z in e  d o sag e , h a s  b e e n  re p o r te d 2 
a f te r  a d d it io n  o f d m e t id m e  to  t h e  d m g  th e ra p y  o f  2 
c h ro n ic  sc h iz o p h re n ic s .

1. How« CA. «  «/. Rcduccd neady-state plasma concentrations of 
chloipromaxine and indomedỉadn ỉn padenu receỉving dmetỉdỉne. EuT 
]  ain Pharmacoỉ 1933; 24: 99-102.

2. Byme A. 0'Shca B. Advene Interacdon bctw.cn dmeddine and 
chlorpromazinc In two cascs of chronic schỉzophrenla. Br J Psychiatry 
1989: 133: 413-15.

C o c a in e .  T h e  risk  o f  a n tip sy c h o tic - in d u c e d  d y s to n ic  rea c -  
tio n s  m a y  b e  in c re a se d  in  c o c a in e  a b u se rs . D y s to n ia  
occu n red  in  6  o f  7  co c a in e  a b u s e rs  ữ e a te d  w ith  h a lo -  
p e r id o l.1

ỉ. Kumor K  tíaỉ. HaloperidoMnđuced dystonỉa ỉn cocaine addỉcts. Lanctí 
1986; U: 1341-2.

D e s fe r r io x a m in e . Loss o f c o n s d o u sn e s s  la s tin g  4 8  to  7 2  
h o u r s  o c c u rre d  in  2  p a tie n ts  g iv e n  p ro c h lo rp e ra z in e  d u r -  
in g  d e s íe n io x a m in e  th e ra p y .1 P r o c h lo r p e ra á n e  m a y

enhance the rem oval of transition  m etals írom  brain cells 
by desíerrioxam ine.

1. Blake DR. tí aỉ. Cerebral and ocular toxỉtíry induceđ by đesỉerrìoxamỉne. 
QJMed 1985; 56: 345-55.

DisuKirain. A  psychotic patient, previously m aỉn tained  
vvith p lasm a-perphenazine concentratìons of 2 to  3 n an o - 
m ol/m L on  an  oral dose of 8 m g  tw ice daily, was read- 
m itted w ith subtherapeutic plasm a-perphenazine concen- 
trations of iess th a n  1 nanom ol/m L, despite unchanged 
dosage, after disulhram  the rap y .1 The concenưatlon  of the  
sulloxide m etabolite of perphenazine was m uch increased. 
A fter a change to m  oral to  in tram uscular perphenazirie 
therapy there  was a substantial d in ical im provem ent asso- 
d a te d  w ith  a  rem m  to  therapeu tic  plasm a concentrations 
of perphenazine and a  íaU in  concentration  of th e  m etabo- 
lite. D isulhram  appears to greatly en hance biotransỉorm a- 
tion  of oral perphenazine to inactive m etabolites, b u t par- 
en teral adm inisttation avoids th e  'first-pass' eỉíect in  th e  
liver.

1. Hansen LB, Larsen N-E Metabolỉc interactỉon bemeen perphenarine 
and disulfiram. Laitctí 1982; ii: 1472.

G eneral anaesihetics . A schizophrenic patien t yyithout a 
history of epilepsy w ho w as receiving oral chlorprom azine 
an d  Oupentixol depot injection had  a convulsive seizuie 
w h en  given enfỉurani anaesthesia .1

1. Vohra SB. Convulsions aítcr cníluranc in a sdiizophzenic padenc 
rcccivứig ncuroícptics. Can 1 Anaestk 1994: 41: 420-2.

N ah rex o n e . Two patíen ts m a in ta ined  on  thioridazine 
experienced intense sleepiness an d  lethargy aíte r receiving 
2 doses of na lttexone .1

I. Maany I, et aL Intcraction bctwccn thioridazinc and nalcrexone. Am J 
Pỉychiatrỵ 1987; 144: 966.

NSAIDs. A report of severe drowsiness and  conhision in  
patients given haloperidol w ith  indometaãn.1

1. Bird HA, tt al. Drowsỉness duc to haloperidol/indomcthadn in 
combination. Lanat 1983; i: 830-1.

O pioid  onalgesics. For reíerence to  th e  effects of p heno- 
thiazines on  pethidine, see p. 123.3.

P ip e ra ả n e . There has been  an  isolated report1 of con- 
vũlsions associated w ith  the use of chlorprom azine in  a 
child who h ad  received piperazine several days earlier. 
Subsequent animal*'J studies produced conũicting evi- 
dence for an  interaction an d  it vvas suggested3 th a t a n  
in teraction w ould only be dinically  signlỄcant w h en  high 
concentrations of p iperazine w ere reached in th e  body.

1. Bouỉos BM. Davis LE Hazard oỉ sỉmuỉttneous admỉnisưatỉon of 
phcnothiazioc and piperaiinc. N Engl JMed 1969; 280: Ỉ245-6.

2. Armbrecht BH. Reactỉon bctvveen pipcradne and chlorpromaxỉne. N 
Engi J Med 1970; 282: 1490-ỉ.

3. Stunnan G. Intcraction betvvecn pipcraiine and chlorpromazine. Br J 
Phanttíuol 1974; 50: 153-5.

Sym pathom im eiics. For reỉerence to  th e  possible interac- 
tion  betw een  p h en o th ian n es  an d  adrentdine, see Treat- 
m e n t of Adverse EHects, p. 1050.3.

A 27-year-oId vvoman vvith schũophren ia  an d  T-wave 
abnorm ality  of the h e a rt ,1 receiving th ioridazine lOOmg 
daily vrith procydidine 2.5 mg tvvice daily, died t o m  
ventricular Abrillation vvithin 2 h o u n  of also taking a  single 
dose oí a preparation reported to contain  chlorphenam ine 
m aleate 4 m g  w ith phenylpropanolamúư hydrochbride 50 m g 
ịContac Q.

1. Chưuinard G. tí ai, Death atưibuied to vcmricuỉar arrhythmia induced 
by thÌorídazine in combination vviih a single Contac c capsule. Can Med 
AssocJ 1978; 119; 729-31.

Tobacco ỉm oldng . Sm oking has been show n to decrease 
the incidence of chlorprom azine-induced sedation1-2 an d  
orthostatic hypotension .2 Studies indicate th a t the  d e a r-  
ance o í chlorprom azine,3 fluphenazine,4 tiotixene,5 halo- 
peridol,6 a n d  thioridazine7 m ay be increased in  patients 
w ho  smoke. It has b een  suggested th a t some of th e  com - 
p o n en tỉ of sm oke m ay  act as liver-enzym e inducers. The 
clinical sìgniBcance of this eỉfect is unclear b u t the  possible 
n eed  to use increased doses In sm okers should be b om e in  
m ind.

1. Swett c. Drovvsiness due to chlorpromaỉinc ỉn relation to tígarette 
smokỉng: a repoit from the Boston CoUaboratỉve Drug SurveỉUance 
Program. Ardt Gcn Psychiứtry 1974; 31: 211-13.

2. Pantuck EJ. tí ai. Ogárette snoking and chlorpromazỉne dispositỉon and 
ềcáons. CUn Phameeoì Vưr 1982; 31: 533-8.

3. Chetty M, tí  ai. Smokỉng and body weight inũuence the dearance oỉ 
chlorpromaáne. Eur J ơin Pharmaeoỉ 1994; 46: 523-6.

4. Eresbeỉsky u  tí aỉ. Eổects oí smokỉng on fluphenazỉne dearance ỉn 
psychỉatrỉc Ỉnpatientỉ. Biol Psychừưry 1985; 20: 329-32.

5. Ẽresheỉsky UtíaL  Thỉothỉxene pharmacokinetỉc interacdons: a study of 
hepatỉc enzyme inducers, dêarance inhỉbitors, and demographlc 
variables. J Chn Psyàiopharmacol 1991; 11:296-301.

6. Jann MW, tí ai. EẼects oi smoking on haỉopexỉdol and reduced 
haỉoperỉđoỉ pỉasma concentratỉoas and haloperidỡỉ dearance. Pĩycho- 
phamaeology (Berỉị 1986; 90:468-70.

7. Berea R. tí a i Thioridazỉne steady-state pỉasma concenựations are 
ínAuenced by tobacco smoldng and CYP2D6, but not by the CYP2C9 
genotype. Eur J Qm Pharmacoỉ 2003; 59:45-50.

V itam in s. G iving ascorbic acid, fo r  v i ta n ú n  c  d e ũ d e n c y , to 
a  p a tie n t  rẹce iv in g  f lu p h e n a z in e  fo r  b ip o la r  d iso rder w a s  
a s so d a te d  w ith  a  ỉa ll in  s e ru m  c o n c e n tra tio n s  of Đ u p h en - 
a z in e  a n d  a d e te r io ra tío n  o f  b e h a v io u r .1

1. Dyslcen MW, tí aỉ. Drug ỉnteractíon between ascorbic add and 
fluphenazỉne. JAMA 1979; 241; 2008

Xanthine-containing beverages. S tu d ies  in vitro h a v e  
shovvn p re d p i ta t io n  o ỉ  so m e  a n tip sy c h o tic s  t o m  so lu tio n  
b y  a d đ itio n  o f  coffee a n d  tea.1-1 H o w e v e r, Ũ1  a  s tu d y  o f  16 
p a tìe n ts  tak in g  a n típ sy c h o tic s  n o  c o rre la t io n  c o u ld  b e  
ỉo u n d  betvveen p la s m a -a n á p s y c h o tic  c o n c e n ơ a tío n s  o r  
b e h a v io u r  a n d  te a  o r  co ffee  c o n s u m p tio n .3

ỉ . Kuỉhanek F. tí ai. Pređpitation of antỉpsychotỉc drugs in interacúon wỉth 
coữee or tea. Lanctí 1979; ỈL* 1130.

2. LassweU WL. tí ai. In vttro Interaction oỉ neuroleptícs and tricycỉỉc 
antỉdepressants with coữee. tea, and gallotannic add. J Pharm Sà 1984; 
73: 1056-8.

3. Bowen s, tí ai. Effect of coữee and tea on blood ỉevels and efficacy of 
antỉpsychoúc drugs. Lanetí 1981; i: 1217-18.

Pharmacokinetìcs
C h lo rp ro m a á n e  is read ily , a l th o u g h  so m e tim e s  erra tìca lly , 
ab so rb e d  t o m  th e  g a s ư o ỉn te s tin a l  t ra c t  a n d  p e a k  p lasm a  
c o n c en tia t io n s  o c c u r 2  to  4  h o u r s  a h e r  in g es tio n . I t  is 
su b je c t to  c o n sid e rab le  firs t-pass  m e ta b o lism  in  th e  g u t w a ll 
a n d  is also e x te n s iv e ly  m e ta b o lis e d  in  t h e  liv e r  a n d  is 
e x c re te d  in  th e  u r in e  a n d  b ile  ỉ n  t h e  fo rm  o f  m a n y  a c tiv e  
a n d  in ac tiv e  m eta b o lite s ; t h e r e  is so m e  ev id e n c e  of 
e n te ro h e p a tic  r e c y d in g . O w in g  to  th e  first-pass e â e c t , 
p lasm a  c o n c en tra tio n s  a f te r  o ra l  doses  a re  m u c h  lo w e r  th a n  
th o se  after in tr a m u s c u la r  do ses. M o re o v e r , th e re  is v e ry  
w id e  in te n u b je c t  v a ria tio n  in  p lasm a  c o n c e n tra tío n s  of 
ch lo rp ro m a z in e : n o  s im p le  c o rre la t io n  h a s  b e e n  fo u n d  
betvveen  p lasm a  c o n c e n tra tìo n s  o f  c h lo rp ro m a z in e  a n d  its 
m etab o lite s , a n d  th e i r th e r a p e u t ic  e ữ e c t  (see  A d m in isư a tio n  
u n d e r  Uses a n d  A d m ỉn ũ tra tio n . p . 1 0 4 6 .1 ). P a th s  o í 
m eta b o lism  o ỉ c h lo rp ro m ỉrâ n e  in d u d e  h y d ro x y la tío n  a n d  
c o n ju g a tio n  w ith  g lu c u ro n ic  a d d ,  W -ox idanon , o x id a tío n  o ỉ 
a  s u lỉu r  a tom , a n d  d e a lk y la tio n . A lth o u g h  th e  p lasm a haU - 
lUe o í  ch lo rp ro m a z in e  itseU  h a s  b e e n  re p o t te d  to  b e  a b o u t 
30 h o u n ,  e lim in a tio n  o f th e  m e ta b o lì te s  m a y  b e  v e ry  
p ro lo n g ed . T h e re  is l im ite d  e v id e n c e  th a t  c h lo rp ro m a z in e  
in d u c e s  its ovvn m eta b o lism .

C h lo tp ro m a z in e  is a b o u t  95 to  9 8 %  b o u n d  to  p lasm a  
p ro te in s . It is w id e ly  d ỉs tn b u te d  in  th e  b o d y  a n d  crosses th e  
b lo o d -b ra in  b a rr ie r  to  a c h ie v e  h ig h e r  c o n c e n tra tio n s  in  th e  
b r a in  th a n  in  th e  p la sm a . C h lo rp ro m a z in e  a n d  its 
m e tab o lite s  a lso  cross th e  p la c e n ta  a n d  a re  d is tr ib u te d  in to  
b re a s t  m ilk.

P r e p a r a t i o n s

Propõetoiy Prepo m tioni (detaíls are g iven  in  V olum e B)

Single-ingradient Preporationi. Arg.: Am pliactil; Conrax,- Aus- traL: Largactil; Braz.: Amplicúl; Clopsina; C lo rp ro m a t Longac- 
til; Chũf. Largactil; Cz.: Plegomazin; Fin.: K lorprom an; Fr.: 
Largactil; Gr.: Largactil; Solidon; Zuledin; Hung.: Hibemal: India: Cain; c lo á n e ;  Emetil; M egaól; Indon.: Cepezet; M epro- 
setil; Promactil; Irt: Clonactil; C lonazm ef; Israel: T arocty t ĩtàL: Lacgactil; Prozin; Jpn: W lnterm in; MaỊaysùr. M atdne; 
Mex.: Largactil; NZ: Largactil; Phữipp.: G lobaáne; Laractyl; 
Proma; Promazine; Psynon Thorazine; PoL: Penactil; PorL: 
Largactil; L argatrex t; Rus.: A m inazin (AMXH13HH); S.Afr.: 
Largactil; singapore: Largo; M atd n e ; Spain: Largactìl; Swttz.: 
Chlorazin; Thai.: Chlopazine; C hlo tp rom asitt; Chlorprom ed; 
D u n can t: M atd n e ; Plegomazine; Pogetol; Prozine; T-urk.: 
Largactiỉ; UK: Largactil; Ukr.: A m inazin (AMHH83HH).

Multí-irgredient Preparatíons. Arg.: 6-C opinf; 6-Copin; India: 
Chlorectil Plus; C!ozine Forte; CIozine Plus; Emetil DS; Emetil 
Plus; Lacalm: M anocalm  Forte; Neocalm Fone; Trinicalm Fone; Thai.: Ama.

Pharmacopoeial Preparations
BP 2014: ChIo[prom azine Injection; C hloiprom azine Oral 
Solu tion ; C h lo rp ro raaz in e  Supposito ries; C hIorprom azine 
Tablets;
USP 36: C hlorprom azine H ydrochloride Injection; Chlorprom - 
a ã n e  H ydrochloride Oral Concentrate; Chloiprom azine Hydro- 
chloride Syrup; Chlo tprom azine H ydrochloride Tablets; Chlor- 
p rom arine  Suppositories.

c h lo r p r o th ix e n e  (BAN. usAN. riNNi 
. ịihlorprothixèné; Chlorprothixenum; Ọorprotixeno; Kloor- 
ip rp tiksee .n i; K lo rp ra tixe n ; . N -714; Ro-4-0403; 
XnopnpoTViKceH. ..... . -
(ZH-(2-Chlorothioxanthen-9-ylidene)-NN-dimethylpropyla-
mine.
C18Hi8CINS=315.9
CAS — ì 13-59-7.
ATC—N05AF03 
ATC Vet— QN05ÀF03.
UNII —  9S7ỎD60EWP.

P h a rm a c o p o e ia s .  In  Chín.
The Symbol t  denotes a preparation no longer actively marketed
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Chlorprothixene Hydrochloride
ỊBANM, HNNMI
ChloroprQtyksenu chlorowodorek,- Chtorprothlxène;. Chlor-É 
hydrâte de; Chlorprothixenhydrochlorid;: Chlorprothixen-’ 
hydròchlorid; ChlòrprờthrxèriiHýdrÓGhlòridum; Chlorprotik- 
séno hidrochloridas; Clổrprótixeno; hidrocloruro de;: 
Hidrodoruró de dbtprStixẽno; Idòoriprbblceenihydĩoklotldi;- 
K ló rp ro tixe n -h id ro k lõ rid ; K lorpro tixenhýdroklorid ; 
XnopnpoTHKceHa riiflpo)ờiopMfl. .
C,eH,ANS=3523 ,
ATC—  N05AF03 
ATC ýei —  ỌN05ÁFÔ3. i ■
UNÍÍ— 268KCR96SN. ■■■:■ ‘

Pharmacopoeias. In  Eur. (see p. vu).
P h .  E u r .  8 : (C h ỉo rp ro th ix e n e  H y d ro c h lo rid e ) . A  vvhite o r  
a lm o s t vvhite , c ry s ta ll in e  p o w d e r . S o lu b le  in  w a te r  a n d  in  
a lc o h o l; s lig h tly  so lu b le  in  d ic h lo ro m e th a n e . A  1 %  so lu tio n  
in  vvater h a s  a  p H  o f 4 .4  to  5 .2 . P ro te c t  ữ o m  lig h t.

Proíile
C h lo rp ro th ix e n e  is a  th ỉo x a n th e n e  a n ú p sy c h o iic  w i th  
g e n e ra l  p ro p e r t ie s  s im ila r  to  th o se  o f th e  p h e n o th ia z in e ,  
c h ]o rp ro m a z in e  (p . 1 0 4 5 .2 ). I t  is u se d  m a in ly  in  th e  
t r e a tm e n t  o ỉ  p sy c h o se s  (p . 103 0 .2 ). C h lo rp ro th ix e n e  is 
g iv e n  as  t h e  h y d ro c h lo r id e .  P re p a ra d o n s  o f c h lo rp ro th ỉx e n e  
p r e p a re d  w i th  t h e  a id  o f  lac tic  a d d  h a v e  b e e n  s ta te d  to  
c o n ta in  c h lo r p r o th ix e n e  lac ta te . T h e  a c e ta te , d t r a te ,  a n d  
th e  m e s ila te  h a v e  a lso  b e e n  used .

C h lo r p ro th ix e n e  is  u s u a lly  g iv en  o ra lly  a s  t h e  h y d ro -  
c h lo r id e  a n d  d o se s  a re  e x p re sse d  in  te rm s  o f th is  sa lt. A 
u s u a l  o ra l  in it ia l  d o se  fo r th e  t r e a tm e n t  o f p sy c h o se s  is 15 to  
5 0  m g  th re e  o r  í o u r  tũ n e s  daily , in c re a se d  a c co rd in g  to  
resp o n se ;  d o se s  o f  u p  to  6 0 0  m g  o r  m o re  d a ily  h a v e  b e e n  
g iv e n  in  s e v e re  o r  r e s i ỉ t a n t  cases. C h lo r p ro th ix e n e  s h o u ld  
b e  u s e d  in  r e d u c e d  d o sa g e  fo r  e ld e r ly  o r  d e b ilita te d  p a tie n ts .

A d v e r s e  e f fe c ts .  A 5 9 -y ea r-o ld  m a n  rec e iv in g  c h lo r-  
p ro th ix e n e  (fo r  t h e  s e c o n d  tim e ) fo r  a c u te  m a n ia  d e v e l-  
o p e d  s e v e re  o b s tru c tìv e  ja u n d ic e  vvith in  a f e w  days; h e  
w a s  a lso  ta k in g  c h lo rp ro p a m id e , đ ig o x in , a n d  d iu T e tic ỉ.1 
C h lo rp ro th ix e n e  w a s  c o n s id e re d  th e  m o st lik e ly  c a u se  of 
t h e  ja u n d ic e ,  t h o u g h  c h lo rp ro p a m id e  c o u ld  n o t  b e  
e x d u d e d .

1. Ruddodc DGS, Hoenig J. Chloiprothixene and obstructivejaundice. BMJ 
1973; 1:231.

B r e a s t  ỉ e e d in g .  T h e  A m e ric a n  A c a d e m y  of P e d ia tr ic s1 c o n - 
s id e rs  th a t ,  a l th o u g h  th e  effec t o l  c h lo tp ro th ix e n e  o n  
b re a s t - ỉe d  in ía n t s  is  u n k n o v v n , its  u s e  b y  m o th e n  d u r ìn g  
b r e a s t  ỉe e d in g  m a y  b e  o f  c o n c e m  sin c e  a n tip sy c h o tic s  d o  
a p p e a r  i n  b r e a s t  m ilk  a n d  th u s  c o u ld  co n c e iv a b ly  a lte r  
CN S h m c t io n  in  t h e  ỉ n ỉa n t  b o th  in  th e  sh o r t  a n d  lo n g  
te rm .

C h lo r p ro th ix e n e  a n d  i ts  s u lỉo x ỉd e  m eta b o li te  w e re  
c o n c e n tr a te d  in  t h e  b re a s t  m ilk  o f  2  m o th e r s  g iv en  
c h lo r p r o th ix e n e  2 0 0  m g  d a ily  b u t  i t  w a s  c a lc u la te d  th a t  th e  
a m o u n t  in g e s te d  b y  th e  n u r s in g  in ỉa n t  w as o n ly  0 .1  %  o f  th e  
m a te m a l  d o se  p e r  k g  b o d y -w e ig h t-J

1. American Academy oỉ PedUnics. The transler ot drugs and other 
Chemicals in to human millc. Miatria 2001; 108:776-89. [Retứed May 
2010] Correctìon. ĩbid.; 1029. Also avaỉlable au http://aappolỉcy. 
aappublications.Org/cii/conlent/IuU/pediatria%3bl08/3/776 (accessed 
28/04/04)

2. Matheson I. rĩ aì Presence oi cblorprothỉxenc and ỉu metabolỉtes ỉn 
breast mìlk. EurJ ơỉn Phũrmacol 1984; 27: 611-13.

M e ta b o G sm . R e su lts  b o m  s tu d ie s  o n  th e  m e ta b o lism  o f 
c h lo r p r o th ix e n e  i n  animals a n d  m a n 1 in d ic a te d  th a t  in  
a d d ỉt ỉo n  to  t h e  m a jo r  m e ta b o li te  c h lo rp ro th ix e n e -s u lío x -  
id e , 2  í u r t h e r  u r in a r y  m e ta b o li te s  vvere id en tiB ed , n a m e ly  
N -d e s m e th y lc h lo ip ro th ix e n e -s u lfo x id e  a n d  c h lo rp ro th ix -  
e n e -s u lfo x id e -N -o x id e .

1. Raaỉlaub J. Zum Metabolismus des Chloiprothỉxen. ArznrừnineiỊarĩ£hunỹ 
1967Ì 17: 1393-5.

P o r p h ỵ r ia .  T h e  D ru g  D a ta b ase  fo r A c u te  P o rp h y ria , c o m - 
p ile d  b y  t h e  N o rv v eg ian  P o rp h y ria  C e n ơ e  (NA POS) a n d  
th e  P o rp h y r ia  C e n t te  S tv e d en , d a s s ih e s  c h lo rp ro th b c e n e  as  
p o ss ib ly  p o r p h y i in o g e n ic  i t  s h o u ld  b e  u se d  o n ly  w h e n  n o  
s a ỉe r  a l t e m a t iv e  i ỉ  a v a ila b le  a n d  p r e c a u t io n ỉ  s h o u ld  b e  
c o n ã d e r e d  in  v u ln e r a b le  p a tie n ts .1

1. The Drug Database lor Acute Potphyria. AvaUable au hrtp://ww*v. 
drugs-porphyria.org (accessed 21/10/11)

P r e p a r d t i o n s

Proprielory Prepqnilions (detailỉ a re  g iven  in  V olum e B)

Single ingrecSent Preporations. Austrùr. Truxal; Denm .: Truxal; Pin.: T ruxah  Ger.: T ruxab  Gr.: T ruxal; Hung.: Truxal; Neth.: 
T ruxai' Norw.: T ruxab  Rus.: Truxal (Tpyican); Swed.: Truxal; Switz.: T ruxal; T ruxale tten -h  ukr.: T m xal (Tpyxtaut).

Cinolazepam ỊrìNNi

Cinọlazépam; O nolazep am um ; OX-373; LlMHO/ia3enaM.:
7-Chlóro-5-(2-fluorophenyl)-2,3-dihyđrơ-3-hydroxy-2-oxo-
1W-1,4-benzodiazepine-1-propionitrile.

’-G i,H ,'ja F N jÒ í= 3 5 7 a  •
CAS —  7569642-5. ■
ATC —  N05CD13.
ATC Vet —  QN05CD13: ' ■ • ■
UNII — 68P055680U. "■ ;■ ■'

Pro/ị7ẹ
C in o la z e p a m  is a  b e n z o d ia z e p in e  d e riv a tiv e  w ith  g e n e ra l  
p ro p e r tie s  s im ila r  to  th o se  o f  d ia z e p a m  (p. 1 063 .2 ) t h a t  h a s  
b e e n  u se d  in  th e  s h o r t - te r m  m a n a g e m e n t  o f s leep  d iso rd ers  
in  u s u a l  o ra l d o se s  o ỉ  4 0  m g  a t  n ig h t.

Preparatìons
Proprietory Preparations (details a re  given in Volum e B)

Sỉngle-ingredieni Preparations. Austria: G crodorm ; Cz.: Gero- 
dorm ; Hung.: G erodorm .

Clocapramine Hydrochloride ỊríNNMi

Chlorcarpipramine Hydrochloride; Clocapramina, hidroclor- 
uro de; Qocapramine, Chlorhydrate de; Clocapramini 
Hydrochloridum; Hidrocloairo de docapramina; Y-4153; 
KnoxanpaMMHa rnflpoxnopnfl.
l'-[3-(3-Q ilóro-l 0,11 -dihydro-5tf-dibenz[b,flazepin-5-yl)pro- 
pyl][1,4,-bipiperidine]-4'-carboxam ide dihydrochloride 
monohydrate.
C28H37CIN40 ,2 H C I,H 2 0 5 7 2 .0
CAS —  47739-98-0 (clocapramine); 28058-62-0 (docapramine 
hydrochloride).
UNII —  9NLU6H3LRD.

Pharmacopoeias. In  Jpn.
Profile
C lo c a p ra m in e  is a  c h ỉo t in a te d  d e rív a tiv e  o f c a rp ip ra m in e  
(p. 1 0 4 4 .2 ). T h e  h y d ro c h lo r id e  is g iv en  o ra lly  in  th e  
t r e a tr a e n t  o f  sc h iz o p h re n ia .

Preparotions
Proprielory Prepo ra lion s  (detailỉ a re  given in V olum e B) 

Single-ingreciient PrBporo lions. Jpn: C loíekton; Padrasen.

C l o m e t h i a x o l e  (BAN, riNNi 
Chlormethiazole; Ciométhiazole; Clomethịazolum; Clome- 
tiazol; Ktometiatsoli; Klometiazol; Kn0MeTna30/i.
5-{2-Chloroethyl)-4-methyl-1 ,3-thiazole.
Q H bC ^ I ó I ố  
CÁS —  533-45-9.
ATC —  N05CM02.
ATC Vet —  QN05CM02.
UNÍI — 0C5DBZ19HV.

P h a rm a c o p o e ia s .  I n  Br.
B P  2 0 1 4 : (C lo m e th ia z o Ie ) . A co lo u rless  to  s lig h tly  yellovv- 
ish -b ro w n  l iq u id  w i th  a  c h a ra c te r is t ic  o d o u r .  s lig h tly  
so lu b le  in  vvater; m is d b le  vvith  a lco h o l, w i th  c h lo ro fo ư n , 
a n d  w ith  e th e r .  A  0 .5 %  s o lu tio n  in  vvater h a s  a  pH  o f 5 .5  to  
7 .0 . S to re  a t  a  te m p e ra tu re  o f  2  d e g rees  to  8 deg rees .

clomethiaxole Edisilate (BANM, riNNMi 

Chlórmethiazòle Edisylate; Chlormethiazole Ethanedisul- 
phpnate; Clométhiazole, Edisilate de; Clomethiazole 
Edisylate (USAN); Clomethiazoli Èdisilas; Clometiazòl, 
edisilato de; EdisiỊato de clometiazol; Klometiazolu edysylan; 
NEX-002; KndMeTMa30/ia 3 flM3yựiaT. . . .
5-(2-Chloroethyl)-4-methylthiazolẹ ethane-í,2-disulphonatè. 
( ^ 8 0 ^ 5 ) 2 ^ 1 4 6 0 6 5 2 = 5 1 3 5  ■ ■
CÀS — 1867-58-9.
ATC — N0SCM02.
ATC Vet — QN05CM02.
UNII — 22NJIOW102.

P tia rm a c o p o e io s .  I n  Br. a n d  Pcl.
B P 2 0 1 4 : (C Io m e th ia z o le  E d is ila te ) . A vvhite  c ry s ta llin e  
povvder w i th  a  c h a r a a e r i s t i c  o d o u r .  F ree ly  so lu b le  in  vvater; 
so lu b le  i n  a lc o h o l;  p ra c tic a lly  in so lu b le  in  e th e r .

In co m p a tib ility . S e v e ra l  s tu d ie s  h a v e  s h o w n  th a t  d o -  
m e th ia z o le  e d is i la te  m a y  p e rm e a te  th ro u g h  o r  b e  so rbed  
o n to  p las tic s  u s e d  in  in tr a v e n o u s  in íu s io n  b ag s o r  g iv ing  
se ts .1-4 T h e  d ru g  m a y  a lso  r e a c t  vvith a n d  s o h e n  th e  p las- 
tic .1 L icensed  p r o d u a  in ío r m a t io n  h a s  su g g e ste d  th a t

th ro m b o p h le b itis ,  íe v e r ,  a n d  h e a d a c h e  re p o r te d  in  y o u n g  
c h ild r e n  d u r in g  p ro lo n g e d  in h is io n s  m a y  h a v e  b e e n  d u e  
to  r e a c t io n  w i th  p la s t ic  g iv in g  se ts  a n d  s iỉa s tic  c a n n u la e .  
R e c o m m e n d a tio n s  fo r  in tr a v e n o u s  u s e  h a v e  th e re ío re  
in d u d e d  th e  u s e  o f  a  m o to r -d r iv e n  g lass  sy rin g e  in  p re íe r -  
e n c e  to  a  p la s t ic  d r ip  s e t  in  sm a ll c h ild re n , d ia n g in g  p las tic  
d i ip  se ts  a t  lc a s t  e v e ry  2 4  h o u rs  w h e n  u s e d  in  o ld e r  
p a tie n ts ,  a n d  u s e  o f  te í lo n  in t ta v e n o u s  c a n n u la s .

1. Lingam Sa et aì. Probỉems with ỉntravesous chIormethiazoIe 
(Hemỉnevrỉn) in status epiiepUais. BMJ1980; 280:155-6.

2. Tsud SE. et ai. Sorptíon oí chỉonnethỉazoỉe by inưavenous inỉuáon 
giving sets. Eur J ơùt Pharmacoỉ 1980; 18: 333-8.

3. KowalukEÀ. etal. Dynamỉa oỉdomcthỉazo!e edỉsylate ỉmeraciion wỉth 
pỉastỉc iníusion Systems. J Pharm Sà 1984; 73: 43-7.

4. Lee MG. Sorption oỉ  four dmgs to polyvùiyi chloríde and poỉybutadiene 
tmravenous adminỉstration setỉ. Am J Hosp Pharm 1986; 43: 1945-50.

Uses and Administratíon
C lo m e th ia z o le  is a  h y p n o t ic  a n d  se d a tỉv e  w ith  a n tic o n v u l-  
s a n t  eH ects. I t  is u s e d  o ra lly  in  th e  ư e a tm e n t  o f a g ita ó o n  a n d  
res tle s sn e ss  (see  D is tu rb e d  B e h a v io u r,  p . 10 3 0 .2 ) in  e ld e rly  
p a tie n ts ,  in  th e  s h o r t - te r m  m a n a g e m e n t  o f s e v e re  in so m n ia  
(p . 1 0 3 3 .2 )  in  t h e  e ld e r ly , a n d l n  t h e  t r e a tm e n t  o f a c u te  
a lc o h o l w i th d ra w a l  sy m p to m s  (p. 1 7 3 5 .1 ). It vvas a)so  g iv en  
as  a n  in tr a v e n o u s  in tu s io n  in  th e  m a n a g e m e n t  o f s ta tu s  
e p ile p tic u s  a n d  ìm p e n d in g  o r  a c tu a l  ec la m p sia ; hovvever, a 
p a re n te ra l  ỉo rm u la t ỉo n  of d o m e th ia z o !e  n o  lo n g e r  a p p e a rs  
to  b e  av a ila b le .

I n  t h e  UK, d o m e th ia z o le  is a v a ila b le  a s  capsu les  
c o n ta in in g  1 9 2 m g  o f  c lo m e th la z o le  base  a n d  as  s y ru p . 
c o n ta in in g  2 5 0 m g  o f  th e  ed is ila te  in  5 m L . A s a re su lt  o í 
d iH e re n c e s  in  t h e  b io av a ila b ilíty  o f  th e se  p re p a ra tio n s . 
Ỉ 9 2 m g  o f  t h e  b a s e  in  th e  c a p su le s  is c o n s id e re d  
th e ra p e u tic a l ly  e q u iv a le n t  to  2 50  m g  (5 m L) of t h e  ed ỉs ila te  
in  th e  sy ru p , i .e . o n e  c a p su le  o r  5 m L  o f  sy ru p  a re  e q u iv a le n t 
in  th e i r  e ííe c ts .

T h e  u s u a l h y p n o t ic  d o se  o f  c lo m e th ia z o le  fo r  i n s o m n ia  
is 1 o r  2  c a p su le s  (1 9 2  o r  3 84  m g  o ỉ  th e  b a s e )  o r  th e  
e q u iv a le n t  b e ío re  b e d tim e . F o r  r e s t l e s s n e s s  a n d  a g i t a t i o n  
1 c a p su le  ( 1 9 2 m g  o f  t h e  b ase) , o r  t h e  e q u iv a le n t,  m a y  b e  
g iv e n  3 t im e s  da ily .

V a rio u s  d o m e th ia z o le  reg ìm e n s  h a v e  b e e n  su g g e ste d  ỉo r  
th e  ư e a tm e n t  o í  a l c o h o l  w i t h d r a w a h  u s u a lly  s ta n in g  
w i th  2  to  4  cap su le s , o r  th e  e q u iv a le n t,  w h ic h  m a y  b e  
re p e a te d  a í te r  so m e  h o u r s  if n e c essa ry . In  th e  f ir s t  2 4  h o u rs , 
9  to  12 c a p su les , o r  th e  e q u iv a le n t,  d iv id e d  in to  3 o r  4  doses, 
c a n  b e  g iv en ; th e  d o se  is t h e n  g ra d u a lly  re d u c e d  o v e r  th e  
n e x t  5 d a y s . T re a tm e n t  s h o u ld  be c a rr ie d  o u t  i n  h o sp ita l  o r  
in  s p e d a l ỉs t  c e n ư e s .  a n d  u s e  ỉo r  lo n g e r  t h a n  9  d a y s  is n o t  
re c o m m e n d e d  b e c a u s e  o f  th e  r isk  o í  d e p e n d e n c e  (see 
belovv).

P o r p h y r ia .  C lo m e th ia z o le  is o n e  o f  th e  d ru g s  th a t  h a s  
b e e n  u s e d  fo r  s c iz u re  p ro p h y la x is  i n  p a t i e n t ỉ  w i th  p o r-  
p h y r ia  w h o  c o n tin u e  to  h a v e  c o n v u ls io n s  w h i le  in  r e m iỉ-  
á o n .  H ovvever, t h e  D ru g  D a ta b a se  l o r  A c u te  P o ip h y ria , 
c o m p ile d  b y  th e  N orvveg ian  P o rp h y ria  C e n ơ e  (NAPOS) 
a n d  th e  P o rp h y rìa  C e n tre  Svveden. d a s s ih e s  d o m e th ia z o le  
as  p o ssib ly  p o r p h y r in o g e n ic  it s h o u ld  b c  u se d  o n ly  vvhen 
n o  s a íe r  a l t e m a t ív e  is a v a ila b le  a n d  p r e c a u t io n s  s h o u ld  b e  
c o n ã d e r e d  in  v u ln e r a b le  p a tie n ts .1 

1. The Drug Database íor Acute Porphyrỉa. Available ac http;//www. 
drugs-porpbyria.org (acccssed 11/10/11)

S iro k e . C lo m e th ia z o le  h a s  b e e n  s tu d ie d u  as  a  n e u ro p ro -  
te c tiv e  d ru g  in  t h e  a c u te  m a n a g e m e n t  o f  p a tie n ts  w ith  
s tro k e , b u t  n o  b e n e ỉ i t i a l  e f f e a  o n  lo n g - te rm  o u tc o m e  w as 
to u n d .

1. Wahlgren NG. et aỉ. CLASS Study Group. CIomethiazole Acute Sưoke 
Study (CLASS): resulu oí a randomỉzed. comrolled oial oỉ domeihiazoỉe 
▼ersus placebo in 1360 acuie stroke patíents. Stroke 1999; 30: 21-8.

2. Lyden p, et ai. C!omcthÌazole Acute Sưoke Study ỉn ỉschemic sưoke 
(CLASS I); ỉinal resuỉts. Strokg 2002: 33: 122-8.

S o b s ta n c e  d e p e n d e n c e .  F o r  a  d isc u ss io n  o{ t h e  m a n a g e -  
m e n t  o ỉ  opioid w i th d ra w a l  sy m p to m s , in d u d in g  m e n t io n  
o f  t h e  u se  o f d o m e th ia z o le ,  see  p . 109 .2 .

Dependence and Withdrawal
D e p e n d e n c e  m a y  d e v e lo p , p a r t ìc u la r ly  w i th  p ro lo n g e d  u se  
o f h ig h e r  t h a n  r e c o m m e n d e d  d o se s  o f d o m e th ỉa z o le .  
F e a tu re s  o f  d e p e n d e n c e  a n d  vvithdravval a re  s im ila r  to  th o se  
o f  b a rb i tu ra te s  (see  A m o b a rb ita l, p . 1 0 3 8 .1 ).

Adverse Effects, Treatment, and Precautions
C lo m e th ỉa z o le  m a y  p ro d u c e  n a sa l  c o n g e s tio n  a n d  irr ita tio n , 
sn e ez in g , a n d  c o n ju n c t iv a l  i r r ita tio n  s o m e tứ n e s  a s so d a te d  
w ith  a  h e a d a c h e . N a s o p h a ry n g e a l o r  b r o n c h ia l  s e c re tio n s  
m a y  b e  in c re a se d . s k in  rash e s  a n d  u r tic a r ia  h a v e  a lso  
o c c u rre d  a n d  in  r a r e  c ases  b u l lo u s  e ru p t io n s  h a v e  b e e n  
re p o r te d .  G a s tro in te s tin a l  d is tu rb a n c e s  in d u d in g  n a u s e a  
a n d  v o m itin g , h a v e  b e e n  re p o r te d  a f te r  o ra l  doses. 
R e v e rs ib le  in c re a se s  in  l iv e r  e n z y m e  v a lu e s  a n d  b lo o d - 
b i ỉi ru b in  c o n c e n tra t io n s  h a v e  a lso  b e e n  n o te d . C lo m e th ia -  
zo le  c a n  c a u se  e x c ess iv e  drovvsiness, p a rt ic u la r ly  in  h ig h

AI1 cross-reíerences reíer to entrìes in Volume A
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ioses; d ro w s in e s s  m a y  p ers is t t h e  n e x t  day , a n d  p a tíe n ts  
^É ected  s h o u ld  n o t  d riv e  o r  o p e ra te  m a c h in e ry .  P a rad o x ica l 
e x d ta t io n  o r  c o n h is io n  m a y  o c c u r  r a re ly . A n ap h y la x is  h a s  
g]so b e e n  r e p o r te d  ra re ly .

Ẽ x cessiv e  d o ses  m a y  p ro d u c e  coma, re sp ỉra to ry  d e p re s -  
á o n ,  h y p o te n s io n , a n d  h y p o th e rm ia ;  p n e u m o n ia  m a y  
fo llow  in c re a se d  re s p ira to ry  se c re tio n . T re a tm e n t  ís  as fo r 
b ấ rb itu ra te  o v e n io s e  (se e  A m o b a ib ita l, p . 1 0 3 8 .1 ).

C lo m e th ia z o le  is c o n tra - in d ic a te d  in  p a tìe n ts  w i th  a c u te  
p u lm o n a ry  in su f f id e n c y , a n d  s h o u ld  b e  g iv en  w ith  c a re  to  
p a tíe n ts  w i th  s le e p  a p n o e a  sy n d ro m e , c h ro n ic  p u lm o n a ry  
in su H ld e n c y , o r  re n a l ,  liver, c e re b r a l  o r  c a rd ia c  d isease . 
c lo m e th ia z o le  s h o u ld  b e  g iven  w ỉth  c a u tỉo n  to  e ld e rly  
p a d e n ts  as  th e r e  m a y  b e  in c re a se d  b io av a ila b ility  a n d  
d e lay ed  e lím in a t io n . Parad o x ica l tv o rs e n in g  o f  e p ilep sy  m a y  
o c c u r in  t h e  L e n n o x  G a s tau t sy n d ro m e .

A d m in is tra i io n  b y  in tra v e n o u s  Ỉ n h iỉ io n . S e v e re  a d v e rse  
e ííec ts  h a v e  fo llo w e d  th e  in tra v e n o u s  u se  o f  d o m e th la -  
zo le  a n d  in tr a v e n o u s  p rep a ra tio n s  a re  n o  lo n g e r  g e n e ra Ịly  
a v a iỉab le . F a d l it ie s  fo r  in tu b a tỉo n  a n d  r e s u s a ta t io n  w é rẽ  
re q tũ re d  w h e n  d o m e th ia z o le  vvas g iv e n  in tra v e n o u s ly ,  
vvith c a re  ta k e n  to  e n s u re  th a t  t h e  p a tie n t 's  a irw a y  w ã s  
m a in ta in e d  s in c e  t h e r e  is a  risk o f  m e c h a n ic a l  o b s tru c tio n  
d u r in g  d e e p  se d a tio n . A t to o  h ĩg h  a  ra te  o f in h is io n , s leep  
in d u c e d  w i th  d o m e th ia z o le  c o u ld  lap se  in to  d e e p  u n c o n -  
sd o u s n c s s  a n d  p a tie n ts  r e q u ạ e d  d o s e  a n d  c o n s ta n t  o b se r-  
v a tio n . R a p id  in h is io n  h a s  also c a u se d  t ra n s ie n t  a p n o e a  
a n d  h y p o te n s io n , a n d  sp e d a l ca re  w a s  n e e d e d  in  p a d e n ts  
su scep tib le  to  c e re b ra l  o r  card iac  co m p lica tio n s , in d u d in g  
th e  e iđ e rly . W ith  p ro lo n g e d  ú ư u s io n  th e r e  vvas a lso  a  r isk  
o í  e le c tro ly te  im b a la n c e  d u ẹ  to  t h e  w a te r  lo a d  in v o lv e d  
w ith  t h e  g lu co se  v e h id e .  R ecovery  h a s  b e e n  c o n s id e rab ly  
d e la y e d  a h e r  p ro lo n g e d  in fu sio n .

E ffe d s  o n  th e  h e a ì4 .  C ard iac  a ir e s t  in  2  c h ro n ic  a lco h o lics  
m ig h t h a v e  b e e n  a s s o á a te d  w ith  d o m e th ia z o le  in h is io n .1

ỉ. Mdnncs GT. t í  al. Cardiac arrest íoilowing chiormethỉazde infuảon in 
chronỉc alcoboỉỉcs. Postgrod Mtd J 1980; 56: 742-3.

O v e r d o s a g e .  A  re p o r t  o{ d o m e th ia z o le  p o iso n in g  o n  16 
occasions i n  13 p a tie n ts ,  som e o f  w h o m  h a d  a lso  ta k e n  
o th e r  d ru g s  a n d  a lc o h o l.1 T here  w a s  in c re a se d  sa liv a tio n  
o n  7  o ccasio n s; o thervv ise  th e  d in ic a l  íe a tu re s  w é re  th o se  
of b a rb i tu ra te  p o iso n in g  (see A dverse  EH ects o f  A m o b a rb i-  
t a l  p . 1 0 3 8 .1 ). T h e  h ig h e s t  p la s m a -d o m e th ia z o le  c o n c e n -  
tra t io n  w a s  3 6  m ic ro g ram s/m L , w i th  th e  h ig h e s t  v a lu e  i n  a  
c o n s d o u s  p a t íe n t  11.5m iCTO gram s/m ỉ~ A ỉl th e  p a tíe n ts  
su rv iv e d  fo llo w in g  in te n s iv e  su p p o rtív e  t r e a tm e n t  as fo r  
b a rb i tu ra te  p o iso n in g .

1. Ulingvrorth RN, cĩ a i Severc poisonỉng with chlormethiazole. BMJ1979; 
1: 902-3.

Parotitis. A c u te  b ila te ra l  paro titis  h a s  b e e n  r e p o r te d  i n  a  
p a tie n t  g iv e n  d o m e th ia x o le .1 T h e  sw e llin g  d isa p p e a re d  
a f te r  w i th d ra w a l  o f  d o m e th ia z o le  a n d  rec u x re d  o n  re c h a l-  
len g e .

1. Bosch X. tí  aỉ. Parotitis inđuccd by chỉormethỉazoỉe. B M J 1994; 309: 
1620.

P re g n a n c y . T h e re  h a v e  b e e n  re p o r ts  o f  n e o n a te s  b e in g  
a d v e rse ly  a ữ e c te d  b y  d o m e th ia z o le  g iv e n  to  th e i r  m o th e r s  
fo r p re -e d a m p s ia  o r  e d a m p s ia ;u  e tíe c ts  i n d u d e d  se d a tio n , 
h y p o to n ia ,  a n d  a p n o e a . I t w as su g g e ste d  th a t  t h e  e ííec ts  
m ig h t h a v e  b e e n  d u e  to  a  synerg is tic  m te ra c t io n  b e tw e e n  
d o m e th ia z o le  a n d  d iaxox ide  as th ẽ se  d ru g s  w e re  g iv e n  to  
m o s t o f  t h e  m o th e r s  w i th  a íỉec ted  in ía n ts .1

1- Johnson RA. Ađversc neonatal reaaìon to matemal admỉnistration oỉ 
Intravenous chIormcthiazoỉc and diaĩoxỉde. BMJ1976; 1: 943.

2. Wood c. Renou p. Sleepy and hypotonic neonates. Med Ị Aust 1978; 2: 
73.

Ịnteractìons
T h e  s e d a tiv e  effec ts  o f  d o m e th ia z o le  a re  e n h a n c e d  b y  CNS 
d e p re s sa n ts  s u c h  as  alcoho l, b a rb itu ra tes , o th e r  h y p n o tìc s  
a n d  se d a tiv es , a n d  an tip sycho tics.

Akohol. A lth o u g h  d o m eth iaz o le  h a s  b e e n  a  p o p u la r  
ch o ice  fo r  t h e  ư e a tm e n t  of alcoho l w i th d ra w a l sy m p to m s  
(p. 1 7 3 5 .1 ), if i t  is g iv e n  lon g -te rm . p a tie n ts  rea d ily  t ra n s -  íei d e p e n d e n c y  to  it; ư  th e y  also  c o n tin u e  to  a b u s e  a ỉc o h o l 
th is  m a y  le a d  to  s e v e re  se lĩ-p o iso n in g  vvith d e e p  c o m a  a n d  
p o te n t ia l ly  t à ta l  r e s p iia to ry  d ep re ss io n .1

1. Mdnatí GT. Chlormethiazole and alcohol: a lethal codoaiL BMJ 1987; 
29* 592.

Beta biockers. S in u s  b radycard ia  d e v e lo p e d  in  a n  8 4 -ỵ e a r-  
o ld  w o m a n  ta k ứ ig  propranolol lo r  h y p e ite n s io n  3  h o ú r s  
a f te r  s h e  to o k  a  s e c o n d  dose  o f d o m e th ia z o le  192 m g .1 H e r  
p ụ lse  r a t e  in c re a se d  o n  stopp ing  p r o p ra n o lo l  a n d  d o -  
m e th ia z o le  a n d  la te r  stab ilised  w h ẽ n  sh ẽ  to o k  p ro p ra h o ỉo l  
w i th  h a lo p e r id o l.

ỉ. Ađverse Drug Rracílorư Advisory Committec (Aunralia). Mtd J  Aust 
1979; 2: 553.

Diazoxide. F o r  a  r e p o r t  o f  ad v e rse  re a c tío n s  in  n e o n a te s  
b o m  to  m o th e r s  g iv e n  d o m e th ia z o le  a n d  d iaz o x id e , see 
P re g n a n c y  u n d e r  A d v e rse  EH ects, T re a tm e n t, a n d  P re c a u -  
tio n s , ab o v e .

Histamine H2-antagonists. U se o ỉ  cimetidinc 1 g  d a ily  fo r  ỉ  
w e e k  in c re a se d  s leep  tim e  in d u c e d  b y  a  1-g o ra l  do se  o f 
d o m e th ia z o le  ed is ila te  in  m o s t o ỉ  8  h e a lth y  su b je c ts  ừ o m  
b e tw e e n  30  to  6 0  m in u te s  to  a t  lea s t  2  h o u r s .1 T h is  w as 
a s s o d a te d  w i th  a  3 1 %  re d u c t io n  in  th e  m e a n  d e a r a n c e  o ỉ  
d o m e th ia z o le ,  a  6 9 %  ris e  in  th e  m e a n  p e a k  p la s m a  c o n - 
c e n tra tio n  o ỉ  th e  h y p n o tic , a n d  a n  in c re a se  i n  its  m e a n  
e lim ỉn a tio n  haU-IUe h o m  2 .3 3  to  3 .63  h o u rs .

Ranitidine d id  n o t  n g n iA c a n tly  a ííe c t  th e  p h a rm a c o k i-  
n e tic s  o f d o m e th ia z o le  i n  a  s tu d y  i n  7  h e a lth y  su b je c ts .2

1. Shaw G. e t a i Gmetỉdine ỉmpain the dỉmỉnaúon of chỉonnethỉaxole. 
Eur J ơin Pharmaal 1981; 21: 83-5.

2. Mashỉord ML t í  ai. Ranỉtidlne does not afíea chỉormethỉaxole or 
ỉndocyanỉne green dỉsposidon. ơùt Pharmacol Ther 1983; 34:231-3.

Pharmacokinetics
C ỉo m e th ia z o le  is  rap id ly  a b so ib e d  b o m  th e  g a s tro in te s tin a l  
tra c t, p e a k  p la sm a  c o n c e n tra tio n s  o c c u ir in g  a b o u t  15 to  90  
m in u te s  a í te r  o ra l  dọses  d e p e n d in g  o n  th e  ỉo rm u la t io n  u se d . 
I t  is w id e ly  d is tr ìb u te d  in  t h e  b o d y  a n d  is r e p o r te d  to  b e  6 5 %  
b o u n d  to  p la sm a  p ro te in s . C lo m e th ia z o le  is e x te n s iv e ly  
m e ta b o lise d , p ro b a b ly  b y  S is t-p a ss  m e ta b o lism  in  th e  liv e r  
w i th  o n ly  sm a ll a m o u n ts  a p p e a itn g  u n c h a n g e d  Ũ1 t h e  u r in e .  
T h e  e lim in a t io n  h a lí- lứ e  h a s  b e e n  re p o i te d  to  b e  a b o u t  4  
h o u r s  b u t  th is  m a y  b e  in c re a se d  to  8  h o u n  o r  lo n g e r  i n  th e  
e ld e r ỉy  o r  ÚI p a tie n ts  w ith  h e p a tíc  im p a in n e n t .  C lo m e th ia -  
zo le  crosses t h e  p la c e n ta  a n d  ũ  d is tr ib u te đ  in to  b re a s ĩ  m ilk .

Hepotic impairment. S tu d ie s  in  8  p a tie n ts  w ith  a d v a n c e d  
d i rh o s i s  of t h e  l iv c r  a n d  ỉn  6  h e a lth y  m e n  s h o w e d  th a t  
t h e  a m o u n t  o f  u n m e ta b o lỉs e d  d o m e th ia z o le  r e a c h in g  th e  
d r c u la t io n  a b e r  a n  o ra l  d o se  w as a b o u t  10 tim e s  h ig h e r  in  
th e  p a tie n ts  t h a n  in  th e  C ontro ls.1 L o w  c o n c e n tra tio n s  in  
t h e  c o n b o ls  w e re  re la te d  to  e x te n s iv e  f irs t-p ass  m e ta b -  
o lism  in  t h e  liv e r.

1. Pentikẩỉnen PJ, t í  aL Pbannacokỉnetỉcs of diỉormethỉazoỊe ỉn heaỉthy 
volunteen and patíentỉ wỉth drrhosỉs oỉ the ỉỉver. Eur J ơin Pharmaeol 
1980; 17: 275-84.

Preparotions
proprietory Preparations (details are given in  Volum e B)

Single-ingredient Preporodions. AustraL: H em in e u rin t; Cz.: 
H em inevrin; Ger.: D istraneurìn ' Gr.: D istaneurin; D ístraneur- 
ine; H em inevrin; Hung.: H em inevrin; IrL: H em in ev rin t; Norxv.: H em inevrin; PóL: H em inevrin; Spain: D istraneurine; SwetL: H em inevrin; Swiiz.: D istraneurin; UK: H em in ev rin t.

Pharmocopoeiai Preporolions
BP 2014: G om etiúazo le  Capsules; Clom ethiazole Iníusion; 
c lo m eth iazo le  O ral Solution.

cloral Betaine IBAN, riNNi

Chloral Betaine ”(USAN); Cloral betaína; Cloral. Bétaĩne;
Cloralum. BetainumrCompound 5107; Xnopa^b BeĩanH. .
An adduct o f doral hydrate and betaine. -

:C7H,2CI3N03,H20=282.5
ơ í s  —  22ỉ&ầ-0.
UNII — 8680278NRH.

P r o / ị 7 e

C lo ra l b e ta in e  rap id ly  d isso d a te s  in  th e  s to m a c h  to  re le a se  
d o r a l  h y d r a te  a n d  h a s  a c tio n s  a n d  u ses  s im ila r  to  th o se  of 
d o r a l  h y d ra te  (b elo w ). I t is g iv en  o ra lly  in  th e  s h o r t - te rm  
m a n a g e m e n t  o f  in so m n ia  (p. 1033 .2 ), a s  tab le ts  c o n ta in in g  
7 0 7 m g  (e q u iv a le n t to  a b o u t  4 1 4 m g  o f d o r a l  h y d r a te ) .  T h e  
u s u a l  h y p n o t ic  d o se  is One o r  tw o  tab le ts  ta k e n  a t  n ig h t  w ith  
v ra te r  o r  m ilk . T h e  m a x im u m  d a ily  d o se  is C ve ta b le ts  
(e q u iv a le n t to  a b o u t  2 g  o f  d o r a l  h y d ra te ) .  A r e d u c t io n  in  
d o sag e  m a y  b e  a p p ro p r ia te  ín  ừ a il  e ld e r ly  p a tie n ts  o r  in  
th o se  w i th  h e p a tíc  im p a irm e n t.

Preparations
Proprietary Preparalions (details are given in  Volum e B) 

Single-ìngredient Preporotians. UK: S om nvvdlt; W elldorm .

cloral Hydrate
Chlorặl Hydrate (BAN); Chloral, hydrate de; £híorạlhydrạt; 

"Chlorảltạydrátr Chforalĩ Hydras^ữiloralìo hidíBtàs; Clĩíoralụ 
iÝKadàaa^ơỏrat-hlđratò^đe; ÍỊOoràalihydraáttì; KToral Hidrat 
íWoửI-Hỉclrật;̂ í3oralFijrarat; % 0 ^rò flp á T ., ■ '
2,2^-Trìchỉorỗêtháné^l,i-títol 

^ q P 3 ổ ^ l f e 5 4 ' ,r ‘ \ - / \  ‘ :  "  ■ -  '

3  M 3 k rọ /._ . ‘ ; y  ‘

ATC v&  — QN0ĨCC0Ỉ.
UNII —  418M5916WG. i

S tre e t n a m e s . T h e  to llovving te rm s  h a v e  b e e n  u se d  as 'S treet 
n a m e s ' (see p .  vii) o r  s lan g  n a m e s  fo r v a rio u s  ío rm s  of d o r a l  
h y d ra te :

Jellies; Je lly  b e a n s; J o y  Ju ice ; K n o c k o u t D rops; K nock  
o u t  drops; M ickey; M ickeys; M ick ey  F inn ; M ickey  F inns; 
P e ter; T orpedo.

P h a rm a c o p o e ia s . In  Oán., Eur. (see  p . vii), InL, Jpn, us, a n d  Via.
P h .  E u r. 8: (C h lo ra l H y d ra te ) . C olourless, tra n sp a re n t 
crystals. V ery  so lu b le  in  vvater; ừ e e ly  so lub le  in  a lcohol. A  
10%  so lu tio n  in  w a te r  h a s  a  pH  o f  3.5 to  5 .5 . S to re  in  a ir tig h t 
c o n ta in e rs .

U S P  36: (C h lo ra l H y d ra te ) . C o lourless, tra n sp a re n t, o r  
w h i te  a y s ta ỉ s  h a v in g  a n  a ro m a tìc , p e n e tra tin g , a n d  s ligh tly  
a a i d  o d o u r. I t  vo latilises s lo w ly  o n  ex p o su re  to  a ứ  a n d  m elts  
a t  a b o u t 55 degrees . S o lu b le  1 in  0 .25  o f w a te r , 1 in  1.3 o f 
alcoho l, 1 i n  2 o f c h lo ro ío rm , a n d  1 in  1.5 o f e th e r; v e ry  
so lu b le  in  o live  oil. S to re  in  a ir tig h t co n ta in e rs .

IncompatibilHy. C loral h y d ra te  is re p o r te d  to  b e  in co m p a- 
tib le  w ith  a lkalis , a lk a lin e  ea rth s , a lka li c a rb o n a tes , so lub le  
b a rb itu ra tes , bo rax , ta n n in ,  iod ides, ox ỉd ising  agen ts , p e r-  
m an g a n a te s , a n d  a lc o h o l (d o ra l  a lc o h o la te  m a y  a y s ta llìs e  
o u t) .  I t  ío rm s  a  liq u id  m ix tu re  w h e n  t r i tu ra te d  w ith  m a n y  
o rg an ic  c o m p o u n d s , su  c h  as  c a m p h o r, m e n th o l, p h e n a -  
z o n e , p h e n o l  th y m o l, a n d  q u in in e  salts.

Uses and Administration
C loral h y d ra te  is  a  h y p n o t ic  a n d  sedative  w ith  p ro p ertie s  
s im iỉa r  to  th o se  o f th e  b a rb itu ra te s . I t  is ụ se d  in  th e  sh o rt-  
te rm  m a n a g e m e n t o f in so m n ia  (p. 1033.2) a n d  h a s  b e e n  
u se d  ỉo r  s e d a tío n  a n d  as a  p re m e d ic a n t (see A n aesth esia , 
p . 1899.1); its  u se  as  a  h y p n o tíc , p a rt ìcu la rly  in  ch ild rén , is 
n o w  lim ited . I t  h a s  a lso  b e e n  u se d  in  th e  m a n a g e m e n t of 
a c u te  a ỉc o h o l w ith d ra w a l sy m p to m s (p. 1 7 35 .1 ).

E x te m a lly , d o r a l  h y d ra te  h as  a  r u b e ỉa d e n t  ac tio n  a n d  
h a s  b e e n  u se d  as a  c o u n te r - ir r i ta n L

C loral h y d ra te  is g iv e n  o ra lly  as  a  liq u id  o r  d isso lved  in  a 
su ita b le  v e h id e  w ith in  g e la tín  capsu les. I t  h a s  also b e e n  
d ỉsso lved  in  a  b la n d  f ix e d  oil a n d  g iv en  b y  e n e m a  o r  a s  
su pposito rie s .

I t  sh o u ld  n o t  b e  g iv e n  as tab le ts  b e c au se  o f  th e  risk  o ỉ 
d a m a g e  to  th e  m u c o u s  m e m b ra n e  o f th e  a lim e n ta ry  trae t.

T h e  u su a l o ra l h y p n o t ic  dose  is 0 .5  to  1 g  g iv e n  as a  s ing le 
d o se  a t  n ig h t;  as a  s e d a tiv e  250  m g  c a n  b e  g iv e n  th re e  tim es 
da ily . T he m a x im u m  d a ily  dose  fo r b o th  in d ic a tio n s  is 2  g. 
O ra l dosage  ío rm s  s h o u ld  b e  ta k e n  w e ll d ilu te d  o r  w ỉth  
p le n ty  o f vvater o r  m ilk .

A  re d u c tio n  in  do sag e  m a y  b e  a p p ro p ria te  in  b a il  e lde rly  
p a tie n ts  o r  in  th o se  w ith  h e p a tíc  im p a i rm e n t  F o r  doses in  
ch ild ren , see  b e ĩo w .

D eriva tives  of d o r a l  h y d ra te , su c h  as a c e ty lg ly d n a m id e -  
c ỉo r a l  h y d r a t e ,  c lo r a l  b e ta in e  (a b o v e ) ,  c h ỉo r a ỉo s e  
(p .  2 1 5 0 .2 ) ,  c h lo r a lo d o l ,  a n d  d ic h lo r a lp h e n a z o n e  
(p. 1071 .3 ), vvhich b re a k  d o w n  in  th e  b o d y  to  ỵ ielđ  d o ra l  
h y d ra te , h a v e  b e e n  u s e d  s im ilarly .

A dm inistrcrtion  in  c h ỉk lre n .  C loral h y d ra te  h a s  b e e n  u se d  
in  th e  sh o rt- te rm  m a n a g e m e n t  o f in só m n ia  a n d  for seda- 
t io n  a n d  as  a  p re m e d ic a n t in  ch ild ren ; hovvever, c a rd n o -  
g e n id ty  w a s  on ce  a  c a u se  for c o n c e m  (see  C a rd n o g e n id ty  
p .  1056.1) a n d  su c h  u se  is n o w  lim ited .

C h ild re n  ag e d  2 to  11 y e a n  m a y  b e  g iv en  d o r a l  h y d ra te  
30  to  50 m g /k g  (m a x im u m  single do se  o f 1 g) o ra lly  a t n ig h t 
as  a  h y p n o t ic  th o se  ag e d  12 yea rs  a n d  o ld e r  m a y  be g iv en  
th e  u su a l a d u lt  d o se  fo r  th is  in d ic a tio n  (see  Uses a n d  
A d m in is tra tio n . a b o v e).

A lth o u g h  n o t  lic e n sed  in  th e  UK fo r s e d a tio n  o í ch ild ren  
b e ío re  a p a in le ss  p ro c e d u re , th e  BNFC suggests th e  lollovvlng 
o ra l  doses, g ỉv en  4 5  to  6 0  m in u te s  b e ío re h a n d : n e o n a te s  
a n d  c h ild re n  u p  to  12 y e a rs  o f age, 30  to  5 0 m g /k g , a lth o u g h  
u p  to  lO O m g/kg  (m a x im u m  o ỉ 2 g )  m a y  b e  used  w ith  
resp ira to ry  m o n ito rin g ; 12 to  18 yea rs , 1 to  2 g . D oses m a y  
b e  g iv e n  rec ta lly  ư  th e  o ra l ro u te  c a n n o t  b e  used .

Dependence and Withdrawal, Adverse 
Eỉrects, and Treatment
C lo ra l h y d ra te  h a s  a n  u n p le a s a n t ta s te  a n d  is  co rrosive  to  
sk in  a n d  m u c o u s  m e m b ra n e s  tm less  w e ll d ỉlu te d . T h e  m o st 
b e q u e n t  a d v e rse  e S e c t is gastric  irr ita tio n ; a b d o m in a l 
d is te n s io n  a n d  H a tu le n c e  m ay  a lso  o c cu r. CNS eữects su  ch  
a s  drovvsiness, l ig h t-h e a d e d n e ss , a ta x ia , h e a d a c h e , p a ra -  
d o x ica ỉ e x d te m e n t,  h a llu d n a tio n s ,  n ig h tm a re s , d e lin u m , 
a n d  c o n lu s io n  (so m e tim es  w ith  p a ra n o ia )  o c c u r  occasion - 
a ỉly . E y p e rse n s itỉv ity  rea c tio n s  i n d u d e  ra sh e s  (e ry th e m a  
m u ltiỉo rm e  a n d  S te v e n s -J o h n so n  sy n d ro m e  h a v e  b e e n  
re p o r te d  w íth  th e  r e la te đ  c o m p o u n d  tr id o ỉo s ) .  K e to n u ria  
m a y  occu r.

T h e  e ííe c ts  o f  a c u te  o v e rd o sa g e  re s e m b le  a c u te  
b a rb itu ra te  in to x ic a tio n  (see  A m o b arb ita l, p . 1038.1 a n d

The Symbol t  denotes a preparation no longer actively marketed
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O v e rd o sa g e  b e lo w ), a n d  a re  m a n a g e d  s im ila r ly . I n  a d d it ìo n  
th e  ữ r i ta n t  e f f e a  m a y  c a u se  in it ỉa l  v o m itỉn g , a n d  g a s tr ic  
n e c ro s is  le a d in g  to  s tr ic tu re s . C ard ia c  a rrh y th m ia s  h a v e  
b e e n  re p o r te d .  J a u n d ic e  m a y  fo llo w  liv e r  d a m a g e , a n d  
a lb u m in u r ia  m a y  fo llo w  k id n e y  d a m a g e .

T o le ra n c e  m a y  d e v e lo p  a n d  d e p e n d e n c e  m a y  o c c u r. 
F e a tu re s  o ỉ  d e p e n d e n c e  a n d  w ith d ra w a l  a re  s im ila r  to  th o s e  
o f  b a rb i tu ra te s  (see  A m o b a rb ita l , p .  1 0 3 8 .1 ).

In c id e n c e  o f  a d v e r s e  e f f e d s .  I n  a  d ru g  su rv e illa n c e  p ro -  
g r a m m e ,1 a d v e rse  e ữ e c ts  o f  c lo ra l h y d ra te ,  vvhich w e re  
rev e rs ib le , o c c u rre d  in  2 .3 %  o f 1 1 3 0  p a tie n ts  e v a lu a te d  
a n d  in d u d e đ  g a s tro in te s tin a l  sy m p to m s  (1 0  p a tie n ts ) , CNS 
d e p r e s ã o n  (20 ), a n d  ra s h  (5 ). I n  1 p a t ie n t  th e  p r o th ro m -  
b in  t im e  w a s  in c re a se d ; in  a n o th e r  h e p a tìc  e n c e p h a lo -  
p a th y  s e e m e d  to  vvorsen; a n d  b rad y c a rd ia  d e v e lo p e d  in  a  
h u t h e r  p a t i e n t  In  a n o th e r  su  c h  p ro g ra m m e , a d v e rse  
e ừ e c ts  o c c u rre d  in  a b o u t  2 %  o f  5 4 3 5  p a tíe n ts  g iv en  d o r a l  
h y d r a te .2 T h re e  re a c tio n s  w e r e  d e sc rib ed  as  l if e - th re a te n -  
ing .

1. Shapỉro s, tí ai. Chnicai eỉĩecu of hypnotics 0: an epỉdemiologỉc siudy. 
JAMA 1969: 2Q9: 2016-20.

2. Miller RR. Grcenblatt DJ. Clinical eHects o[ chloral hydraie in 
hospìtaỉỉxed medỉcal patienis. J ơỉn Pharmaeoi ì 979: 19: 669-74.

C o rc in o g en icH y . C lo ral h y d r a te  h a s  b e e n  w ỉd e ly  u se d  a s  a 
se d a tiv e , e s p e d a lly  ữ i c h ỉld re n . C o n c e m  o v e r  w a m in g s  
t h a t  d o r a l  h y d ra te  w a s  c a rõ n o g e n ic  in  rodtnts' h a s  
p r o m p te d  so m e  e x p e rts , in c lu d in g  th e  A m e ric a n  A c a d e m y  
o f  P e d ia tric s , to  revievv th e  re la tiv e  risk s  o í  th e  m ed ic a l u se  
o f  th is  d ru g .13 T h e  o r ig in a l  v v an ũ n g s  a p p e a r  to  h a v e  b e e n  
b a sed , in  p a rt , o n  th e  a s su m p tio n  th a t  c lo ra l h y d ra te  w a s  a 
re a c tiv e  m e ta b o li te  o f  tr ic h lo ro e th y le n e  a n d  w a s  resp o n s i-  
b le  fo r  i ts  c a rd n o g e n id ty ,  b u t  th e r e  is e v id e n c e  to  sũ g g est 
t h a t  t h e  c a rd n o g e n id ty  oi t r ic h lo ro e th y le n e  is d u e  to  a 
r e a c t iv e  in te n n e d ia te  e p o x id e  m e ta b o li te .  S tu d ie s  in vitro 
in d ic a te  th a t  d o r a l  h y d x a te  c a n  d a m a g e  c h ro m o so m e s  in  
so m e  m a m m a lia n  te s t  System s b u t  th e r e  h a v e  b e e n  n o  s tu -  
d ies  o f  th e  c a r d n o g e n id ty  o ỉ  d o r a l  h y d r a te  in  h u m a n s .  
S o m e  lo n g -te rm  s tu d ie s  in  mice h a v e  l in k e d  d o r a l  h y d r a te  
w i th  t h e  d e v e lo p m e n t o f  h e p a tic  a d e n o m a s  o r  c a rd n o m a s . 
H o w e v e r, it  w a s  n o te d  th a t  d o r a l  h y d ra te  w a s  n o t  th e  
o n ly  se d a tiv e  th a t  h a d  b e e n  shovvn  to  b e  a  c a rc in o g e n  in  
e x p e r im e n ta l  animals. T h e  A m e ric a n  A c a d e m y  o f P e d ia -  
tric s  c o n s id e re d  d o r a l  h y d r a te  to  b e  a n  e ffec tive  se d a tiv e  
w i th  a  lo w  in d d e n c e  o f  a c u te  t o x id ty  w h e n  g iv en  s h o r t -  
te r m  a s  r e c o m m e n d e d  a n d , a l th o u g h  t h e  in fo rm a tio n  o n  
c a rd n o g e n lậ ty  w a s  o f  c o n c e m , i t  w a s  n o t  s u f f id e n t  to  ju s -  
tìfy  t h e  r isk  a s s o d a te d  vvith  th e  u se  o f less ía m ilia r  sé d a -  
tiv e s . T h e re  w a s  n o  e v ỉd e n c e  in  in ỉa n ts  o r  c h ild re n  s h o w -  
in g  t h a t  a n y  o f t h e  a v a ila b le  a lte m a t iv e s  vvere s a íe r  o r  
m o re  e ổ e c tiv e . H o w e v e r, t h e  u s e  o f  re p e tit iv e  d o sin g  w ith  
d o r a l  h y d r a te  to  m a in ta in  p ro lo n g e d  se d a tio n  in  n e o n a te s  
a n d  o th e r  c h ild re n  w a s  o í  c o n c e m  b e c a u se  o ỉ  th e  p o te n t ia l  
ỉo r  a c c u m u la tìo n  o f d ru g  m e ta b o li te s  a n d  re s u l tá n t  to x i-  
d ty .

A  m o re  r e c e n t  c o h o r t  s tu d y 4 { o u n d  n o  p e rsu a s iv e  
e v ỉd e n c e  to  su p p o r t  a  r e la tio n s h ip  b e tw e e n  th e  u se  oi d o r a l  
h y d r a te  a n d  th e  d e v e lo p m e n t  o f  c a n c e r . H o w e v e r, th e  
s ta tis tic a l povver w a s  lo w  fo r  w e a k  a s so d a tio n s ,  p a r t ic u la r ly  
fo r  s o m e  in d iv id u a l c a n c e r  sites.

1. . Smith MT. Chỉoraỉ hydnte vrarnỉng. Sàcrta 1990; 250: 359.
2. Stdnberg AD. Sbouỉd chloraỉ hydrate be banned? Pediatria ì 993; 92: 

442-6.
3. American Academy oỉ PedUtrics Commiitec on Drugs and Conunittee 

on Environmeotal Health. Use oỉ chloraỉ hydrate íor sedatỉon ỉn 
chiỉdren. Pediaừia 1993; 92:471-3.

4. Hasclkom T, tí ai. Short-icnn chỉoraỉ hydrate admỉniỉ&atíon and cancer 
in  htu nan s. Drv$ SũỊety 2006; 29: 6 7 -7 7 .

E ffects o n  th e  C N S. A  2 -y e a r -o ld  c h ild 1 h a d  th e  íixst o f  2 
s e iz u re s  6 0  m in u te s  a l te r  re c e iv ũ ig  d o r a l  h y d ra te  
7 0 m g /k g  ío r  s e d a tio n .

1. Muíoz M, tí ai. Sórures caused by chloral hydnte sedatìvc doses. J 
Ptẩiứtr 1997; 131: 787-«.

HyperhiGrubinoeniia. S m all r e tro sp e c tiv e  s tu d ie s1 h a v e  
su g g e ste d  th a t  p ro lo n g e d  u s e  o f  d o r â l  h y d r a te  in  n e o n a te s  
m a y  b e  a s so d a te d  w ith  t h e  d e v e lo p m e n t  o f h y p e rb ilữ u b i-  
n a e m ia .  T h is  m a y  p o ss ib ly  b e  re la te d  to  th e  p ro lo n g e d  
h a lí-U íe  o f  th e  m e ta b o li te  t r ic h lo r o e th a n o l  in  n e o n a te s .

ỉ. Lambert GH, tí oL Dỉrea hyperbỉỉỉrublnemỉa assocùled wtth chioral 
hydrate adminỉstradon ỉn tbé newbom. Ptắiatna 1990; 86: 277-81.

O v e r d o s a g e .  T h e  g e n e ra l  m a n a g e m e n t  o f  p o iso n in g  w ith  
d o r a l  h y d r a te  rese m b le s  t h a t  fo r  b a rb i tu ra te s  (see  T re a t-  
m e n t  o f  A d v e ise  E ííe c ts , u n d e r  A m o b a ib ita l ,  p. 1 0 3 8 .1 ). 
A c tiv a te d  c h a rc o a l m a y  b e  g iv e n  o ra lly  to  d r u g -n a iv e  
a d u lts  a n d  c h ỉld re n  v r ith in  1 h o u r  o f  in g e s tio n  o f  m o re  
t h a n  5 0 m g /k g , p ro v id e d  t h a t  t h e  a i m a y  c a n  b e  p ro te c te d ;  
fo r  th o s e  a lre a d y  re c e iv in g  d o r a ỉ  h y d ra te ,  c o n s id e r  g iv ỉn g  
a c tiv a te d  c h arco a l ư  d o u b le  t h e  t h e r a p e u tic  d o se  h a s  b e e n  
ta k e n . H o w e v e r, t h e  v a lu e  o f  g a s tr ic  d e c o n ta m in a t io n  ío r  
o v e rd o se  is  u n c e r ta in .  O f 7 6  c ases  o f d o r a ỉ  h y d r a te  p o iso n -  
in g  r e p o r te d  to  th e  U K  N a tio n a l P o iso n s  I n ío n n a ó o n  S e r 
v ice  (N PIS), 4 7  w e re  s e v e r e .1 Oi 3 9  a d u lts , 12 h a d  c a rd ia c  
a r rh y th m ia s  in d u d in g  5 w i th  c a rd ia c  a rre s t.  A n t ia r rh y th -

m ic  d ru g s  w e re  r e c o m m e n d e d  u n le s s  o b v io u sly  
c o n tra - in d ic a te d .  H a e m o p e r iu s io n  th r o u g h  ch a rc o a l o r  
h a e m o d ia ly s is  w a s  re c o m m e n d e d  fo r  p a tie n ts  in  p ro lo n g e d  
c o m a . C a rd ia c  a r rh y th m la s  a n d  CN S d e p re s s io n  w e re  a lso  
m a jo r  í e a tu re s  o ỉ  12 c a ses  o f  d o r a l  h y d r a te  o v erd o sa g e  
r e p o r te d  b o m  A u s tra lia .2 L id o c a in e  w a s  n o t  alvvays suc - 
c e ss íu l in  c o m ro llin g  a r rh y th m ia s ,  b u t  p ro p ra n o lo l  w a s  
su c ce ss ỉu l i n  a lỉ  7  p a tỉe n ts  in  w h o m  i t  vvas u se d . I t  w a s  
n o te d  th a t  r e s is ta n t  a r rh y th m ia s ,  p a r t ỉc u la r iy  v e n tr ic u la r  
h b r il la t io n , v e n tr ic u la r  ta c h y c a rd ia , a n d  su p ra v e n tr ic u la r  
ta c h y c a rd ia , w e re  t h e  u s u a l  c a u se  o f  d e a th  in  p a tie n ts  
w h o  h a d  ta k e n  a n  o v e rd o sa g e  o ỉ  d o r a l  h y d ra te .  A Ỉth o u g h  
th e r e  h a d  b e e n  n o  c o n ư o l le d  s tu d ie s  o f  a n t ia r rh y th m ic  
th e r a p y  ỉn  o v e rd o sa g e  vvith  d o r a l  h y d ra te ,  th e  su ccessíu l 
u se  o ( b e ta  b lo ck e rs  a p p e a re d  to  b e  a r e c u r r in g  íe a tu re  in  
re p o r ts  in  t h e  l ite ra tu re .  In d e e d , t h e  U K  N PIS  n o te s  th a t  
ta c h y a r rh y th m ia s  u s u a lly  r e s p o n d  re a d ily  t o  a n  in tra -  
v e n õ u s  b ẽ ta  b lo c k e r  s u c h  as e sm o lo l o r  m e to p ro lo l .

G iv ing  f lu m a z e n il  p r o d u c e d  a n  in c re a se d  lev e l of 
c o n s d o u sn e s s ,  p u p illa ry  d ila ta t io n , a n d  r e t u m  o f resp ira to ry  
ra te  a n d  b lo o d  p re s su re  tovvards n o rm a l in  a  p a tie n t  vvho 
h a d  ta k e n  a n  o v e rd o sa g e  o f  d o r a l  h y d ra te .3

1. vvistman HM, Hampd G. Cardiac arrhyihmias due lo chloral hydrate 
poisoning. BMJ ỉ 978; 2ỉ 960.

2. Graham SR. tí aỉ. Overdưse wiih chloral hydraie: a pharmacological and 
ỉherapeutỉc revỉew. Med J Aust 1988; 149: 686-8.

3. Don o van KL, Fisher DJ. Reversal of chỉoral hydrate overdose vvũh 
ŨumazeniL BMJ 1989; 298: 1253.

Precautions
C lo ra l h y d ra te  s h o u ld  n o t  b e  u se d  in  p a tie n ts  w ith  m a rk e d  
h e p a tic  o r  r e n a l  ím p a in n e n t  o r  s e v e re  c a rd ia c  d ỉsease , a n d  
o ra l  do sag e  is b e s t  a v o id e d  in  th e  p re se n c e  o ỉ  gastritis. As 
vvith a ll s e d a tiv es , it s h o u ỉd  b e  u s e d  vvith c a u tìo n  in  th o se  
vvith re sp ira to ry  in su ff id e n c y .

C loral h y d r a te  c a n  c a u se  drovvsiness t h a t  m a y  p e rs is t th e  
n e x t  day ; a ỉfe c te d  p a tie n ts  s h o u ld  n o t  d r iv e  o r  o p e ra te  
m a c h in e ry .  P ro lo n g e d  u s e  a n d  a b ru p t  vvithdravval o ỉ  d o r a l  
h y d ra te  s h o u ld  b e  a v o id e d  to  p re v e n t  p r e d p i t a ú o n  oi 
vvdthdravvaỉ sy m p to m s . R e p e a te d  doses  in  in ía n ts  a n d  
c h ild re n  m a y  le a d  to  a c c u m u la t io n  o f m e ta b o li te s  a n d  
th e re b y  in c re a se  th e  risk  o f a d v e rs e  e íle c ts . U se is b es t 
a v o id e d  d u r in g  p re g n a n c y .

c lo r a l  h y d r a te  m a y  in te r ỉe r e  vvith so m e  te s ts  fo r u r in a ry  
g lu co se  o r  1 7 -h y d ro x y c o rtic o ste ro id s .

B re a s t  t e e d in g .  T h e  A m e ric a n  A c a d e m y  o f  P e d ia tr ic s1 
States th a t ,  a l th o u g h  u s u a lly  c o m p a tib le  vvỉth  b re a s t  feed -  
ing , u se  o f  d o r a l  h y d r a te  b y  b re a s t - íe e đ in g  m o th e r s  h a s  
b e e n  r e p o r te d  to  c a u se  s le e p in ess  in  th e  in ỉa n t .

1. Americao Academy of Pedỉatrics. The rransíer of dnigs and oiher 
Chemicals into human miỉk. Pediatna 2001; 108: 776-89. fRetỉred May 
2010] CorTeoỉon. ibid.-. 1029. Also avaiỉabỉe at: http://aappoiicy. 
aappublỉcatỉons.org/cgỉ/contenƯfuỉI/pedỉauỉcs%3bl08/3/776 (accessed 
28/04/04)

N e o n a te s .  T h e  h a ỉỉ- li íe  o ( t r ic h ỉo r o e th a n o l ,  a n  ac tive  
m e ta b o li te  o f  d o r a l  h y d ra te ,  is p ro lo n g e d  in  n e o n a te s ;1 
v a lu e s  o f u p  to  6 6  h o u r s  h a v e  b e e n  re p o r te d  in  so m e s tu -  
d ies. S h o r t- te rm  se d a tio n  in  t h e  n e o n a te  w i th  sin g le  o ra l 
doses  of 2 5  to  5 0 m g /k g  o ỉ  d o r a l  h y d r a te  is c o n s id e re d ' to  
b e  p ro b a b ly  re la tỉv e ly  sa ỉe , b u t  r e p e a te d  d o sa g e  c a rrie s  th e  
risk  o ỉ  a c c u m u la ó o n  o í  m e ta b o li te s  vvhich  m a y  re s u lt  in  
se rio u s  t o x id ty .  T oxic r e a c tìo n s  m a y  o c c u r  e v e n  a íte r  th e  
d ru g  h a s  b e e n  s to p p e d  s in c e  th e  m e ta b o li te s  m a y  a c c u m u -  
la te  ío r  se v era l days.

1. Jacqz-AJgrain E, Burtin p. Clinical pharraacokinetics oí sedadves in 
neonates. Clin Pharmaakintí 1996; 31: 423-43.

o b s tr u c t iv e  s le e p  a p n o e a .  C h ild re n  w i th  o b sư u c tiv e  
s leep  a p n o e a  c o u id  b e  a t  r isk  ừ o m  U ỉe -th re a te n in g  resp ir-  
a to ry  o b s tru c tio n  ư  d o r a l  h y d r a te  is u s e d  ỉo r  s e d a tio n . 
D e ta ils  o f 2  s u c h  c h ild re n  w h o  s u ííe re d  re sp ira to ry  ỉa i lu re  
a í te r  s e d a tio n  w ith  d o r a l  h y d r a te  fo r  lu n g  ỉu n c t io n  s tu d ie s  
h a v e  b e e n  re p o r te d .1

1. Bíban p. tí al. Advcrsc cBect of chloral hydratc iu m o youog childrcn 
with obsưuctíve sleep apnea. Pediatria 1993; 92: 461-3.

P o r p h y r ía .  A lth o u g h  c lo ra l h y d r a te  b a s  n o t  b e e n  d a s s iỉ ie d  
in  t h e  D ru g  D a ta b ase  fo r  A c u te  P o rp h y ria  c o m p ìle d  b y  th e  
N o n v e g ia n  P o rp h y ria  C e n tre  (N A PO S) a n d  th e  P o ip h y ria  
C e n tre  S w eden ,*  UK  lic e n se d  p r o d u c t  i n ỉo n n a t io n  rec o m - 
m e n d s  th a t  it  s h o u ld  n o t  b e  u s e d  in  p a tie n ts  su sce p tib le  to  
a c u te  a tta c k s  o f  p o tp h y ria .

1. The Drug Database íor Acute Porphyria. Avaiỉable at; http://www. 
drugs-porphyria.org (accessed 17/10/11)

Interađions
T h e  se d a tiv e  e ã e c ts  o f d o r a l  h y d r a te  a re  e n h a n c e d  b y  o th e r  
CNS d e p re s sa n ts  su c h  a s  a lc o h o l ( th e  ‘M lc k e y  F in n ' o ỉ  
d e te c tiv e  S c tio n ) ,  b a rb itu ra te s ,  a n d  o th e r  s e d a tív es .

C lo ral h y d r a te  m a y  a lte r  t h e  e ỉỉe c ts  o ỉ  c o u m a r in  
a n tic o a g u la n ts  (see  W a rfa rin , p . 1 5 3 3 .1 ). A  h y p e n n e ta b o l ic  
State, a p p a re n t ly  d u e  to  d is p la c e m c n t o f t h y ro id  h o rm o n e s  
ỉro m  th e ir  b in d in g  p ro te in s , h a s  b e e n  r e p o r te d  in  p a tie n ts

g iv e n  a n  in t r a v e n o u s  d o se  o f íu ro s e m id e  s u b s e q u e n t  tt  
d o r a l  h y d ra te ,

Pharmacokinetics
C lo ra l h y d r a te  ỉs  ra p id ly  a b so rb e d  b o m  th e  g a s ư o in te s t in a  
ơ a a  a n d  s ta r ts  to  a c t  vv ith in  30  m in u te s  o ỉ  o ra l  d o se s . I t  b 
vvidely d is t r ib u te d  th ro u g h o u t  t h e  b o d y . I t  is  rap id ly  
m e ta b o lỉs e d  to  tr ic h lo ro e th a n o l  a n d  t r ic h ỉo ro a c e tỉc  a d c  
(p. 1 7 2 7 .2 )  in  t h e  e ry th ro c y te s , liv e r , a n d  o th e r  t is su e s . I t  ií 
e x c re te d  p a r t ly  in  t h e  u r in e  as  tr ic h lo ro e th a n o l  a n d  its 
g lu c u ro n iđ e  (u ro c h lo ra l ic  a d d )  a n d  as  t r ic h lo ro a c e tic  a d d  
S o m e is a lso  e x c re te d  in  th e  b ile .

T r ic h lo ro e th a n o l  is  th ẹ  a c tiv e  m e ta b o li te ,  a n d  p a s se s  in tc  
th e  CSF, in to  b r e a s t  m ilk , a n d  ac ro ss  th e  p la c e n ta .  T h e  halỉ- 
life  o f tr ic h lo r o e th a n o l  in  p la sm a  is r e p o r te d  to  r a n g e  from  
a b o u t  7  to  11 h o u r s  b u t  is c o n s id e ra b ly  p ro lo n g e d  in  the  
n e o n a te .  T r ic h lo ro a c e tic  a d d  h a s  a  p la s m a  h a lf- life  ol 
se v era l days.

P r e p a r a t í o n s

Proprietory Preparations (details are given in V olum e B)

Sỉngle-ingredient Preparations. Dtnm.: Kloral; Ger.: c h lo ra ld u r- 
a tf ;  Singapore: L ittle 's Chloral Syrup Paed; Switz.: C hloraldur- 
a tf ;  N ervifene; UK: W elIdorm ; USA: A q u ach lo ra lt;  Som note t-

M uhi-ingredient Preporo Hom. Belg.: D e m o p h a rt: Sedemol; 
SuKa-Sedemol: Rus.: E lcam on (3fỊ>K»MOH); Turk.: DUatvt-

Pharm ocopoeial Preparations
BP 2014: C hloral H ydrate Oral Solution;
U SP 36: Chloral H ydrate Capsules; Chloral H ydrate Syrup.

Cloraxepic Acid IBANI
Clorazépico, ácido.
7-Chloro-23-dihydro-2^-dihydro)(y-5-phenyl-l H-ì ,4-benzo- 
dlazepine-3-carboxylic acid.
C16Hh CINj03=314.7
CĂS —  23887-31-2; 20432-69-3.
'UNII— D51WOOGOL4.

Cloraxepate Monopotassium ỊUSANÌ 
Abbott-39083; 4311-CB; Qorazepato monopotásico; Mo ho - 
Kannii Knopa3enata.
Potassium .7-chloro-2.3-dihydro-2-oxo-5-phenyl-1 H-1,4-ben- 
zodiazepÌne-3-carboxylate.
C)6H10CIKNA=352.8 
CAS — 5991-71-9.
UNII — MS63G8NQUI.

Dipotassium Cloraxepate IBANM, riNNỊ
Abboư-35616; AH-3232; 4306-CB; Clorazépate Dipotassique; 
Clorazepate Dipotassium (USAN); Clorazepato de dipotasio; 
Dikalii Qorazepas; Dikalio klorazepatas;Dikaliumdorazepat; 
Dikaliumkloratsepaattí; Dikaliunnklorazepat; Dikálium-klóra- 
zepát; Kalii Oorazepas; Kaliumkloratsepaatti; Klaiumkloraze- 
paf Klorazepát didraselná sủi; Klorazepat Dipotasyum; 
Potassium Clorazepate; Knopa3enaT.
Compound o f Potassium 7-chloro-23-dihydro-2-oxo-5- 
phenyl-1H-l,4-benzodiazepine-3-carboxylate w ith potas- 
sium hydroxide.

Ó ự —-  57109-90-7.
ATC —  N05BA05.
ATC Vet — QN05BA05.
UNII —  63ẸN7G03XY.

P h a rm a c o p o e ia s .  I n  Eur. (see p . v ii) , Jpn, a n d  us.
P h . E u r .  8: (D ip o ta s s iu m  C lo ra z e p a te ) . A  w h i te  o r  lig h t 
yellovv, c ry s ta ll in e  povvder. S o lu tio n s  in  v v a te r a n d  in  
a lc o h o l a re  u n s ta b le  a n d  s h o u ld  b e  u s e d  im m e d ia te ly . 
F re e ly  so lu b le  o r  v e ry  so lu b le  in  vvater; v e ry  s lig h tly  so lu b le  
in  a lc o h o l; p ra c tìc a lly  in so lu b le  in  d ic h lo r o m e th a n e .  S to re  
in  a ir t ig h t  c o n ta in e rs .  P ro te c t  ừ o m  lig h t.

U S P  3 6 : (C lo ra z e p a te  D ip o ta s s iu m ). A  l ig h t  yellovv, 
c ry s ta ll in e  povvder w h ic h  d a rk e n s  o n  e x p o s u re  t o  lighL  
S o lu b le  in  vvater b u t ,  u p o n  s ta n d in g , m a y  p r e d p i t a t e  b o m  
th e  so lu tio n ; s lig h tly  so lu b le  in  a lc o h o l a n d  in  iso p ro p y l 
a lc o h o l; p ra c tic a lly  ũ iso lu b le  in  a c e to n e , in  c h lo ro lo rm , in  
d ic h lo ro m e th a n e , in  e th e r ,  a n d  in  b e n z e n e . S to re  u n d e r  
n i tro g e n  in  a ir t ig h t  c o n ta in e rs .  P ro te c t  f ro m  lig h t.

Uses and Adminỉstration
C lo raz e p a te  is a  lo n g -a c tin g  b e n z o d ia z e p ỉn e  w i th  g e n e ra l  
p ro p e r tie s  s im ìla r  to  th o se  o f d ia z e p a m  (p. 1 0 6 3 .3 ) . I t  is 
m a in ly  u se d  in  t h e  s h o r t - te r m  ơ e a tm e n t  o f  a n x ie ty  
d iso rd e rs  (p. 1 0 2 8 .1 ), as  a n  a d ju n c t  in  th e  m a n a g e m e n t  of 
ep ilẹ p sy  (p. 5 0 6 .1 ), a n d  in  th e  a lc o h o l vvithdravval s y n d ro m e  
(p. 1 7 3 5 .1 ).

All cross-reíerences refer to entries in Volume A

http://aappoiicy
http://www
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D ip o tass iu m  d o r a z e p a te  is  u s u a lly  g lv en  o ra lly  b u t  
p re p a ra tìo n s  fo r  in tr a v e n o u s  o r  in ư a m u s c u la r  u s e  a re  also 
av a ila b le  in  so m e  c o u n ơ ie s .  M od iA c d -re le a se  p re p a ra tio n s  
g iv en  o n c e  d a ily  a re  a v a ila b le  in  so m e  c o u n tr ie s  ío r  
m a in te n a n c e  th e ĩa p y .

F o r  th e  t te a tm e n t  o f  a n x i e t y  a  u s u a l  o ral dose  o ỉ  30 m g  
of d ip o ta s ã u m  d o r a z e p a te  d a ily  is g iv e n  in  d iv id e d  doses, 
a d ju s te d  ac co rd in g  to  r e s p o n s e  to  v v ith in  th e  ra n g e  o f  15 to  
60 m g  da ily . I t  m a y  a lso  b e  g iv e n  as a  sing le  dose  a t  n ig h t, 
in itia lly  in  a  d o se  o f 15 m g.

U p  to  9 0  m g  h a s  b e e n  g iv e n  d a ily  i n  d iv id e d  doses  in  th e  
m a n a g e m e n t  o í  e p i l e p s y  o r  t h e  a ỉc o h o l  w ỉ t h d r a w a l  
s y n d io m e .

R e d u c e d  d o ses  s h o u ld  b e  g iv e n  to  e ld e rly  ọ r  d eb ilita te d  
p a tie n ts ; in itia l d o ses  o f  7 .5  to  1 5 m g  daily  h a v e  b e e n  
su g g esteđ  fo r t h e  t r e a tm e n t  o f  a n x ie ty .

F o r  d e ta ils  o f  doses  i n  c h ild re n , se e  belovv.

A d m in is tra t io n  in  c h ild re n . A s a n  a d ju n c t  in  th e  m an a g e - 
m e n t  o f  ep ilep sy , c h ild re n  a g e d  b e tv v een  9 a n d  12 y e a is  
m ay  b e  g iv e n  d ip o ta s s iu m  d o r a z e p a te  o ra lly  in  a  m ax i-  
m u m  in itia l d o se  o f 7 .5  m g  tw ic e  d a ily , in c re a se d  b y  n o  
m o re  t h a n  7 .5  m g  e v e ry  w e e k  to  a  m a x im u m  o f 6 0  m g  
daily; o ld e r  c h ild re n  m a y  b e  g iv e n  th e  u su a l a d u lt  dose 
(see p .  105 6 .3 ).

Dependence and Wifhdrawal
As fo r  D iazep am , p .  1 065 .1 .

Adverse Èffects, Treatment, and Precautions
As fo r  D iazep am , p. 1065 .3 .

E ffe d s  o n  th e  liver. J a u n d ic e  a n d  h e p a tic  n ec ro sis  h as  
b e  e n  a s so d a te d  w ith  d o r a z e p a te .1

1. Parker JLW. Potiọium dorazepate (Tranxene)*induccd jaundỉce. 
Poứgrad Mtd J 1979; 55: 908-910.

Effects o n  th e  n e rv o u s  S y s tem . F o r  r e íe re n c e  to  e x tra p y ra -  
m id a l d iso rd e rs  a s so d a te d  w i th  t h e  u se  o f b e n zo d iaz -  
ep ines . i n d u d in g  d o r a z e p a te ,  se e  D iazep am , p . 1066.1 .

H y p e n ẹ n s it iv ity . P r u ii tu s  a n d  e ry th e m a to u s  r a s h  devel- 
o p ed  in  a  p a tie n t  a ỉ t e r  ta k in g  o ra l  d ỉp o ta ss iụ m  d o ra z e -  
p â te ; ' a l th o ũ g h  in tra d e rm a l  a n d  p a tc h  te s t in g  gav e  n eg a- 
tive  resu lts , s y m p to m s  r e c u r re d  o n  re c h a lle n g e . Cross- 
sen sitiv ity  to  d ỉa z e p a m  w a s  s e e n  b u t  n o t  to  b e n ta z e p a m .

1. Azxur RC tí ai. Hypersensitỉvity to chlorazepate dỉpotassìum. Aĩỉergy 
2005; 60: 264-5.

Interactìons
As fo r D iazep am , p . 1068 .1 .

Pharmacokinetics
C lo raz e p a te  is d e c a rb o x y la te d  ra p id ly  a t  th e  lo w  p H  in  th e  
s to m a c h  to  f o rm  d e s m e th y ld ia z e p a m  (n o rd a z e p a m , 
p . 108 9 .3 ), vvhich is q u id d y  a b so rb e d .

R e íe re n c e s .
ỉ . Ochs HR, tt  a i Comparatíve single-dose Idnetics of oxazoỉam, prazepara. 

and dorazepate: Ihree precursors oỉ desmethyldỉazepam. J ơin 
Pharmacot 1984; 24: 446-51.

2. Bertler Ả. tí a i ỉntramuscular bioavailability oí chlorazepate as 
compared co diazepam. Eur J Ciin Pharmacoỉ 1985; 28:229-30.

P r e p a r a t i o n s

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

Single-ingredient Preparotiom . Arg.: Ju stum ; T endlan; Tranxi- 
lium; Austria: T ranxilium ; Betg.: T ranxene; U ni-Tranxene; Braz.: Tranxilene; Canad.: N ovo-C lopate; Chile. C alnen Tranxi- 
lium; Fr.: T ranxene; Ger.: T ranxilium ; Gr.: T ranxene; Hong Ktmg: T ranxene; Israel: T ranxal; ItaL: T tansene; Mex.: 
Tranxene; Neth. : T ranxene; T ran x iliu m t; Phũipp.: Tranxene; PoL: c lo ran x en ; T ranxene; PorL: M edipax; T ranxene; S.Afr.: 
T ranxene; Singapore. T ranxene; Spain: TranxiUum; Switz.: 
Tranxilium ; Thai.: A nxene; A n x ie tax t; Cexene; cloram edỷ; 
C lo raxenet; Cloraze; C lozepate; Deda; Dipot; Dopam; Flulium; 
Frexene; G axene; M a n o ư a n t;  Polizep; P om adom t; Poseneỷ; 
Sanor; Serene; T-Five; T enm ed; Tranadon-S; Trancap; Tran- 
d o r t :  T rancon; Tranm ed; T ra n p a te t:  Tranpon; Transpon; 
Tranxene; Tranzep; U ptran : U pzene: Z e tran f; Turk.: Anksen; 
Tranxilene; USA: T ranxene; Vettcỉ.: T ranxen .

Muhi-ingredient Preparations. Arg.: E u d to n  Complex; M axitra- 
tobesỷ; T ranxilium  Digest; Vegestabil; F r .:  N oc tran t; Spain: 
D orkent-

Pharmocopoeial Prepa ro liona
USP 36: Clorazepate D ipotassium  Tablets.

Clotiapine IBAN, HNNI

tíiothiapỉnẹ (USAN), Clotiapina, Clotiapmum, HF-2159,' 
iKnoTManMH.* ' ' /  *
, 2-O iloro-l .1 -(4-methylpiperazin-17yl)dibenzõ[b*flil ,4]thiaze-■ 
*pine

Ci8H:,bCIN3S=343.9 
CÁS — 2058-52-8. - 
ATC — N05AH06. ■
ATC Vet —  QN05AH06.
UNII — Z05HCY0XIT. /

ProỊịỊe .

c lo t ìa p in e  is a  d ib e n z o th ia z e p in e  a n tip s y c h o tìc  vvith g e n e ra l  
p ro p e r tie s  s im ilar to  th o se  o f t h e  p h e n o th ia z in e s  (see  
C h lo rp ro m azin e , p .  1 0 4 5 .2 ). I t  is  u se d  in  a  v a r ie ty  o f 
p sy c h ia tric  d iso rd ẽrs  i n d u d in g  s c h k o p h re n ia  (p. 1 0 3 1 .3 ), 
m ă n ia  (see  B ip o la r D iso rder, p .  3 9 7 .2 ), a n d  a n x ie ty  
(p. 102 8 .1 ). ỉ t  is g iv e n  o ra lly  in  d o ses  r a n g in g  ỉro m  10 tô  
2 00  m g  d a ily  in  d lv id e d  doses; u p  to  36 0  m g  d a ily  h a s  b e e n  
g iv en  in  sev ere  o r  r e s is ta n t  p sy c h o se s . I t  m a y  also  b e  g iv e n  
b y  s low  in tra v e n o u s  o r  d e e p  ũ i tr a m u s c u la r  in je c tio n .

P sy c h o ses . A  sy s te m atic  r e v ie w 1 fo u n d  t h a t  g o o d  e v id e n c e  
to  s u p p o rt  th e  u se  o f d o t ia p in e  o v e r  o th e r  t te a tm e n ts  in  
a c u te  p sy ch o tỉc  illn ess  w a s  la d õ n g .

I. Berk M. tí ai Ciotìapine ỉor acute psychotlc illnesses. AVailabỉè ỉn The 
Cochrane Database of Sysỉeniatíc Reviews; ỉssue 4. Chỉdìester John 
Wỉỉey; 2004 (accessed 21/08/08).

P r e p a r a t i o n s

Proprietory P reparatianỉ (details are given in  V olum e B)

Sing h  ingradient Preparations. Arg.: E tum ina; Belg.: Etu m in e; 
Israel: Entunụn,- ItaL: E ntum in; S~Afr.: E tom ine; Spain: E tum i- 
na; Switz.: E ntum ine.

C l o r i a x e p a m  iriNNỊ
Clotiazépam; Ợotiazeparnurn; Y-6047; KnoTnasenaM.
5-(2-ChlorophenyÌ)-7-éthyl-1,3-dihydro-l -methyl-2/V-thieno 
[23-éH ,4<)iazepin-2-one.
C,6H,sCÌN2OS=318.8 
CAS — 33671-46-4.
ATC —  N058A21.
ATCVet — QN05BA2I.
UNII — ZOK)5S599V.

P h a rm a c o p o e ia s . I n  Jpn.
ProỊnỉẹ
C lo tiazep am  is a  s h o rt-a c tin g  th ie n o d ia z e p in e  w ith  g e n e ra l  
p ro p e r tie s  sim ilar to  th o se  o f  d ỉa z e p a m  (p . 106 3 .2 ). A  u s u a l  
o ra l d o se  fo r th e  s h o r t - te rm  m a n a g e m e n t  o f a n x ie ty  
d iso rd ers  (p . 1028.1) is  5 to  15 m g  d a ily  g iv e n  in  d iv id e d  
doses b u t  u p  to  6 0  m g  d a ily  h a s  b e e n  u se d . F o r  in so m n ia  
(p . 1033 .2 ) lO m g  h a s  b e e n  g iv e n  a s  a  s in g le  d o se  a t  n i g h t  
A n  o ra l  dose  o f  10 to  1 5 m g  h a s  b e e n  g iv e n  fo r  
p re m e d ic a tio n  (see  A n a e s th e s ia , p . 1 8 9 9 .1 ). R e d u c e d  
doses m a y  b e  re q u ire d  in  e ld e rly  o r  d e b il ỉ ta te d  p a tie n ts .

Effects o n  th e  liver. D e v e lo p m e n t o ỉ  h e p a tì tis  in  a  6 5 -y e a r-  
o ld  w o m a n  w as a tt r ib u te d  to  d o t ia z e p a m  b e g u n  7  m o n th s  
e a rl ie r .1 T h e  p a tie n t  to o k  tr ia z o la m  a n d  lo ra z e p a m  v n th o u t  
a n y  a p p a re n t e ữ e c t  o n  th e  liv e r, a n d  i t  w a s  sp e c u ỉa te d  th a t  
th e  h e p a to to x ic  effec t o f d o t ia z e p a m  w a s  re la te d  to  th e  
th io p h e n e  rin g  p re s e n t  in  th e  C hem ical s tru c tu re .

I. Habersetzer E tí aỉ. ơotìazepara-induced acute hepatỉtís. JHepatõỉ 1989; 
9:256-9.

P r e p a r a t i o n s

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

Single-ingredient Preparations. Belg.: Clozan; Chile. Rize; Fr.: 
V eraưan; ItaL: Rizen; Tienor: Jpn: Rize; Spain: Distensan.

Cloxaxolam IrlNNI

ơoxazoỉamum,- CS-370; Kloksatsolaami; Woxazofam; Knoxcar 
‘aonaM. : ■■ ■ ■
T O-Chloro-11 b-(2-chlorophenyl)-2,3,7,11 b-tetrahydro-oxazo- 
loD,2-dI[l,4]benzodiazepin-6(5H)-onei 
C,7HMCI2NA=349.2 
CAS—24166-13-0.
ATC —  N05BA22.
ATC Vet —  QN05BA22. ■ -
UNII —  GYl£49Z0HY.

P h a rm o c o p o e ia s . I n  Jpn.
P r o f i / e

C loxazo lam  is a  lo n g -a c tin g  b e n z o d ia z e p in e  w ith  g e n e ra l  
p ro p e r tíe s  s im ilar to  th ọ se  o f  d ia z e p a m  (p . 1 0 63 .2 ). A  u s u a l  
o ra l d o se  o f 2 to  4 m g  d a ily  is g iv e n  in  d iv id e d  doses ỉo r  th e  
sh o r t - te rm  t re a tm e n t  o f  a m d e ty  d iso rd e is  (p. 1 0 2 8 .1 ); 
h ỉg h e r  doses  of u p  to  1 2 m g  d a ily  m a y  b e  n e e d e d  in  so m e  
p a tíe n ts . A  dose o f  lO O m icro g ram s/k g  m a y  b e  u s e d  ỉo r  
p re m e d ic a ú o n  (see  A n a e s th e s ia , p .  1 8 9 9 .1 ).

R e íe re n c e s .
1. Ito M, tí ai. CỉoxazoUm treatment íor patients wỉth ỉntractable epìỉepsy. 

Ptdiatr Neumỉ 2004; 30: 1 ỉ 1-14.
2. Kimura N, tí ai. Iniúal and long‘tom effects oỉ daxazoỉam wỉth 

inưaciable epỉlepsy. Pediatr Neurol 2010; 43:403-6.

P r e p a r a t i o n s

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

Single-ingredient Preparotions. Arg.: T o lesun ; Belg.: Akton; 
Brđz.: Anoxolan; Cloxadil; Clozal; Elum; Eutonis; Olcadil; Jpn: 
Sepazon; PorL: Cloxam; olcadil.

C l o x a p i n e  ÍBAN, USAN, riNN)
Qozapin; Clozapina; dozapinum; .-.HF-1854;:- Kloéapiini; 
Klozapin; Klozapina; Klozapinãs, K/i03annHÍ '
8-Chloro-11 -(4-methylpiperazin-l -y l)'-5 H-d i be nzo [b, e] [1,4] 
diazepine. * I ‘ I W i  -  * ’
Ci8Hi9CIN4=326.8 ; ỉ 'i: *
CĂS — 5786-21-0. ' > ■-*->
ATC —  N05AH02 ’ " r>
ATC Vet —  ỌN05AH02. '
UNII —-X0ẠR2IKIC ý V J - ■ 1

P h a rm a c o p o e ia s . I n  Chín., Eur. (see  p . v iỉ) , a n d  us.
P h . E u r .  8: (C ỉo zap in e). A  y e llo w  c ry s ta llin e  povvder. 
P racdcally  in so lu b le  in  w a te n  sú lu b le  in  a lc o h o ĩ; ừ e e ly  
so lu b le  in  d ich lo ro m e th a n e . I t  d isso lves in  d ilu te  a c e tic  a d d . 

U S P  36: (C lozap ine). A y e l lo w c ry s ta l l in e p o w d e r .  In so lu b le  
in  w a te r; so lub le  in  a lcohol, i n  a c e to n e , a n d  in  c h ỉo rọ ỉo n n ; 
sp a rỉn g ly  so lub le  i n  a ceto n ỉtr ile .

S tab ility . A su sp e n s io n  of d o z a p in e  100  m g  in  5 m ĩ.r m a d e  
b y  c ru sh in g  d o z a p in e  tab le ts  a n d  su sp e n d ỉn g  th e  p o w d e r  
in  a  sy ru p -b a se d  m ix tu re  c o n ta in in g  c a rb o x y m e th y lc e llu -  
lo se  p rese rv ed  w i th  m eth y l h y d ro x y b e n z o a te  a n d  p ro p y l 
h y d ro x y b en z o a te  (G uy 's  H o sp ita l p a e d ia tric  b a se  fo rm u la ) , 
vvas c o n sid e red  to  b e  stab le  fo r  a t  Iea s t 18  d a y s  a í te r  p re -  
p a ra tio n .1

I. Ramuth s, tí al.A  Uquid dozaplne preparatỉoa for oraỉ admỉnỉsưatíoD ỉs
hospital. Pharm J  1996; 257: 190-1.

Uses and Administration
C lo zap in e  is a  d ib e n z o d ia z e p in e  d e r iv a tív e  a n d  th e  
p ro to ty p e  of th e  atyp ica l an tip sy c h o tic s . I t  h a s  re la tiv e ly  
vveak d o p a m in e  rece p to r-b lo c k in g  ac tiv ity  a t  D i, D j, D ị,  a n d  
D ; recep to rs  b u t  h a s  a  h ig h  a ffin ity  fo r  th e  D4 rec e p to r. 
C lozap ỉne  p o ssesses a lp h a -a d re n e tg ic  b lo d õ n g , a n tim u sc a -  
rin ic , a n tih is ta m in ic  an tìse ro tó n e rg ic , a n d  s e d a tiv e  p ro p er-  
ties.

C lozapine  is u s e d  for th e  m a n a g e m e n t  o ỉ  s c h ũ o p h ie n ia  
(p . 1058.2); h o w e v e r , b ec au se  o f  th e  r isk  o f  ag ran u lo c y to s is , 
it is re se rv ed  fo r  p a tie n ts  w h o  fail to  re s p o n d  to  o th e r  
an tip sycho tics, in d u d in g  o th e r  a typ ica ls, o r  w h o  h a v e  
se v ere  n eu ro lo g ica l eS ects  w i th  su c h  d ru g s. I n  t h e  USA, it 
m a y  a lso  b e  u se d  fo r  r e d u d n g  th e  risk  o f r e c u r r e n t  su id d a l  
b e h a v io u r  in  th o s e  w ith  sc h iz o p h re n ia  o r  sch izo affec tiv e  
d iso rd e r  w h o  a re  a t  ch ro n ic  r isk  fo r s u ỉd d a l  b e h a v io u r .  In  
th e  UK, it  is a lso  u se d  in  t h e  m a n a g e m e n t  o f  ơ e a tm e n t-  
re s is ta n t p sy ch o ses  a s so d a te d  w ith  P a rk in s o n 's  d isease 
(p. 1058.1).

C lozapine  u se  m u s t  b e  a c c o m p a n ie d  b y  s tr ic t p ro c e d u re s  
fo r th e  m o n ito rin g  o f w h i te  b lo o d  ce ll c o u n ts  (see 
P recau tio n s , p . 1060 .3 ). To m ỉn im ise  th e  I n ậ d e n c e  of 
ad v e rse  e íỉects, d o z a p in e  th e ra p y  s h o u ld  b e  in ư o d u c e d  
g rad u a lly , b e g in n in g  w ith  lo w  d o se s  a n d  tn c re a sin g  
a cco rd ing  to  resp o n se .

In  th e  t re a tm e n t  of s c h iz o p h r e n l a ,  in d u d ỉn g  re d u d n g  
th e  rìsk  of s u id d a l  b e h a v io u r , t h e  u su a l  o ra l d o se  is  12.5 m g 
o n ce  o r  rvvice OÍ1 th e  first d a y  fo llo w ed  b y  2 5 m g  o n c e  o r 
tw ice  o n  th e  s e c o n d  day. T h e re a h e r  th e  d a ily  d o sa g e  m a y  be 
in cre a se d  g ra d u a lly  in  steps o f 25  to  50  m g  to  a c h ie v e  a  da ily  
do se  o f  u p  to  3 0 0 m g  w ith in  14  to  21 days (US licen sed  
p ro d u c t in lo rm a tio n  p e rm its  u p  to  4 5 0  m g  d a ily  b y  th e  e n d  
of 2 vveeks). S u b se q u e n t in c re a se s  in  s tep s  o f 50  to  lO O m g 
m a y  b e  m ad e  o n c e  õ r  tvrice w e e k ly ; a  d a ily  d o sa g e  o f  9 0 0  m g  
sh o u ld  n o t b e  ex c ee d e d . O n c e  a  th e ra p e u tic  r e sp o n se  h a s  
b e e n  o b ta in e d  (m o s t p a tie n ts  re s p o n d  to  2 0 0  to  4 5 0  m g  
da ily ), a  g ra d u a l  re d u c tio n  o f d o sa g e  to  a  su ita b le  
m a in te n a n c e  d o se  is rec o m m e n d e d . T h e  to ta l  d a ily  d o se  is 
g iv en  in  d iv id ed  doses; a  la rg e r  p o r tio n  m a y  b e  g iv e n  a t 
n ig h t. D aily  m a in te n a n c e  d o se s  o ỉ  2 0 0  m g  o r  le ss  m a y  b e  
g iv en  as a  sỊngle d o se  in  th e  e v e n in g . A l th o u g h  u n h c e n se d  
in  th e  UK ío r  c h ild re n  a n d  a d o le sc e n ts  a g e d  u n d e r  16 years, 
th e  BNFC suggests  th a t  th o se  a g e d  12 y e ã rs  a n d  o v e r  m a y  b e  
g iv en  th e  u su a l  a d u lt  doses.

E ld erỉy  p a tíe n ts  m ay  r e q u ừ e  lo w e r  doses  o ỉ  d o z a p in e  
a n d  Ít is rec o m m e n d e d  th a t  t r e a tm e n t  s h o u ld  s ta r t  w ith  a 
do se  o f 12.5 m g  o n  th e  firs t d a y  a n d  th a t  s u b s e q u e n t  dose  
in c re m e n ts  s h o u ld  b e  res tr ic te d  to  25  m g .

ư  d o z a p in e  is  to  b e  vvithdravvn, th is  s h o u ld  b e  d o n e  
g ra d u a lly  o v e r  a  1- to  2 -w e e k  p e rio d . H o w e v e r, im m e d ia te  
v v ith d ra w a l w i th  c a re ỉu l  o b s e rv a t io n  is  e s s e n t ia l  u

The Symbol t  denotes a preparation no longer actively marketed
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n e u ơ o p e n ia  d e v e lo p s  o r  ư m y o ca rd itis  o r  c a rd io m y o p a th y  is 
s u s p e c te d  (se e  P re c a u tìo n s ,  p . 1 0 6 0 .3 ).

F o r  p a tie n ts  w h o  a re  r e s ta r t in g  t r e a tm e n t  a f te r  a n  
in te r v a l  ọ f  m o re  ứ ia n  2  days, 12 .5  m g  m a y  b e  g iv e n  o n c e  o r  
tw íc e  o n  th e  firs t d a y . If  th is  do se  is  w e ll to le ra te d  it  m a y  b e  
p o ss ib le  to  in c re a se  t h e  dosage  m o re  q u ick ly  t h a n  w h e n  f iis t 
s ta r tin g .  H o w e v e r, p a tie n ts  vvho h a v e  h a d  re sp ira to ry  o r  
c a rd ia c  a r r e s t  w i th  in it ia l  d osing , b u t  w e re  t h e n  su ccessíu lly  
t iư a te d  to  a  th e r a p e u t lc  dose , s h o u ld  b e  re - t it ra te d  w ith  
e x tr e m e  c a u tio n  a ỉ t e r  a  b re a k  o f  e v e n  2 4  h o u r s .  A d d itio n a l 
m o n ito r in g  o f  b lo o d  ce ir c o u n ts  m a y  a lso  b e  r e q u ữ e d  ư 
t r e a tm e n t  is  i n te r ru p te d ,  se e  T re a tm e n t  B reak , u n d e r  
M o n ito r in g , p . 1 0 6 1 .2 .

I t  is  r e c o m m e n d e d  th a t  o r a l  th e r a p y  w i th  o th e r  
a m ip s y c h o tic s  s h o u ld  b e  w ith d ra w n  g ra d u a lly  b e ío re  
t r e a tm e n t  w i th  d o z a p in e  is s ta r te d .

C lo z a p in e  h a s  a lso  b e e n  g iv e n  b y  in ư a m u s c u la r  
ứ ije c tio n .

I n  t h e  m a n a g e m e n t  o f ư e a tm e n t- r e s is ta n t  p s y c h o s e s  Ù1 

P a r k ln s o n 's  d i s e a s e ,  th e  in itia l o ra l  d o se  o f  d o ia p in e  is n o  
m o re  t h a n  12.5 m g  o n c e  d a ily  i n  t h e  e v e n in g . T h e ie a tte r ,  
t h e  d a ily  d o sag e  m a y  b e  in c re a se d  in  s te p s  o f  12.5 m g  u p  to  
tvvice a  w e e k ; a  d o se  o f  50  m g d a ily  s h o u ld  n o t  b e  r e a c h e d  
b e ío r e  t h e  e n d  o f  t h e  seco n d  w e e k . T h e  u s u a l d o se  ran g e s  
í ro m  2 5  to  3 7 .5  m g  da ily . In c re a ses  in  th e  d a ily  do se  a b o v e  
50  m g  s h o u ld  o n ly  b e  m a d e  ÚI e x c e p tio n a l cases in  s tep s  of 
Ỉ 2 .5 m g  a t  w e e k ly  in te rv a ls  u p  to  a  m a x im u m  o i 1 0 0 m g 
d a ily . T h e  to ta l  d a ily  d o se  sh o u ld  p re íe ra b ly  b e  g iv en  as  a 
s in g le  d o se  in  t h e  e v e n in g . D o sag e  o f  a n tip a rk in s o n ia n  
d ru g s  m a y  b e  in c r e a s c d  w h e n  th e r e  h a s  b e e n  c o m p le te  
re m is s io n  o f  p s y c h o tic  sy m p to m s fo r  a t  lea s t 2  w e e k s  vvith 
d o z a p in e  th e r a p y .  If  p sy c h o tic  sy m p to m s r e c u r  a í te r  
in c re a se s  in  a n tip a rk in s o n ia n  th e ra p y , th e  d o se  o f  đ o z a p in e  
m a y  n e e d  to  b e  in c re a se d  in  l in e  w ith  th e  a b o v e  g u id an c e . 
As in  p a t ie n ts  w i th  sc h iz o p h re n ỉa , p la n n e d  w ith d ra w a l of 
d o z a p in e  in  p a tie n ts  w i th  P a rk in s o n ’s d ise a se  sh o u ld  also  b e  
g ra d u a l  in  s tep s  o f  12 .5  m g  o v e r  1 to  2  vveeks.

A d io n . A n tip sy c h o tic s  a re  th o u g h t  to  vvork th ro u g h  in h i-  
b i t ìo n  o f  d o p a m ln e  D j- re c e p to rs  (see  p . 104 6 .1 ), b u t  th is  
h y p o th e s is  íails  to  e x p la in  th e  a c tiv ity  o f  th e  a ty p ica l 
a n tip s y c h o tic s  su  c h  a s  d o z a p in e .  H o w  d o z a p in e  p ro d u c e s  
its  a n tip s y c h o tic  a c tiv ity  is  n o t  d e a n  it h a s  a  h ig h  a ff in ity  
fo r  s e v e ra l  d iH e re n t r e c e p to rs .1

1. Kcrwin RW. The new atypical antípsychotics: a Iack oỉ extrapyraraidal 
side-cffects and new routes ỉn sdiizophrenỉa research. &T J Psychiatry 
1994: 164: 141-8.

A dm inỉslraH on. T hcre has been  controversy over the  bioe- 
quiva lence o r  o then v tse  of d iổ e ren t brands o ỉ dozapine. 
A ỉth o u g h  som e reports  indicate th a t ỉt  ỉs p edecĩly  possible 
to  sw itch  from  b ran d ed  to  generic d o M p ìn e ,1** the need  
ỉo r  m onito ring  a n d  concem s ab o u t any  requ ừ em en t for 
re titra tio n  of doses (because of p otentia ỉ lack of bioequiva- 
lence6) h av c  to b e  taken  in to  a c c o u n t There have been  a 
few  rep o rts  of exacerbation  of psychotic sym ptom s in 
patien ts  w h o  w ere  STvitched to  a generic ỉorm ulation.7'*

1. Sajbel TA. rt đĩ. Convertỉng patíents from brand-name dozapine to 
geoexỉc doxapine. A m  Pharmâeoứter 2001; 35: 281-4.

2. Makeỉa EH. rí a l  Branded venus generic doupỉne ỉor treatmem of 
schteophrenia. A m  Pharmamther 2003; 37: 350-3.

3. Stoner sc, rt ai. A program to conven patìcnts ỉrora trade-name to 
geneiỉc dozapine. Pharmaatherapy 2003; 23: 806-10.

4. Baiire s, Bunon V. Generỉc dozapine in schỉzophrenỉa: what is alỉ the 
ÍU5S about? Pharm J 2004; 273: 720-1.

5. Oluboka 0, rtal. Does ỉherapeutic equịvalence foDow bỉoequỉvalence? A 
iandomỉzed trial to assess dinicaỉ eSects aíter svritching from Cỉozaril 10 
generic dozapine (Gen-CIoiapine). J Clin Pharmacoỉ 2010; 50: 531-5.

6. lam YW, rt úL Branded versus generic doxapine: bioavaỉlabiliry 
comparison and intcrchangeabOity tssues. J Oin Pỉỵdiiatry 2001; 62 
(suppl 5): 18-22.

7. Kỉumỉk JC, et aỉ. Clinical eữects of a randomized $wiich oỉ patỉents írom 
dozadỉ to generic doxapine. J ơin Pỉychiaừy 2001; 62 (suppl 5); 14-17.

8. Moísen R, Baỉter J. Case reports of the reemergence oí psychotie 
symptoms aỉter convcrsion írom brand-name dozapine to a generíc 
ĩonnulatíon. Clỉn Ther 2001; 23: 1720-31.

A dm inistraH on in  ch ildren . F o r  d e ta ils  o ỉ  u se s  a n d  asso - 
d a t e d  d o se s  o ỉ  d o z a p in e  in  c h iỉd re n  a n d  a d o lescen ts , see  
p .  1 0 5 7 .3 .

B ipoiar d iso rd er. C Io z a p in e  is o f b e n e ã t  ỉo r  th e  ư e a tm e n t  
o f  m a n ia  i n  p a t ìe n ts  vvith  b ip o la r  d iso rd e r  (p . 3 9 7 .2 ), a n d  
th e  u s e  o ỉ  a ty p ic a l  a n típ sy c h o tic s  in  th e  m a n a g e m e n t  of 
s u  c h  p a t i e n t ỉ  is m c re a s in g . H o w e v e r, t h e  a d v e rse  e ííec ts  o f 
d o z a p in e  m a y  r e s t r ic t  its  u se .

D em entia . A lth o u g h  a ty p ic a l a n tip sy c h o tic s  su c h  as d o z -  
a p in e  h a v e  b e e n  t r ie d  in  e ld e rly  p a tie n ts  w i th  d e m e n tia , 
th e i r  u s e  is  a s s o d a te d  w i th  a n  in c re a se d  risk  o ỉ  m o rta li ty  
i n  su  c h  p a tie n ts ;  f o r  h r n h e r  d e ta ils , see  u n d e r  R isp erid o n e , 
p . 1 1 0 5 .1 . F o r  í u r t h e r  d isc u ss io n  o f t h e  m a n a g e m e n t  o f 
d is tu r b e d  b e h a v io u r ,  se e  p . 10 3 0 .2 .

P arldnson ism . C ỉo z a p in e  is  u s e d  a s  a n  a lte m a t iv e  to  d a s s i-  
ca l a n tip s y c h o tic s  in  t h e  m a n a g e m e n t  o f  t r e a tm e n t -  
r e s i s ta n t  p s y c h o s e s  in  p a tie n ts  vvith P a rk in so n 's  d isease  
(p . 8 8 9 .1 ) .  S o m e  n e u ro lo g is ts  e v e n  c o n s id e r  d o z a p in e  to  
b e  t h e  a n tip s y c h o tic  o f  ch o ic e  in  th e s e  p a tìe n ts ,1 a lth o u g h
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th is  r e m a in s  to  b e  d e te rm in e d . A  revievv2 in  1 9 9 4  c o n s id -  
e re d  th a t  t h e r e  w a s  l it tle  e v id e n c e  to  su p p o r t  d o z a p in e  as 
firs t c h o ic e  g iv e n  th e  q u a li ty  o f th e  av a ỉla b le  s tu d ie s  a n d  
th e  n e e d  ío r  e x te n s iv e  m o n ito rin g . H o w e v e r, a  s u b s e q u e n t  
d o u b le -b lin d , p la c e b o -c o n tro lle d  s tu d y 1 sh o w e d  t h a t  lo w - 
d o se  d o z a p in e  t r e a tm e n t  (u p  to  50 m g  d a ily ) s ig n iB can tly  
ỉm p ro v e d  d ru g - in d u c e d  p sy ch o sis  w i th o u t  \v o rs e n in g  
p a rk in s o n is m . A d v e rse  e íte c ts  n o te d  in  th is  s tu d y  w e re  
g e n e ra lly  m ild , a l th o u g h  in  th e  d o z a p in e  g ro u p  o ỉ  30  
p a tie n ts .  t h e r e  w a s  1 r e p o r t  o f le u c o p e n ia . A  s im ila r  s tu d y  
a lso  r e p o n e d  b e n e S t,4 a l th o u g h  7  o ỉ  3 2  p a tie n ts  n o te d  
so m e  a g g ra v a tio n  o f p a rk in so n ism , u su a lly  m ild  a n d  ư a n -  
s ie n t, w h i le  r e c e iv in g  d o z a p in e .  A d v e rse  e ííe c ts  r e p o r te d  
h o m  o th e r  in d iv id u a ls  h a v e  a lso  i n d u d e d  a p a t ie n t  w i th  
p a rk in s o n is m  w h o  h a d  w o rs e n in g  o í  p sy c h o tic  sy m p to m s  
w h e n  h e r  d o se  o f  d o z a p in e  w a s  in c re a se d ,’ a n d  th e  su d - 
d e n  re tv ư n  o f  p sy c h o sis  in  a n o th e r  p a tie n t  w ith  p a rk in s o n -  
ism  vvhose p sy c h o sis  w a s  su ccessíu lly  t re a te d  w i th  cloz- 
a p in e  f o r  5 y e a rs .6

L o w -d o se  d o z a p in e  (a b o u t 4 0  m g  d a ỉly ) a lso  a p p e a rs  to  
b e  o ỉ  b e n e h t  in  th e  m a n a g e m e n t  o ỉ l e v o d o p a - i n d u c e d  
d y s k in e s i a s  in  p a tie n ts  w ith  se v ere  P a rk in so n 's  d ise a se .7

ỉ . Klein c. et aỉ. Cioxapine in Parkinson’s disease psychosis: 5-year íoilovv- 
up review. CiiH Nturopìurrmacoì 2003; 26: 8—11.

2. Píciííer c. Wagner ML Cloiapinc therapy íor ParkinsoiVs diseasc and 
other movement disorders. Am J Hosp Pharm 1994; 51: 3047-53.

3. The Parkinson Study Group. Low*dose doiapine íor the treatmem oí 
drug-ìnduced pỉychosis in Parkinson’s disease. N EnỊỊỈ J Med 1999; 340: 
757-63.

4. The French Clozapine Parkinson Study Group. Clozapine in drug- 
ỉnduced psychosls ừầ Parkinson's disease. Lancei 1999; 353: 2041-2.

5. Auzou p. rt đỉ. VVorsenỉng of psychotic sympioms by doiapine in 
Parkinson*$ dỉsease. Lartert ỉ 994; 344: 955.

6. Greene p. Clozapỉne therapeutic plunge in patìent with Parkinson's 
disease. Lancrt 1995; 345: 1172-3.

7. Durií F. tt a i  Clozapỉne ỉmprovcs dyskinesías ỉn Parkinson dlsease: a 
double-blind. placebo-controỉled study. Neurology 2004; 62: 381-8.

S c h b c o p h re n ia . C lo z a p in e  is a n  e ffec tiv e  a n tip sy c h o tic  fo r 
th e  m a n a g e m e n t  o ỉ  sc h iz o p h re n ia  (p. 1031 .3 ) b u t  its  u se  
is l im ite d  b y  i ts  h a e m a to to x id ty .  I ts  e íh c a c y  a n d  su p e r io r -  
i ty  o v e r  d a s s ic a l  a n tip sy c h o tic s  w a s  s h o w n  in  a  m u lt ic e n -  
t re  s tu d y .1 P a tie n ts  r e íra c to ry  to  a t  le a s t 3 d ih e r e n t  
a n tip sy c h o ú c s  a n d  w h o  ía iled  to  im p ro v e  a f te r  a  s in g le -  
b lin d  tr ia l  o f  h a lo p e r id o l,  w e re  ra n d o m ise d , d o u b le -b lin d , 
to  t r e a tm e n t  fo r  6  w e e k s  w ith  e i th e r  d o z a p in e  u p  to  
90 0  m g  d a ily , o r  c h lo rp ro m a z in e  h y d ro c h lo r id e  u p  to  
1 8 0 0 m g  d a ily  w ith  b e n z a ư o p in e  m e s ila te  u p  to  6 m g  
daily . O f th e  2 6 7  p a tie n ts  in d u d e d  in  th e  e v a lu a tio n , 5 o f 
141 (4 % ) im p ro v e d  vvith c h lo rp ro m a z in e  a n d  b e n z a ơ o -  
p in e , a n d  38  o f  126  (3 0 % ) im p ro v e d  w ith  d o z a p in e .  C loz- 
a p in e  w a s  su p e r io r  to  c h lo rp ro m a z in e  in  th e  t r e a tm e n t  o f 
n e g a tiv e  as  w e ll a s  p o s it iv e  sy m p to m s. Revievvs2’3 o f cloz- 
a p in e  in d ic a te  t h a t  th e s e  h n d in g s  h a v e  b e e n  re p lic a te d  
b o th  in  s u b s e q u e n t  s tu d ie s  a n d  in  d in ic a l  p rac tic e ; n e v e r-  
th e le ss , th e  a u th o r s  o f  th e  la te r  r e v ie w J c o n s id e re d  th e  
d a ta  í ro m  th e  i n d u d e d  s tu d ie s  to  b e  w e a k  a n d  p r o n e  to  
b ias. I t  is  u n d e a r  fo r  h o w  lo n g  d o z a p in e  s h o u ld  b e  trie d : 
a ỉ th o u g h  1 s tu d y 4 id e n t ih e d  n e w  re sp o n se s  u p  to  12 
m o n th s  a f te r  s ta r tin g  th e ra p y , o th e r s  h a v e  in d ic a te d  th a t  if 
im p ro v e m e n t  w a s  n o t  s e e n  w ith in  th e  firs t 6 to  2 4  w e e k s , 
it  w a s  u n l ik e ly  to  o c c u r.2-5

C lo z a p in e  is a lso  u s e d  to  r e d u c e  s u id d e  risk  in  p a tie n ts  
w i th  le h a c to r y  c h io n ic  s c h iz o p h ie n ia .6 T h e  re p o r te d  s u id d e  
ra te  o f 0 .0 5 %  p e r  y e a r  in  6 3 0 0  p a tie n ts  in  th e  U K  g iv en  
d o z a p in e  s in c e  1 9 9 0  w a s  c o n s id e red  to  b e  te n ío ld  less  th a n  
e x p e c te d .7 A  s u b s e q u e n t  study*  ío u n d  it to  b e  m o re  e ííe c tiv e  
t h a n  o la n z a p in e  in  p r e v e n t in g  s u id d e  a tte m p ts  in  p a tie n ts  
vviứi s c h iz o p h re n ia  o r  sc h izo affec tiv e  d iso rd e r  a t h ig h  risk .

C lo z a p in e  h a s  s h o w n  c o n s is te n t  d in ic a l  b e n e íi t  in  
s c h iz o p h re n ic  p a tie n ts  w i th  p e n is te n t  aggressive  o r  v io le n t  
b e h a v io u r .2-9 W h e th e r  th is  is d u e  to  a  s e d a tiv e  eH ect, a 
sp e c ih c  a n đ a g g re s s iv e  a r t io n ,  o r  j u s t  reA ects a n  o v e ra ll 
im p r o v e m e n t  in  p sy c h o sis  is u n k n o w n .

C lo z a p in e  h a s  b e e n  a d v o c a te d  ỉo r  u se  in  s c h iz o p h re n ic  
p a tie n ts  w i th  m o d e r a te  to  s e v ere  ta rd iv e  d y sk in e s ia . I t  is still 
u n c le a r  v v h e th e r  d o z a p in e  c a n  i ts e lí  c a u se  ta r d lv e  
d y sk in e s ia  b u t  so m e  p a tie n ts  w i th  e s ta b lish e d  ta rd iv e  
d y sk in e s ia  h a v e  h a d  im p ro v e m e n t  in  t h e ữ  sy m p to m s  w h e n  
u s in g  d o z a p in e . la11
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10. Tammỉnga CA, rí ai. Cỉoáapine ỉn tardive dyskỉneda: observatíons fro n 
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among "treaunent-reíractory* patỉents with schỉzophrenỉa. Btoi 
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Adverse Effects and Treatment
A lth o u g h  d o z a p in e  m a y  s h a re  so m e  o f  th e  a d v e rs e  e ííe c ts  
s e e n  w ith  th e  d a s s ic a l  a n tip sy c h o tic s  (see  c h lo rp ro m a z in e ,  
p . 1 0 4 7 .2 ), t h e  i n d d e n c e  a n d  s e v e r i ty  o f s u c h  e ữ e c ts  m a y  
v a ry ; a n tim u sc a r in ic  e ííe c ts  w i th  d o z a p in e  m a y  b e  m o re  
p r o n o u n c e d . S e d a tio n  a n d  vveight g a in  m a y  a lso  b e  m o re  
p r o m in e n t.  C lo z a p in e  c a n  c a u se  rev e rs ib le  n e u tr o p e n ia  
vvhich  m a y  p ro g re ss  to  a  p o te n t ia l ly  ía ta l  a g ra n u lo c y to s is ; 
s tr ic t m o n ito r in g  o f w h i te  b lo o d  ce ll c o u n ts  is  e sse n tỉa l  (see  
P re c a u tio n s , p . 1 0 6 0 .3 ). E o s in o p h ilia  m a y  a lso  o c c u r. 
A n a e m ia , th ro m b o c y to p e n ia ,  a n d  th ro m b o c y th a e m ia  h a v e  
b e e n  r e p o r te d  rare ly .

E x tra p y ra m id a l d iso rd e rs , i n d u d in g  ta rd iv e  đ y sk in e s is , 
a p p e a r  to  b e  ra re  w ith  c lo z a p in e . C lo z a p in e  h a s  lit tle  e ííe c t  
o n  p ro la c tin  se c re tio n . C Io zap in e  a p p e a rs  to  h a v e  a g re a te r  
e p ile p tic  p o te n t ia l  t h a n  c h lo rp ro m a z in e  b u t a  c o m p a ra b le  
r isk  o f c a rd io v a sc u la r  e f f e « s  s u c h  as  ta c h y c a rd ia  a n d  
o r th o s ta tic  h y p o te n s io n . In  ra re  cases. d r c u la to r y  c o lla p s í  
Vvith c a rd ia c  a n d  re sp ira to ry  a r re s t  h a s  o c c u rre d , a n d  
h y p e r te n s io n  h a s  a lso  b e e n  re p o r te d .  C lo z a p in e  is a lso  
a s s o d a te d  vvith a n  in c re a se d  risk  o f  d e v e lo p in g  m y o c a rd it i ỉ  
th a t  m ay , in  r a re  cases , b e  fa ta l; c a rd io m y o p a th y  a n d  
p e ric a rd itis  h a v e  also  b e e n  re p o r te d .

A d d itio n a l a d v e rse  effec ts o f c lo z a p in e  i n d u d e  d izz iness, 
h y p e rs a liv a tio n  (p a n ic u la r iy  a t  n ig h t) ,  h e a d a c h e , n a u s e a ,  
v o m itin g , c o n s tip a tio n  (vvhich, in  a  few  cases, h a s  led  to  
g a s tro in te s d n a l  o b s tru c tìo n , lae c a l L m paction, a n d  p a ra ly tic  
ile u s), u r in a r y  in c o n t in e n c e  a n d  r e te n tio n , ía tig u e , a n d  
t ra n s ie n t  íe v e r  vvhich m u s t  b e  d is t in g u ish e d  f ro m  th e  signs 
o f  im p e n d in g  a g ra n u lo c y to s is . T h e re  h a v e  a lso  b e e n  ra re  
r e p o r ts  o f d y sp h a g ỉa , p a ro t id  g la n d  e n la rg e m e n t ,  c o n lu s io n . 
d e lir iu m , th ro m b o e m b o lism , a c u te  p a n c re a ti t is , h e p a titis  
a n d  c h o le s ta t ìc  ja u n d ic ẹ ,  a n d  v e ry  ra re ly  t u t a i n a n t  h e p a tic  
n e c ro s is . Iso la te d  cases o f  a c u te  in te r s t i tia l  n e p h r i t is  h a v e  
b e e n  re p o r te d .  A b n o rm alitìe s  o f g lu co se  h o m o e o s ta s is  a n d  
th e  o n s e t  o f d iab e te s  m e ll itu s  o c c u r  u n c o m m o n ly ;  s e v ere  
h y p e rg ly c a e m ia , so m e tím e s  le a d in g  to  k e to a d d o s is  o r  
h ỹ p e ro s m o la r  com a, h a s  b e e n  re p o r te d  v e ry  ra re ly . T h e re  
h a v e  a lso  b e e n  ra re  re p o r ts  o ( h y p e rc h o le s te ro la e m ia  a n d  
h y p e rtr ig ly c e r id a e m ia . M a n y  o{ th e  a d v e rse  e ỉle c ts  of 
d o z a p in e  a re  m o st c o m m o n  a t  th e  s ta r t  o f th e r a p y  a n d  m a y  
b e  m in im ise d  b y  g ra d u a l in c re a se  in  dosage.

Effects o n  th e  b lo o d . C lo z a p in e  c a n  c a u se  re v e rs ib le  n e u  
ư o p e n ia  w h ic h , ư  th e  d ru g  is n o t  w i th d ra w n  im m e d ia te ly  
m a y  p ro g re ss  to  a  p o te n t ia l ly  ỉa ta l  a g r a n u l o c y to s i s .  P a rti 
c u la r  c o n c e m  o v e r  th is  a d v e rse  e f l e a  d a te s  fro m  1975 
vvhen  17 c ases  oi n e u tr o p e n ia  o r  a g ra n u lo c y to s is , 8 0 

t h e m  la ta l, w e re  r e p o n e d  in  F in la n d ;> th e  c a lc u la te d  i n d  
d e n c e 2 o f a g ra n u lo c y to s is  o r  se v e re  g ra n u lo c y to p e n ia  d u r  
in g  th is  F in n is h  e p id e m ic  w a s  7 .1  p e r  1000. T h e se  re p o rc  
le d  to  t h e  vvỉthdravvaỉ o ỉ  d o z a p in e  in  so m e  c o u n tr íe s  o r  tc 
r e s ư ic tio n s  in  its  u se  a n d  in te n s e  h a e m a to lo g ic a l  m o n i to r  
in g  in  o th e rs .  A f te r  s tu d ie s  shovving  th e  efficacy  o ! d o z -  
a p in e  in  s e v e re ly  ill sc h iz o p h re n ic  p a tie n ts  u n re sp o n s iv e  
to  a d e q u a te  th e r a p y  w i th  d a s sic a l a n tip sy c h o tic s , th e  drug  
b e c a m e  a v a ila b le  in  t h e  U K  a n d  U SA  in  1 9 9 0  w ith  strici 
p ro c e d u re s  fo r  m o n ito r in g  o f w h i te  b lo o d  ce ll c o u n ts .  The 
U K  CSM  p ro v iđ e d  d a ta  o n  th e  re p o r ts  it  h a d  rec e iv ed  
b e tw e e n  J u ly  1963 a n d  J a n u a r y  1993 o n  ag ra n u lo c y to s is  
a n d  n e u ư o p e n ia .3 C lo z a p ìn e  w a s  o n e  o f  t h e  in d iv idua] 
d ru g s  m o s t  b e q u e n t ly  im p lic a te d , vvith 1 4  re p o r ts  oi 
a g ra n u lo c y to s is  (1 ỉa ta l)  a n d  119  o f  n e u ư o p e n ia  (n o n e  
ỉa ta l) . V a rio u s  e s tim a te s  o f th e  i n d d e n c e  o f c lo z a p in e-  
a s s o d a te d  a g ra n u lo c y to s is  h a v e  b e e n  m a d e ; a n a ly s is  oi 
d a ta  h o m  11 5 55  p a tie n ts  g iv e n  d o z a p in e  in  t h e  USA4 
shovved a  c u m u la tiv e  i n d d e n c e  o f  a g ra n u lo c y to s is  o f 8 .0  
p e r  1000 a t  1 y e a r  a n d  9.1 p e r  1 0 0 0  a t  VA y e a rs  vvith th e  
r isk  b e in g  in c re a se d  in  e ld e iiy  p a tie n ts .  T h e  m a jo d ty  of 
cases  o f a g ra n u lo c y to s is  o c c u rre d  vvith in  3 m o n th s  o f  th e  
s ta n  o ỉ  ư e a tm e n t  vvith  th e  risk  p e a k in g  in  th e  th ird  
m o n th .  T h e  m a n u ỉa c tu r e r s  r e p o n e d  a  lovver i n d d e n c e  o i 
a g ra n u lo c y to s is  o f 4 .8  p e r  1 0 0 0  p a tie n ts  f o r  t h e  firs t 6 
m o n th s 5 a n d  a n  a n n u a l  r a te  o f  0 .8  p e r  1 000  p a tie n ts  d u r-  
in g  th e  n e x t  2 Vỉ y e a rs . T h ese  í ig u re s  w e re  b a s e d  o n  d a ta  
o n  5 6  0 0 0  p a tie n ts  in  t h e  USA g iv e n  d o z a p in e  u p  to  th e  
e n d  o ỉ  M a rc h  1993. A n a ly sis  oi d a ta 6 o n  6 3 1 6  p a t ie n t ỉ  
r e g is te re d  in  th e  UK a n d  I r d a n d  b e tw e e n  J a n u a r y  1990 
a n d  J u ly  1 9 9 4  to  rec e iv e  (a l th o u g h  n o t  n e c e s sa r ily  g iv en ) 
d o z a p in e  p ro d u c e d  a  c u m u la tiv e  i n d d e n c e  o í  a g ra n u lo -  
c y to sis  o f  0 .7 %  d u i in g  th e  firs t y e a r  a n d  0 .8 %  o v e r  th e  
vvhole s tu d y  p e rio d . M o s t cases  o f a g ra n u lo c y to s is  a n d  
n e u tr o p e n ia  o c c u rre d  d u r in g  th e  í irs t 6  to  18 w e e k s  of 
ư e a tm e n t .  T h e  in d d e n c e  o f  a g ra n u lo c y to s is  (0 .0 7 % ) a n d  
n e u tr o p e n ia  (0 .7 % ) s e e n  d u r in g  th e  se c o n d  y e a r  o f th e r -
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apy w a s  o f t h e  sa m e  o rd e r  o f m a g n i tu d e  n o te d  for so m e  
p h e n o th i a ã n e  a n típ sy c h o tic s .

T h ese  d a  ta 6 a n d  c o m p a ra b le  d a  ta  fro m  th e  USA7 w e re  
co n s id e red  to  in d ic a te  th a t  m a n d a to ry  h a e m a to ỉo g ic a l 
m o n ito rin g  (se e  P re c a u tio n s , p . 1060 .3 ) h e lp e d  to  re d u c e  
th e  risks o í  d o z a p ỉn e - in d u c e d  n e u n o p e n ia  a n d  a g ra n u lo -  
cytosis a n d  a s s o d a te d  d e a th s .

T h e  m e c h a n ỉs m  ío r  d o z a p in e - in d u c e d  ag ran u lo c y to s is  is 
u n d e a r  a n d  m a y  b e  t h e  r e s u l t  o f  d irec t to x id ty  o r  a n  
im m u n e  responsé.® -9 P r e d i s p o s in g  í a c t o r s  ío r  d e v e lo p - 
m e n t o f  a g ra n u lo c y to s is  h a v e  n o t  b e e n  íd en tih ed , a p a rt  
h o m  a  p o ss ib le  ex c ess  o l  cases i n  ỉem a ỉe  p a tìe n ts  a n d  a n  
in c re a se d  r isk  w i th  in o re a s in g  a g e . F u r th e rm o re , b o th  
a g ra n u lo c y to s is  a n d  n e u tr o p e n ia  d o  n o t  a p p e a r  to  b e  dose- 
re la te d  e S e c ts  w i th  d o z a p in e .  A  p o s tu la te d  h ig h e r  in d d e n c e  
o f a g ra n u lo c y to ã s  i n  p a d e n ts  o !  J e w is h  b a c k g ro u n d  m a y  b e  
re la te d  to  g e n e tic  ía c to rs .10 A h ic a n s  a n d  A ỉro -C arib b ean s 
a p p e a r  to  b e  a t  in c re a se d  risk  o f  d ev e lo p in g  n e u tro p e n ia 4 
a n d  i t  h a s  b e e n  n o te d 11 th a t  m a n y  p a tie n ts  fro m  th e se  
e th n ic  g r o u p s  a r e  c u r r e n t ly  a lr e a d y  e x d u d e d  h o m  
ơ e a tm e n t  w i th  d o z a p in e  b e c a u s e  th e ừ  n o rm a l  w h i te  
b lo o d  c e ll  a n d  n e u t r o p h i l  c o u n ts  a r e  b e lo w  t h e  
r e c o m m e n d e d  r a n g e  ío r  t r e a tm e n t  (see M o n ito r in g  u n d e r  
P re c a u tio n s , p .  1 0 6 1 .1 ). Hovvever, UK lic e n se d  p ro d u c t 
in ỉo rm a t io n  re c o m m e n d s  th a t  p a tie n ts  w h o  h a v e  low  w h ite  
b lo o d  ce ll c o u n ts  d u e  to  b e n ig n  e th n ic  n e u ơ o p e n ia  m a y  
beg in  d o z a p in e  ư e a tm e n t  w i th  th e  a g re e m e n t o í  a  
h a e m a to lo g iã .

E v id e n c e  w o u ld  su g g e s t  th a t  d e v e lo p m e n t o f  d o z a p in e -  
in d u c e d  le u c o p e n ia  o r  g ra n u lọ c y to p e n iã  p r e d u d e s  r e t r e a t -  
m e n t  w i th  d õ z a p in e  a t  a n y  h i tu r e  d a te ; in  a  series o f  9  re -  
t re a te d  p a tie n ts ,  a ll  d e v e lo p e d  le u c o p e n ia  o r  a g ra n u ỉo c y to -  
sỉs a g a in .12 In  t h e  U SA , p a tíe n ts  w h o  h a v e  h a d  d o z a p in e  
w ith d ra w n  b e c a u s e  o f  m o d e ra te  Ieu c o p e n ia  (ju d g e d  to  b e  
w h e n  c o u n ts  ta ll to  2 0 0 0  to  3 0 0 0  ce lls /m m 3) a re  co n s id e red  
e lig ib le  fo r a  r e tu m  to  d o z a p in e  t r e a tm e n t  w h e n  th is  c o u n t  
r e tu m s  to  n o rm a l ;  s u c h  p a tie n ts  a r e  c o n s iđ e ređ  to  h a v e  a  
five- o r  s ix ỉo ld  g r e a te r  risk  o f a g ra n u lo c y to s is .5
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Effects o n  b o d y - w e ig h t .  M o s t a n tìp sy c h o tíc  d ru g s a re  
a s so d a te d  w i th  w e ig h t  ga in . A  m e ta -a n a ly s is1 fo u n d  ev i- 
d e n c e  o f  w e ig h t  g a in  in  p a tie n ts  rece iv in g  b o th  d a ssic a l 
( c h lo rp ro m a z in e , f lu p h e n a z in e ,  h a lo p e rid o l, lo x ap in e , p e r-  
p h e n a z in e ,  th io r id a z in e ,  t io t ix e n e , o r  triflu o p e ra z in e )  a n d  
a ty p ica l ( d o z a p in e ,  o la n z a p in e , q u e tía p in e , r isp e rid o n e , 
se rtin d o le , a n d  z ip ra s id o n e )  an tip sy c h o tic s . T w o d ru g s, 
m o lin d o n e  a n d  p im o z id e . a p p e a re d  in  c o n tra s t  to b e  asso- 
d a te d  w ith  vveight lo ss , a l th o u g h  in  th e  case  of p im o ã d e  
th is  c o u ld  n o t  b e  c o n íi rm e d  s ta tisó ca lly . P laceb o  t r e a tm e n t  
vvas a!so  a s s o á a te d  vvith  w e ig h t  loss. H ovvever, a  la te r  
revdew  c o n s id e re d  th a t  th e re  w a s  o vervvhelm ing  e v id e n c e  
th a t  a ty p ic a l  a n tip sy c h o tic s  in d u c e d  m o re  vveight g a in  
t h a n  d a s s ic a l  a n tip sy c h o tic s .2

A  s e p a r a te  r e v ie w 3 c a lc u la te d  th e  a v e ra g e  m o n th ly  
vveight g a in  a s s o d a te d  w ith  a ty p ic a l  a n tip sy ch o tics  to  be :
•  o la n z a p in e  (2 .2 8  kg)
•  z o te p in e  (2 .2 8  kg)
•  q u e tia p in e  (1 .7 6 k g )
•  d o z a p ú te  (1 .7 2  kg)
•  r is p e iid o n e  (0 .9 6  kg )
• z ip ra s id o n e  (0 .8 0  kg )
A  m o re  r e c e n t  revievv4 o f  b o th  s h o r t -  (14  vveeks o r  less) a n d  
lo n g - te rm  (6  m o n th ỉ  o r  m o re )  s tu d ie s  n o te d  th a t ,  o u t  o ỉ  a ll 
t h e  a ty p ic a ls  c o n s id e re d , w e ig h t  g a in  w a s  g re a te s t  w i th  
o la n z a p in e  a n d  d o z a p in e ,  a n d  th e  least w i th  a rip ip razo le  
a n d  z ip ra s id o n e . A  re v ie w 3 o f  lo n g - te rm  (1 y e a r  o r  m o re )  
s tu d ie s  n o t e d  th a t  a l th o u g h  d o z a p in e  w a s  a s so d a te d  w ith  
th e  h ig h e s t  r is k  o ỉ  vveigh t g a in , a n d  z ip ra s id o n e  th e  lo w es t, 
t h e  d ih e re n c e s  in  r is k  w i th  o th e r  a typ ica ls  w e r e  less in te n s e  
Yvhen c o m p a re d  w i th  h n d in g s  h o m  sh o r t - te rm  stu d ie s  
w h ic h  s u g g e s te d  th e  fo ỉlo w in g  d e c re a s in g  o r d e r  oi tv e ig h t-

g a ỉn  p o te n tia l :  d o z a p in e ,  o lan z a p in e , q u e tia p in e , r isp e r-  
id o n e , a m ỉsu lp rid e , a rìp ip ra z o le , a n d  á p ra s id o n e .

W e ig h t g a in  o c c u rre d  m o s t  h e q u e n t ly  d u r ín g  th e  f irs t 6  
to  12  m o n th s  o f  t re a tm e n t.  I t  vvas r e c o m m e n d e d  th a t  ư  
vveight g a in  w a s  m o re  t h a n  2 kg  d u r in g  th e  B n t  2 vveeks, a  
s t r i n  d ie ta ry  re g im e n  s h o u ld  b e  s ta r te d  im m e d ia te ly . 
H o w e v e r, m o re  re c e n t  o p in io n  is  th a t  a  c h a n g e  o f 
a n tip sy c h o tic  m a y  b e  n e c e s sa ry  (see  E ỉíec ts  o n  C a rb o h y - 
d ra te  M eta b o lism , b e lo w ). A n tl-o b e s ity  d ru g s  h a  v e  b e e n  
t r i e d  a l t h o u g h  th e i r  r o u t in e  u s e  is  n o t  g e n e ra l ly  
r e c o m m e n d e d .2-6
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E ffe d s  o n  c a r b o h y d r a te  m e ta b o lis m . T re a tm e n t  w i th  
d o z a p in e  m a y  b e  a s s o d a te d  w ith  a n  in c re a se d  r isk  o f  g lu -  
cose  in to le ra n c e  a n d  d ỉa b e te s  m e llitu s ; a  s im ila r  a s so d a -  
t io n  h a s  a lso  b e e n  n o te d  fo r  so m e  o th e r  a ty p ic a l a n tip sy -  
c h o tic s .1

D a ta  r e c e iv e d  b y  W H O  in d ic a te d  th a t  u p  to  D e c e m b e r  
2 0 0 0 , th e re  h a d  b e e n  4 8 0  re p o r ts  o f  g lu co se  im o le ra n c e  
w ith  d o z a p in e ,  25 3  w i th  o lan z a p in e , a n d  138  w ith  
r isp e rìd o n e .2 I n  som e c ases  w e ig h t g a in  w a s  a lso  re p o r te d ,  
v v h ich  m a y  p r e d is p o s e  to  d e v e lo p m e n t  o f  g lu c o s e  
in to le ra n c e . O th e r  r isk  ỉac to rs  id e n t iã e d  i n d u d e d  a n  
u n đ e rly in g  d iab e tic  c o n d it io n , m a le  g e n d e r, a n d  u se  vvith 
so m e  o th e r  m e d ic a tìo n s  i n d u d ìn g  v a lp ro a te , SSRIs, a n d  
b u s p ứ o n e . R e g u la r  m o n ito r in g  o f  vveight, b lo o d  g lu co se , 
a n d  b lo o d  lip id s  w as te c o m m e n d e d  in  p a tie n ts  re c e iv in g  
d o z a p in e ,  o lan z a p in e , a n d  r isp e rid o n e .

G lucose  in to le ra n c e  h a s  a lso  b e e n  re p o r te d  fo r  th e  
a ty p ic a l a n tip sy c h o tlc  q u e tia p in e .3-4

O th e r  rev ievvers h a v e  a lso  ỉo u n d  s im ila r  e v id e n c e  o f a n  
in c re a se d  r isk  o f  d iab e te s  w i th  a ty p ic a l a n tip sy c h o tic s .’’6 I n  
S e p tem b e r  2 0 0 3  th e  F D A  th e r e ío r e  r e q u e s te d  la b e llin g  
c h a n g e s  fo r  a ll  a ty p ic a l a n tip sy c h o tic s  to  i n d u d e  th e  
fo llo w in g  r e c o m m e n d a tio n s  a n d  vvam ứigs:
• p a ú e n ts  w i th  d ia b e te s  m e l l i tu s  re c e iv in g  a ty p ic a l  

a n tìp s y c h o tic s  s h o u ld  b e  m o n i to re d  r e g u la r ly  fo r  
vvorsen ing  g lu co se  c o n tro l

•  p a tie n ts  w i th  risk  í a a o r s  for d ia b e te s  m e ll itu s  s h o u ld  
u n d e rg o  ỉa s t in g  b lo o d  g lu co se  te s tm g  a t  th e  s ta r t  o t  a n d  
d u r in g , t r e a tm e n t  w l th  a ty p ic a l a n tip sy c h o tìc s

• a ll p a tie n ts  g iv en  a ty p ic a l a n tip sy c h o tic s  s h o u ld  b e  
m o n ito re d  d u r in g  t t e a tm e n t  a n d  th o se  w h o  d e v e lo p  
h y p e rg ly c a e m ia  s h o u ld  u n d e rg o  ía s t in g  b lo o d  g lu co se  
te s tin g

• in  so m e  c a ses  h y p e rg ly c a em ia  reso lv e d  o n  vvithdravval o f 
t h e  a ty p ic a l  a n tip sy c h o tic  b u t  so m e  p a tie n ts  n e e d e d  
a n tid ia b e tic  th e ra p y  d e sp ite  w i th d ra w a l

H o w e v e r, th e  A m e ric a n  D iab e tes  A s s o d a tìo n  a n d  se v era l 
o th e r  A m e ric a n  m ed ic a l a s so d a tio n s 7 c o n s id e r  th a t  th e  risks 
v a ry  be tv v een  a ty p ica l a n tip sy c h o tic s  a n d  h a v e  rec o m - 
m e n d e d  th a t  th is  s h o u ld  b e  ta k e n  in to  a c c o u n t  w h e n  
p re sc r ib in g . T h e  risk  o f  w e ig h t  g a in , d ia b e te s , a n d  
d y s lip id a e n ú a  w a s  c o n s id e re d  to  b e  g rea te s t fo r  d o z a p in e  
a n d  o la n z a p in e , w ith  r isp e rid o n e  a n d  q u e tia p in e  h a v in g  
in te rm e d ia te  e ííec ts , a n d  a r ip ip ra z o le  a n d  z ip ra s id o n e  
h a v in g  little  e f f e a  (see a lso  E ííec ts o n  B o d y -W e ig h t, a b o v e ). 
T h e y  r e c o m m e n d e d  th a t  baseline monitoring s h o u ld  in d u d e :
•  p e rs o n a l  a n d  ía m ily  h is to ry  o f o b e s ity , d ia b e te s . 

d y slip id a e m ia , h y p e rte n s io n , o r  c a rd io v a sc u la r  d isease
• vveight, h e ig h t ,  a n d  w a is t d r c u m íe re n c e
• b lo o d  p re s su re
• {asting blood glucose
•  ỉa s t in g  lip id  p ro íile
P a tie n ts  a t  r ỉs k  ỉo r  d ia b e te s  sh o u ld  rec e iv e  a n  a ty p ic a l  d ru g  
w i th  a  lo w e r  p ro p e n s ity  fo r w e ig h t  g a in  a n d  g lu co se  
in to le ra n c e . Follow-up monitoring s h o u ld  co n s is t o f reassess- 
m e n t  o f w e ig h t  a t 4 , 8 , a n d  12 vveeks, a n d  i t  w a s  
r e c o m m e n d e d  th a t  a  c h a n g e  o f  a n tip sy c h o ú c  s h o u ỉđ  be 
c o n s id e re d  ío r  a n y  p a t ie n t  w h o  g a in e d  m o re  t h a n  5 %  of 
th e i r  o r ig in a l vveight d u r ín g  t te a tm e n t .  F a s tin g  p lasm a  
g ỉu co se  a n d  b lo o d  p re s s u re  s h o u ld  b e  assessed  a t  3 m o n th s  
a n d  a n n u a lỉy  o r  m o re  h e q u e n t ly  th e r e a lte r  a c c o rd in g  to  
risk . L ip id  lev e ls  sh o u ld  a lso  b e  asse sse đ  a ỉte r  3 m o n th s  a n d , 
if  n o rm a l, a t  5 -y e a r  in te rv a ls  th e re a fte r .  A n y  p a t ie n t  w ith  
vvorsen ing  g ly caem la  o r  d y s lip id a e m ia  s h o u ld  b e  c h a n g e d  to  
a n  a n tip s y c h o tic  t h a t  h a s  n o t  b e e n  a s s o d a te d  w ith  
ã g n ỉh c a n t  w e ỉg h t  g a in  o r  d iab e tes.
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E ffects o n  th e  c a rd io v a s c u la r  Sy stem . T h e  UK C S M ' 
issu e d  a w a rn in g  in  N o v e m b e r 1993 o f th e  risk  o f m y o -  
c a r d i t i s  w ith  d o z a p in e . T h re e  p a đ e n ts  w h o  d ied  w h ile  
ta k in g  d o z a p in e  h a d  ev id e n c e  o f  m y o ca rd itis . T he CSM  
h a d  aỉso  rec e iv ed  o n e  o th e r  r e p o r t  o f  m y o ca rd itis  a n d  o n e  
o f c a rd iọ m y o p a th y  a s so d a te d  w ỉ th  d o z a p in e .  T h e  A u s tta -  
l ia n  A dverse  D rug  R eac tio n s  A d v iso ry  C o m m itte e  
(ADRAC) su b se q u e m ly  re p o rted 2 a n o th e r  5 cases o í  d o z -  
a p in e -a s s o d a te d  m y o card itìs  in  N o v e m b e r  1994. A  la te r  
r e p o r t3 h o m  A u stra lia  id e n tỉh e d  15 cases o f  m y o card itis , 
in d u d in g  5 íata lities, b e tw e e n  J a n u a r y  1 993  a n d  M a rc h  
1999  (these  h g u res  vvere es ta b lish e d  u s in g  b o th  d a ta  h o m  
AD RA C a n d  th e  Ả u s tra lia n  m a n u ỉa c tu re is )  B etvveen  Sep- 
te m b e r  1989 a n d .D e c e m b e r  1999 th e  PD A  h a d  rec e iv ed  
re p o r ts  of 2 8  cases o ỉ  m y o card itis  (18  ỉa ta l)  a n d  41 o{ 
ca rd io m y o p a th y  (10  fata l) te m p o ra lly  a s so d a te d  w ith  d o z -  
a p in e  use .4 A  rey iew ’ b y  th e  p h a im a c o v ig ila n c e  a u th o r i -  
tie s  in  N ew  Z ealand  s ta te d  th a t  b y  N o v e m b e r  1999 th e  
m a n u ỉa c tu re rs  (Novartis) h a d  a n a ly se d  125 rep o r ts  o f m y o - 
ca rd itis  rece iv ed  w o rld w id e  in d u d in g  35 {atalities; 53%  
h a d  o c c u rre d  d u rin g  th e  first m o n th  of t r e a tm e n t  b u t  
a b o u t  5%  o c c u n e d  m o re  th a n  2  y e a is  a h e r  s ta r tin g  t te a t-  
m e n t .  A m o re  re c e n t revievv4 o f rep o r ts  su b m itte d  to  
ADRAC betvveen  1993 a n d  2 0 0 3  id e n t ih e d  116 cases o f 
tnyocard itis; o f th ese , 6 0  p a tíe n ts  w e re  k n ovvn  to  h a v e  
rec o v e re d  a n d  12 d ied . M y o card itis  d e v e lo p e d  w ith in  a 
m e d ia n  of 17 days o f  s ta rá n g  d o z a p in e  th e ra p y . In  a 
r e m in d e r  a rtic le ,7 th e  CSM  h a s  a lso  c o m m e n te d  th a t  m y o - 
c a rd itis  occu rs  m o st c o m m o n ly  in  th e  f its t  2  m o n th s  
w h e re a s  ca rd io m y o p a th y  g e n e ra lly  d ev e lo p s  la te r  in  th e r -  
a p y . Pericard itis  a n d  p e rica rd ia l e h u s io n s  h a v e  aỉso  b e e n  
r e p o ite d .  A s m y o card itis  c a n  b e  d iíh c u lt  to  d iag n o se  a n d  
c o n ũ rm a tio n  is n o t  a lw ay s possib le , th e  CSM  rec o m - 
m e n d e d  th a t  u  th e re  w a s  a  h ig h  d in ic a l  s u s p id o n  o f m y o -  
ca rd itis , an típ sy c h o tỉc  m e d ic a tío n  s h o u ld  b e  s to p p ed . P re - 
s e n tìn g  lea tu re s  m ig h t i n d u d e  p e rs is te n t  ta c h y c a rd ia  a t 
r e s t , h e a rt  ía ilu re , a rrh y th m ia ,  o r  sy m p to m s n ú m ic k in g  
m y o ca rd ia l in ỉa rc tio n  o r  pe rica rd itis . P a tie n ts  w h o  h a v e  
d e v e lo p e d  d o z a p in e - in d u c e d  m y o ca rd itis  o r  c a rd io m y o - 
p a th y  sh o u ld  n o t  be re -e x p o se d  to  d o z a p ín e .

T h e re  is a lso  ev idence*  th a t  d o z a p in e  m a y  b e  a s so d a te d  
w i th  íata l t h r o m b o e m b o l i s m .  B e tw e e n  F e b ru a ry  1990 
a n d  D ecem b er 1999, th e  FDA’ h a d  re c e iv ed  9 9  re p o r ts  o f 
v e n o u s  th ro m b o e m b o lis m  a s s o d a te d  w i th  d o z a p in e  
t re a tm e n t.  O f th ese  rep o rts , 83  m e n t io n e d  p u lm o n a ry  
em b o lism  w ith  o r  vv ithou t d e e p -v e in  th ro m b o s is  a n d  16 
m e n t io n e d  d e e p -v e in  th ro m b o s is  a ỉo n e ; 63  d e a th s  w e re  d u e  
to  p u lm o n a ry  em b o lism . T he  S w ed ish  A d v e rse  R eac tio n s  
A dv iso ry  C o m m itte e  h a d  rece iv ed  re p o r ts 10 o n  6 cases (5 
ía ta l)  of p u lm o n a ry  e m b o lism  a n d  6  o f v e n o u s  th ro m b o s is  
a s so d a te d  vvith d o z a p in e  tre a tm e n t  a s  o f M a rc h  2 0 0 0 . T h e  
e ffe c t seem e d  to  o c c u r  m ain ly  in  th e  h rs t  3 m o n th s  of 
t re a tm e n t,  a n d  th e  m ajo rity  o f  t h e  cases in v o lv e d  m e n . 
Hovvever, an a ly sis  o f d a ta 11 h o m  G e rm a n y  a n d  S w itzerlan d  
su g g e s ts  t h a t  th e  in c id e n c e  oỉ c lo z a p in e -a s so c ia te d  
th ro m b o e m b o lism  is n o  d iH eren t h o m  th a t  in  p sy ch ia tric  
p a tie n ts  tre a te d  w ith  d a ssic a l an tip sy c h o tic s  o r  n o  an tip sy -  
c h o tic s  a t  all.

F o r  a d iscussion  o f  s u d d e n  u n e x p e c t e d  d e a t h s  
a s so d a te d  w ith  a n tip sy c h o tic  u se , see  u n d e r  A d v erse  E h e c ts  
o f  C h lo rp ro m azin e , p . 1047.3.

T h e re  h a v e  b e e n  iso la te d  re p o r ts 12,13 o f p a r a d o x i c a l  
h y p e r t e n s i o n  in  p a tie n ts  rec e iv in g  d o z a p in e .  U se w ith  
a te n o lo l  h a s  co n tro lle d  th e  h y p e ite n s io n  a n d  a llo w e d  
d o z a p in e  th e ra p y  to  b e  c o n tin u e d .

S om e s tu d ie s ’4 h a v e  sug g ested  th a t  se rio u s  c a rd io v as- 
c u la r  eHects m ig h t o c c u r  m o re  h e q u e n d y  a n d  m ig h t b e  
m o re  sev ere  in  h e a lth y  sub jec ts  g iv e n  d o z a p in e  t h a n  in  
p a tỉe n ts  w i th  s c h ìz o p h re n ia . T h e  m a n u ta c tu r e r s  h a d  
th e r e ỉo r e  r e q u e s te d  t h a t  p h a rm a c o k in e t lc  s tu d ie s  of 
d o z a p in e  sh o ũ ld  b e  p e rio rm e d  in  p a tie n ts  w i th  ư e a tm e n t-  
r e s is ta n t  s c h ũ o p h re n ia  r a th e r  t h a n  in  h e a lth y  sub jec ts.

F o r  íu r th e r  d e ta ils  o f  e ííec ts  o f  d o z a p in e  o n  th e  
c a rd io v a sc u la r  System , see  B en z o d iaz e p in es  u n d e r  In te ra c -  
t ỉo n s ,  p . 1062.1 .
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13. Ennis LM. Parker RM. Paradoxicaỉ hypertensỉon assodated with 
clozapỉne. Med J Aust ỉ 997; 166: 278.

14. Pokomy R. tí aỉ. Normaỉ volunteen should not be used ỉor 
bỉoavaỉlabiìiry or bỉỡequỉvalence studies of dozapine. Pharm Ra 1994;
11: 1221.

E ffec ts o n  f lu id  a n d  o led r o ly l e  h o m o e o s ta s is .  H y p o n a tr-  
a e m ia  h a s  b e e n  re p o r te d  to  b e  a s s o á a te d  w ith  d o z a p in e , ' 
a s  vvith o th e r  a n tip sy c h o tic s  (p . 1 0 4 8 .3 ). I t  w a s  e m p h a -  
s ised  th a t  h y p o n a tr a e m ia  s h o u ld  b e  e x d u d e d  a$ a p o ssib le  
t r ig g e r  w h e n  c o n s id e r in g  th e  e p ile p to g e n ic  p o te n t ia l  o f  
d o z a p in e .

1. Ogiỉvie AD, Croy MF. Cloiapine and hyponatraemia. Lancrt 1992; 340: 
672.

E ffects o n  th e  g a s tr o in ie s tin a l  t r a c t .  T h e  UK  CSM  h a d
re c e iv e d  2 0  re p o r ts  o f se rio u s  g a s tro in te s tin a l  r e a c tio n s  
re s e m b lin g  o b s tru c tio n  a s s o t ía te d  w i th  d o z a p in e  t te a t -  
m e n t  a s  o f  M a rc h  1999, o f  w h ic h  3 w e re  ía ta l .1 T h ese  
re a c t io n s  vvere t h o u g h t  to  b e  d u e  to  th e  a n tú n u s c a iin ic  
a c tio n s  o f d o z a p in e  a n d . th e r e ío r e ,  m o re  lik e ly  to  o c c u r  
w h e n  d o z a p in e  w a s  ta k e n  w i th  o th e r  d ru g s  w i th  
a n tim u sc a r in ic  a c tio n s  ru  c h  as  t r i c y d ic  a n tid e p re s sa n ts , 
so m e  a n tip a rk in s o n ia n  d ru g s, a n d  o th e r  a n tip sy c h o tic s ; 
c a re  w a s  a lso  v v a rra n te d  in  th o s e  p a tíe n ts  w i th  a  h is to ry  o f 
c o lo n ic  d ise a se  o r  p re v io u s  b o w e l  su rg e ry . I t  vvas a lso  
im p o r ta n t  to  re c o g n ise  a n d  t r e a t  c o n s tip a tio n  in  p a t ìe n t ỉ  
re c e iv in g  d o z a p in e  to  p re v e n t  t h e  d e v e lo p m e n t o f m o re  
se rio u s  c o m p lic a tío n s  su  c h  as  o b s tru c tio n  a n d  p a ra ly tic  
i le u s . S u b s e q u e n tly ,  th e r e  h a v e  b e e n  c o n tin u in g  r e p o r t ỉ  o f  
s e r io u s  g a s tro in te s tm a l effec ts  a s s o d a te d  w ith  d o z a p in e -  
in d u c e d  h y p o m o tili ty ,  in d u d in g  b o w e I o b s tru c tio n , 
isc h a e m ia , a n d  p e iío r a t io n .2' 5

1. CSM/MCA. Goxapìne (Gozarỉl) and gastroỉntestỉnal obstnictíon. 
OírreTư Probiam 1999; 25: 5. AIso avaỉlable at: http://www.mhm.gov. 
uk/home/ỉdcplg?IdcServicc*GET_FILE&dDocName»CON2023235&Re- 
vỉâonSelectỉonMethodsLatestReleased (accessed 15/05/06)

2. Paỉmer SE. tí aL 12fe~threatenỉng doxapine-iĐduced gastroỉntestinal 
hypomotillry; an analysis of ỉ 02 cases. J Chn Pĩyớùatry 2008; 69:759-68.

3. Leung JSY. tí aL Rapỉdỉy fauỉ doupine-induced intestỉnal obstmction 
without prior waming sẩgns. Aua s  z  J Psychiaũy 2008; 42:1073-4.

4. Hibbard KR. tí  al. Patalỉties assodated wỉth dozapine*reỉated 
constipadoĐ and bowel obstruction: a lỉtemture revỉew and two case 
reports. Psyứuxơmatía 2009; 50: 416-19.

5. Martíhet Díaz-Caneja G it al. Severe bowel ỉschemia due to doxapine 
with complete ĩemỉssion aíter withdnwaỉ. 3 ơin Psychopharmaaỉ 2010; 
30:463-5.

E ffects o n  th e  k id n e y s .  A c u tc  in tc r s t i tia ỉ  n e p h i i t i s  b a s  
b e c n  a s s o d a te đ  w i th  d o z a p ln e  ư e a tm e n L 1' 3 A ll 3 p a tie n ts  
h a d  a c u te  r e n a l  ía i lu rc  w h ic h  rc s o lv c d  w h e n  th e  d ru g  w a s  
s to p p e d . T h e  a u th o r s  of ỉ  r e p o r t  n o ỉe d  th a t  t h e  U K  C SM  
h a d  re c e iv e d  7  re p o r ts  o f a c u te  r e n a ỉ  íaU ure  a s s o d a te d  
w i th  d o z a p in e  t r e a tm e n t  ĩ n d u d in g  1 d e a th , b e tw e e n  
D e c e m b e r  1 9 8 9  a n d  F c b ru a ry  1 9 9 9 .2

1. Elỉas TJ, tí a i Cỉoxapine-lnduceđ acute intemỉtíal nephittis. Lattctí 1999; 
354: 1180-1.

2. Praser D, Jlbani M. An unexpected and SCTÌOUS compỉkatỉon of 
treaonent wỉth the atypical antìpsychotíc đrug dozaptne. CUn Nephrol 
2000; 54: 78-80.

3. Au AP, tí  ai. Oozapme*induced acute ỉnterstitỉaỉ nephrỉtỉs. Am ỉ  
Psyđàaữy 2004; Ỉ61:1501.

E ffects o n  B p id  m e ta b o G sm . T h e  in c re a se d  risk  o f  h y p e r -  
l ip id a e m ia  w i th  s o m e  a ty p ìc a l  a n tìp sy c h o tic s  is d iscu ssed  
u n d e r  A d v e rse  E líe c ts  o f  C h lo rp ro m a z in e , p . 1 0 4 9 .1 . See  
a lso  EH ects o n  C a ib o h y d ra te  M e ta b o lism , p . 1059 .2 .

E f fe d s  o n  ih e  n e r v o u s  s y s le m . A s w i th  o th e r  a n tip sy -  
c h o tic s  (see  C o n v u ls io n s , p . 1 0 4 7 .3 ), d o z a p in e  c a n  lo w e r  
t h e  se iz u re  th re s h o ld  a n d  c a u se  EGG a b n o rm a lit ie s , 
a l th o u g h  t r e a tm e n t  w i th  d o z a p in e  a p p e a rs  to  b e  a sso -  
d a t e d  w i th  a  h ig h e r  ử e q u e n c y  o f  s e iz u res . A  r e v ie w ' o f  
1 4 1 8  p a tie n ts  t r e a te d  w ith  d o z a p in e  in  th e 'U S A  b e tw e e n  
1 9 7 2  a n d  1 9 8 8  í o u n d  th a t  41  h a d  h a d  g e n e ra lis e d  to n ic -  
d o n i c  se iz u re s . I t  w a s  c o n s id e re d  th a t  th e  risk  o f  d o z -  
a p in e - in d u c e d  s e iz u re s  w a s  d o s e -re la te d .  T he  s e iz u re  fre -  
q u e n c y  w a s  c a lc u la te d  to  be:

•  1 %  a t  a  d o sa g e  le ss  t h a n  3 0 0  m g  d a ily
•  2 .7 %  a t  3 00  to  5 9 9 m g  d a ily
•  4 .4 %  w ith  a  d o sa g e  o ỉ  6 0 0  m g  o r  m o re  d a ily
Six  o ỉ  t h e  p a tíe n ts  h a d  b e e n  ta k in g  o th e r  d iu g s  r e p o r te d  to  
lo w e r  t h e  se iz u re  th re s h o ld .  T h e ra p y  w ith  d o z a p in e  w a s  
c o n tin u e d  in  31 o ỉ  t h e  41  p a tie n ts  b y  r e d u õ n g  th e  to ta l  d a ily  
d o se  o ỉ  d o z a p in e ;  a n tie p ile p tic  d ru g  th e r a p y  w a s  b e g u n  in  
a b o u t  h a l í  oí th e  p a tie n tỉ .

T h e  U K  CSM 2 c o n s id e re d  th a t ,  a l th o u g h  t h e  e p ile p to -  
g e n ic  e ữ e c t  o f d o z a p in e  w a s  d a im e d  to  b e  d o se -ie la te d ,  th e  
m e ta b o lis m  a n d  p la s m a  c o n c e n tra t io n s  o f  d o z a p in e  w e re  
h ig h ly  v a iia b le . a n d  d a ta  f ro m  8 c ases  r e p o r te d  to  th e  CSM  
su g g e ste d  th a t  c o n v u ls ìo n s  m ìg h t  p o ssib ly  b e  re la te d  to  h lg h  
p lasm a  c o n c e n tra t io n s  in  su sc e p d b le  in d iv id u a ls . A lo w  
in id a l  do sag e  fo llo w e d  b y  c a re íu l  in c re a se s  a c c o rd in g  to  
r e sp o n se  a n d  d o w n w a rd  t í t r a ú o n  th e r e a h e r  to  a  m a in -  
t e n a n c e  d o se  w a s  re c o n u n e n d e d  to  a v o id  c o n v u ls io n s  in  
su sce p tib le  in d iv id u a ls .

1. Devỉnsky 0. etal. Cỉozapỉne-related seizures. Nturoỉogy 1991; 41: 369- 
71.

2. CSM. Convulsions may occur ỉn patiems receiving doupine (CloxanL
Sandoi) Probìems 31 1991. Aỉso avaìlable at: http://www.mhra.
gov.uk/home/ldcpỉg?IdcServ»cc*GET_FILEfrdDocName«- 
CON2024449&RevisìonSeleaionMethod>LatesiRe]ea$ed (accessed 
12/08/08)

E ffe d s  o n  th e  p a n c r e a s .  T h e re  h a v e  b e e n  iso la te d  rep o rts  
of p a n c re a ti t ís  a s s o d a te d  w ith  d o z a p in e  th e r a p y 1'3 a n d  
o v e rd o sa g e .4 A  s y s te m a tic  revievv’ o f  th e  F D A 's su rv e il-  
lan c e  d a ta b a se  a n d  p u b l is h e d  case  r e p o n s  u p  to  F e b ru a ry  
2 0 0 2  fo u n d  192 p a tíe n ts  w h o  h a d  p a n c re a tì t ìs  (2 2  ỉa ta l- 
itíes) a f te r  ơ e a tm e n t  vvith o n e  o r  m o re  an rip sy c h o tic s . 
T his i n d u d e d  m o n o th e r a p y  vvith d o z a p in e  (72  p a tíe n ts ) , 
o la n z a p in e  (62  p a tíe n ts ) ,  r is p e rid o n e  (31 p a tíe n ts ) ,  a n d  
h a lo p e r id o l (12  p a d e n ts ) .  M o st c a ses  o c c u rre d  vvithin 6 
m o n th s  o f  s ta r tin g  th e ra p y .

1. Martin A. Acute pancreadtỉs assodated with dom pin e use. Am J  Psychiatry 1992; 149: 714.
2. Frankenburg FR. Kando J. Eosinophiỉia. doxapine. and panaeatitis. Lanctí 1992; 340: 251.
3. Garlỉpp P, tí a i The development of a dinỉcai syndrome oí asymptomaric 

pancreadtỉs and eosùiophiỉỉa aíter ưeếtroent wlth doxapine in 
schỉxophrenla: impỉìcaúons for dỉnical care. recognỉtion and manage- 
ment. J Psydiơpharmacoỉ 2002; 16: 399-400.

4. JubenP. tíal. Cloxapine-reỉaied pancreatitỉs. Aỉttí Initnt Med Ì994; 121: 
722-3.

5. Koller EA. tí ai. Pancreadds assodated wỉth atypical antipsychotia: ừom 
the Pood and Drug Adminỉstration'ỉ MedWatch surveỉỉlance System and 
pubỉỉshed repons. Pharmaeotíưrapy 2003; 23: 1123-30.

E x tro p y ra m id a l  d i s o r d e r s .  C lo z a p in e  re ta in s  a  p lac e  in  
th e ra p y . d e sp ite  its  p ro p e n s i ty  to  c a u se  ag ra n u lo c y to s is , 
b e c a u se , in  p a rt , o f  its  re d u c e d  ra te  o f e x ư a p y ra m id a l 
e ỉíe c ts  (see  also  p .  1 0 4 9 .2 ). O th e r  d ru g s  in  th e  d a s s  h a v e  
sứ ice  b e e n  d e v e lo p e d . H ovvever, a l th o u g h  a ty p ic a l a n d p s y -  
ch o tìc s  c a rry  a lovver risk  o f c a u sin g  e x ư a p y ra m id a l  d iso r- 
d ers, t h e  risk  i ỉ  n o t  z e ro ; a c u te  e ũ e c ts  a n d  ta rd iv e  sy n - 
d ro m e s  h a v e  b e e n  r e p o r te d  vvith th e s e  d ru g s, a n d  th e  
d e v e lo p in g  te n d e n c y  to  u se  th e m  fo r  h ig h -d o se  th e ra p y  
m a y  p e rh a p s  n a rro v v  th e  m a rg in  o f  a d v a n ta g e .1

1. Pierre JM. Extrapyramidal symptoms wỉih atypỉcal andpsychotỉcs: 
ìnddence. preventỉon and managemenL Drug Safety 2005; 28: Ỉ91-208.

H y p e rs a liv a t io n . H y p e rsa liv a tio n  h a s  b e e n  r e p o r te d u  to  
o c c u r in  u p  to  5 4 %  o f p a d e n ts  rec e iv in g  d o z a p in e .  T h e  
p a th o p h y s io lo g y  f o r  th is  e ỉỉe c t  is u n d e a r ,  b u t  p ro p o se d  
m e c h a n ism s  in d u d e  a c tio n  a t  m u sc a r in ic  (M } a n d  M ,)  
re c e p to rs , b lo c k a d e  o f  a 2-a d re n o c e p to rs , o r  d is to r tio n  of 
th e  sw a llo w in g  re f lex . M a n a g e m e n t  s ư a te g ie s  h a v e  
in d u d e d  chevtõng g u m  to  in c re a se  íre q u e n c y  oi sw a llo w - 
in g  o r  re d u c t ỉo n  o f  d o z a p in e  do sag e  in  s tab ilised  p a tie n ts ;  
a n tim u sc a r in ic s . i n d u d in g  in tra n a s a l  ip ra tro p iu m . o r  a z- 
ag o n is ts  h a v e  b e e n  tr íe d  w h e n  o th e r  m e th o d s  h a v e  ía iled . 
H o w e v e r, sy s te m ic  a n tũ n u s c a r ìn ic s  c o u ld  p o te n t ia l ly  
e x a c e rb a te  th e  a n tim u sc a r in ic  a d v e rse  e íỉe c ts  o f  d o z a p in e .  
A r e c e n t  sy s te m a tic  r e v ie w J c o n d u d e d  th a t  th e r e  a re  c u r-  
r e n d y  in s u H ìd e n t  d a ta  to  m a k e  a n y  re c o m m e n d a t io n s  fo r 
tre a tm e n t;  th e  in d u d e d  s tu d ie s  h a d  v a r io u s  l im ita tio n s  
a n d  a  h ig h  risk  o f b ias .

1. Davydov L. Botis SR. Clozapỉne-induccd hypersaỉỉvatỉon. Ann Pharmaaứưr 2000; 34: 662-5.X. Sockaỉỉngam s. tí ai. Cknapine-induced hypemalỉvatíon: a revỉew oỉ 
treatmem scrategỉes. Con J Psỵchùỉtry 2007; 52: 377-84.

3. Syed R. tí ai. Pharmacoỉogical interventỉons íor dozapine-induced 
hypersaỉivatỉon. Avaiỉable in The Cochrane Daubase of Systematic 
Reviews; Issue 3. Chichester. Jỡhn Wỉỉey; 2008 (accessed 03/06/09).

N e u ro le p H c  m o B g n a n t  s y n d ro m e .  A  re v ie w  oỉ t h e  lite ra -  
tu re*  su g g e ste d  th a t  d o z a p in e  m a y  p ro d u c e  fe w e r  e x tra -  
p y ra m id a l e S e c ts  a n d  a  lo w e r  rise  in  c re a t in e  k in a s e  c o n - 
c e n tra tio n s  t h a n  classica l a n tìp sy c h o tic s . T h e  in d d e n c e  o f 
n e u ro le p tic  m a l ig n a n t  sy n d ro m e  (NM S— p. 1 0 5 0 .2 ) w ìth  
d o z a p in e  a p p e a re d  to  b e  s im ila r  t o  th a t  w i th  d a s sic a l 
a n tip sy c h o tic s ;1 hovv ev er, i ts  p r e s e n ta t io n  m a y  d iữ e r , vvith 
íe v e r  a n d  r ig id ity  le s s  í r e q u e n t ,  a n d  p o ssib ly  le s s  se v ere , 
b u t  d ia p h o re s is  m o re  c o n u n o n .2 N e v e r th e le s s , a  la te r  
r e v ie w 3 c o n d u d e d  th a t  m a n ư e s ta d o n s  o f  N M S a s so d a te d  
w ith  t h e  a ty p ic a l a n tip sy c h o tic s  d o z a p in e ,  o la n z a p in e , 
q u e tia p in e ,  a n d  r is p e ríd o n e  vvere o f  s im ila r  n a tu r e  a n d  
se v e r i ty  to  th o se  a s s o d a te d  w ith  d a s s ic a l  a n tip sy c h o tic s .

N M S h a s  a lso  b e e n  re p o r te d 4 w ith  t h e  u s e  o f  a m isu lp r íd e  
a n d  a rip ip ra z o le .

U se  o f  t h e  a ty p ic a l  a n tip sy c h o tic s  a tỉp ip ra z o le .  d o z a p in e ,  
o la n z a p in e ,  q u e tia p in e ,  r isp e rid o n e , a n d  z ip ra s id o n e  h a s  
b e e n  a s s o d a te d  vvith  ca se  re p o r ts  o f N M S in  c h ild re n  a n d  
a d o le sc e n ts  a g e d  11 to  18 y e a rs ; s y m p to m s  w e re  c o n s is te n t  
w i th  th o se  s e e n  in  a d u lts .’

1. Sachdev p, t í  at. GozapÌnè*ỉnduced neuroỉeptíc nulỉgnant syndrome: a 
revỉew and report of new cases. J ơin Pĩychopharmacol 1995; 15:365-71.

2. Kamglanỉs JL, tí  aỉ. Cỉoupine-assõdabed ncuroíeptic nulỉgnant 
syndrome: two new cases and a revỉew of the literature. Am  
PhamầCữứưr 1999; 33: 623-30. Correcdon. ibid.; 1011.

3. Ananth 3. tí aì. Neuroỉeptỉc malỉgnant syndrome and atypicaỉ 
antìpsydìodc drugs. 3 Qin Pĩyàúaay 2004; 65:464-70.

4. Adverse Drug Reactỉons Advisory Commỉttee (ADRAC). Aripiprazoỉe 
and neuroleptỉc malỉgnant synđrome. Auữ Adveru Drug Reaa Bulỉ 2007; 
26: 2. Also avaiỉable at: http://www.tga.health.gov.au/adr/aadrb/ 
aadr0704.pdf (accessed 03/04/08)

5. Croarkin PE. tí al. Neurolepức malignant syndĩome assocỉated with 
atypỉcaỉ antipsychotìcs ỉn pedUulc patìents: a revỉew oí publỉshed cases. 
3 á n  Pĩychiâtry 2008; 69: ỉ 157-65.

W H h d ra w a l .  A b ru p t  w ith d ra w a l  of d o z a p in e  m a y  b e  asso - 
d a te d  w ith  sy m p to m s  th a t  h a v e  b e e n  d e sc rib ed  as  'c h o lin -  
e ig ic  r e b o u n d ' a l th o u g h  th e  m a n ite s ta tio n s , vvhich m a y  
i n d u d e  h e a d a c h e , p ro fu se  svveating, h y p e rsa lỉv a tio n , 
b ro n c h o c o n s t r ia io n ,  a g ita tio n , e n u re s is , a n d  d ia r rh o e a  
a lso  h a v e  so m e  c o m m o n  íe a tu re s  w i th  th e  s e ro to n in  
s y n d ro m e  (p . 4 4 3 .2 );  m o to r  d iso rd e rs  a n d  e x a c e rb a tio n  of 
e x tra p y ra m id a l d iso rd e rs  h a v e  a lso  o c c u rre d . In  a d d itio n , 
as  w i th  o th e r  a n tip sy c h o tic s , a b ru p t  w ith d ra w a !  oi cloz- 
a p in e  m a y  b e  a s s o d a te d  w ith  rap id  re la p se  o ỉ t h e  o rig in a l 
p sy ch o sis . In  a  re ư o s p e c tiv e  c a se -n o te  s tu d y  o f  2 9  sc h iz o -  
p h r e n ic  p a tie n ts  w h o s e  d o z a p in e  t r e a tm e n t  vvas w ith -  
d ra w n , a b ru p t  w i th d ra w a l  in  2 0  re s u l te d  In  a  m a rk e d . 
im m e d ia te  d e te r io ra tio n  in  th e i r  m e n ta l  S ta te .1 O f 3 
f u r th e r  p a tie n ts  w h o  h a d  d e lir iu m  w i th  p sy c h o tic  sy m p -  
to m s  s h o rd y  a í te r  s to p p in g  d o z a p in e .  s y m p to m s  d e v e lo p e d  
in  1 vvith in  2 4  h o u rs  d e sp ite  g ra d u a l w i th d ra w a l  o f  d o z -  
a p in e  o v e r  a  2 - w e e k  p e r io d .2 All th e  p a tie n ts  re s p o n d e d  
rap id ỉy  to  r e s u m p tio n  o f  lo w  d o ses  o f d o z a p m e .

1. Baker M. VVhileT. ufe after doiapine. Mcà Sd LãW 2004; 44: 217-21.
2. Stanilla JK. et ai. Cỉozapừie withdrawal resulting ỉn delỉrium wỉth 

psychosỉs: a report oí ihree cases. J Cỉhi Prychiatry 1997; 58: 252-5.

Precautions
C lo z a p in e  s h o u ld  n o t  b e  g iv e n  to  p a tie n ts  vvith u n c o n ư o l le d  
ep ilep sy , a lc o h o lic  o r  to x ic  p sy  choses , d r u g  in to x ic a tio n , o r  a 
h is to ry  o ỉ  d r c u la to r y  co llap se . I t  s h o u ld  b e  u se d  vvith 
c a u tio n  in  p a t ie n ts  w i th  a h is to ry  o f  s e ũ u re s  o r  vvith 
c o n d i t io n s  t h a t  l o w e r  t h e  s e iz u r e  th r e s b o ld .  I t  is 
c o n ư a - in d ic a te d  in  p a tie n ts  vvdth b o n e -m a rro v v  su p p re s -  
s io n , m y e lo p ro li le ra tiv e  d iso rd ers , o r  a n y  a b n o rm a lit ie s  of 
vvhite b lo o d  cell c o u n t  o r  d iH eren tia l b lo o d  c o u n t.  It is a lso  
c o n tra - in d ic a te d  in  p a tie n ts  w l th  a  h is to ry  o f d ru g - in d u c e d  
n e u n o p e n ia  o r  a g ra n u lo c y to s is  w ith  t h e  e x c e p tio n  o f  th a t  
d u e  to  c h e m o th e ra p y . It s h o u ld  n o t  b e  u s e d  w ith  d ru g s  th a t  
c a rry  a  h ig h  r is k  o f  b o n e -m a r r o w  su p p re s s io n  (see  
In te ra c tio n s ,  p . 1 0 6 1 .2 ).

C lo z a p in e  is  c o n ư a - in d ic a te d  in  p a tie n ts  vvith se v e re  
r e n a l  im p a irm e n t;  c a u tio n  is r e q u ire d  in  m ild  to  m o d e ra te  
r e n a l  im p a ứ m e n t .  I t  s h o u ld  b e  u se d  vvith c a u tío n  in  h e p a tic  
ú n p a in n e n t  a n d  a v o id e d  Ũ1 sy m p to m a tìc  o r  P ro g ress iv e  l iv e r  
d ise a se  o r  h e p a tic  ía i lu re .  P a tie n ts  w i th  a  h is to ry  o f  c a rd ia c  
ím p a irm e n t  o r  a b n o rm a l  c a rd ỉa c  R n d in g s o n  e x a m in a tio n  
s h o u ld  b e  re le r r e d  to  a  s p e d a l ìs t  fo r  ỉu r th e r  e v a lu a tio n , 
w h ic h  m a y  in d u d e  a n  EC G ; t r e a tm e n t  vvith d o z a p in e  
s h o u ld  o n ly  t h e n  b e  s ta r te d  ư  th e  p o te n t ia l  beneĐ ts  d e a r ly  
o u tvveigh  a n y  risk . C lo z a p in e  sh o u ld  n o t  b e  u s e d  in  se v e re  
h e a r t  la i lu re .

C lo z a p in e  p o sse s se s  a n tim u s c a r ín ic  p r o p e r t ie s  a n d  
c o n s e q u e n t ly  i t  is  c o n tra - in d lc a te d  in  p a tie n ts  w i th  p a ra ly tic  
ileu s; i t  s h o u ld  a lso  b e  u se d  vvith c a u tio n  in  b e n ig n  p ro s ta n c  
h y p e rp la s ia  a n d  a n g le - d o s u re  g lau c o m a .

C lin ic a l m o n i to r in g  í o r  h y p e rg ly c a e m ia  h a s  b e e n  
re c o m m e n d e d , e s p e d a l ly  in  p a tie n ts  w i th  o r  a t  r isk  of 
d e v e lo p in g  d ia b e te s  (see  E ffec ts o n  C a r b o h y d ra te  M e ta b -  
o lism , p . 1 0 5 9 .2 ).

M o n ito r in g  th e  vvhite  b lo o d  cell a n d  a b so lu te  n e u tr o p h i l  
c o u n ts  is m a n d a to ry  d u r in g  d o z a p in e  t r e a tm e n t  a n d  s h o u ld  
b e  c a rr ie d  o u t  in  a c c o rd a n c e  w ith  o ỉC d a l r e c o m m e n d a tio n s ;  
th e s e  m a y  v a ry  b e tw e e n  c o u n tr ie s  (see  M o n ito r in g , 
p . 1061.1  ío r  í u r th e r  d e ta ils ) . P a tie n ts  o r  t h e ừ  c a re rs  s h o u ld  
re p o r t  t h e  d e v e lo p m e n t  o í  a n y  in íe c tio n  o r  s ig n s  s u  c h  as  
fev er , so re  th ro a t ,  o r  f lu - lik e  sy m p to m s  vvh ich  su g g e st 
in ỉe c tio n .

P a t ie n ts  w h o  d e v e lo p  ta d iy c a rd ia  a t  re s t, d y sp n o e a , 
a r rh y th m ia s ,  c h e s t  p a in ,  o r  o th e r  s ig n s  a n d  sy m p to m s  o f 
h e a r t  la i lu re  s h o u ld  b e  in v e s tig a te d  im m e d ỉa te ly  a n d  
d o z a p in e  t r e a tm e n t  s to p p e d  if  a  d iag n o s is  of m y o c a rd it is  o r  
c a rd io m y o p a th y  is  su sp ec te d .

B e c a u se  o f  a n  in c re a se d  r isk  o f  co lla p se  d u e  to  o r th o s ta tic  
h y p o te n s io n  a s s o d a te d  w ith  rap id  d o se  e sc a la tio n  d u r in g  
in it ia l  t i t r a t io n  o f  d o z a p in e  d osage, i t  is  re c o m m e n d e d  th a t  
t r e a tm e n t  s h o u ld  b e  b e g u n  u n d e r  d o s e  m ed ic a l su p e rv is io n . 
I n  a d d it io n . p a tíe n ts  w i th  P a rk in s o n 's  d ise a se  s h o u ld  h a v e
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tỉie ir  b lo o d  p re s s u re  m o n ito re d  fo r  th e  firs t w e e k s  of
tre a tm e n t.

O n  p la n n e d  w ith d ra w a l,  th e  đ o se  o ỉ  d o z a p in e  sh o u ld  b e  
té d u c e d  g ra d u a lly  o v e r  a t  Ieast a  1 - to  2 -w e e k  p e rio d  in  
o rder to  a v o id  th e  risk  o f r e b o u n d  p sy ch o sis  a n d  o th e r  
vírithdravval sy m p to m s  (see  p .  1 0 6 0 .3 ). ư a b r u p t  w ith d ra w a l 
•5 n e c essa ry  t h e n  p a tie n ts  s h o u ld  b e  o b se rv e d  c a re M Iy .

C lo z a p in e  m a y  a íỉe c t  t h e  p e r io n n a n c e  o f  sk ilỉed  tasks 
such  as  d riv in g .

B re a st  f e e d in g .  T h e  A m e ric a n  A c a d e m y  o f P ed ia tric s1 con- 
ã d e rs  th a t ,  a l th o u g h  th e  e ffe c t of d o z a p in e  o n  b reast-fed  
in ta n ts  is u n k n o tv n , its  u se  b y  m o th e r s  d u r in g  b re a s t  feed- 
ing m a y  b e  o f c o n c e m  s in c e  a n tip sy c h o tic  d ru g s d o  a p p e ar  
in  b re a s t  m ilk  a n d  th u s  c o u ld  co n c e iv a b ly  a lte r  CNS func- 
tion  iri t h e  i n la n t  b o th  in  t h e  sh o r t  a n d  lo n g  te n n .

C lo z a p in e  a p p e a is  to  b e  d is tr ib u te d  in to  b re a s t  m ilk  in  
te la tìv e ly  h ig h  c o n c e n tra t io n s .2 C o n c e m ra tio n s  in  a  p a tie n t  
g iven  5 0 m g  d a ĩly  w e re  6 3 .5  n a n o g ra m s /m L  in  b rea s t tn ilk  
a n d  1 4 .7  n a n o g ra m s /m L  in  p lasm a ; a t  100 m g  daily  th e y  
w e re  1 1 5 . 6 n ă n o g r a m s / m ĩ  a n d  4 1 .4 n a n o g r a m s /m L , 
respec tìve ly .

T h e  m ã n u fa c tu re rs  h a v e  also  s ta te d  t h a t  s tud ies in  
anừnaìs su g g e st th a t  d o z a p in e  is e x c re te d  in to  b rea s t m ilk  
a n d  h a s  a n  e S e c t o n  n u rs in g  in ỉa n ts ;  t h e y  re c o m m e n d  th a t  
m o th e rs  re c e iv in g  d o z a p in e  sh o u ld  n o t  b re a s t  feed .

1 American Academy of PedUtriqL The transỉer oỉ drugs and other
Chemicals into human milk. Pediatriơ 2001; 108: 776-89. [Retired May 
2010] Conrection. ibủÌ4  1029.f,AIso avaiỉabỉe atỉ hrrp://aappoỉicy. 
aappublications.org/cgi/comem/fuụ/pedỉatrics%3bI08/3/776 (ãccessed 
24/05/05) fì'. '

2 Bamas c. tí ai. CIozapỉne concenrrations in matemaỉ and fe£âJ plasma. 
amniotìc AuỉdL and breasc mỉỉk. Am J Psyehiaừy 1994; 151: 945.

The e ld e r ty .  F o r  a  d isc u ss io n  of th e  r isk s  a sso ó a te d  vvith 
a n tip sy c h o tic  u se  in  t h e  e ld e rly , se e  u n d e r  C h lo rp ro m - 
a rin e , p . 1 051 .1 . .T h e  u se  o f  a ty p ic a l  an tip sy c h o tic s  in  
e ld e rly  p a tie n ts  w i th  d e m e n t i a  is a lso  đ iscu ssed  in  h ir th e r  
d e ta il u n d e r  R isp erid o n e , p . 1105 .1 .

M o n H o rin g . WHfĩE CELL COUNTS. A  w h i te  b lo o d  cell c o u n t 
a n d  a  d iổ e re n tìa l  b lo o d  c o u n t  m u s t  b e  p e r io n n e d  b e ío re  
th e  s ta r t  of, a n d  d u r in g , d o z a p in e  th e ra p y . T re a tm en t 
sh o u ld  n o t  b e  s ta r te d  ư t h e  w h i te  b lo o d  cell c o u n t is less 
th a n  3 5 0 0 c e lls /m m 3 a n d  th e  a b s o lu te  n e u ư o p h i l  c o u n t 
(ANC) is less  t h a n  2 0 0 0  c e lls /m m 3, o r  ư  th e re  is a n  a b n o r-  
m al d ư íe re n t ia l  c o u n t.  M o n ito r in g  . s h o u ld  continue 
th x o u g h o u t th e r a p y  a n d  fo r  4  w eek s  a f te r  w ith d ra w a l.

I n  th e  EU , i n d u d in g  th e  UK, m o n ito r in g  is p e r io n n e d  a t 
w e e k ỉy  in te rv a ls  fo r th e  firs t 18 w e e k s  a n d  th e n  a t  least 
e v e ry  2  w e e k s  b e tw e e n  w e e k s  18 a n d  52; a f te r  1 y e a r  of 
t re a tm e n t  w i th  s tab le  n e u tr o p h i l  c o u n ts ,  p a tỉe n ts  m a y  b e  
m o n ito re d  a t  lea s t  e v e ry  4  w e e k s .
• If d u r in g  th e ra p y  th e  w h i te  b lo o d  cell c o u n t  íalls to  

b e tw e e n  3 0 0 0  a n d  3 5 0 0  c e lls /m m J o r  th e  ANC íalls  to  
b e tv v een  1 500  a n d  2 0 0 0 c e lls /m m 3 . th e n  m o n ito rin g

■ s h o u ld  b e  p e rio rm e d  a t  lea s t  t w i c e  w e e k l y  u n til  va lues  
s tab ilise  o r  in c re a se .

•  C lo z a p in e  s h o u ld  b e  w i t h d r a w n  im m e d ia te ly  ư th e  
w h i te  b lo o d  ce ll c o u n t  ía lls  b e lo w  3 0 0 0 c e lls /m m 3 o r  th e  
AN C d ro p s  b e lo w  1 5 0 0 c e lls /m m 3; c o u n ts  sh o u ld  b e  
m o n ito re d  d a ily  u n til  th e y  r e tu m  to  n o rm a l. C lozapine 
s h o u ld  n o t  b e  r e s ta r te d  in  ứ ie se  p a d e n ts .

In  t h e  USA, w h i te  b lo o d  cell a n d  AN C a re  m o n ito re d  w eek ly  
fo r th e  S rs t 6  m o n th s  a n d  t h e n  e v e ry  2  w e e k s  th e re a íte r: 
a íte r  1 y e a r  o f  th e ra p y , p a tie n ts  m a y  b e  m o n ito re d  e v ery  4  
w eeks.
•  ư  d u r in g  th e r a p y  th e  vvhite b lo o d  cell c o u n t íalls to  

b e tw e e n  3 0 0 0  a n d  3 5 0 0  c e lls /m m 3 a n d  th e  ANC is above 
1 5 0 0  c e lls /m m 3 t h e n  m o n ito r in g  s h o u ld  b e  p e rio rm e d  
t w i c e  w e e k l y .

•  II  th e  w h i te  b lo o d  ce ll c o u n t  íalls  b e lo w  3 0 0 0  c e lls /m m 3 

o r  th e  AN C is belovv 1 5 0 0 c e lls /m m 3 th e n  d o z a p in e  
t r e a tm e n t  s h o u lđ  be  i n t e r r u p t e d  a n d  c o u n ts  p e rio rm e d  
d a ily  in it ia l ly . C lo z a p in e  m a y  b e  re s ta r te d  if th e  w h ite  
b lo o d  cell c o u n t  rec õ v e rs  to  a b o v e  3500  ce lls /m m 3 a n d  
th e  A N C to  a b o v e  2 0 0 0  c e lls /m m 3. A íte r  recọvery , 
w e e k ly  m o n ito r in g  is r e c o m m e n d e d  fo r th e  n e x t  1 2  

m o n th s  b e ío re  r e d u d n g  to  e v e ry  2  w e e k s  ío r  6  m o n th s , 
a n d  t h e n  e v e ry  4  w e e k s  th e re a tte r .

•  C lo z a p in e  s h o u ld  b e  w i t h d r a w n  if  th e  w h i te  b lo o d  cell 
c o u n t  ía lls  b e lo w  2 0 0 0  c e lls /m m 3 o r  th e  ANC drops 
b e lo w  1 0 0 0 c e lls /m m 3; c o u n ts  s h o u ld  b e  m o n ito re d  
da ily , in it ia l ly , u n ti!  t h e y  r e tu m  to  n o rm a l. C lozapine 
s h o u ld  n o t  b e  re s ta r te d  i n  th e se  p a tie n ts .

In  p a tie n ts  w i th  d e c re a se d  w h ite  b lo o d  ce ll o r  ANC it  is 
e s p e d a l ly  im p o r ta n t  t h a t  t h e y  o r  t h e ữ  c a re rs  rep o r t  th e  
d e v e lo p m e n t o f  a n y  in íe c tio n  o r  s ig n s  s u c h  as  íeve r, so re  
tb ro a t , o r  H ụ -ỉik e  s y m p to m s  th a t  ỉu g g e s t  in íe c tio n . 

EỌS1NOPHIL COUNT. I n  t h e  EU , d o x a p in e  s h o u ld  b e  vvith- 
đravvn u  . th e  e o s in o p h il  c o u n t  is  g re a tẹ r  th a n  
3 000  c e lls /m m 3; i t  s h o u ld  o n ly  b e  r e s ta i te d  o n c e  th e  c o u n t 
h a s  ía l le n  to  b e lo w  1 0 0 0 c e lls /m m 3.

S im ila r  a d v ic e  is g iv e n  in  u s  l ic e n s e đ  p ro d u c t  
in ỉo r m a t io n  a ỉ th o u g h  th e  v a lu e s  d iữ e n  d o z a p in e  sh o u ld  
b e  t v i t h d r a t v n  iĩ t h e  e o s in o p h i l  c o u r i t  is  a b o v e

4 0 0 0  c e lls /m m 3 a n d  re s ta r te d  o n c e  th e  c o u n t  h a s  fa llen  to  
b e lo w  3 0 0 0  c e lls /m m 3.

PtATBET COUNT. E u r o p e a n  lic e n s in g  in ỉo rm a t io n  States th a t  
d o z a p in e  s h o u ld  b e  s to p p e d  i f  t h e  p la te le t  c o u n t  íalls  
b e lo w  50 0 0 0  c e lls /m m 3.

TREATMENT BREAK. ữ  t r e a tm e n t  vvith d o z a p in e  is  in te r ru p te d  
ío r  rea so n s  o th e r  t h a n  a b n o rm a l  h a e m a to lo g ic a l  v a lu e s  
t h e n  m o re  ừ e q u e n t  m o n ito r in g  m a y  b e  re q u ire d  fo llow ing  
r e s u m p tio n  of th e ra p y .

In  th e  EU , p a tie n ts  w h o  h a v e  ta k e n  d o z a p in e  fo r a t  l e a s t  
18 vveeks a n d  s to p p e d  th e ra p y  ío r m o r e  th a n  3 d a y s  b u t  less 
t h a n  4  w e e k s  s h o u ỉd  re s u m e  vveekly  m o n ito r in g  fo r th e  
n e x t  6 vveeks b e ío re  r e d u d n g  to  a t  le a s t  e v e ry  4  w e e k s  ư  th e  
c o u n ts  a re  stab le ; a  b r e a k  of 4  w e e k s  o r  m o re  w o u ld  re q u ire  
w e e k ly  m o n ito rin g  fo r  th e  n e x t  18 w eek s.

u s  Iic e n sed  p r o d u c t  in ío rm a t io n  re c o m m e n d s  re su m in g  
w e e k ly  m o n ito rin g  f o r  6  m o n th s  in  a ll p a tie n ts  w h o se  
th e ra p y  h a s  b e e n  in te r ru p te d  fo r  m o re  t h a n  1 m o n th ;  
ử e q u e n c y  o f  m o n ỉto r in g  is t h e n  re d u c e d  a s  d escrib ed  in  
W h ite  C ell C o u n ts , se e  ab o v e . T h o se  w h o  h a v e  ta k e n  
d o z a p in e  f o r  a t  lea s t 6  m o n th s  a n d  s to p p e d  th e r a p y  for m o re  
t h a n  3 d a ý s  b u t  less  t h a n  4  w e e k s  sh o u ld  re s u m e  w e e k ly  
m o n ito rin g  fo r  th e  n e x t  6  w e e k s  b r ío r e  r e d u d n g  to  a t  lea s t  
e v e ry  2 w e e k s  for 6  m o n th s  ư t h e  c o u n ts  a re  s ta b le ; th o se  o n  
d o z a p in e  fo r  o v e r  1 y e a r  m a y  b e  m o n ito re d  e v e ry  4  w e e k s  
a fte r  in itia l w e e k ly  m o n ito r in g  fo r  6  w eek s.

P o rp liy r ia . T h e  D ru g  D a ta b ase  f o r  A c u te  P o ip h y ria , c o m - 
p iled  b y  th e  N o rw e g ia n  P o rp h y ria  C e n ơ e  (NA POS) a n d  
th e  P o rp h y ria  C e n t te  Svveden, d asslB e s  d o z a p in e  as p ro b -  
ab ly  n o t  p o rp h y rin o g e n ic ;  it  m a y  b e  u se d  as  a  d ru g  o f  firs t 
cho ice  a n d  n o  p r e c a u tio n s  a re  n e e d e d .1

1. The Drug Database for Acute Porphyria. Availãblc it: bap://www. 
drugs-porphyria.org (accessed 11/10/11)

Pregnancy. A  re v ie w  o f  th e  l i t e ra tu re 1 be tv v een  1993 a n d  
A pril 2 0 0 4  su g g e ste d  th a t  d o z a p in e  a n d  o la n z a p in e  d o  n o t  
a p p e a r  to  in c re a se  t h e  r isk  o f ỉ e ta l  te ra to g e n id ty ;  l i te ra tu re  
re g a rd in g  a r ip ip ra z o le , q u e tia p in e ,  r isp e rid o n e , a n d  ã p r a -  
s id o n e  w a s  in c o m p le te  o r  n o t  av a ila b le . T h e  r a te  of sp o n -  
ta n e o u s  a b o rtio n s  i n  p r e g n a n t  w o m e n  e x p o s e d  to  cIoz- 
a p in e  o r  o !an z a p in e  w a s  n o t  ỉ o u n d  to  b e  h ig h e r  th a n  th a t  
oỉ th e  g e n e ra l  p o p u ỉa t io n ;  h o w e v e r , th e s e  2  d ru g s  
in c re a se d  th e  risk  o f  h y p e rg ly c a e m ia  in  p r e g n a n t  w o m e n .. 
A  p ro sp e c tiv e  c o m p a ra tiv e  s tu d y 2 o f p re g n a n c y  o u tco m e s  
in  w o m e n  tak in g  d o z a p in e ,  o la n z a p in e , q u e tìa p in e ,  a n d  
r isp e rid o n e  also  c o n d u d e d  th a t  a ty p ica ls  d o  n o t  a p p e a r  to  
b e  a s s o d a te d  w ith  a n  in c re a se d  r isk  ỉo r  m a jo r  m aU o n n a -  
tio n s  w h e n  c o m p a re d  vrith  t h e  b a se lin e  risk  i n  th e  g e n e ra l  
p o p u la ù o n . T he  a u th o r s  r e c o m m e n d e d  th a t  b e n e fits  a n d  
risks be  vveighed  c a re ỉu lly  in  e a c h  case  a n d  o p tim a l c o n tro l  
o f th e  p sy c h ia tric  d iso rd e r  b e  m a in ta in e d  th ro u g h o u t  
p re g n a n c y  a n d  p o s tp a r tu m  to g e th e r  tv ith  c a re íu l  m o n ito r -  
ing.

1. Genrile s. Clinical uảlữatíon oí atypical antìpsychocics ỉn pregnancy and 
lactation. Am Pharmacoứter 2004; 38: 1265-71.

2. McKenna K  tí aỉ. Pregnancy outcome of woracn usỉng atypical 
antipsychotic drugsỉ a prospectíve comparatívc srudy. J ơin Psydùaừy 
2005; 66: 444-9.

Interadions
C lo zap in e  m a y  e n h a n c e  th e  C en tra l effects o f  M A O Is a n d  
CNS d e p re s sa n ts  i n d u đ in g  a lc o h o l. a n tíh is ta m ú ie s , b e n z o -  
d iaz e p in es , a n d  o p io id  an a lg esics .

C lo z a p in e  s h o u ld  n o t  b e  u s e d  vvith d ru g s  th a t  c a rry  a 
h ig h  r isk  o f b o n e -m a rro w  su p p re s s io n  in d u d ìn g  c a rb a -  
m az e p in e , co -tr im o x a zo le , c h lo ra m p h e n ic o l, p e n id l la m in e , 
su lío n a m id e s , a n tin e o p la s tíc s , o rp y ra z o lo n e  an a lg esics  su c h  
as a z a p ro p a z o n e . L o n g -a c tin g  d e p o t a n tip sy c h o tic s  h a v e  
m y elo su p p re ss iv e  p o te n t ia l  a n d  s h o u ld  n o t  b e  u se d  w i th  
d o z a p in e  as th e y  c a n n o t  b e  w ith d ra w n  rap id ly  s h o u ld  
n e u tro p e n ia  o c cu r. A d d itiv e  e ííe c ts  m a y  o c c u r w h e n  
d o z a p in e  is  g iven  w i th  d ru g s t h a t  possess a n tim u sc a r in ic , 
h y p o te n s iv e , o r  r e s p ira to ry  d e p re s s a n t effec ts . C lo zap in e  
m a y  re d u c e  th e  e ííe c ts  o f a lp h a -a d re n o c e p to r  a g o n is ts  s u c h  
as  n o ra d re n a lin e .

T he  m e ta b o lis m  o f  d o z a p in ẹ  is m e d ia te d  m a in ly  b y  th e  
c y to c h ro m e  P 450  iso e n z y m e  CỲ P1A2. Use w i th  d ru g s t h a t  
in h ib it  o r  a c t  as a  su b s tra te  to  th is  iso e n z y m e  m ay  a ffec t 
p lasm a c o n c e n tra t io n s  o ỉ  d o z a p in e  a n d  th e  dose  o f 
d o z a p in e  m a y  n e e d  to  b e  a lte re d .  In c re a se d  p lasm a - 
d o z a p in e  c o n c e n ư a tio n s ,  w i th  a n  in c re a se d  r isk  of a d v e rse  
eSects, m a y  b e  s e e n  in  p a tỉe n ts  w h o  s u d d e n ỉy  s to p  sm o k in g . 
U se w ith  p h e n y to in  o r  o th e r  e n z y m e - in d u d n g  d ru g s m a y  
ac ce le ra te  th e  m e ta b o lis m  o f  d o z a p in e  a n d  re d u c e  its  
p lasm a  c o n c e n ừ a tio n s .

R e íe re n c e s .
1. Taylor D. Phannacoldiieiic Íníeractlons invoMng dozapine. Br J 

Psydứaừy 1997; 171: 109-12.

Ardibaderìals. A  p a t ìe n t  w i th  s c h iz o p h re n ia  c o n ư ọ l le d  
w ith  d o z a p in e  th e r a p y  h a d  a  t o n ic - d o n ic  s e iz u re  7  d a y s  
a fte r  s ta r tin g  t r e a tm e n t  w i th  erytkromycin.1 I t  a p p e a re d  
th a t  e ry th r o m y d n  h a d  in h ib i te d  t h e  m e ta b o lism  o f d o z -  
a p in e  a n d  ra ised  i ts  s e ru m  c o n c e n tra tio n s .  In c re a s e d  d ro w -

sìness and  h y p e rsa liv a tìo n  h a v e  b e e n  se e n  in  a  p a tie n t  
rece iv ing  d o z a p in e  a n d  ampicillin; h e  r e c o v e re d  w h e n  
a m p id llin  w as re p la c e d  w ith  d o x y c y d in e .2

G ivũig  d o z á p in e  w ith  rìfampián h a s  re s u lte d  in  dec re a se d  
d o z a p in e  c o n c e n tr a t io n s  w i th  c o n s e q u e n t  r e t u m  o f 
p a ra n o id  th o u g h ts  in  a  p a r ie n t  w ì th  a  c o m p lica te d  h is to ry  
o f s c h iz o p h re n ia .3 A n  im p r o v e m e n t  w a s  s e ẹ n  a f te r  
r ìỉa m p id n  w as re p la c e d  w i th  d p ro H o x a c in . T he  in te ra c t ío n  
w as th o u g h t to  b e  d u e  to  th e  in d u c t io n  o f  c y to c h ro m é  P 450 
isoenzym es, p a rt ic u la r ly  C Y P1A 2, b y  r i ía m p id n , r e su ltìn g  in  
th e  accelera ted  m eta b o lism  o f  d o z a p in e .

1. Funderburg LG, tí ứỉ. Seỉzure followỉng additịon ọf erythromydn 10 
dorapine treatment. Am ĩ  Psychiatry 1994; 151:1840-1.

2. Crik V, Moỉnár J. Possỉbỉe ađveise ỉnteraction beeivẽen dozapinẽ and 
ampỉdỉỉỉn in an adolescent with schizophrenia. J ơũld Aảoltse 
Psydiophamaeol 1994; 4:123-8.

ỉ. JoosAAB,«r<z/.Phannacokỉnetìcinteractỉonofdozapỉneandiỉỉampỉdn 
in a íorenàc patient wỉth atypicaỉ mycòbacteriaỉ Inỉectìon. J ơin 
Psyehơpharmacoi 1998; 18: 83-5.

A n tíd e p re s sa n ts . R ises in  s e ru m  c o n c e n tra tío n s  o í  d o z -  
a p in e  have b e e n  ío u n d  in  p a tíe n ts  re c e iv m g  d o z a p in e  
a íte r  add ition  o f Ịluoxctine1 o r  fluvoxaminí2 to  th e ra p y . 
ỉn cre a se d  s e ru m  c o n c e n tra t io n s  o f  d o z a p in e  h a v e  a lso  
b e e n  rep o rted  w h e n  paroxetine o r  sertraline w a s  a d d e d  to  
th e ra p y .3 A p o ssỉb le  s e ro to n in  sy n d ro m e  (p. 4 4 3 .2 )  h a s  
b e e n  rep o tted 4 in  a  p a tie n t  rec e iv in g  domiprambư a ỉte r  
d o z a p in e  w as g raduaU y  w ith d ra w n  b o m  th e  t re a tm e n t  
reg ũ n e n , a l th o u g h  th e  sy m p to m s  w e r e  a lso  s im ila r  to  
th o se  of d o z a p in e  w lth d ra w a l  (see p . 1060 .3 ). T h e re  h as  
b e e n  a n  iso la ted  re p o r t5 o f a  p a tìe n t  w h o  d e v d o p e d  m y o - 
d o n lc  jerks 7 9  d a y s  a f te r  Q u o x e tin e  w a s  a d d e d  to  tre a t-  
m e n t  vvith d o z a p in e  a n d  lo ra z e p am , a l th o u g h  so m e4 
d o u b t w h e th e r  th e  e ữ e c ts  w e r e  e n tìre ly  d u e  to  a n  in te ra c -  
tio n . Giving d o z a p in e  w i th  lithiưm m a y  in c re a se  th e  risk  
of n e u ro le p tic  m a lig n a n t sy n d ro m e . F o r  r e íe re n c e  to  n e u -  
ro logical reac tio n s  in  p a tie n ts  re c e iv in g  l i th im n  w i th  d o z -  
ap in e , see p. 4 3 1 .3 .

1. Centomno p. tí ai. Serum concentratỉons of dozapỉne and ỈỈ5 ínajpr 
meubolỉtes: eữects of cotreatmcnt wỉth Suoxetỉne or vaỉproacé. Am j
Psyáịiữtry 1994; 151:123-5.

2. Jerling M.tíal. Fluvoxamỉne inhibitỉon and carbama2epine inđuctíon oỉ 
the metabolỉsm of dozapine: evidcnce from .a therapeutic drug 
monỉtoring Service. Ther Dntg Monìt 1994; Ỉ6ỉ 368-74.

3. Centorrino F, tí ai. Serum leveỉs oỉ doxapỉne and nordoxapine ỉn 
patỉents ơeatcd with sdecúve serotonỉn reuptake inhỉbiton. ÁM J 
Psyehiatry 1996; 133: 820-2.

4. Zerjav-Lacombe s, Dewan V. Possỉble serotonỉn syndrome assodated 
with domỉpramỉne aher withdrawal of doaapỉne. Am Phamaeoứưr 
2001; 35: 180-2.

5. Kingsbury SJ. Puckett KM. Eữects oi ũuoxetỉne oa serum doụpìne 
levels. Am J Pĩychiaừy 1995; 152: 473.

6. Baldessarinỉ RJ. tí aỉ. Eữects of Ruoxetỉne on serum doxapine leveỉs. Am 
J Psychiaơy 1995; 152:473-4.

A n tiep ìlep tic s . Ưse o f  phenytoin  o r  o th e r  mzyme-mduànỊỊ 
antiepileptia m a y  a c c e le ra te  t h e  m eta b o lism  o ỉ d o z a p in e  
a n d  reduce  its  p lasm a  c o n c e n tra tio n s .  S tu d ie s  h a v e  ío u n d  
th a t  a d d ition  o f sodium  valproate  to  d o z a p in e  th e r a p y  m ay  
in c re a se 1 o r  d e c rease2 p la s m a  c o n c e n tra tio n s  of d o z a p in e .  
A lth o u g h  n o  in a e a s e  in  d o z a p in e - re la te d  a d v e rse  eflects 
o r  loss of c o n tro l  o f p sy c h o tic  sy m p to m s w e re  r e p o r te d  in  
th e se  studies, th e re  h a s  b e e n  a  r e p o r t3 o f  a  p a tie n t  w h o  
dev e lo p ed  se d a tio n , c o n ỉu s io n , s lu r r in g  of s p e e c h  a n d  
o th e r  fu n ctio n al im p a irm e n t  a f te r  v a lp ro a te  w a s  g iv en  
w ith  d o z a p in e .

See also u n d e r  B e n z o d iaz e p in es , p . 1062 .1 .
1. Centorrino F, tí ai. Se rum concentratíons oỉ dozapine and iỉs major 

metaboỉỉtes: eRects of cotreatment with Ouoxetine or vaỉproate. Am J 
Psychiatry 1994; 151: 123-5.

2. Fmley p, Wamer D. Potentỉal impact of vaỉproic add therapy on 
cỉoaapine dỉsposition. Biol Psychiatry 1994: 36: 487-8.

3. Costello LE. Suppes T. A dinicaHy signiĩỉcant interacrion between 
ctozapine and valproate. J ctin Psychapharmacoỉ 1995; 15: 139-41.

A ntipsycho tics . G iv ing  rísperidont to  a  p a tie n t  w i th  schi- 
zoaffectíve d iso rd e r  p a rt ia l ly  c o n tro lle d  b y  d o z a p in e  p ro- 
d u c e d  d in ic a i im p ro v e m e n t  b u t  vvas a s s o d a te d  vvith a  
7 4 %  rise in  s e ru m -d o z a p in e  c o n c e n tta t io n s  o v e r  a  2- 
w e e k  p e rio d .1 A lth o u g h  n o  a d v e rse  eH ects o c c u rre d  in  th is  
p a tie n t, th e  p o te n t ia l  fo r  s e r io u s  a d v e rse  e ỉỉec ts  re q u ires  
c a u tio n  if th e s e  d ru g s  a re  u se d  to g e th e r .  N e u ro le p tỉc  
m a ỉig n an t sy n d ro m e  a s s o d a te d  vvith u se  o f  d o z a p ỉn e  vvith 
haloperìdol h a s  b e e n  re p o r te d .2

See also u n d e r  C h lo rp ro m a z in e , p .  10 5 3 .1 .
1. Tyson sc. tí a i Pharmaokinẹtic inỉeraction between risperidone and 

dozaplne. Am J Pĩychiatry 1995; 152: 1401-2.
2. Garda G, t í  aỉ. Neuroỉeptíc malignant syndrorae wỉtfa antỉdepressant/ 

antípsychotic drug combinatỉon. Am  Pharmacother 2001: 35: 784-5.

A n tiv ira ls . A l th o u g h  U K  lic e n s e d  p r o d u c t  in ỉo n n a t io n  ỉo r  
ritonavừ S tates t h a t  i t  m a y  in c re a se  p la sm a  c o n c e n tra tỉo n s  
of d o z a p in e  vvith a  r e s u l ta n t  in c re a se  i n  th e  r is k  o í  tox i- 
d ty ,  th e re  is  e v id e n c e  to  su g g e st th a t ,  in  ỉac t, r i to n a v ữ  
m a y  decrease  t h e  p las rn a  c o n c e n tra t io n s  o ỉ  d o z a p in e .1 
R ito n a v ứ  h a s  b e e n  n o te d  to  in d u c e  t h e  c y to c h ro m e  P 450 
iso en zy m e CYP1A2 a n d  h e n c e , a s  d o z a p in e  is  m a in ly
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m e ta b o lis e d  Via th is  iso e n z y m e , a n  a c ce le ra tío n  o ỉ  th e  
m e ta b o lis m  o f  d o z a p in e  vvould  b e  e x p e c te d .

1. Penzak SR, tí al. Comment: sỉgniScam interacdons witb new 
antìmrovữals and psycbotropic drugs. Ảm  Phamacother 1999; 33: 
1372-3.

B é h z o d ia z e p in e s .  C o n c e m  h a s  b e e n  e x p re sse d  o v e r  
r e p o r ts  o f c a rd io re sp ira to ry  e o lla p se  in  p a t ì c n ũ  ta k m g  b o th  
d õ z á p ỉn e  a n d  b e n z o d ia z e p in e s .I"J I n  resp o n se , th e  m a n u -  
ía c tu re r s  o f  d o z a p in e  o u t l in e d ’ s im ila r  cases  r e p o r te d  to  
t h e m  in  t h e  U SA . O f 7  c a ses  o f  re sp ira to ry  a rre s t o r  
d e p re s s io n  o n ly  2  in v o lv e d  r e c e n t  u se  o f a  b e n z o d ia z e p in e ; 
a m o n g  2 6  cases  o f  o r th o s ta t ic  h y p o te n s io n  w ith  syncope  
re p o r te d  d u i in g  th e  fìrs t y e a r  t h e  d xug  w as m a rk e te d , o n ly  
8  i n d u d e d  r e c e n t  b e n z o d ia z e p in e  u se . T h e  m a n u ía c tu r e n  
c o n d u d e d  th a t  a n  in c re a se d  r is k  o f  su c h  rea c tio n s  in  
p a d e n t ỉ  ta k in g  b o th  d ru g s  s ù n u lta n e o u s ly  vvas p ossib le  b u t  
n o t  e n a b lis h e d ,  a n d  a d v ise d  c a u tìo n  w h e n  s ta r tin g  d o z -  
a p in e  th e r a p y  in  p a tie n ts  ta k in g  b e n z o d ỉa z e p in e s .

H y p e rsa liv a tio n  a s s o d a te d  w i th  d o z a p in e  a n d  b en zo - 
d ia z e p in e s  m a y  b e  e x a c e rb a te d  vvhen  th e s e  d ru g s  a re  u se d  
to g e th e r .  A  p a t íe n t4 h a d  in c re a se d  h y p e rsa liv a tio n , sa tivary  
th ic k e n in g , a n d  d is te n s io n  o f  th e  p a ro tid  g lan d s  vvhen 
doruuepam w a s  a d d e d  to  t r e a tm e n t  w ì th  d o z a p in e .  A dverse  
e& ects r e p o n e d  in  5 o th e r  p a tie n ts  g iv en  d o z a p in e  vvith 
b e n z o d ia z e p in e s  i n d u d e d  h y p e rs a liv a tio n . s e d a tio n , a tax ia , 
a n d  s y m p to m s  o f  d e li r iu m .5'6

1. Sassira N. Grohmann R. Adverse drug reactions vviih doiapine and 
sỉmultaneous applỉcatỉon oí benzodIazepỉnes. Pharmacopsychiaữy 1986; 
21; 306-7.

2. Priedman u .  tí ai. Clozapỉne—a novel anripsychotlc agent. N EngỊ J Med 
1991; 325: 518.

3. Pínkcl MJ, Schvvimmer JI_ CJozapine—a noveỉ andpsychotic agem. N 
EngUMtd 1991; 325: 518-19.

4. Martin SD. Drug-mduced parotíd svvelling. BrJHơtpMed 1993; 50:426.
5. Cobb CD, et aì. Possible intcractỉon betvveen doxapine and loraxepam. 

Am J PsycMìatry 1991; 148: 1606-7.
6. Jackson cw , et at. Deỉỉrìum ầssocỉated with cloiapỉne and 

benzodỉazepỉne combỉnatìons. Ann ơirt Psydùaữy 1995; 7: 139-41.

B u s p iro n e . P o te n tia lly  fa ta l  g a s tro in te s tin a l  b leed ing . 
a c c o m p a n ie đ  b y  se v e re  a d đ o s is  a n d  h y p e rg ly c a em ia , 
d e v e lo p e d  ỉn  a  p a tíe n t  g iv e n  b u s p iro n e  w ith  d o z a p in e . ' 
T h e  p a t ie n t  h a d  p re v io u s ly  b e e n  ta k in g  d o z a p in e  lo r  o v e r  
a  y e a r  w i th o u t  a d v e rs e  e ổ e c t ,  a n d  w a s  su b se q u e n tly  m ain -  
t a in e d  o n  d o z a p in e  a lo n e  v v ith o u t a  r e c u r re n c e  o i  sy m p - 
to m s.

1. Good ML Lethaỉ ỉnteracdon of đoxapine and buspirone? Am J Psychiatry 
1997; 154: 1472-3.

G a s t ro in te s t in a l  d r u g s .  A  p a t i e n t  s tab ilised  o n  d o z a p in e  
d e v e ỉo p e d  in c re a se d  se r u m  d o z a p in e  c o n c e n tra tio n s  a n d  
signs  o f  d o z a p in e  t o x id ty  a f te r  s ta r tin g  t r e a tm e n t  w ith  
dmetidineC im e tid in e  w a s  w i th d ra w n  a n d  ra n it ìd in e  su b - 
s t i tu te d  v v ith o u t r e c u r r e n c e  o f  to x iđ ty .

A  m a r k e d  r e d u c t ìo n  in  p la s m a -d o z a p in e  c o n c e n tra tio n ỉ 
vvas s e e n  in  2 s m o k e rs  s ta b ilỉs e d  o n  th e  a n tip sy c h o tic  w h o  
b e g a n  t r e a tm e n t  w i th  omeprazole,2 a  knovvn  in d u c e r  of th e  
c y to c h ro m e  P 4 5 0  is o e n z y m e  CY P1A2. H ovvever, a  sm all 
r e tro sp e c tiv e  a n a ly s is  o f t h e  e ffe c t o f  s to p p in g  o m ep ra z o le  in  
13 p á t ie n ts  ta k in g  b o th  d ru g s  su g g e s te d  th a t  th e  effect o f 
o m e p ra z o le  w a s  o n ly  s ig n ih c a n t  in  n o n -sm o k e rs , a n d  th e  
d o z a p in e  d o se  d id  n o t  n e e d  to  b e  a đ ju s te d  i n  a n y  o f th e se  
p a tiè n ts .5

1. Szymansỉd s, tí al. A case report of dmetidine-tnduced doupine 
toaddty. J Ctin Psydàaơy 1991; 52: 21-2.

2. Pridc A, et aí. OmeprazoÌe ređuces doxapine plasma concentratìom: a 
case rcport. Pharmaapsyàtiatry 2003; 36:121-3.

3. Mookhoek EJ, Loonen AJ. Retrospectìve cvaluation oỉ the eữeci of 
omeprazole on dozapỉne metabolỉsm. Pharm Worỉd Sá 2004; 26:180-2.

X a n r iủ n e s .  Cạffeine m a y  in h ib i t  t h e  m e ta b o lism  o f d o z -  
a p in e .1-2 C a re  s h o u ld  b e  ta k e n  b e io r e  s to p p ìn g  o r  s ta r tin g  
c a ỉfe in e -c o n ta in in g  b e v e ra g e s  in  p a tie n ts  s tab ilised  o n  
d o z a p in e  t r e a tm e n t .

1. Carxỉỉlo JA, t í  aỉ. Eữects of caỉỉdne wfthdrawal írom the díet on the 
metaboỉỉsm of dozapỉne ỉn schizophrenlc patỉenti. J Oin Psychopharmacol 
1998.18:311-16.

2. HSgg s. et aỉ. Eỉíea oí caữeỉne on dozapỉne pbanĐacoldnetks ỉn healthy 
vohinteers. Br J CUn Ptuưmaml 2000; 49: 59-63.

Pharmacokinetìcs
A ỉth o u g h  d o z a p in e  is w e ll  a b so rb e d  f ro m  th e  gastro - 
in te s tin a l  t ra c t, i ts  b io a v a ila b ili ty  is l im ite d  to  a b o u t  50%  b y  
& rst-pass m e ta b o lis m . P e a k  p la s m a  c o n c e n tra tio n s  occur, o n  
a v e ra g e , a b o u t  2 .5  h o u r s  a h e r  o ra l  do ses. C ỉo z a p in e  is a b o u t 
9 5 %  b o u n d  to  p la sm a  p r o te in s  a n d  h a s  a  m e a n  te rm in a l 
e l im in a tío n  haU -U ỉe o ỉ  a b o u t  12 h o u r s  a t  s te a d y  State. It is 
a lm o s t c o m p le te ly  m e ta b o lis e d  a n d  ro u te s  o f  m e ta b o lism  
in d u d e  N -d e m e th y la t ìo n , h y d ro x y la t io n , a n d  N -o x id atio n ; 
t h e  d e s m e th y l  m e ta b o li te  (n o rd o z a p in e )  h a s  lim ite d  
a c th d ty . T h e  m e ta b o lis m  o f d o z a p in e  is m e d ia te d  m ain ly  
b y  th e  c y to c h ro m e  P 4 5 0  iso e n z y m e  CY P1A2. M eta b o lite s  
a n d  t ra c e  a m o u n ts  o f  u n c h a n g e d  d r u g  a re  e x c re te d  m ain ly  
in  th è -  u i ỉn e  a n d  a lso  i n  t h e  ỉaẽces . T h e re  is w id é  
ỉn te r in d iv id u a l  v a r ia t ìo n  i n  p la s m a  c o n c e n tra tio n s  o f 
d o z a p in e  a n d  n o  s im p le  c o ư e la t ỉo n  h a s  b e e n  fo u n d  
b e tv v e e n  p ỉa s m a  c o n c e n tra t io n s  a n d  th e ra p e u tic  e ữ e n .  I t  is 
d is t r ib u te d  in to  b re a s t  m ilk .

R e íe re n c e s .
1. Jann MW, tí a i Pharmacokỉneiỉcs and phannacodynamỉcs of dozapine. 

ơin Pharmacokine11993; 24:161-76.
2. Lỉn S-K, et aL Dỉspostỉon oỉ doupùie and desmethyỉdoxapỉne ỉn 

schiiophrenlc patients. J ơin Pharmúcoỉ 1994; 34: 318-24.
3. Preeman DJ, Oyewumi u c  WiU routỉne ỉherapeuúc drug momtorìng 

ha ve a place ỉn doxapỉne therapy? ơin pharmacokmtí 1997; 32:93-100.
4. Oỉesen ov. Therapeutic drug monỉtoring oỉ doxapỉne treatment 

tberapeutíc threshold value ỉor sertim doxapỉne concemratlonỉ. ơin 
Pharmaeokìntí 1998; 34: 497-502.

5. Guitton c cf Cloxapìne and metaboUte concenưatỉons duTỉng 
ữeatment of patỉents with chronic schỉxophienỉa. J ơin Pharmacoỉ 1999; 
39: 721-8.

6. Deoỉing M, tí ai. Long-term therapeutỉc drug monỉtoring oỉ dozapine 
and onetaboỉỉtes ỉn psydỉíatrỉc in* and outpatỉents. Pĩydtopharmaeoỉogy 
(Btrìị 2000; 152: 80-6.

7. Renwỉdc AC. tí al. Monitoring of dozapỉne and nordozapỉne plasma 
concenơatỉon*tíme curveỉ ỉn acute overdose. J Toxiaì ũin Toxicữì 2000; 
38: 325-8.

8. Prarier JA. tí al Cỉozapinc pharmacokinetio in children and adolescents 
with chỉldhood-onset sdiỉzophrenla. J  ơin Pĩyđiopharmaaĩ 2003; 23: 
87-91.

9. Tang Y-L, tí aì. Gender. age. smokỉng behaviour and plasma doxapỉne 
concentratỉons in 193 ChUiese inpatỉents with schỉzophrenia. Br J  ơin 
Pharmacol 2007; 64: 49-56.

Bioavailability. M e a n  p lasm a  c o n c e n tra tỉo n  o f d o z a p in e  
in c re a se d  f ro m  Ỉ 2 9  to  6 29  n a n o g ra m s /m L  ỉn  10 p a tie n ts  
vvhen  svvitched  f ro m  a n  e x te m p o ra n e o u s  liq u id  lo rm u la -  
ú o n  to  c o n v e n tio n a l ta b le ts . '

1. Coker-Adeyemi F, Taylor D. Cloiapỉne plasma lcveỉs ỉn patíentỉ 
svviiched from cloupinc liquid to tablets. Pharm J 2002; 269: 650-2.

Preparatìons
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparotions. Arg.: Lapenax; Sequax; AuỉtraL: 
clop ine; Clozaril; Austría-. Lanolept; Leponex; Bdg.: Leponex; 
Broz.: L eponex: P lnazan; Canađ.: Clozarit: ch ile . Dicomex; 
Leponex; Cz.: Leponex; Denm.: C lo m en tt: Leponex; F in .: Froi- 
d i r  Leponex; Fr.: Leponex; Ger.: Elcrit; Leponex; Gr.: Leponex; Hang Kong: Clozaril; Hung.: Leponex ' Inđia: Chrozap; Clo- 
m ach; Clopaz; C ozadn ; Lozapín: Lozaril; Sizopin; Indon.: Clo- 
pine; c lo rìlex ; C loiaril; L uhen; Sizoril; IrL: Clozalux; Clozaríl; 
D enzapine; Israel: Leponex; Lozapine; ItaL: Leponex ' Jpn: 
Clozaril; Malaysũr. A nzapine; Clozarem ; Clozaríl; Zapine; Mex.: 
c lo p á n e ; Leponex; Netít.: FazaC lot; Leponex; Norw.: Leponex; NZ: C lopine; Clozarib Philipp.: Ihope; Leponex; Sydop; Z iproc PoL: Klozapol; Leponex; Port.: Leponex; O zapún; Rus.: Azalep- 
tìn  (AaaneimiH); C losastene (KnoaãcreH); Leponex (HenoHCKc); s. Afr.: C lom ent; Leponex; Singapore: CIozaril; Spain: Leponex; 
Nem ea; Swed.: Leponex; Switz.: c lop in ; le p o n e x : Thai.: d o r il ;  
Clozamed; Clozaril; Turk.: c lonex ; Leponex; ƯK: Clozarìl; Den- 
zapine; Z aponex; Ukr.: A zapin (Aaamui); L eponex (HenoHCKc); USA: Clozaril; FazaClo; V ersadoz; Vẹneĩ.: Leponex.

Phormocopoeial Preparotions
B P 2014: Clozapine O ral Suspension,- 
U SP 36: Clozapine Tablets.

C y a m e m a z in e  ỊriNNl
□amemazina; Cyamémaáne; Cyamemaánum; Cyamepro- 
maáne; RP-7204; LỊnaMeMa3HH.
10-(3-Dimethylamino-2-methylpropyl)phenothiazine-2<ar-
bonitrile.
C19H2)N3S=323.5
CẶS —  3546-03-0 (cyamemaĩine); 93841-82-8 (cyamemaáne 
tartrate). ...": , . V. .
ATC — N0SM06.
ATCVet — QN05M06. 
um —  A2JCV5CNU4.

ProỊịle
C y a m e m a z ỉn e  is a  p h e n o th ia z in e  w i th  g e n e ra l  p ro p e r tie s  
s iin ila r  to  th o s e  o f c h lo rp ro m a z in e  (p. 1 0 4 5 .2 ). I t  is ũ se d  in  
t h e  m a n a g e m e n t  o f  a  v a rie ty  o f  p sy c h ia tric  d iso rd e rs  
in c lu d in g  a n x ie ty  d iso rd e rs  (p . 1 0 2 8 .1 ) a n d  aggressive  
b e h a v io u r  (p . 1 0 3 0 .2 ).

C y a m e m a z in e  h a s  b e e n  g iv e n  o ra lly  as  t h e  base  o r  th e  
ta r t r a te  a n d  b y  in je c tio n  as t h e  b a se . D o ses  a re  e x p re sse d  in  
te rm s  o f  t h e  b a se ; c y a m e m a z in e  t a n r a te  36 .6  m g  is 
e q u iv a le n t  to  a b o u t  2 5  m g  o í  c y a m e m a z in e . O ra l doses 
h a  v e  r a n g e d  ỉ ro m  2 5  to  3 0 0  m g  da ily , d e p e n d in g  o n  th e  
in d iv ịd u a l a n d  th e  c o n d it io n  b e in g  ư e a te d ;  th e  đ a ily  d osage  
is  g ỉv e n  in  2  o r  3 d iv id e d  doses. U p  to  6 0 0  m g  đ a ily  h a s  b e e n  
g iv e n  o ra lly  In  s e v e re  o r  r e s is ta n t  p sy c h o se s . D oses g iv en  by  
in tr a m u s c u la r  in je c tio n  h a  v e  ra n g e d  fro m  25  to  2 0 0  m g  
daily .

C y a m e m a z in e  s h o u ld  b e  g iv e n  in  re d u c e d  do sag e  to  
e ld e r ly  p a tie n ts ;  t h e  p a re n te ra l  r o u te  is n o t  re c o m m e n d e d  
lo r  t h e  ẽ ld e r ly .

P r e p a r a t i o n s

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

Sỉngle-ingredient PreporaHons. Fr.: T e rd an ; PorL: T e rdan .

Cydobarbital IBAN, riNN i

Oclòbarbitạl; Cydọbạrbitalum; Cyclobarbitone; Cyidobarbi- 
ta lị E thýlhexabita i; Hexemalum; Syklobạrbitaali; 
LỊnKnoõapõnTan.

: 5-{Cyclohex-1-enyO^-ethylbarbituric acid. ■ -
C12H,6N20 3=236Ì
CAS —  52-37-3. • ■ • •-
ATC —  N05CA10. •
ATCVet —  QN05CA10.
:UNII — ỌM8A98AD9H,- • ; :
NOTE. T he  n a m e  d d o b a r b i ta l  h a s  so m e tim e s  b e e n  ap p lie d  to  
h e x o b a rb ita l .

Cyclobarbital Calcium ỊBANM, riNNMi

Caldi Cydobarbitalum; Gdobarbital cáldco; Cịciobarbital 
Calcium; Cydobarbitaí Calcique; Cydobarbitalum Caldcum; 
Cydobarbitone Calcium; Cykiobarbital vvapnioyvy; Hexemal- 
caldum; KanbLinS LlnKnoóapÕMTan.
Caldum 5-(cydohex-l-enyl)-S-ethylbarbiturate.
(C12H,5N2O3)2Ca=510.6
CÁS —  5897-20-1.
ATC —  N05CA10.
ATC Vet —  QNQ5CA10.
UNil —  0HZN7FV25R

P h a r m a c o p o e ia s .  In  Pol.

ProfiỊẹ
C y d o b a rb ita l  is a  b a rb i tu ra te  w ith  g e n e ra l p ro p e r tie s  s im ila r  
to  th o se  o f a m o b a rb ita l  (p. 1037 .2 ). T he  c a ld u m  sa lt h a s  
b e e n  u se d  as  a  h y p n o t ỉc  b u t  b a rb itu ra te s  a re  n o  lo n g e r  
c o n s id e re d  a p p ro p r ia te  fo r s u c h  p u tp o se s .

P r e p a r a t í o n s

P roprietary Preparaiions (details are given in V olum e B) 

M uhi-ingredient Preparations. Rus.: Reladorm  (PenaaopM).

Delorazepam ỊpiNNi

Oilordesmethyldiazepám; Clordesmethyldiazepam; Délorâ- 
zépam; Delorazepamum; flenopa3enaM. 
7-Chloro-5-(2<hlorophenyl)-13-dihydro-2H-l,4-benzodiaze 
pin-2-one.
C,5H)0CI2N2O = 3 0 5 2  
CAS — 2894-67-9.
UNII —  091W32476G.

PK>file
D e lo ra z e p a m  is a  lo n g -a c tìn g  b e n z o d ia z e p in e  w i th  g e n e ra  
p ro p e r t ie s  s im ila r  to  th o se  o f  d ia z e p a m  (p. 1 0 6 3 .2 ). I t  h a  
b e e n  u se d  in  t h e  s h o r t - te rm  tre a tm e n tv o l a n x ie ty  d iso rd e r  
(p. 1028 .1 ) in  o ra l  doses  o f 0 .5  to  2 m g 'g iv e n  2  o r  3 t im e  
d a ily . A n  o ra l  d o se  o ( 0 . 5 1 0 2  m g  h a s  a lso  b e e n  gỉ v e n  a t  n ig h  
fo r  in so m n ia  (p. 1 0 3 3 .2 ). T h e  d ru g  h a s  a lso  b e e n  g iv er 
p a re n te ra l ly .

A d m in ish -a tìo n  in  h e p a tic  o r  r e n o l  im p a irm e n t.  T h e  p h a r  
m a c o k in e tic s  o f  to ta l  d e lo ra z e p a m  w e re  u n c h a n g e d  ir 
p a tie n ts  vvith r e n a l  fa l lu re  u n d e rg o in g  h a e m o d ia ly s is  com - 
p a re d  w ith  C o n tro ls .1 H ovvever, th e  a p p a re n t v o lu m e  ol 
d is r r ib u tio n  o ỉ  u n b o u n d  d ru g  w a s  sm a lle r  a n d  th e  d e a r-  
a n c e  slovver. T h e  v o lu m e  o f  d is tr ib u tio n  a n d  d e a ra n c e  oí 
u n c h a n g e d  d ru g  w a s  a lso  re d u c e d  in  p a tie n ts  w i th  live i 
d ise a se .2

1. Sennesael J, tí  ai. Pharmacokinetỉcs oi inưavenous and ora 
cbỉordesmethyỉdỉazepam in paổents on regular haemođỉalyns. Eur . 
Clin Pharmacol 1991; 41: 65-8.

2. Bareggi SR, tí aỉ. EHeas of ỉiver diỉease on the pharmacokỉnetícs ol 
inữavenous and oral dì]ordesmethyỉdiazepam. Eur J Clỉn Pharmaco. 
1995; 48: 265-8.

P r e p a r a t í o n s

Proprietory P reparations (details a re  given in  V olum e B) 

Single-ingredĩent Preparotions. ItaL: D adum in  En.

Detomidine Hydrochloride
IBANM, USAN, rlNNM)

pemotidinl Hydrochloridum; Detomidiinihydrọkloridi; Deto- 
'm idin hydrochlorid; Detomidina, hidrodomro de; Detòmi- 
‘dihé, chlortiydrate dề; õẹtọmidin-hìdroklọrid; Detòmidinhý- 
droklorid; Dètomidini Hydrochloridum; .Hidrodoruro de 
detomidina; MPy-253-AII; J3eTOMMflMHa rMflpoxnopMfl. 

'4-(23-Dimethylbenzyl)ịmidạzole hydrochỊoride. 
Ci2Hi.N2,HCI=222.7 ’ '

All cross-reíerences reíer to entries in Volume A
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CAS —  7663 ì-46-4 (deĩomidine); 90038-ŨT-0 (detomidine
hydrochloride).
úm — 95K4LKB6QE.

p h a rm a c o p o e ia s .  I n  Eur. (see  p . v ii) ío r  v e te r in a x y  u se  on ly . 

P h .  E u r .  8 : (D e to m id in e  H y d ro c h lo ríd e  fo r V e te rin a ry  U se; 
D e to m id e  H y d ro c h lo r id e  B P (V et) 2 0 1 4 ). A  w h i te  o r  a lm o s t 
w h ite ,  h y g ro sc o p ic , a y s ta l l i n e  p o w d c r . S o lu b le  in  w a te r;  
f re e ly  s o lu b le  in  a lc o h o l ' p ra c tic a lly  in so lu b le  ỉn  a c e to n e ; 
v e ry  s lig h d y  so lu b le  in  d ic h lo ro m e th a n e . P r o te a  fro m  
m o is tu re .

Proỉịle
D e to m id in e  is  a n  a 2-a d r e n o c e p to r  ag o h is t vvith sedative, 
m u s d e  r e la x a n t,  a n d  a n a lg e s ic  p ro p ertìe s . I t  is u se d  as th e  
h y d ro c h lo r id e  in  v e te r in a ry  m e d id n e .

D e x m e d e to m id in e

H y d r o c h lo r id e  (BANM, USAN, r/NNMi 
D ek sm ed e to m id in  H idroklorũr; D exrnedetom id ina , hidro-- 
cĩò ru ro  d e ; D ex m é d é to m id in e , C hlo rhydra te  de ; D exm ede- 
tom id in i H ydroch lo ridum ; H id ro d o m ro  d e  d e x m e d e to m í-  

:.dina; .MPV-1440 (d ex m e d e to m íd in e ); fleKCMeAeTOMUflMHa 
Fnflpoxnopufl.

. (5)-4-[1 -(2,3-X ylyl)ethyl]imidazole hydrochloride. 
C 13H16N2,HCI=236.7 ...
CA5 — 113775-47-6 (dexmedetomidine); 145108-58-3 
(dexmedetomidine hydrochloride).
ATC — N05CM18. ‘ .
ATC Vet —  QN05CM18.
;UNII—Ĩ018WH7F9Ì.

\
Uses and Administratíon
D e x m e d e to m id in e  is a  s e le c tiv e  a lp h a 2-ad re n e rg ic  r e c e p to r  
a g o n is t w i th  an x io ly tic , ana lg e s ic . a n d  sed ativ e  p ro p ertie s . It 
is u s e d  fo r  t h e  s e d a tio n  (p . 1 032 .2 ) of m ec h a n ica ỉly  
v e n ti la te d  p a tie n ts  in  in te n s iv e  c a re  a n d  o f n o n - in tu b a te d  
p a tie n ts  i n  su rg ic a l a n d  m ed ic a l p ro ce d u re s . D ex m ed eto -  
m id in e  is g iv e n  as  th e  h y d ro c h lo r id e , b u t  doses a re  
ex p re sse d  in  te n n s  o f t h e  b a se .  D e x m e d e to m id in e  h y d ro -  
ch lo rìd e  1 1 8 m ic ro g ra m s  is e q u iv a le n t  to  a b o u t  lO O m icr- 
o g ram s o f  d e x m e d e to m id in e .

I t  is d i ỉu te d  to  a  c o n c e n ơ a t io n  o ỉ  4 m ic ro g ra in s /m I  in  
s o d iu m  c h lo r id e  0 .9 %  b e ío re  u s e  a n d  is g iv en  b y  
in tra v e n o u s  in íu s io n  in  a  lo ađ in g  dose  e q u iv a le n t to  
1 m ic ro g ra m /k g  o f  d e x m e d e to m id in e  o v e r  10 m in u te s . T his 
is  ỉo llõ w e d  b y  a  m a in t e n a n c e  in íu s io n  o f  2 0 0  to  
7 0 0  n a n o g ra m s /k g  p e r  h o u r  fo r  u p  to  2 4  h o u r s  w h e n  u se d  
in  in te n s iv e  ca re  se ttin g s . F o r  u se  in  p ro ce d u ra l sed atio n , t h e  
lo ad in g  d o se  is íollovved b y  a  m a in te n a n c e  in tu s io n  o f  0 .2  to  
1 m ic ro g ra m s/k g  p e r  h o u r ;  lovver lo ad in g  doses  m a y  b e  
re q u ire d  fo r  less  in v as iv e  p ro c e d u re s .  R e d u c e d  doses m a y  b e  
n e c e s sa ry  in  p a tie n ts  vvith h e p a tic  im p a irm e n t o r in  th e  
e ld e rly .

T h e  r a c e m a te ,  m e d e to m id in e  (p . 1083 .2 ), is u sed  as th e  
h y d ro c h lo r id e  in  v e te r in a ry  m e d id n e .

R e íe re n c e s .
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6. Pandharipande PP, et ai. Effea of sedatỉon with dexmedetomỉdine vs 
lorazepam on acute braỉn dysíuncdon in mechanically ventỉlated 
patỉents: the MENDS randomized comroHed trlal. JAMA 2007; 298: 
2644-53.

7. Riker RR, et al. SEDCOM (Saĩety and EỈScacy oỉ Dexmedetomidine 
Compared With Midazoỉam) Study Group. Dexmedetomỉdine vs 
mỉdazolam for sedatỉon ỡỉ crìtỉcaỉly ifl patients: a randomỉzed triaL JAMA 
2009; 301: 489-99.

8. Geriach AT. et al. An updated ĩocused revievr of đexmedetomỉdỉne ỉn 
aduỉts. Ann Pharmacother 2009; 43: 2064-74.

9. Farag E. Dexmedetomỉdine in the neurointensỉve ca re un ỈLDừeơvMed 
2010; 9: 42-5.

Adverse Effeds and Precautions
T h e  m o s t  c o m m o n  a d v e rs e  e ffe c t o f  d e x m e d e to m id in e  is 
h y p o te n s io n .  O th e r  c o m m o n  a d v e rse  e ffec ts  in c lu d e  
h y p e r te n s io n , n a u s e a  a n d  v o m itin g , b rad y card ia , tac h y -  
ca rd ia , íe v e r ,  h y p o x ia , a n d  a n a e m ỉa .  P a tíe n ts  sh o u ld  b e  
c o n tin u o u s ly  m o n ito re d  d u r in g  u se . D e x m e d e to m id in e  
s h o u ld  b e  u s e d  w ith  c a u tio n  in  p a d e n ts  w i th  a d v a n c e d  h e a r t  
b lock , o r  h e p a tic  im p a irm e n t,  o r  i n  th e  e ld e rly .

Interactions
T h e  e ííe c ts  o f  o th e r  CNS d e p re s s a n ts  m a y  b e  e n h a n c e d  b y  
d e x m e d e to m id in e .  D e x m e d e to m id in e  m a y  a lso  in crease  th e

eữ e c ts  o f o th e r  v aso d iỉa to rs  o r  d ru g s  su c h  as  ca rd iac  
g lycosides, th a t  h a v e  n e g a tiv e  c h ro n o tro p ic  effects.

Pharmacokinetics
D e x m e d e to m id in e  is a b o u t 9 4 %  p ro te in  b o u n d , b u t  th is  h as  
b e e n  r e p o r te d  to  b e  s ign iE can tly  d e c re a se d  in  p a tìe n ts  w ith  
h e p a tic  im p a ữ m e n t .  D e x m e d e to m id in e  is a lm o s t c o m p le - 
te ly  m e ta b o lis e d  b y  d ữ e c t  g lu c u ro n id a tio n  o r  b y  cy to - 
c h ro m e  P 4 5 0  iso e n z y m e s . I t  is e x c re te d  m a in ly  as 
m e ta b o li te s  i n  t h e  u r in e  a n d  ỉa e c e s . T h e  te r m in a l  
e l im in a tio n  haU -U íe is a b o u t  2  h o u rs .

R e íe re n c e s .
1. De Woư AM, et aỉ. The phannacoỉdnetícs oí dexmedetomidine in 

vohmteers wỉth severe renal ỉmpainnent. Anesth AruUg 2001; 93:1205- 
9.

2. Anttỉỉa M, et ai. Bioavailabiỉỉty oi dexmedetomidỉne aíter extravascuỉar 
doses ỉn heaỉthy $ubjects. BrJ ơin Pharmaeol 2003; 56: 691—3.

P r e p a r a t ì o n s

Proprietary Prcpo m tions (details are g iven  ỉn  Volum e B)

Single-ingrediení Prepaitrtians. Arg.: Precedex’ AustraL: Préce- 
dex; Brcă.: Precedex; Canad.: Precedex; Cz.: P rccedext; Detim.: 
D exdon Hong Kong: Precedex; Indoru: Precedex; IrL: D exdon Jpn: Precedèx; Malaysia: Precedex; Mex.: P recedext; Norw.: 
D exdon NZ: Precedex; phũipp.: Precedex; PoL: P recedext; s. Afr.: Precedex; Singapore. Precedex; Spain: D exdon Swed.: 
Dexdor, Switz.\ D exdon Thai: Precedex; Turk.: P recedext; UK: D exdon Ukr.: Dexdor yỊexcaop); USA: Precedex.

D ỉa z e p a m  (BAN, USAN, riNNI
D iatsepaam i; D iazepám ; D iazépam ; D iazepam as; D iazepa- 
m u m ; LAdll; NSC-77518; Ro-5-2807; W y-3467; flna3enaM . 

r7T Q ilo rp -13-d ihydro-1-m ethyl-5-phenyl-2H r.l,4 'benzọdiaze- 
p in -2 -one. ,
C|6H,3CINjO=284.7
06 — 439-14-5.
ATC — N0SBA0Ĩ.
ATC Vet — QN05BA01.
UNII —  Q3JTX2Q7TU.

S tre e t n a m e s . T h e  íollovving te rm s  h a v e  b e e n  u se d  a s  'S tree t 
n a m e s ' (see  p . v ii) o r  s la n g  n a m e s  ỉo r  v a rio u s  fo rm s  o ỉ 
d iaz e p a m :

B e n z o ; B lack  p e a rl; B lue; B lu e  b o m b ers ; B lu e  b o y s; B lue  
raa g o o 's ; B lu e  t h u n d e r ;  B lues; D r u n k p ills ;  La R oche; Ludes; 
M o th e r 's  little  h e lp e r ;  M o th e i^s  lit tle  h e lp e rs ; Pam i; 
R o ach es; R o ach ies; R oche; V; V 's b lu e s ;  V alleys; Vallies; 
Vals.

P h a rm a c o p o e ia s .  In  Chín., Eur. (see p . v u ) , Int., Jpn, us, a n d  
VTrt.

P h . E u r .  8: (D iazep am ). A  w h ite  o r  a lm o s t w h ite , c ry sta ỉlin e  
p o w d e r . V ery  s lig h tly  so lu b le  in  w a te r;  so lu b le  in  a lc o h o l. 
P r o te r t  h o m  lig h t.

U S P  3 6 : (D iazep am ). A n  o ff-w h ite  to  yellovv, p rac tíca lly  
o d o u rle ss , c ry s ta ll in e p o w d e r . S o lu b le  1 in  333  of vvater, 1 in  
16 o f a lco h o l, 1 i n  2  o f c h ỉo ro ỉo rm , a n d  1 in  39  o f  e th e r . 
S to re  in  a ir t ig h t  c o n ta in e rs . P ro te c t h o m  lig h t.

In co m p a tib ility . In co m p a tib ility  h a s  b e e n  re p o r te d  
b e tw e e n  d ia z e p a m  a n d  se v era l o th e r  d ru g s, L icen sed  p ro -  
d u c t  in ío rm a t io n  fo r  d iazep am  in je c tio n  adv ises a g a in s t  its 
a d m ix tu re  vvith o th e r  drugs.

S o rp tio n . S u b s ta n tia l  a d so rp tio n  o f d iaz e p a m  o n to  som e 
p lastíc s  m a y  c a u se  p ro b le m s w h e n  g iv in g  th e  d ru g  b y  co n - 
t in u o u s  in tra v e n o u s  in íu s io n . M o re  t h a n  50%  o f d iaze- 
p a m  in  so lu tio n  m a y  b e  a d so rb e d  o n to  th e  vvalls o f  PVC 
in íu s io n  bags a n d  th e ir  u se  sh o u ld , th e re ío re ,  b e  a v o id ed . 
G iv in g  se ts  s h o u ld  c o n ta in  th e  m in im u m  a m o u n t  o f  PVC 
tu b in g  a n d  s h o u ỉd  n o t  c o n ta ỉn  a  ce lỉu lo se  p ro p ĩo n a te  
v o lu m e -c o n tro l  c h a m b e r . S u ita b le  m a te rìa ls  ío r  in fu s io n  
c o n ta in e rs ,  sy rin g e s , a n d  g iv in g  se ts  to r  d iaz e p a m  in d u d e  
glass, p o lyo leH n , p o ly p ro p ỹ le n ẽ , a n d  p o ly e th y ie n e . 

R e íe re n c e s .
1. cloyd JC, a  ai. AvailabilUy oỉ diaaepam tram plaslic coQUiners. Am J 

Hoip Pharm 1980; 37: 492-6.
2. Parker WA MacCara ME. Compatibiỉỉty of dỉaxepam wỉth intravenouỉ 

fluid containers and admỉnỉstratỉon sets. Am J Hosp Pharm 1980; 37:496- 
500.

3. Kowaluk EA, tt ai. Interactỉons bervveen drugs and intravenous deỉỉvery 
Systems; Am J Hosp Pharm 1982; 39:460-7.

4. Kowaluk EA et ai. Facton aSectỉng the avaỉlabỉlỉty oí dỉazepam stored ỉn 
pỉastic bags and admỉnistered through imravenous sets. Am J Hosp Pharm 
1983; 40:417-23.

5. Martens HJ, et ai. Sorptíon of various drugs ỉn polyvinyl chloríde, glass, 
and poỉyethyỉenè-Iỉned inỉusion containers. Am J Hosp Pharm 1990; 47: 
369-73.

StabilH y. C are  s h o u ld  b e  o b se rv e d  w h e n  d ilu tin g  d iaz e p a m  
in ịe c tio n s  fo r  in íu s io n  b e c a u se  o f p ro b le m s  o f p r e d p i ta -  
t io n .  D h e c tio n s  i n  th e  lỉc e n seđ  p ro d u c t  i n ỉo n n a t io n  sh o u ld  
b e  ỉo Ilo w e d  re g a rd in g  d i lu e n t  a n d  c o n c e n tra tio n  o ỉ  diaze> 
p a m  a n d  a ll S o lu tio n s  sh o u ld  b e  h e s h ly  p rep a re d .

Uses and Adminỉstation
D ia z ep a m  is a  lo n g -a c tin g  b e n z o d ia z e p in e  w i th  a n tic o n v u l-  
sa n t, anx io ly ú c , s e d a tiv e , m u s d e  re la x a n t, a n d  a m n e s tìc  
p ro p e r tie s . Its a c tio n s  a re  m e d la te d  b y  e n h a n c e m e n t  o f th e  
a c tív lty  o ỉ  g a m m a -a n ú n o b u ty ric  a d d  (GA BA), a  m a jo r  
in h ib ito ry  n e u ro tra n s m ỉt te r  in  th e  b ra in . D iazep am  is u se d  
in  th e  s h o r t - te n n  t r e a tm e n t  o ỉ  s e v ere  a n x ie ty  d iso rd ers  
(p . 1028 .1 ), as a  h y p n o t ic  in  t h e  s h o rt- te rm  m a n a g e m e n t  o ỉ  
in so m n ỉa  (p. 1 0 3 3 .2 ), a s  a  s e d a tiv e  (p. 1 032 .2 ) a n d  
p re m e d ic a n t (see A n a e s th e s ia , p . 1 8 99 .1 ), a s  a n  a n tic o n -  
v u lsa n t  (p articu lar ly  in  th e  m a n a g e m e n t  of s ta tu s  e p ilep tí-  
c u s  a n d  ỉebrile  c o n v u ls io n s), in  th e  c o n ư o l  o f m u s d e  sp asm  
o f  v a r io u s  a e tio lo g ie s , a n d  In  t h e  m a n a g e m e n t  o ỉ  
w i th d ra w a l  s y m p to m s  (se e  a ls o  t h e  r e íe re n c e s  o n  
p . 1064 .3  an d  p. 1 0 6 5 .1 ).

D ia z e p a m  is a d m l n l s t e r e d  o ra lly ,  r e c ta ỉly ,  a n d  
p a re n te ra lly  w i th  t h e  risk  o f  d e p e n d e n c e  v e ry  m u c h  
i n ũ u e n d n g  th e  d o se  a n d  d u ra t io n  oi t r e a tm e n t  D oses 
s h o u ỉd  b e  th e  lovvest th a t  c a n  c o n tro l sy m p to m s a n d  c o u rses  
o ỉ  tre a tm e n t  s h o u ld  b e  sh o rt , n o t  n o rm a lly  e x c ee d in g  4  
w e e k s , w ith  d ia z e p a m  b e in g  w i th d ra w n  g ra d u a lly  (see  
u n d e r  D e p e n d e n c e  a n d  W ith d raw a l, p . 106 5 .1 ). E ld e rly  a n d  
d e b il i ta te d  p a tìe n ts  s h o u ld  b e  g iv e n  n o t  m o re  t h a n  o n e -h a U  
th e  u su a l  a d u lt d o se . D osage r ẽ d u c tio n  m a y  a lso  b e  r e q u h e d  
in  p a tíe n ts  w ith  h e p a tic  o r  r e n a l  im p a ỉn n e n L

Oral u se  is a p p ro p r ia te  fo r  m a n y  in d ỉc a tio n s  a n d  
m o d ih e d -re le a se  ỉo rm u la t io n s  a re  a v a ila b le  ỉ n  so m e  
c o u n tr ie s . Ettíal u s e  m a y  b e  b y  rec ta l s o lu tio n  o r  gel; i t  
h a s  b e e n  g iven  as  a  su p p o s ito ry . D ia z ep a m  is a lso  g iv en  b y  
d e e p  in tra m u sc u la r  o r  s lo w  in tra v e n o u s  in ]e c tio n , a ỉth o u g h  
a b so rp tio n  a ỉte r  intramuscuìar mịtction m a y  b e  e rra tic  a n d  
p ro v id e s  lo w e r b lo o d  c o n c e n tra tìo n s  th a n  th o se  a h e r  o ra ỉ  
doses. T h e  in tra m u s c u la r  r o u te  is u su a lly  o n ly  u s e d  w h e n  
o ra l  o r  in tr a v e n o u s  d osage  is  n o t  possOite. Intravenouí 
injeaion sh o u ld  b e  c a rr ie d  o u t  s k m ly  in tọ  a  la rg e  v e in  o f th e  
a n te c u b ita l  {ossa a t  a  re c o m m e n d e d  ra te  o f  n o  m o re  t h a n  
1 m L  o f  a  0 .5%  s o lu tìo n  (5 m g) p e r  m ỉn u te .  I t  is ad v isab le  to  
k e e p  th e  p a tie n t  i n  th e  su p in e  p o s it ìo n  a n d  u n d e r  m ed ỉc a l 
su p ẽ rv is io n  for a t  le a s t  a n  h o ũ r  a h e r  th e  dó se . D ia z ep a m  
m a y  b e  g iveu  b y  c o n tin u o u s  òtíravmous ừỉỷusion; b e c a u se  o{ 
th e  risk  o ỉ  p r e d p i ta d o n  o ỉ  d ỉaz e p a m , So lu tions s h o u ld  b e  
b e s h ly  p rep a re d  fo llo w in g  d ữ e c tio n s  reg a rd in g  d ỉ lu e n t  a n d  
c o n c e n tra tio n  o f d ia z e p a m  as s ta te d  ỉn  th e  lỉc e n se d  p ro d u c t 
in ỉo rm a tio n . D ia z ep a m  is su b s ta n tía ũ y  a d so rb e d  o n to  so m e 
p lasd cs  (see S o rp tìo n , ab o v e ). F a d litie s  fo r  r e s u s d ta t io n  
sh o u ỉd  alvvays b e  a v a ilab le  w h e n  d iaz e p a m  is g iv e n  
in tra v en o u s ly .

D íazep am  m a y  b e  g iv e n  ỉo r  s e v e r e  a n x l e t y  in  u s u a l  oral 
doses  o ỉ  2 m g  th r e e  tím e s  d a ily  to  a  m a x i m n m  o f 3 0  m g  
daily ; a  vvider d o se  r a n g e  o f  4  to  4 0  m g  d aily  in  d iv id e d  doses  
is lic e n sed  in  th e  USA. D iazep am  m a y  b e  g iv e n  a s  a  reứal 
iolution in  a  d o se  o f  5 00  m ic ro g ra m s/k g  re p e a te d  a f te r  12 
h o u n  ií n ecessa ry . D iazep am  m a y  so m e tim e s  h a v e  to  b e  
g iv e n  b y  mưamuscular o r  intravenous úýcđion w h e n  a  d o se  o ỉ  
u p  to  10 m g  m ay  b e  u se d , r e p e a te d  ư  ne c essa ry  a f te r  4  h o u rs .  
T h e  BNF States t h a t  th is  d o se  h a s  a lso  b e e n  g iv e n  
in tra v e n o u s ly  ỉo r  t h e  c o n tro l  o f a c u te  p a n ic  a tta c k s  b u t  
s h o u ld  o n ly  b e  u s e d  w h e n  o th e r  m ea su re s  h a v e  ta iled .

T h e  b e n z o d ia z e p in e s  h a v e  a  l im ite d  ro le  i n  i n s o m n la  
a n d  d ỉazep am  is u s e d  fo r  t h e  ih o r t - te rm  m a n a g e m e n t  o ỉ  
in so m n ia  a s so d a te d  w ith  a m ú e ty . T h e  BNF re c o m m e n d s  a n  
oral d o se  of 5 to  15 m g  a t  b e d tim e , a lth o u g h  d o se s  o f u p  to  
30  m g  a re  licensed .

D iazep am  m a y  b e  g iv e n  fo r  p r e m e d i c a t l o n  b e to re  
g e n e ra l  a n a e s th e s ia  o r  ío r  s e d a t í o n  d u r ln g  m in o r  su rg ica l 
o r  in v estig a tiv e  p ro c e d u re s . Oral doses  fo r  p re m e d ic a tio n  
a re  in  th e  range  o f  5 to  2 0  m g . W h e n  g iv en  b y  inừavenous 
injeđion fo r p re m e d ic a tio n  o r  se d a tỉo n  th e  d o se  is u su a lly  
100  to  2 0 0 m ic ro g ra m s/k g  o r  10 to  2 0  m g . D ia z ep a m  
5 00  m ic ro g ra m s/k g  m a y  also  b e  g iv en  as  a  rtđal so lu tio n .

D iazep am  ỉs u s e d  in  a  v a rie ty  o t s e ix u r e s .  I t  is g iv e n  oraũy 
as  a n  a d ju n c t in  so m e  ty p es  o f  ep ilepsy ; ío r  th is  p u rp o se ,  2  to  
6 0  m g  m a y  b e  g iv e n  d a ily  in  d iv id e d  doses. A  Ttctal gel 
ío rm u la tio n  is a lso  a v a ilab le  ỉo r  a d ju n c tív e  u se  in  th e  
m a n a g e m e n t o f ep iso d e s  oí in c re a se d  se iz u re  a c tiv ity  in  
p a t ie n ts  w i th  r e í r a c to r y  e p ile p sy ; a  u s u a l  d o se  o f  
2 0 0  m ic ro g ra m s/k g  m a y  b e  g iv en , á n d  re p e a te d  a lte r  4  to  
12 h o u r s  if n e c essa ry . N o  m o re  t h a n  5 e p iso d es  a  m o n th  a n d  
n o  m o re  th a n  1 e p iso d e  e v e ry  5 day s sh o u ld  b e  a e a t e d  w ith  
th is  ío rm u la ú o n . F o r  {ebrile c o n v u lã o n s ,  s ta tu s  e p ilep ticu s , 
a n d  co n v u ls io n s  d u e  to  p o iso n in g , g iv in g  a  rtữal solutúm 
m a y  b e  a p p ro p r ia te . L icen sed  d o ses  ío r  th e  r e c ta l  s o lu tío n  
d ư ie r  b u t  a  ty p ica l d o se  is 500  m ic ro g ra m s/k g  (m a x im u m  0 f 
3 0  m g ); th e  BNF su g g ests  doses  o f  10 to  2 0  m g . ư  
c o n v u ls io n s  a re  n o t  c o n tro lle d  b y  th e  firs t d o se  t h e  u se  o f 
o th e r  a n tic o n v u ls iv e  m e a su re s  is  r e c o m m e n d e d  in  th e  
lic e n se d  p ro d u c t i n ío r m a t io a  hovvever, t h e  BNF sug g ests  
t h a t  t h e  dose  m a y  b e  re p e a te d  o n c e  a ỉ t e r  10  to  15 m in u te s  ii  
s e iz u res  a re  n o t  c o n ơ o lle d .  A ỉtem a ttv e ly , d ia z e p a m  m a ỳ  b e  
g ỉv e n  b y  intravenous in je c tio n  in  a  d o se  o f .  150 to  
2 5 0 m ic ro g ia m s/k g , r e p e a te d  a ỉte r  3 0  to  6 0  m in u te s  ( th e  
BNF suggẽsts a  d o se  o ỉ  10 m g  vvhich m a y  b e  r e p e a te d  oince 
a f te r  10 m in u te s )  ư  ne c essa ry . O th e r  s c h e d u le s  in v o lv e  
g iv ú ig  sm a lle r  a m o u n ts  m o re  h e q u e n t ly  o r  g iv in g  d ia z e p a m

The Symbol t  denotes a preparation no longer actively marketed
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intramúscuỉaríy, th o u g h  a g a in  a b s o rp tìo n  m a y  b e  to o s lo v v . 
O n c e  t h e  se iz ũ re s  h a v e  b e e n  c o n tro ile d , a  s lo w  in tra v e n o u s  
i n íu s io n  p ro v id in g  u p  to  3 m g /k g  o v e r  2 4  h o u r s  h a s  b e e n  
u s e d  t o  p r o te c t  a g a in s t  r e c u r re n c e .

D ia z e p a m  2  to  15 m g  d a ily  m a y  b e  g iv e n  oralty i n  d iv id e d  
d o se s  to  a lle v ia te  m u s c l e  s p a s m .  T h e  d o se  m a y  b e  
in c r e a s e d  in  s e v e re  sp astic  d iso rd e rs , s u c h  a s  c e re b ra l  p a lsy , 
t o  u p  t o  6 0  m g  d a lly . ư  g iv e n  b y  in tr a m u s c u la r  o r  s lo w  
in tr a v e n o u s  mịcction ừít d o se  is lO m g  r e p e a te d  u  n e c e s sa ry  
a ỉ te r  4  h o u rs .  W h e n  u s e d  to  c o n tr õ l  a c u te  d ru g - in d u c e d  
d y s to n ic  rea c tio n s , th e  BNF su g g e sts  a  đ o se  o f  5 to  10 m g  b y  
intravenouỉ in je c tio n , r e p e a te d  a s  n e c e s s a ry  a i t e r  a  m in im u m  
o f  10 m in u te s .  L a rg er  doses  a re  u s e d  in  te ta n u s  w i th  1 00  to  
3 0 0  m ic ro g ra m s/k g  b e in g  g iv e n  c v e ry  1 to  4  h o u r s  b y  
in t r a v e n o u s  in je c tio n . A l te m a tiv e ly  3 to  lO m g /k g  m a y  b e  
g iv e n  o v e r  2 4  h o u r s  b y  c o n tín u o u s  in tr a v e n o u s  in ỉu s io n  o r  
b y  n a s o d u o d e n a l  tu b e  u s in g  a  su ita b le  l iq u id  o ra l  d o se  ío rm . 
D ia z e p a m  m a y  a lso  b e  g iv e n  as  a  rcctal solution in  a  d o se  of 
5 0 0  m ic ro g ra m s/k g , re p e a te d  e v e ry  12 h o u r s  if n e c essa ry . 

F o r  d e ta i l ỉ  o f d o ses  in  c h ỉld re n , see  b e lo w .
S y m p to m s  o f t h e  a lc o h o l  w ỉ t h d r a w a l  s y n d r o m e  m a y  

b e  c o n ư o l le d  b y  d iaz e p a m  g iv e n  orally i n  a  d o se  of 5 to  
2 0  m g . re p e a te d  if  n e c essa ry  a f te r  2  to  4  h o u rs ;  a n o th e r  
a p p ro a c h  is to  g iv e  10 m g  th re e  o r  í o u r  t im e s  o n  th e  first d a y  
r e d u d n g  to  5 m g  th re e  o r  fo u r  t im e s  d a ily  as re q u ire d .  
D ia z e p a m  m a y  n e e d  to  b e  g iv e n  b y  injtơion u  th e  sy m p to m s  
a re  s e v e re  a n d  if d e lir iu m  t re m e n s  h a s  d e v e lo p e d ; 10 to  
2 0  m g  b y  in tra m u s c u la r  o r  in ơ a v e n o u s  in je c tio n , r e p e a te d  
a f te r  4  h o u r s  ư  n e c essa ry , m a y  b e  a d e q u a te ,  a l th o u g h  so m e  
p a t ie n ts  m a y  r e q u ire  h ig h e r  d o ses.
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A d m in is tr a t io n  in  c h ild re n . D ia z e p a m  h a s  b e e n  g iv e n  fo r 
p r e m e d i c a t i o n  b e ỉo re  g e n e ra l  a n a e s th e s ia  o r  fo r  s e d a -  
t i o n  d u r in g  m in o r  su rg ica l o r  in v e s t ỉg a d v e  p ro c e d u re s  in  
c h ild re n . U K  lic e n sed  p r o d u c t  in ỉo r m a t io n  suggests  th e  
fo llo w in g  doses: 
oralìy
• 2  t o  10 m g
ừitravenously (p re íe ra b ly  as  th e  e m u ls io n  p re p a ra tio n ; 
in je c tio n  ío rm u la t ío n s  c o n ta in in g  b e n z y l a lc o h o l sh o u ld  
b e  a v o id e d  in  n e o n a te s ,  s e e  p .  1 0 6 7 .2 )
•  1 00  to  2 0 0 m ic ro g ra m s /k g
reữaUy (as a  r e c ta l  so lu t io n  in  c h ilđ r e n  a g e d  1 y e a r  a n d  
o ld e r)
•  2 5 0  to  50 0  m ic ro g ra m s/k g  (u su a ỉly , fo r  p rac tíc a l rea so n s , 

a  d o s e  o f  5 o r  lO m g )
T h e  BNPC c o n s id e rs  t h a t  p e r io p e ra t iv e  u s e  o f  d ia z e p a m  is 
n o t  r e c o m m e n d e d  in  c h ild r e n  as  o n s e t  a n d  m a g n i tu d e  of 
r e s p o n s e  a re  u n re lia b le ,  a n d  p a ra d o x ic a l  e ỉíe c ts  m a y  o c c u r.

D ia z e p a m  is u s e d  in  a  v a r ie ty  o f s e iz u r e s .  I n  so m e  
c o u n tr ie s  a  rtđal gel ỉo rm u la t io n  is  a v a iỉa b le  fo r  a d ju n a iv e  
u s e  i n  t h e  m a n a g e m e n t  o ỉ  e p iso d e s  o f  ỉn c re a se d  se iz u re  
a c tiv ity  i n  c h ild re n  ag e d  2  y e a rs  a n d  o ld e r  w i th  r e b a c to ry  
e p ile p sy ; th e  ío llovving  d o ses, r e p e a te d  o n c e  a f te r  4  to  12 
h o u i s  ư  n e c essa ry , m a y  b e  g iv e n  a c c o rd in g  to  age;
•  2  to  5 y e a rs : 5 0 0  m ic ro g ra m s/k g
•  6  t o  11 yeaxs: 3 0 0  m ỉc ro g ra m s /k g
•  12 y e a rs  a n d  o l d e r  2 0 0  m ic ro g ra m s/k g
F o r  ỉe b r i le  c o n v u ls io n s , s ta tu s  e p ile p tic u s , a n d  c o n v u ls io n s  
d u e  to  p o iso n in g , g iv in g  a  rectal soluíũm m a y  b e  a p p ro p i ia te .  
A  d o se  o f  5 0 0 m ic ro g ra m s /k g  o f  a  r e c ta l  s o lu tio n , re p e a te d  
e v e ry  12  h o u r s  ư  n e c e s sa ry , h a s  b e e n  r e c o m m e n d e d  in  
l ic e n s e d  p r ọ d u a  in ỉo n n a t io n  ỉo r  c h ild r e n  a g e d  1 y e a r  a n d  
o v e r .  A l tẽ m a tiv e ly ,  th e  BNFC su g g e sts  g iv in g  th e  ỉo llovving  
doses, r e p e a te d  o n c e  a b e r  10  m in u te s  i í  n e c e s sa ry , 
a c c o rd in g  to  age:
•  n e o n ã te s :  1 .25 to  2 .5  m g
•  1 m o n th  to  2  y e a is :  5 m g
•  2  to  12 y ea rs : 5 to  lO m g
•  12 to  18 y ea rs : 10 to  2 0 m g
D o ses b y  intravenous in je c tio n , g iv e n  a t  a  r a te  o ỉ  n o t  m o re  
t h a n  5 m g /m in u te  a n d  r e p e a te d  ư  n e c e s s a ry  a f te r  3 0  to  60  
m in u te s ,  a re  v r íth in  th e  r a n g e  o f 2 0 0  to  3 0 0  m ic ro g ra m s/k g ; 
a lte m a t ìv e ly ,  1 m g  m a y  b e  g iv e n  f o r  e a c h  y e a r  o ĩ  ag e . T h e  
BNFC su g g ests  g iv in g  th e  fo llo w in g  d o se s  o v e r  3 to  5 
m in u te s ,  r e p e a te d  o n c e  a b e r  10  m in u te s  ư  n ec essa ry :
•  n e o n a te s  to  12 y e a ts :  3 0 0  to  4 0 0  m ìc ro g ra m s/k g
•  12 to  18 y e a is :  lO m g
D ia z e p a m  2  to  4 0  m g  d a ily  m a y  b e  g ìv e n  oralty i n  d iv ỉd e d  
d o ses  t o  a lỉe v ia te  m u s c l e  s p a s m  o ỉ  v a r io u s  a e tio lo g ies . F o r  
m u s d e  sp a sm  in  c e re b ra l  s p a s t id ty  o r p o s to p e ra t iv e  sk e le ta l 
m u s d e  sp asm , t h e  BNFC su g g e sts  in it ia l  o ra l  d o se s  b a se d  o n  
a g e  a n d  g iv e n  tw ic e  daily , a s  fo llo w s:
•  1 to  12 m o n th s :  2 5 0  m ic ro g ra m s /k g
•  1 to  5 y ea rs : 2 .5  m g

•  5 to  12 y e a rs : 5 m g
•  12 to  18  y e a rs : lO m g  (m a x im u m  o ỉ  4 0 m g  d a iỉy )
F o r  l ife - th re a te n in g  a c u te  d m g -in d u c e d  d y s to n ic  reac tio n s , 
t h e  BNFC su g g ests  g iv in g  th e  fo llo w in g  d o ses  b a s e d  o n  age 
b y  intravenous in je c tio n  o v e r  3 to  5 m in u te s :
•  1 m o n th  to  12 y e a rs :  100 m ic ro g ra m s/k g
•  12 to  18  y e a rs : 5 to  lO m g
T h e  do se  m a y  b e  re p e a te d  as n e c e s sa ry  a ỉte r  a t  lea s t 10 
m ỉn u te s .

F o r  m u s d e  sp a sm  in  te ta n u s ,  th e  BNFC su g g ests  th a t  
c h ild re n  a g e d  b o m  1 m o n th  to  18 y e a rs  m a y  b e  g iv e n  100 to  
3 0 0  m ic ro g ra m s/k g  e v e ry  1 to  4  h o u r s  b y  in ư a v e n o u s  
in je c tío n ; a lte m a t iv e ly ,  3 to  10 m g /k g  m a y  b e  g iv e n  o v e r  2 4  
h o u r s  b y  c o n tin u o u s  in tra v e n o u s  in íu s io n  o r  b y  n a so d u o -  
d e n a l  tu b e  u s in g  a  su ita b le  liq u id  o ra l do se  fo rm .

D ia z ep a m  m a y  a lso  b e  g iv en  as  a  rectal s o lu t io n  in  a dose 
o f 5 00  n ũ c ro g ra m s /k g  to  c h ild re n  ag ed  1 y e a r  a n d  o lder, 
re p e a te d  e v e ry  12 h o u r s  if n ecessa ry .

A d m in is b a tío n  in  h e p a tic  ỉm p a irm e n t.  O x ỉd a tiv e  m etab -  
o lism  of d ia z e p a m  is a p p a re n tly  re d u c e d  in  p a tie n ts  vvith 
h e p a tic  im p a irm e n t,  re su ltin g  in  a  p ro lo n g e d  half-lU e a n d  
re d u c e d  d e a r a n c e .1' 3 A re d u c tio n  in  d osage  w a s  g e n era lly  
r e q u ire d  in  th e s e  s tu d ie s , b u t  n o  s p e d lic  ad v ic e  is g iven  in 
l icen sed  p ro d u c t  in ío rm a ú o n  for th e  l)K  o r  USA.

1. Branch RA. cl al. Intnvenous adminisiraiion of diazcpam in paiientỉ 
with chronic liver discasc. Gu: 1976; 17: 975-83.

2. Kỉou u, tí al. Dlspositỉon of diazepam and iis major meiabolite 
desmezhỵldỉazepam in patỉenis wilh lỉver disease. Cĩin Pharmacol Thtr 
1977; 21: 430-6.

3. Ochs HR. et aỉ. Repeated dỉazepam doslng ỉn dnrhotic patients: 
cuniulatỉon and Mdatỉon. Q in  Phormacoì Ther 1983; 33: 471-6.

A d m in is tra r io n  in  r e  n a i  im p a irm e n t.  D ia z e p a m  a n d  its 
m e ta b o li te s  a re  e x c re te d  Ln u r in e , a n d  UK  lic e n se d  p r o d u d  
in ỉo rm a t io n  su g g e sts  th a t  do sag e  r e d u c t io n  m a y  be 
re q u ire d  in  p a tie n ts  w i th  re n a l  im p a irm e n t,  b u t  g ives n o  
spedLBc ad v ic e  o n  h o w  to  d o  th is.

C a r d ia c  a r r h y th m ia s .  A lth o u g h  n o t  c o n s id e re d  to  b e  a n  
a n t ia irh y th m ic ,  d ia z e p a m  h a s  b e e n  tr ie d  w ith  g o o d  e ỉf e d  
in  t re a d n g  th e  c a rd ỉo to x id ty  o f c h lo ro q u in e  p o iso n in g  (see 
p . 6 5 2 .3 ). H ovvever, d ia z e p a m  h a s  b e e n  re p o r te d  to  possess 
b o th  a n tìa r r h y th m ic  a n d  p r o -a ư h y th m ic  p ro p e r tie s , possi- 
b ly  d e p e n d in g  o n  th e  d o s e .1

1. Kumagai K, tt ai. Aniiarrhyihmic and proarThyứimic propertỉes oí 
diazepam demonsnated by electrophysiological study in humans. ơin Cardioỉ 1991; 14: 397-401.

c h lo r o q u in e  p o is o n in g . F o r re ỉe re n c e  to  th e  p o ssib le  use  
of d ia z e p a m  to  d e c re a se  th e  c a rd io to x ic  e ữ e c ts  o f  c h lo ro - 
q u in e ,  see  p . 6 5 2 .3 .

C o n v e rs io n  a n d  d is s o c ia tiv e  d i s o r d e r s .  C o n v e rs io n  a n d  
d isso d a tiv e  d iso rd e ts  ( ío n n e r iy  k n o w n  as h y s te r ia )  a re  
c h a ra d e r ís e d  b y  p h y s ic a l sy m p to m s th a t  o c c u r  in  th e  
a b sen c e  o f o rg a n ic  d ise a se .1 M e d ic a tio n  h a s  n o  p a r t  to  p lay  
in  th e  t r e a tm e n t  o f  th e s e  d iso rd ers  u n le s s  th e y  a re  seco n d - 
a ry  to  c o n d it io n ỉ  su  c h  a s  d e p re ss io n  o r  a n x ie ty  d iso rders 
r e q u ir in g  ữ e a tm e n t  in  t h e b  ovvn r ig h t.

T h e re  h a v e  b e e n  su g g estio n s  t h a t  se d a tiv e s  su c h  as 
d iaz e p a m  o r  m id a z o la m  m a y  b e  u se d  to  c o n h rm  th e  
d iagnosis  o f  h y s te r ic a l  pcưalysis.2-3 T he  te s t  te n d s  to  
e x a c e rb a te  o rg a n ic  d ise a se  w h ile  p sy c h ỉa tr ic  d y s lu n c tio n  
m a y  im p ro v e .

ỉ . KÌhỉstTOTD JF. Dissoóatỉvc disorden. A n n u  R iv  Clin Psychol 2005: li 227-
53.

2. Eỉlis SJ. Diaxepam as a ưuứi drug. Laneet 1990; 336: 752-3.
3. Keatỉng JJ, ti aỉ. Hysterícaỉ paralysỉs. Lanat 1990; 336: 1506-7.

D is tu rb e d  b e h a v io u r .  F o r  a  d iscu ssio n  o í  th e  m a n a g e m e n t  
of b t h a v io u r  d is tu rb a n c e s  a s so d a te d  w ith  v a rio u s  psy- 
c h o tic  d iso rd e rs , a n d  th e  v a lụ e  o ỉ  b e n z o d ia z e p in e s , see 
p. 1030 .2 . B e n z o d ia z e p in e s  m a y  a lso  b e  u s e h il  in  p a llia tiv e  
ca re  fo r  t h e  r e l ie í  o f  te rm in a l res tle ssn e ss  a n d  co n iu s io n ; 
h o w e v e r , b e n z o d ia z e p in e  u se  a lo n e  h a s  b e e n  a sso d a te d  
w ith  a n  e x a c e rb a tio n  o f  sy m p to m s. T h o se  th a t  h a v e  b e e n  
tr ie d  i n d u d e  d ia z e p a m . d o n a z e p a m . lo ra z e p a m , a n d  m id - 
a z o la m . P a re n te ra l  m id a z o la m , g iv e n  w ith  t h e  an tlp sy -  
c h o tic  h a lo p e i id o l  is o f te n  th e  t r e a tm e n t  o ỉ  c h o ic e  in  a n  
ỉm m in e n t ly  d y ú ig  p a ú e n t  vvith d e lữ iu m .

D y s p n o e a . D e sp ite  th e  h a z ard s  o í  u se  in  p a tie n ts  w i th  a n y  
fo rm  o f r e s p ira to ry  d e p re ss io n  o r  p u lm o n a ry  in su ff id e n c y  
(see  R e sp ira to ry  S y s tem  D is o rd e n  u n d e r  P re ca u tio n s , 
p . 1 068 .1 ) b e n z o d ia z e p in e s  su c h  as  d iaz e p a m  h a v e  b e e n  
tr ie d  in  th e  ư e a tm e n t  o f d y sp n o e ạ  (p. 108 .3 ), in  th e  b e lie í 
th a t  re d u c t ío n  o f  a n  e le v a te d  re sp ira to ry  d r iv e  m a y  allev i- 
a te  r e s p ira to ry  d istress . H o w ev er, b e n e fl ts  h a v e  n o t  b e e n  
c o n h rm e d . B e n z o d ia z e p in e s  m a y  b e  o f u se  in  p a tie n ts  
vvith a d v a n c e d  c a n c e r  w h o  h a v e  rap id  s h a llo w  re sp ira tio n . 
S o m e 1 re c o m m e n d  t ry in g  a lo w  d o se  o f a  b e n z o d ia z e p in e , 
g iv e n  e ith e r  re g u la rly  o r  as r e q u ire d ,  in  p a ỉỉ ia t iv e  care  
o n ly  tf  a n x ie ty  a p p e a rs  to  b e  a m a jo r  c o m p o n e n t  o r  trígger 
of b re a th le s sn e ss  a n d  is n o t  r e l ie v e d  by

n o n -p h a tm a c o lo g ic a l  m e a su res . T h e  BNP suggests th a t  5 
to  lO m g  d a ily  of d iaz e p a m  m ay  b e  h e lp h il .

i . Davỉs c  Percy G. Brcatblcssncss. cough, and other rcspiraiory problcms. 
In: FaQon M  Hanks G, edỉ. ABC of paiUatìvt can. 2nd ed. London: BMJ 
Publishỉng Group, 2006: 13-16.

E d a m p s ia  a n d  p r e - e d a m p s ia .  D ia z ep a m  h a s  b e e n  u se d  
ío r  th e  in itia l c o n ữ o l o f im p e n d in g  o r  a c tu a l  e d a m p s ia  
(p . 511 .1 ), b u t  m a g n e s iu m  su lía te  is n o w  g e n e ra lly  th e  
p re íe rre d  tre a tm e n t.

E p ilep sy  a n d  o th e r  c o n v u ls iv e  d i s o r d e r s .  Som e b en zo - 
d iaz e p in es  su c h  as d iazep am  a re  u se d  fo r  th e  c o n ư o l o ỉ 
s ta tu s  e p ilep ticu s  (p. 510 .2 ), i n d u d ỉn g  s ta tu s  ep ilep ticu s  in 
p a tie n ts  vvith p o rp h y ria  (b u t see a lso  P o rp h y ria  u n d e r  Pre- 
c a u ú o n s, p . 1067.3), a n d  ío r  íeb rile  c o n v u ls io n s  (p. 511.2) 
a n d  se izu res  a s so d a te d  vvith a lc o h o l w ith d ra w a l 
(p. 1735.1); d iazep am  h a s  also b e e n  u se d  in  e d a m p s ia  (see 
ab o v e) a n d  for n e o n a ta l  se izu res  (p . 5 1 1 .3 ). B enzod ìaz- 
e p in e s  su ch  as  d o b a z a m  a n d  d o n a z e p a m  m a y  be u se d  in 
th e  m a n a g e m e n t o f ep ilepsy  (p. 50 6 .1 ), b u t  th e ir  long- 
te rm  u se  is lim ited  b y  p rob lem s o f s e d a tio n , d e p e n d en c e , 
a n d 'to le ra n c e  to  th e  a n tiep ilep tic  e ííe c ts . D iazepam  has  
b e e n  u se d  as a n  a d ju n c t in  th e  m a n a g e m e n t  of so m e  types  
o f ep ilepsy  in c lu d in g  m y o d o n u s .
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6. Anderson M. Benzodiazeptnes íor proỉonged $eizures. Anh Dis Child Educ 
PrađEd 2010; 95: 183-9.

E x tra p y ra m id a l d iso rd e rs .  For r e íe re n c e  to  th e  use  of 
b en zo d ia z e p in e s  in  th e  tre a tm e n t of a n tip sy c h o tic -in d u c ed  
e x ư a p y ra m id a l d iso rders, see C h lo rp ro m a z in e , p . 1049.2.

Irr ita b le  bovvel s y n d ro m e . A lth o u g h  so m e  ben zo d iaz - 
e p ìn e s  h a v e  b e e n  used  in  th e  m a n a g e m e n t  of irritab le  
b o w el sy n d ro m e  (p. 1813.3) ih e re  is n o  e v id e n c e  to  sup - 
p o n  th e ir  u se  in  th is  cond ition . T h e  re la te d  co m p o u n d  
d e x to S so p a m  (see ToR sopam , p . 1112 .2 ) is u n d e r  in v estì-  
g a tio n .

M a n ia .  B en zo d ỉazep ìn es  h a v e  b e e n  u s e d  as sh o rt- te rm  
a d ju n c ts  in  th e  in itia l c o n ư o l of m a n ic  ep iso d e s  in  p a tie n ts  
w ith  b ip o la r  d iso rd er (p. 397.2) u n t il  l ith iu m  h a s  ach iev ed  
its fu ll e H ed .

s
M uscle  s p a s m . D iazepam  a n d  o th e r  b e n z o d ia z e p in e s  m ay  
b e  used  fo r th e  re lie l o f m u sd e  sp asm  (p. 2 0 1 4 .1 ) of var- 
io u s  a ed o lo g ies  in d u d ìn g  th a t  s e c o n d a ry  to  m u s d e  o r 
jo in t  in íla m m a tio n  o r  tra u m a , su c h  as in  a c u te  lovv b a c k  
p a i n  (p. 9 .2 ), o r  re su ltìn g  b o m  s p a s t i c i t y  (p . 2014 .2 ), 
d y s to n i a s  (p. 903 .3 ), s t í f f - m a n  s ỹ n d r o m ẽ  (see belovv), 
c e r e b r a l  p a ls y ,  p o is o n in g .  o r t e t a n u s  (p . 2 0 2 9 .2 ). H igh 
doses a re  o íte n  re q u ire d  a n d  t re a tm e n t  m a y  be  lim ited  by  
a đ v e tse  e ííec ts  o r  by  risk  of d e p e n d en ce .

STÌFF-MAN SYNDROME. S tiU -m an sy n d ro m e  is a  ra re  condi- 
tio n  c h a ra a e r is e d  b y  p a in fu l in te r m itte n t  spasm s an d  
rig id ity  o f th e  ax lal a n d  lim b m u sc les. I ts  e x a a  cause  is 
u n k n o w n  b u t  th e re  is so m e  ev id en ce  to  im p lica te  a u to a n -  
tibod ies ag a in s t o n e  o f th e  en zy m es in v o lv e d  in  th e  sy n th -  
esis o f th e  n e u ro tra n s m itte r  g a m m a -a m in o b u ty r ic  a d d  
(GABA). Í t is b e q u e n tly  asso tía te d  w ith  a u to - im m u n e  dis- 
eases  a n d  ty p e  1 d ỉab e tes  m eU itus. P a tie n ts  typ ically  
re sp o n d  to  b en zo d ia z e p in e s  a n d  th is  m a y  b e  o f  u se  in  th e  
d iỉỉe re n tia l d ỉagnosis o f th e  sy n d ro m e. D ia z ep a m  h a s  b een  
th e  m a in s ta y  of tT eatm en t b u t d o n a z e p a m  m a y  also b e  of 
use . e sp e tía lly  in  {amiỉial startle  d isease , a  ra re  con g en ita l 
fo n n  o f s tiff-m an  sy n d ro m e . A lth o u g h  r ig id ity  a n d  spasm s 
in  s tííf -m a n  sy n d ro m e  a re  n o t  c o m p le te ly  reso lv ed  by  
d iazep am  th e  d eg ree  o f  im p ro v e m e n t c a n  b e  su ff id e n t to  
res to re  th e  b m c tio n a l level to  n e a r  n o rm a l.  H ow ever, 
la rg e  doses a re  o ften  re q u ired  a n d  se d a tio n  m ig h t b e  a lim - 
itin g  ỉac to r  in  som e p a tìe n ts . O th e r  d ru g s  t h a t  h a v e  b e e n  
u se d  w h e n  d iazep am  is in e ílec tiv e  o r  p o o r ly  to le ra te d  
i n d u d e  b a d o ỉe n  o r  so d iu m  va lp ro a te  b u t  b e n e fit  m ay  b e  
less e v id e n t. T h ere  h a v e  b e e n  iso la ted  a n e c d o ta l  rep o rts  of 
im p ro v e m e n t w ith  v ig ab a trìn , tia g a b in e , g a b a p en tin , a n d  
lev e tira c eta m ; b o tu lin u m  A to x in  h a s  a lso  b e e n  tried . 
A n tiep ilep tic s  o r  b a d o íe n  m ay  so m e tim e s  b e  co m b in ed  
w ith  b e n z o d iazep in es . C orticostero ids m a y  b e  of benefit, 
a l th o u g h  a n y  resp o n se  m a y  tak e  se v era l w e e k s , a n d  th e  
c h ro n ic  n a tu r e  of th e  d iso rd er a n d  th e  h ig h  in đ d e n c e  of

All cross-reíerences reíer to entries in Volume A
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ty p e  1 d ia b e te s  m e l l i tu ỉ  m a y  m a k e  th e ir  u se  p ro b le m a ú c . 
O th e r  a t te m p ts  a t  im m u n o m o d u ia ó o n  s u c h  a s  p ỉasm a - 
p h e re s is  h a v c  y ic ld e d  v a ria b le  resu lts ; th e re  is so m e  evi- 
d e n c e  o ỉ  th e  e íb c a c y  o f  im m u n o g lo b u lin s  b u t  re p e a te đ  
in h is io n s  a re  r e q u ire d  to  m a in ta in  response .
R e íe re n c e s .

1. Stayer c Mcinck H-M. SdS-nun SỴOdrome: an ovcrvtevv. Ntunbíia 
1998; 13: 83-a.

2. Levy LM. tt  ol. The stíS-peoon syndtome • an autoimmune dỉsorder 
aữccting neurotransmỉssỉon of X -amỉnobutyric add. Am ĩntem Mtd 
1999; 131: 522-30

3. Meindc B-M. Sdỉt man lyndrome. CHS Driigs 2001; 13:313-26.
4. Oalakaa MC «f ÚL Hlgh-dose innavenous Inunune ịlnhultn ỉor sdS- 

person syndrome. N EhịI J Mtd 2001; 343:1870-6.
3. Vasconcdos OM. Dalakaỉ MC. Stiữ-penoa syndrome. Cun Trut Optìom 

Ntunt 2003: 3:79-90.
6. Muiinson BB. StíS-penon syndrome. Neuroỉogừt 2004; 10:131-7.
7. Dabkas MC Advanca in (he pathogenesứ and treatment oi padena 

with mu petson syndrome. Cun Mnoeỉ Ntumá t tp  2008; 8:48-33.

N a u s e a  a n d  v om H ing . B en zo d iazep in es , p a r t ic u la iiy  Ior- 
a z e p a m , a re  u s e đ  as  a d ju n c ts  in  th e  m a n á g e m e n t  of 
n a u s e a  a n d  v o m itin g  (p . 1 8 14 .3 ) in d u c e d  b y  c a n c e r  
c h e m o th e ra p y , p a rt ic u la r ly  a n đ d p a to ty  e m esis. M id- 
a z o la m  h a s  b e e n  D ied  ỉo r  th e  p ro p h y lax is  o f  p o s to p e ra tiv e  
n a u s e a  a n d  v o m itin g ; fo r re íe re n c e s , see p . 1 086 .3 .

P re tn e n s tru a l  s y n d ro m e .  F o r  m e n t io n  of t h e  l im ite d  ro le  
of b e n z o d ia z e p in e s  in  th e  m a n a g e m e n t o f  p re m e n s tru a l  
sy n d ro m e , se e  P - '2 2 7 2 .3 . i ■:
S c h iz o p h re n ia .  B e n z o d iaz e p in es  m a y  b e  u s e ỉu ỉ  a d ịu n o s  
to  a n tip s y c h o tìc s  i n  t h e i n i ó a l  m a n a g e m e n t  o ỉ  s c h ữ o -  
p h r e n ia  (p. 1 0 3 1 .3 ).

S l e e p - a s s o ả a t e d  m o v e m e n t  d iso rd e rs .  S le e p -a s so d a te d  
m o v e m e n t  d iso rd e rs  (p. 1 0 3 4 .2 ) ra re ly  r e q u ữ e  t re a tm e n t  
o th e r  t h a n  th e  sy m p to m a tic  t re a tm e n t o ỉ  s le e p -re la te d  
m e d ic a l  probletQ S. S om e o ỉ  th e s e  co n d itío n s, i n d u d in g  
res tle ss  legs s y n d ro m e , sleepvvalk ing , a n d  n ig h t  te rro rs , 
h a v e  b e e n  r e p o r te d  to  re s p o n d  to  b e n z o d ia 2ep in e s . 
Â ỉth o u g h  th e  m u sc le  r e la x a n t  a n d  a m d o ly tic  a c tío n  o f a  
b e n z o đ ia z e p in e  c a n  b e  h e lp ỉu l  in  b ru x ism  ( te e th  g rin d in g ) 
it  h a s  b e e n  r e c o m m e n d e d  th a t  t h e y  ỉh o u ld  o n ly  b e  p re -  
sc rib ed  o n  a  s h o r t - te im  b asis  d u r in g  th e  a c u te  p h a se . 

R e fe re n c e s .
1. Schenck CH. Mahovnld MW. Long-term. nighdy benĩodlaiepine 

treatment ot injuríouj paiuomnías and Qther (Baorden ot dỉsruptcd 
noctumal sleep In 170 adults. Am J Mcd 1996; 100: 333-7.

S u b ỉ ta n c e  d e p e n d e n c e .  T h e  b e n z ó d ia z e p in e s  a re  u se d  in  
th e  s y m p to m a tic  m a n a g e m e n t  o f  akohoỉ w ith d ra w a l 
(p. 1 7 3 5 .1 ), o f  opừrid vtrithdravval (p . 109.2). a n d  o f coccànt 
w ith d x aw a l (p . 1990 .1 ).

V e r tig o . A lth o u g h  in tra v e n o u s  d iazep am  h a s  b e e n  u se d  to  
a b o rt  a c u te  a tta c k s  o ỉ  v e rtig o  o f p e r ip h e ra l  o rig in  
(p. 6 1 2 .3 ) ,  i t  c a n  p ro lo n g  c o m p e n sa tìo n  a n d  re c o v e ry  b o m  
v e s tib u la r  le s io n s .1

1. Rascol 0. tí ai. Amỉvertỉgo medỉcatioos and đrug-ỉnđaced vertỉgo: 1 
phannacoỉogỉcal review. Drugs 1995; 50:777-91.

Dependence and Withdrawal
T h e  d e v e lo p m e n t  o f  d e p e n d e n c e  is  c o m m o n  a b e r  r e g u la r  
U5C o f  b e n z o d la z e p in e s , e v e n  in  th e ra p e u tìc  d o se ỉ  ỉo r  sh o rt  
p e rio d s . D e p e n d e n c e  is p a r t ìc u la d y  likely  in  p a d e n t ỉ  w i th  a 
h is to ry  o f  a lc o h o l o r  d ru g  a b u s e  a n d  in  th o se  vvith m a rk e d  
p e rs o n a lity  d iso rd e rs . B en z o d iaz e p in es  sh o u ld  th e re ỉo re  b e  
w ith d ra w n  b y  g ra đ u a l r e d u c tio n  o f  th e  d o se  a l te r  reg u la r  
u se  fo r  e v e n  a  f e w  vveeks; th e  tim e  n e e d ed  fo r  w ith d ra w a l 
c an  v a ry  b o m  a b o u t  4  vveeks to  a y e a r  o r m o re . T h e  e x te rn  
to  w h ic h  to le ra n c e  occurs  h a s  b e e n  d e b a ted  b u t  a p p e a rs  to  
in v o lv e  p s y c h o m o to r  p e r ío r m a n c e  m o re  o l tẽ n  t h a n  
a n x io ly tic  eH ects. D ru g -see k in g  b e h a v io u r  is u n c o m m o n  
vvith th e r a p e u t ic  doses  o f  be n z o d ia z e p in e s . H igh  doses of 
d ia z e p a m  a n d  o th e r  b cn z o d ia z e p in e s , in je c te d  in ư a v e -
nously, have been abused for theừ euphorìant eHects.

B e n z o d ia z e p in e  w ó th d ra w a l sy n d ro m e . D e v e lo p m e n t of 
d e p e n d e n c e  to  b e n z o d ia z e p in e s  c a n n o t b e  p re d ic te d  b u t  
t isk  ỉa c to rs  i n d u d e  h ig h  d o sag e , reg u la r  c o n tin u o u s  use , 
th e  u s e  o f b e n z o d ia z e p in e s  w ỉth  a  ỉh o r t  h a lH iíe ,  u s e  in  
p a tie n ts  vvith  d e p e n d e n t  p e is o n a l ity  th ara c te r is tic s ' o r  a  
h is to ry  o ỉ  d r u g  o r  a lco h o l d e p e n d e n c e , a n d  th e  d ev e lo p - 
m e n t  o f  to le ra n c e .  T h e  m e c h a n ism  o ỉ  d e p e n d e n c e  15 
u n c le a r  b u t  m a y  in v o lv e  re d u c e d  g a m m a -a m in o b u ty r ic  
a d d  (G A BA ) a c tiv ity  r e s u ltin g  b o m  d o v v n -reg u ỉa tio n  o ỉ 
G A BẢ  re c e p to rs .

S y m p t o m s  o f  b e n z o d ia z e p in e  w ith d ra w a l i n d u d e  
a n x ie ty ,  d e p re s s io n . im p a ire d  c o n c e n tra tio n , in so m n ia , 
h e a d a c h e , di77in.ess, t in n ỉ tu s ,  lo ss  o ỉ  a p p e ti te ,  t re m o r, 
p e rsp ira tio n , i ir ita b ilỉty . p e rc e p tu a l  d is tu ĩb a n c e s  s u d i  as  
h y p e rs e n s it ív ity  to  p h y ã c a l ,  v isu a l, a n d  a u d ito ry  s tím u h  a n d  
a b n o n n a l  ta s te ,  n a u se a , v o m id n g . a b d o m in a l c ram ps, 
p a lp ita t ìo n s . m ild  systo lic  h y p e rte n s io n . t a đ iy c a rd ỉa ,  a n d  
o r th o s ta tic  h y p o te n s io n . R a re  a n d  m o re  se rio u s  sy m p to m ỉ 
i n d u d e  m u s c le  tw i tc h in g ,  c o n lu s io n a l  o r  p a ra n o id  
p s y c h o s is ,  c o n v u ls io n s ,  h a l lu c in a t io n s ,  a n d  -a S ta te

resem b lin g  d e lir iu m  tre m e n s .  B ro k e n  sleep vvith  vìv id  
d rea m s a n d  in c re a se d  R E M  sleep  m a y  persist fo r  som e 
vveeks a b e r  w i th d ra w a l  o f  b en z o d ia z e p in e s .

S y m p to m s ty p ic a l o f w i th d ra w a l h a v e  o c cu rred  despite  
c o n tín u e d  u se  o f  b e n z o d ỉa z e p in e s  a n d  h a v e  b e e n  a ttr ib u te d  
e ith e r  to  t h e  d e v e lo p m e n t  o f  to le ran c e  o r, as in  t h e  case  of 
v e ry  sh o r t - a c t in g  d ru g s  s u c h  as tria zo la m , to  rap ld  
b e n z o d ia z e p in e  e lim in a tio n . P seu d o w ith d ra w a l h a s  b e e n  
re p o r te d  i n  p a tie n ts  w h o  b e lie v e d  in co rrec tly  Ịh a t  t h e ữ  dose 
o f b e n z o d ia z e p in e  w a s  b e in g  red u c e d . B en zo d iazep in e  
w ith d ra w a l sy n d ro m e  c a n  th e o re d c a lly  b e  d isd n g u iỉh e d  
b o m  th e s e  re a c tio n s  a n d  b o m  re b o u n d  p h e n o m e n a  ( re tu m  
o f o rig in a l sy m p to m s  a t  g r e a te r  th a n  p re t re a tm e n t  severity ) 
b y  th e  d ỉữ e r in g  t t a n e  c o u r s e .  A  w ith d ra w a l sy n đ ro m e  is 
c h a ra c te r ise d  b y  i ts  o n se t, b y  th e  d e v e lo p m e n t o f  n e w  
sy m p to m s, a n d  b y  a  p e a k  in  ín te n s itỹ  fo llo w e d  by  
re s o lu d o n . O n se t  oi w i th d ra w a l  sy m p to m s d ep e n d s  o n  th e  
h a lM iỉe  o ỉ  t h e  d ru g  a n d  i ts  a c tiv e  m etab o lite s . S y m p to m s 
c a n  b e g m  w ith in  a  fe w  h o u r s  a b e r  w ith d ia w a l o ỉ  a  sh o rt- 
a c d n g  b e n z o d ia z e p in e , b u t  m a y  n o t  d e v e lo p  fo r  u p  to  3 
w e e k s  a b e r  s to p p m g  a  lo n g e r-a c tín g  be n z o d ia z e p in e . 
R e so lu tio n  o ỉ  sy m p to m ỉ m a y  ta k e  se v era l days o r  m o n th s . 
T h e  d e p e n d e n c e  in d u c e d  b y  s h o rt-  a n d  lo n g -a c d n g  
b e n z o d ia z e p m e s  a p p e a r s  to  b e  q u a li ta t iv e ly  sũ n ila r  
a lth o u g h  w ith đ ra w a l  sy m p to m s  m ay  b e  m o re  s e v e re  w ith  
s h o n -a c tin g  b e n z o d ỉa z e p in e s . R e b o u n đ  e ãec ts  a re  also 
m o re  lik e ly  w i th  s h o n -a c t in g  benzod iazep ines . R e b o u n d  
a n d  w ith d ra w a l sy m p to m s  d e v e lo p  p a rtìcu la rly  rap id ly  w ith  
th e  v e iy  s h o rt- a c tin g  d ru g  triazo lãm .

W ith  in c re a se d  av vareness  o f  th e  p ro b le m s of b e n z o d ỉa -  
z e p in e  d e p e n d è n c e ,  e m p h a s i ỉ  h a s  b e e n  p la c e d  o n  
p r e v e n t i o n  b y  p r o p e r  u s e  a n d  c a re b il p a tie n t  se lecd o n . 
F o r e x a m p le , t h e  U K  C S M  h a s  r e c o m m e n d e d  th a t  
b e n z o d ia z e p in e s  s h o u ld  b e  rese rv ed  ỉo r  th e  s h o tt - te im  
re lie í  (2 to  4  w e e k s  o n ly )  o f  a n x ie ty  t h a t  is severe, d isab ling , 
o r  su b je c tin g  th e  m d iv ỉd u a l to  u n a c ce p ta b le  d istress  a n d  is 
o c c u m n g  a ỉo n e  o r  w i th  in so m n ia  o r  sh o rt- te rm  psy ch o so - 
m a t íc  o r g a n ic  o r  p sy c h o tic  illness.

W i t h d r a w a l  b o m  lo n g - te n n  be n z o d ia z e p in e  u s e  sh o u ld  
g e n e ra lly  b e  e n c o u ra g e d . E stab lish e d  d e p e n d e n c e  c a n  be  
diỉ& cult to  ư e a c  t h e  p a t ie n t  sh o u ỉd  h a v e  p ro ỉe ss io n a l an d  
ỉam ily  s u p p o r t  a n d  b e h a v io u ra l  th e ra p y  m ay  b e  he lp íu L  
W ith d raw a l i n  a  s p e d a l is t  c e n tr e  m a y  b e  re q u ừ e d  fo r  som e 
p a tie n ts .  A b ru p t  w i th d ra w a l  o ỉ b e n z o d ia z e p in e s  h a s  
le su lte d  in  s e v e re  w ith d ra w a l  sy m p to m s, so  b e n z o d iazep in e  
w ith d ra w a l s h o u ld  b e  A exib le  a n d  c a rr ie d  o u t a t a  to le rab le  
re d u c tio n  ta  t e  t h a t  is d e p e n d e n t  o n  th e  in itia l dose, đ u ia t io n  
o f u se , a n d  d in ic a l  r e sp o n se . s h o r t - te r m  use rs  (2 to  4  vveeks 
o n ly ) c a n  usuaQ y  ta p ẽ r  o ff vv ith in  2 to  4  w eeks; h o w e v e r , 
lo n g -te rm  u se rs  s h o u ld  b e  w ith d ia w n  o v e r  sev era l m o n th s  
o r  m o re . C lin iõ a n s  o b e n  ía v o u r  tra n s ỉe r tin g  lo n g -te rm  
b e n z o d ia z e p in e  u s e rs  s te p w ise , o n e  d o se  a t a  t im e  ov er 
a b o u t a  w é e k , to  a n  e q u iv a le n t  dose o f  d iazep am  g iv en  a t 
n ig h t; t h e  foU ow úig r o u g h  d osage  e q u iv a le n ts  to  diazepam 
s  mg h a v e  b e e n  ic c o m m e n d e d  in  th e  UK:

•  a lp ra z o la m 2 5 0 m ic ro g ra m s
•  c h lo rd iaz e p o x id e  12 .5  m g
•  d o b a z a m Ĩ 0 m g
•  d o n a z e p a m  2 5 0  m ic ro g ram s
•  f lu r a z e p a m 7 .5  to  15 m g
•  lo p ra z o la m  0 .5  to  1 m g
•  lo ra z e p a m  5 0 0  m ic ro g ra m s
•  lo n n e ta z e p a m  0 .5  to  1 m g
•  n itra z e p a m  5 m g
•  o x a z e p ã m  10 m g
•  te m a à e p a m  1 0  m g

T he  d a ily  do sag e  o f  d ia z e p a m  c a n  th e n  b e  red u ced  in  s tep s  of 
1 to  2  m g  e v e ry  2  to  4  w e e k s . In  p a tie n ts  tak in g  h ig h  doses  of 
be n z o d ia z e p in e s . i t  m a y  b e  a p p ro p r ia te  in itia lly  to  re d u c e  Ũ1 

5teps o f u p  to  o n e - te n th  o f  t h e  daily  d o se  every  1 to  2  w eeks. 
u  tro u b le so m e  a b s tìn e n c e  e b e c ts  o c c u r  th e  dose s h o u ld  be 
h e ld  lev e l fo r  a  lo n g e r  p e r io d  b e to re  íu r th e r  re d u c tio n ; 
in creaseđ  d o sag e  s h o u ld  b e  a v o id e d  iỉ possib le. S m a lle r  steps 
o ( 5 0 0 m ic ro g ra m s  m a y  b e  a p p ro p tia te  to tvards t h e  e n d  o í 
vvithđravval. F o r  lo n g - te rm  p a tìe n ts . t h e  tim e r e q u ữ e d  for 
co m p le te  w i th d ra w a l c a n  v a ry  b o m  sev era l m o n th s  to  a 
y e a r  o r  lo n g e r .  I n  m a n y  c a se s  th e  ra te  o f vvithdratval is best 
d e d d e d  b y  th e  p a t i e n t  A d ju v a n t th e ra p y  vvith b e ta  
b tockeis. a n tid e p re s sa n ts , a n d  a n tip sy c h o tic  drugs s h o u ld  be  
a v o id ed  vvhere  po ssib le .

S y m p to m s g ra d u a lly  b n p ro v e  a b e r  w ith d ra w a l b u t 
postvvithdravval sy n d ro m e s  las ting  fo r  severa l w e e k s  o r 
m o n th s  h a v e  b e  e n  d e sc r ib e d . W ĩth d raw a l sy m p to m s in  
lo n g -te tm  u s e is  u s u a lly  r e s o lv e  w ith in  6  to  18 m o n th s  o f th e  
la s t dose . C o n t in ù e d  s u p p o i t  m a y  b e  re q u ữ e d  to r  th e  fiist 
y e a r  a f te r  w i th d ra w a l to  p r e v e n t  re lapse .
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eleetloiiMethoiivlatestReleaỉeđ (accessed 21/08/08)

2. Mirrioa 5. Tyrer p. Banodiaiepine dependence: avoidance and 
withdrawaL DruỊSafay 1993; 9:93-103.

3. Pétureon H. The brnTndlarepine wfahdnwal ayndrome. Addktũm 1994: 
89:1435-59.

4. Aỉhton H. The ueatment of benzodiazepine dependence. Addiaán 1994; 
89:1535-41.

5. 0'Brien CP. Benzodỉazeplne use, abuse, and dependence. J ơin 
Ạỵdtũny 2005; 66 (suppl 2): 28-33.

6. DenbC, <tat Phaimacologlad intervention] tor benaxUaiepIne mono- 
dependence management ỉn outpatỉent settìngs. Avaỉỉable ỉn The 
Coduane Database ot Syitematlc Keviews; bsuẽ 3. Chichester John 
WIley:20 06  (accesed 14/03/08).

7. Oudẽ Voshaar RC tt  tl. SÓategies tor dlscondnuing hmg-tenn 
benmdaaepine use: meta-analysia. Br J Pĩychiữtry 2006; 189: 213-20.

8. DoH (England) and the devolved administntioiu (2007). Dtuị misua 
and dtpmdtmr. UKỊUiddũm an dbtíeuỉ muiuỊmtm  (updated September 
2007). London: Department o( Health (Englánd), the Scotthh 
Govenunent. Wdah Aasembly Govemment and Northern Irrỉand 
Heecunve. Also available ac http://wwwjuajihs.ukAiploa(b/dinical_ 
guỉdeỉĩnes_2007.pdỉ (accessed 26/07/10)

9. LaderM.aa/.wĩthdmw(ngbenxocBaxepinesinptimaryare.CNSDntỊỊ
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Adỵerse F f f e đ s

Diovvsiness, sedatìon , m u s d e  w e a k n e ss . a n d  a ta x ỉa  a re  th e  
m ost b e q u e n t adv erse  e& ects o ỉ  d iaz e p a m  u se . T h ẹy  
generally  decrease o n  c o n tb m e d  d ọ sa g e  a n d  a r e  a  
consequẽnce of CNS d e p re ss io n . L ess b e q u e n t  e&ects 
in d u d e  vertigo, h e a d ac h e , c o a h iã o n ,  d e p re ss io n  (b u t see 
ESects on M en ta l F u n c tio n , p .  1 0 6 6 .1 ), s lu rred  sp e e c h  o r  
dysarthria, đ ian g e s  in  libido, tre m o r,  v isu a l  d ỉs tu ib a n c e s , 
u rinary  te te n ú o n  o r  in c o n tin e n c e ,  g a s tro in te s tin a l dis- 
tutbances, changes ỉn  sa liv a tio n , a n d  am n e s ia . Som e 
pađen ts m ay h av e  a p a ra d o x ic a ỉ e x d ta t ìo n  v rh ich  m a y  le a d  
to  hostility, a g g resâo n , a n d  d is in h ib it io n . Jau n d ic e , b lo o d  
disorders, an d  h y p ersen sitìv ity  r e a c tío n s  h a v e  b e e n  re p o r te d  
ra rd y ; laised liver e n z y m e  v a lu e s  h a v e  o ccu rred . R espừ - 
a to ry  depression a n d  h y p o te n s io n  o ccasio n a lly  o c c u r  w ith  
h igh  dosãge a n d  p a re n tẽ ra l  u se .

Pain and  th ro m b o p h ỉe b itis  m a y  o c c u r w i th  so m e 
intravenous ỉo im u la tio n s  of d iaz e p a m .

Overdosage can  p ro d u c e  CN S d ẹ p re s s io n  a n d  c o m a  o r  
paiadoxical e x d ta tio n . Hovvever, ta ta li tìe s  are  r a re  w h e n  
taken  alone.

Use of d iazepam  ỉn  th e  f irs t t r im e s te r  o f  p re g n a n c y  h as  
occasionally b e e n  a sso d a te d  w i th  c o n g e n ita l  m a ỉío n n a tío n s  
in  th e  in ían t b u t  n o  d e a r  re la tio n sh ip  h a s  b e e n  estab lish ed . 
This topic is rev iew ed  u n d e r  P re g n a n c y  p .  1067.3 . U se  o f 
diazépàm  in  la te  p re g n a n c y  h ă s  b e ẽ n  a sso d a te d  w ith  
intoxication of th e  n e o n a te .

G iránogenicH y. T he  In te rn a t io n a l  A g e n c y  fo r  R e se a rc h  
o n  Cancér c o n d u d e d 1 th a t  th e r e  w a s  s u ff id e n t ev id e n c e  
b o m  h u m an  stuđies th a t  d iaz e p a m  d id  n o t  p ro d u ce  b rea s t 
cancer, and  th a t  th e re  w e re  m a d e q u a te  d a ta  to  s u p p o it  its 
po ten tial c a rd n o g e n id ty  a t  o th e r  s ite s . For m o s t o th e r  
benzodiazepines th e  lac k  o f h u m a n  s tu d ie s  m e a n t th a t  th e  
cardnogenic risk  to  h u m a n s  w a s  n o t  d a s sib a b le . H o w e v e r, 
th ere  appeared to  b e  s u ỉb d e n t  e v id e n c e  o f  c a rd n o g e n id ty  
in  animal ỉtu d ie s  for o x a z ep a m  to  b e  d a ssif ie d  as  possib ly  
cartínogenic in  h u m a n s .

ỉ. IÀRCAVHO. Some phannaceutíctỉ drugs. IARC mữttograpkỉ m  tht 
evaiiutíùn ofcaràrtogatừrừkx ta humons volume 6 6 1996. Also available at 
hnp://rnonographs.Urc.fr/ENG/Monographs/vol66/voIume66.pdf 
(accessed 15/05/06)

E ffeds on  b o d y  tem p e rc r tu re . S tu d ie s  in  h e a lth y  su b - 
jec tsu  indicate th a t  b e n z o d ia z e p in e s  c a n  re d u c e  b o d y  
tem pera ture . A b e r  a  sing le o ra l  do se  o ỉ  d iazep am  10 m g  in  
11 $ubjects, b ody  te m p c ra tu re  o n  e x p o s u re  to  co ld  fell to  a  
m ean  of 36.93 degrees c o m p a re d  w i th  37 .08  d eg re e s  o n  
expósure w ith o u t th e  d ru g .1 A n  8 6 -y ea r-o ld  w o m a n  
developed h y p o th erm ia 5 a b e r  b e in g  g iven  n itra z e p a m  
5 mg. After recovery  she  w as m ỉs ta k e n ly  gi v en  a n o th e r  5- 
m g dose of n itra ze p a m  a n d  a g a in  d e v e lo p e d  h y p o th e rm ia . 
M idazolam (given a s  a n a e s th e tic  p re m e d ic a d o n )  a lso  p ro - 
duces m odest decreases in  co re  b o d y  te m p e ra tu re .  vvhich 
can  b e  abolished by a tro p in e ,4 b u t  i ts  e b e c ts  a re  neg lig ib le 
com pared vvith o th e r  e le m e n ts  o f  t h e  a n a e s th e tic  regi- 
m en .5

H ypotherm ia h a s  b e e n  re p o r te d  i n  th e  n e o n a te s  of 
m othêrs given b en zo d ia z e p in ẽ s  d u r in g  th e  la te  stages of 
pregnancy.

ỉ. Martin SM. The eSect of dlazepam on body teropenture dìange ỉn 
humao* dudng coỉd exposure. J ơin Pharmoeoỉ ỉ 955; 29:611-13.

2. Matsukawa Te tí oỉ. LM. miđazoUin u  premedlcatỉon produces a 
concenoatỉon-dependent decrease In core temperaturẽ ỉn maỉe 
volunicers. BrJ Aitoaxh 1997; 78; 396-9.

3. bnpaDomeni M. Ezzat R. Hypothermla assodated with nitE2zepam  
admiràstratỉon. BMJ 1976; 1:223-4.

4  Matsukawa Te tí aỉ. Atropỉne prevents mỉdazoỉam-induced co re 
hypothennỉa ỉn eỉderly patỉents. J Cĩữt AĩUĩứt 2001; 13: 504-5. -

5. Kurz A.tíaL  Mldatolãm mlnimaUy impain thermoreguỉatory controỉ. 
Anaxh Aỉiãlg 1995; 91:393-8.

Effech on e n d o c rín e  (u n d io n .  G a lá c to irh o e a  w ith  n o rm a l 
serum -pro lactín  c o n c e n tra d o n s  h a s  b e e n  n o tẹ d  in  4  
w om en  taking bem o d iaỵ .ep in es .1 G y n a e c o m a stìa  h a s  b e  e n  
repo ited  in  m e n  tak m g  d iaz e p a m ;1'4 d o se s  ra n g e d  b o m  u p  
to  30 mg daily  to  u p  to  1 40  m g  d a ily . S e ru m -o e strad io l 
concentrations w e re  ra ise d  in  so m e  p a tie n ts . H ovvever, 
raised p lasm a-testoste rone  c o n c e n tra tio n s  h a v e  also

http://wwwjnhn.tov.uk/bome/
http://wwwjuajihs.ukAiploa(b/dinical_
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o c a ir r é d  in  m e n  ta k in g  d ia z e p a m  10  to  2 0  m g  d a ỉly  fo r  2 
w e e k s .5

ỉ . XỉeÌĐberg DG t í  a i  Galactorrhea: a snidy o! 23 5 aưes, IndudỉĐg 45 with 
phuỉtary tum on. N Engl J  Med 1977; 2,96: 359-600.

2. Moerdt HJ, Magelund G. GynKConustù and đUzepam abuse. Lanat 
1979; lĩ 1344-5.

3. ổergman D, t í  a/. Increased oestn d ĩo l ỉn diaxepam reỉated 
gynaecomastía. Lattctí 1981; Uỉ ỉ 225-6.

4 . ĩẽỉenkovic AV, Macukanovic-Goỉubovỉc 12). Dỉazepara*assodated 
gynecocnattla. A m  Pharmaeother 2003; 39: 201.

5. Argủeũes AE. Rosner J. Diazep*m and piasma-iestosterone levels. Lanctí 
1973; ỉfc 607.

Effects 0 0  t h e  e y e s .  B rovvn o p a d d c a t io n  o f  t h e  le n s  
o c c u rre d  in  2  p a tie n ts  tv h o  to o k  o ra l  d ia z e p a m  5 m g  o r  
m o re  d aily  o v e r  s e v e ra l  y e a r s .1 S e v e re  v isu a l fie ld  loss 
a s so d a te d  w i th  v e ry  h ig h  d o se s  ( lO O m g ) o f d ia z e p a m  h a s  
a lso  b e e n  d e sc r ib e d .2

1. Pau H. Btaune schelbenlSrmlge Einlagerungea In dle Lime na ch 
Langidigabe von D U upam  (Vallum). Kỉin M n u o il ÁUỊmhtữU 1955; 
157:214-20.

2. Elder MJ. Diazcpam and ĩts ríỉecu on visual ỉlcldi. Auil s  Z J  Opklhalmoỉ 
1992: 20: 267-70.

E ffe c h  o n  th e  livér. C h o le s ta t ic  j a u n d ic e 1 a n d  ío ca l h e p a tic  
n ec ro sis  vvith in tr a c e l lu la r  c h o le s tas is2 h a v e  b e e n  a sso -  
d a te d  w ith  t h e  u se  o f  d ia z e p a m .

1. Jldc H. íf a i  Drug-lnduced Uvcr diseasc. J Oin H u rm ta l 1951; 21: 359- 
54.

2. Tedesco FJ. Mills LR. Diaxepam (Vatỉum) bepatỉtỉs. Dig Dù Sà 1952* 27; 
470-2.

E ffe d s  o n  m e n ta l  ỉu n c t io n . T h e  e S e c ts  o ỉ  b e n z o d ia z e p in e s  
o n  p s y c h o m o to r  p e r ío r m a n c e  in  la b o ra to ry  te s ts 1 a iẽ  n o t  
ea sily  e x tra p o la te d  to  t h e  d in ic a l  s itu a tio n . F o r  e x a m p le  
p o s to p e ra đ v e  c o g n it iv e  d y s h m c tio n  in  th e  e ld e rỉy  d o e s  n o t  
s e e m  to  b e  re la te d  to  b e n z o d ia z e p in e  c o n c e n tra t io n  ỉn  th e  
b lo o d .1

A  m e ta -a n a ly s is 3 o f  13 s tu d ie s  ío u n d  th a t  lo n g - te rm  
b e n z o d ia z e p in e  u se  is  a s s o d a te d  w i th  c o g n id v e  dystunC Tion 
s u  c h  as im p a irm e n ts  i n  v isu a l-sp a tỉa l  ab ility , c o n c e n tra t io n  
a n d  a tte n tìo n , m o to r  skills, v e rb a l  a n d  n o n -v e rb a l  m e m o ry , 
re a c tio n  tim e , a n d  g e n e ra l  in te l le c tu a l  ab ility . A  íu r th e r  
m eta -a n a ly sis4 u s in g  so m e  o f  th e  a b o v e  s tu d ies  su g g e ste d  
th a t  a lth o u g h  c o g n it ív e  h in c t io n  im p ro v e d  a h e r  b e n z o d ia -  
z e p in e  w ith d ra w a l,  th e r e  r e m a in s  s ig n iũ c a n t im p a in n e n t ,  a t 
le a s t  fo r th e  fixst 6 m o n th s ,  vvh en  c o m p a re d  vvith  c o n tro l  
su b je c ts  o r  n o n n a t ìv e  đ a ta  a n d  th a t  so m e  im p a in n e n t  m a y  
b e  p e im a n e n t

P arad o x ỉca l r e a c t io n s  c h a ra c te r is e d  b y  in c re a se d  ta lk a -  
tiv e n e ss , e x d te m e n t ,  in so m n ia ,  e x c ess iv e  m o v e m e n t,  
h o stility , a n d  ra g e  h a v e  b e c n  re p o r te d ’ vvith b e n z o d ia z -  
e p in e s . T h ese  re a c t io n s  o c c u r  in  less  t h a n  1 % oí p a tie n ts  a n d  
th e r e  i ỉ  so m e  e v id e n c e  tb a t  y o u n g  o r  a d v a n c e d  ag e . g e n e tic  
p re d isp o s itío n , a lc o h o lism , a n d  p s y c h ia tr ic  OT p e r s o n a lity  
d iso rd ẽ rs  a re  r is k  ỉac to rs .

S ex u a l ta n ta s ie s  h a v e  b e e n  re p o r te d  in  w o m e n  se d a te d  
w ith  in tra v e n o u s  d i a z e p a m o r  m id a z o la m .' T h ese  a p p e a r  to  
b e  d o se -re la te d .7

T he  v ie w  t h a t  b e n z o d ia z e p in e s  c a n  c a u se  d e p re s s io n , 
a ỉb e it  in ír e q u e n t ly ,  h a s  b e e n  q u e r ie d . '

Som e b e n z o d ia z e p in e s  s u  c h  as  d o ra z e p a te ,  a re  ụ s e d  as  
a n tie p ile p tic s . F o r  a  rev ievv  o f  t h e  e ỉíe c ts  o í  a n ó e p ile p tic  
th e ra p y  o n  c o g n it ìo n  a n d  m o o d  a n d .  in  p a r t ic u la r ,  th e  
in c re a se d  r isk  o ỉ  s u id d a l  id e a tio n  o r  b e h a v io u i ,  see  p .  5 08 .3 .

A đverse  e S e c ts  o f a lp ra z o la m  o n  b e h a v io u r  h ã v e  a lso  
b e  e n  rev ievved .’

1. Woods JH, t í  al. Abuse lỉabỉUty of bcnzodiazepina. pharmacol Rrv 1987; 
39:251-413.

2. Rasmussen LS, t í  ai. Benzodỉazeplscs and pottopentive cognỉtivc 
dyshiĐCdOD ỉn the dderly. B rJ Anaath 1999; 83: 385-9.

3. Barker MJ, t í  ai. Cognidve eSects o ỉ ỈODg-icnn benzodỉazeplne use: a 
meta-analysỉs. CNS Dntgs 2004; 18: 37-45.

4. Barker Mỉ. tí  ai. Perslstence oi cognỉtỉve eữects aiter wíthdrawal hom  
long-term benzođiazepÌDC use: a meta-anaỉysỉs. Ardt ơ ìn  Neurơpíychot 
2004í 19:437-54.

5. Mancuso c s .  t í  aL Paradoxical reacxỉonỉ to benzodỉazepina: ỉỉ ten  tu re 
revlew and ưeatmem opdons. Pharmaathtrapy 2004; 24: 1177-55.

6. Dundee JW. Pantasỉes during sedadoD wich in tn vesou ỉ midazoỉam or 
diaxepam. Mcd Lcị J 1990; 58:29-34 .

7. Bnhams D. Bem odíaiepm e sedadon and aỉỉegatíons of sexual assaulL 
ía n a t 1989; I: 1339-40.

8. Paoen SB, Lore BJ. Dnig-induced depresáon: ỉnddence, avoidâDce and 
aunagement. Dntg SaỊtty 1994; 10: 203-19.

9. Coỉe JO, Kando JC  Advene behavtonl events reponed ỈB padeots 
talđng aỉprazoỉam and otber benzođỉazepỉnes. J ơ à  Pỉyàtiatry 1993: 54 
(suppl): 49-61.

E ffects 0 0  th e  n e r v o u s  S y s tem . T h e re  a re  a  f e w  iso la te d  
re p o r ts  o f  e x tr a p y ra m id a l  sy m p to m s  in  p a tíe n ts  ta k in g  
b e n z o d ia z e p in e s .l~4 B e n z o d ia z e p in e s  h a v e  b e e n  u s e d  to  
t r e a t  su c h  sy m p to m s  in d u c e d  b y  a n tip sy c h o tic s  (se e  E x tra -  

' p y ra m id a l D i ỉo r d e n  u n d e r  C h lo rp ro m a z in e ,  p . 1 0 4 9 .2 ).
ỉ .  Roscnbaum AH. De La Fuente JR. Benzodỉazepỉnes and tardỉve 

dyddneú . Lanaứ 1979; Ih 900.
2. Saỉkdyk R. Oroỉaôal dyskỉnesias assodated wìth knazepam thenpy. ơin  

Phan* 1986; 5:419-21 .
3. Stohrek IH. Pord MJ. Acute dynooia induced hy midaxolam and 

aboỉỉsbed by Atim airnil BM J1990; 300:614.
4. Josepfa AB. WrobIewjld BA. Pandoxỉcal akathlsỉa au sed  by donaxe- 

pam. doraxepate and lonzepan> in padents wỉth tnumadc encephalo- 
paỉhy aod seỉznre disorden: a sobtype of bemodiazepine*lnduced 
diánhibidon? Bthav Nntroỉ 1993; 6ỉ 221-3.

ỂNCEPHAIOPAĨHY. p ro ỉo n g e d  u s e  o ỉ  m id a z o la m  vvith 
ỉe m a n y i  h a s  b e e n  a s s o d a te d  w ith  c n c c p h a lo p a th y  in  
in ia n ts  s e d a tc d  u n d e r  in tc n s iv e  c a rc .1

I. Bergman L tí aL Reversỉble neurologk absoimaỉỉdes assodated with 
pĩolonged ỉntravenous mldazoỉam and ỉenunyỉ admỉniỉoation. J  pệầatr 
1991; 119: 644-9.

E ffe d s  0 0  s e x u d  ( u o d io o .  T h e  se d a tiv e  e ữ e c ts  o f  b e n z o -  
d iaz e p in es  m a y  r e d u c e  s e x u a l  a ro u s a l  a n d  le a d  to  im p o - 
te n c e  in  so m ẽ  p a d e n ts .  C o n v e n e ly  s e x u a l  p e rio rm a n c e  
m a y  b e  im p rò v e d  b y  th e r a p y  i ỉ  i t  w ă ỉ  p re v io u s ly  ỉm p a ire d  
b y  a n x ie ty .

In c re a se d  lib id o  a n d  o rg a sm ic  h m c t ío n  h a s  b e e n  re p o r te d  
in  2  w o m e n  a f te r  w i th d ra w a l  o f  lo n g - te rm  b e n z o d ia z e p in e  
u s e .1

1. Nua D, tí ứ . Increased sexual hincdon In benzodỉazeptne wỉthdrawaỉ. 
Lanttí 1986; 11: 1101-2.

ơ f e c t s  0 0  sk e le tn l  m uscks. I n  a  r e p o n 1 o f  2  p a tie n ts  w h o  
d e v e lo p e d  r h a b d o m y o ly s iỉ  s e c o n d a ry  to  h y p o n a tra e m ia  it  
w a s  su g g ested  th a t  t h e  u s e  o í b e n z o d ia z e p in e s  m ig h t h a v e  
c o n tr ib u te d  to  t h e  T h ab d o m y o ly s is . Oí 8 r e p o n e d  c ases  o( 
rh ab d o m y o ly sis  a s s o d a te d  vvith  h y p o n a tra e m ia .  5 h ad  
re c e iv e d  b e n z o d ia z e p in e s . R h a b d o m y o ly s is  a s so d a te d  w ith  
in tra v e n o u s  d ru g  a b u s e  o f o ra l  te m a z e p a m  ío rm u la ú o n s  
h as  a lso  b e e n  re p o r te d .1

I. Pemindex*Real JM. tí ai. Hyponatremia and benzodỉazepines result in 
rhabdomyolysis. AM  Bharmaeother 1994; 28: Ỉ2ỮO-Ỉ. 

i  Deỉghan CJ. tí ai. Rhabdomyolystỉ and acute renal íailure resulting from 
alcohoi and dnỉg abuse. Q }  Mtd 2000; 93:29-33.

E ffe d s  0 0  th e  ỉ k in .  T h e re  h a v e  b e e n  ra re  re p o r ts  o f  c u ta -  
n e o u s  re a c ú o n s  to  b e n z o d ia z e p in e s . in c lu d in g  c o n ta a  
d e rm a titis . C xed  d r u g  e ru p t io n s ,  to x ic  e p id e rm a l n e c ro ly -  
sis, a n d  S te v e n s - J o h n so n  s y n d ro m e . A nalysis  b y  th e  B o s
to n  C o lla b o ra tiv e  D ru g  S u rv e il la n c e  P ro g ra m  of d a  ta  o n  
1 5 4 3 8  p a tie n ts  h o sp ita lis e d  b e tw e e n  1975  a n d  1982 
d e te c te d  2  a lle rg ic  sk in  r e a c t ìo n s  a t t i ib u te d  to  d iaz e p a m  
a m o n g  4 7 0 7  r e d p ie n ts  o f t h e  d r u g 1 g ivứ ig  a  r e a c tio n  ra te  
o t  0 .4  p e r  1000 r e ả p ie n ts .

1. Bỉgby M. tí a l Druf*tadueed cuuneous reactíons. JAMA 1986; 256: 
3338-63

H y persensH iv ity . H y p e rs e n s itiv ity  re a c tio n s  i n d u d in g  
a n a p h y la x ỉs  a re  v e ry  ra re  a f te r  u s e  o f d iaz e p a m . R c a c ú o n s  
h a v e  b e e n  a tt r ib u te d  to  th e  p o ly o x y l c a s to r  o il (p. 2 2 0 2 .3 )  
v e h id e  u se d  ỉo r  s o m e  p a re n te ra l  ỉo rm u la t io n s .1 T h e re  is 
a lso  a  r e p o r t  o f a  ty p e  I  h y p e rs e n s it iv ity  r e a c tìo n  to  a  lip id  
e m u ls io n  ío rm u la t ío n  o f d ia z e p a m .2

S ee a lso  E ííec ts  o n  th e  S k in . a b o v e . a n d  L ocal R eac tio n s . 
b e lo w .

I. HQttd MS. 11 tl. Complemem-mediaied m ciỉons to dlnepun with 
Cremophor as soỉvenl (Stesolid MK). Br J AIHOÚI 1950; 52: 77-9. 

z  Dcardon Di, Bird GLA. Acuic (type 1) hypcnensitivtty 10 iv Dluemuls. 
BrJ Anaath 1957; 59: 391.

Local r e o c tio n s .  • Isc h a e m ia  a n d  g a n g re n e  h a v e  b e e n  
re p o r te d  a íte r  a c d d e n ta l  i n t r a - a n e r ia l  in je c tio n  o f  d iaze - 
p a m .1*2 C lin ical s ig n s  m a y  n o t  o c c u r  u n t i l  se v era l days 
a h c r  th e  e v e n t. P a in  a n d  th ro m b o p h le b i t is  a ỉ te r  in tr a -  
v e n o u s  u se  m a y  b e  s im ila r ly  d e la y e d . L ocal te a c tio n s  a ĩte r  
in ư a v e n o u s  ũ ỳ e c d o n  b a v e  b e e n  a tt r ib u te d  to  th e  v e h id e ,  
a n d  h a v e  b e c n  s e e n  m o rc  o h e n  vvhen  d iaz e p a m  is g iv e n  
a s  a  s o lu tio n  in  p ro p y le n e  g ly co l th a n  in  p o ly o x y l c a sto r  
oU.3 A n  e m u ls io n  o ỉ  d ia z e p a m  in  so y a  o il a n d  vvater h a s  
b e e n  a s so d a te d  w i th  a  lo w e r  i n d d e n c e  o f  lo c a l  re a c tío n s .3 
P a in  a n d  p h le b it is  m a y  a lso  b e  c a u se d  b y  p r e d p i t a d o n  o ỉ  
d ia z e p a m  a t  th e  s ite  o f  in ỉu s io n .4 A rte r ia l  sp a sm  in  a 
p a tie n t  g iv en  d ia z e p a m  in tr a v e n o u s ly  w as p r o b a b ly  d u e  to  
p re s s u re  fro m  a  cu£f o n  th e  a r m  b e in g  in íla te d  c a u sin g  
e x tra v a sa n o n  o f  d ia z e p a m  o u t  o f  th e  v e in  a n d  i n to  th e  
rad ia l a n e ry .5

L ocal i r r ita tìo n  h a s  a lso  o c c u rre d  a / te r  rec ta l u se  o t  
d ia z e p a m .‘

F o r  a  r e p o r t  o{ t h e  e x a c e rb a tio n  o f d ia z e p a m -in d u c e d  
th ro m b o p h le b iti ỉ  b y  p e n id l la m in e .  s e e  p . 10 7 0 .3 .

1. Gould JDM. Ungam s. Hazards of inưa-«nerial diazepam. BMJ1977; 2: 
298-9.

2. Rees M. Doroundy i .  Acddenu! ỉnoa-anerỉaỉ injectỈ0Q of dỉazepam. 
BMJ 1980; 281:289-90.

3. Oỉcsen A5. HQnd MS. Locaỉ reacảons to hr diazepam in three diữerem 
ÍÒRDulatỉonỉ. BrJAnaath  1980; 52: 609-11.

4. Hussey EX. tí ai. Correlatíon of delayed peak concenưadon wỉth 
inỉusỉoo*dte ỉn iudon ỉoUowing dỉaiepam admlnỉstniỉoo. DICP AM  
Pharmatother 1990; 24: 678-80.

5. Tln LNW, tí ai. Aiterial spasm aĩter administnitỉ(»i of dỉazepam. Br J 
Anaesth 1994; 72: 139.

6. Bansen HC tí aL Locaỉ inluiỉon aher adminỉsiradon of dỉazepam ỉn 1 
recul sohtdon. Br J Artềath 1989; 63: 287-9.

O v e r d o s a g e .  I m p a irm e n t  o f  c o n s d o u s n e s s  i ỉ  (airly  rap id  
in  p o b o n in g  b y  b e n z o d ia z e p in e s .1 D e e p  c o m a  o r  o th e r  
m a n i íe s ta đ o n ỉ  o (  s e v e re  d e p re s s io n  ol b ra in s tẹ m  v ita l 
h m c t io n s  a re  r a re ;  m o re  c o m m o n  is a  s le e p -lik e  State f ro m  
w h ic h  th e  p a d e n t  c a n  b e  te m p o ra r i ly  ro u se d  b y  a p p ro p r i-  
a te  s tim u li. T h e re  is  u s u a lly  l i t t le  o r  n o  re s p ira to ry  d e p re ỉ-  
s io n , a n d  c a rd ỉa c  r a t e  a n d  r h y th m  re m a iiĩ  n o n n a l  ũ i  th e  
a b se n c e  ol a n o x ia  o r  s e v e re  h y p o te n ỉ io n .  S in c e  to le ra n c e  
to  b e n z o d ia z e p in e s  d e v e ỉo p s  rap id ly . c o n s d o u s n e s s  Ì5 
o h e n  reg a in e d  w h i le  c o n c e n ư a tio n s  o f d ru g  in  th e  b lo o d

a re  h ig h e r  t h a n  th o s e  w h ic b  in d u c e d  c o m a . A m d e ty  a n d  
in so m n ia  c a n  o c c u r  d u r in g  re c o v e ry  b o m  a c u te  o v e rđ o -  
sag e , w h ile  a  f u ỉl-b lo w n  w ith đ ra w a l  s y n đ ro m e , po ssib ly  
w i th  m a jo r  c o n v u ls io n s . c a n  o c c u r  ỉ n  p a tie n ts  w h o  h a v e  
p re v io u s ly  b e e n  c h ro n ic  u se rs .

D u r in g  th e  y e a rs  1 9 8 0  to  1989, 1 5 7 6  fa ta ỉ p o iso n in g s  in  
B r i ta in  vvere a t t r ib u te d  to  b e n z o d ỉa z e p in e s .2 oỉ th e se , 8 91  
w e re  lln k e d  to  o v e rd o sa g e  w ith  b e n z o d ỉa z e p in e s  a lo n e  a n d  
a n o th e r  591  to  o v erd õ sag e ' c o m b in e d  yỹith  a lc o h o l. A  
c o m p a iis o n  o ỉ  th e s e  m o r ta li ty  s ta t is t ic s  vvith  p rescrib i ng  
d a ta  ỉo r  t h e  sa m e  p e tỉo d . to  c a lc u la te  a  to x id ty  in d e x  o ỉ  
d e a th ỉ  p e r  m iỉlio n  p resc r ip tio n s , s u g g e s te d  th a t  th e re  wt r e  
d iffe re n c e s  b e trv e e n  th e  re la tiv e  to x ỉd t ie s  o f  in d iv id u a l 
b e n z o d ia z e p in e s  in  o v e rd o sag e ; Q u r a z e p a m a n d  tem azep i m  
w e re  ỉ o u n d  to  b e  t h e  m o s t to x ic  in  o v e rd o sa g e . A  la te r  s tu  ly  
o f  a n o th e r  3 0 3  c a se s  o f  b e n z o d ia z e p in e  p o i s o n i r g 3 
s u p p o rte d  th e s e  d iS e re n c e s  in  t o x id ty  as  w e ll  a s  p o in ti 3g 
t o  t h e  re la tìv e  sa ỉe ty  o f  t h e  b e n z o d ia z e p in e s  in  overdosa) ;e. 
S e e  a lso  u n d e r  A lp raz o la m , p. 1 0 3 6 .1 .

ỉ .  Ashion O i  tí ai. Drug-ỉnduced stupor and conuu somo pbysical si| ro 
and thrir pharmacological bads. Adveru DruỊ Btaa Acute Pcừaniitg ĩtr 
1989;1:1-59.

2. Seríaty M. Manerton G. Patal pobonỉngs atulbuted to benzodiazepii «  
In BríiaUì durỉng the 1950«. Br J hyehiứtry 1993; 163: 386-93.

3. Buckỉey NA. tí ai. ReỉaUve loxitíỉy of benzodlazepines in overđose. õ 
1995:310: 219-21.

Treatment oỉAdverse Effects
T h e  t re a tm e n t  o (  b e n z o d ia z e p in e  o v e rd o sa g e  is  ge n e ra  ly 
sy m p to m a d c  a n d  ỉu p p o r t iv e .  P a tíe n ts  w h o  a r e  asym pt 3- 
m a tic  a f te r  4  h o u rs  a re  u n lik e ly  to  d e v e lo p  se v e re  to x itíi  y. 
A c tív a te d  c h a rc o a ỉ m a y  b e  g iv en  o ra lly  ư  t h e  a m o u i t  
in g e s te d  vvas la rg e  (se e  b e lo w ) a n d  ư e a tm e n t  is  vvithin 01 te 
h o u r  o f  in g e sd o n . T h e  s p e tíd c  b e n z o d ia z e p in e  a n ta g o n i t, 
f lu m a z e n il  (p . 1 5 5 1 .3 ), is ra re ly  r e q u ire d ,  a n d  can  >e 
h a z a rd o u s ,  p a rd c u la r ly  in  m ix e d  o v e rd o se s  invo lv i; Ig 
tricy clic  a n d d e p re s s a n ts  o r  in  b e n z o d ia z e p in e -d e p e n d e  Í t 
p a tíe n ts  (see  p . 1 5 5 2 .1 ); th e  U K  P o iso n s  In ỉo rm atìc  n  
Serv ice , c o n tra - in d ic a te s  its  u se  i n  m ix e d  o v e rd o s ts . 
Hovyever, u se  o (  f lu m a z e n il  m a y  s o m e tim e s  p ro v id e  « n  
a l te m a d v e  to  v e n ti la r io n . p a r t íc u la r ly  in  p a d e n ts  w i h  
s e v e re  re sp ira to ry  d iso rd e rs , o r  in  c h ild r e n  w h o  a re  n a iv e  ;o 
b e n z o d ia z e p in e s .

F o r  a  d iscu ss io n  o ỉ  th e  g e n e ra l  p r in d p le s  of th e  
m a n a g e m e n t  o f  a c u te  p o iso n in g . see  p .  1 5 3 7 .1 .

A d iv a te d  c h o rc o a l .  T h e  U K  P o iso n s  I n ỉo r m a t io n  Serv ice 
c o n s id e rs  th e  b e n e d t  o f  g astric  d e c o n ta m in a ú o n  in  th e  
m a n a g e m e n t  o f  o v e rd o sa g e  w ith  ,b e n z o d ia z e p in e s  to  b e  
u n c e r ta in .  H oyvever, i t  is  su g g e ste d  th a t  o r a l  a c tív a ted  
c h a rc o a l m a y  b e  c o n s id e re d  in  a d u l t ỉ  a n d  c h ild r e n  if th is  is 
g iv e n  v rìth in  1 h o u r  ol in g e s d o n  a n d  th e  q u a n t i ty  o f b e n -  
z o d ia z e p in e  e x c e e d ỉ th e  loU ovnng  a m o u n t ,  p ro v id e d  th a t  
t h e  aũ-ivay c a n  b e  p ro te c te d :
•  a lp ra z o la m : lO O m icro g ram s/k g
•  b ro m a z e p am : 1 m g /k g
•  c h lo rd iaz e p o x id e : 1 .5 m g /k g
•  d o b a z a m : 1 m g /k g
•  d o n a z e p a m : 50 0  m ic ro g ra m s/k g  N
•  d iaz e p a m : 5 0 0 m ic ro g T a m s/k g
•  f lu n itra z e p a m : lO O m icro g ram s/k g
•  f lu ra z e p a m : 2  m g /k g
•  lo p ra z o la m : lO O m icro g ram s/k g
•  lo ra z e p am : lO O m icro g ram s/k g
•  lo rm e u z e p a m ; 7 0 m ỉc ro g ra m s /k g
•  m id a z o la m : lm g /k g
•  n itra z e p a m : 4 0 0  m ic ro g ra m s/k g
•  o x a z ep a m ; 3 m g /k g
•  p ra z e p a m : 1 m g /k g
•  te m a z e p a m : 2 m g /k g
•  tr ia zo la m : 5 0 m ic ro g ra m s/k g
E ld e rly  p a tíe n ts  o r  th o se  w i th  s e v e re  h e p a r ic  d ise a se  m á y  
r e q u ir e  in te r v e n d o n  a t  a  lovver a m o u n t .

Precautions
D ia z ep a m  s h o u ld  b e  a v o id e d  in  p a t íe n ts  vvith p re -e x is t ín g  
CN S d e p re ss io n  o r  c o m a . re sp ira to ry  d e p re s s io n , a c u te  
p u lm o n a r y  in su f f id e n c y . m y a s th e n ia  g rav is , o r  s leep  
a p n o e a , a n d  u se d  w ith  c a re  in  t h o s e  w i th  c h ro n ic  
p u lm o n a r y  in su f f id e n c y . D ia ie p a m  s h o u ld  b e  g iv e n  w ith  
c a re  to  e ld e r ly  o r  d e b il i ta te d  p a tìe n ts  w h o  m a y  b e  m o re  
p r o n e  to  a d v e rse  e ữ e c ts . C a u tío n  Is r e q u i r e d  in  p a tie n ts  vvith 
m u s d e  w e a k n e s s ,  o r  th o s e  ■ w i th  h e p a t i c  o r  r e n a l  
ỉm p a irm e n t,  w h o  m a y  r e q u ir e  re d u c e d  d o ses; i ts  u s e  sh o u ld  
b e  a v o id e d  in  s e v e re  h e p a tíc  im p a irm e n L  T h e  sedatìve  
e ỉfe c ts  o f  d ia z e p a m  a re  m o s t  m a rk e d  d u r in g  t h e  fiis t few  
d a y s  o ( u se ; a h e c te d  p a tìe n ts  s h o u ld  n o t  d r iv e  OT o p e ra te  
m a d ũ n e r y  (see  a lso  D riv in g . p . 1 0 6 7 .1 ) . M o n ito iin g  o f  
c a rd io re sp ira to ry  íu n c t io n  is g e n e ra lly  r e c o m m e n d e d  w h e n  
b e n z o d ia z e p in e s  a re  U ỉed  ío r  d e e p  s e d a tìo n .

D ia z ep a m  is n o t  a p p ro p r ia te  fo r  t h e  n e a tm e n t  o f  c h ro n ic  
p sy c h o sis  o r  ío r  p h o b ic  o r  o b se ss io n a l S tates. D ia z ep a m - 
in d u c e d  d is in h ib id o n  m a y  p r e d p i ta te  s u id d e  o r  aggressive  
b e h a v io u r  a n d  it s h o u ld  n o t ,  th e re ỉo re ,  b e  u s e d  a lo n e  to  
t r e a t  d e p re ss io n  o r  a n x ie ty  a s so d a te d  w i th  d e p re ss io n ; ic

All cross-reíerences reíer to entries in Volume A



Diazepam 1067

s h o u ld  a lso  b e  u se d  w i th  ca re  in  p a tie n ts  w i th  p e rso n a lity  
d iso rd e rs . C a u t to n  is r e q u ire d  in  p a tie n ts  w i th  o rg an ic  b ra in  
c h a n g e s  p a rn c u la r ly  a n e r io s d e ro s is .  I n  c ases  o f  b e reav e-  
m e n t ,  p sy c h o lo g ic a l a d ju s tm e n t  m a y  b e  in h ib ite d  b y  
d ia z e p a m .

L ic e n se d  p r o d u c t  in ỉo r m a t ío n  ỉo r  d ia z e p a m  a n d  o th e r  
b e n z o d ia z e p in e s  m a y  a d v ise  a g a ỉn s t  th e i r  u s e  in  p a tie n ts  
w i th  g la u c o m a , b u t  t h e  r a t io n a ỉe  fo r  th is  c o n tra - in d ic a tío n  is 
u n c le a r .

F o r  w a m in g s  o n  t h e  u se  o f  b e n z o d ia z e p in e s  d u iin g  
p r e g n a n c y  a n d  b re a s t  ỉee d ỉn g , se e  belovv.

D e p e n d e n c e  c h a ra c te r is e d  b y  a  w i th d ra w a l  sy n d ro m e  
m a y  d e v e lo p  a f te r  r e g u la r  u se  o f  d iaz e p a m , e v e n  in  
th e r a p e u t ic  d o se s  fo r  s h o r t  p e rio d s  (se e  p . 106 5 .1 ); b ec au se  
o f t h e  r isk  o{ d e p e n d e n c e , d ia z e p a m  s h o u ld  b e  u se d  w ith  
c a u tio n  in  p a d e n ts  w i th  a  h is to ry  o ỉ  a lc o h o l o r  d ru g  ab u se .

S in c e  h y p o te n s io n  a n d  a p n o e a  m a y  o c c u r  w h e n  
b e n z o d ia z e p in e s  a re  g iv e n  in ư a v e n o u s ly  i t  h a s  b e e n  
r e c o m m e n d e d  th a t  th is  r o u te  s h o u ld  o n ly  b e  u se d  w h e n  
fa c i l i t ie s  í o r  r e v e r s in g  r e s p i r a to r y  d e p re s s io n  w i th  
n ie c h a n ic a l  v e n ti l a t io n  a re  a v a ila b le . P a tie n ts  sh o u ld  
r e m a in  s u p in e  a n d  u n d e r  m ed ic a ỉ s u p e rv ũ io n  ỉo r  a t  lea s t 
o n e  h o u r  a f te r  in tr a v e n o u s  in je c tio n . I n ư a v e n o u s  in íu s io n  
is b e s t  u n d e n a k e n  in  s p e d a l i s t  c e n tre s  w i th  in te n s iv e  ca re  
{ a d litie s  w h e r e  d o s e  a n d  c o n s ta n t  su p e rv is io n  ca n  b e  
u n d e r ta k e n .

B r e a s t  ( e e d in g .  T h e  la s t  a v a ila b le  g u id a n c e  h o m  th e  
A m e ric a n  A c a d e m y  o ỉ  P e d ia tr ỉc s  c o n s id e re d  th a t  b e n zo d ia -  
z e p in e  u se  b y  n u r s in g  m o th e r s  ỉo r  lo n g  p e rio d s  w as a  
c a u se  ỉo r  c o n c e m ; a n x io ly tic  d ru g s  a p p e a r  in  b re a s t  m ỉlk  
a n d  c o u ld  c o n c e iv a b ly  a lte r  CN S ỉu n c t io n  in  th e  in ỉa n t  
b o th  in  t h e  s h o r t  a n d  lo n g  t e r m .1 S im ila rly , in  th e  UK th e  
C S M  h a s  r e c o m m e n d e d 2 th a t  b e n z o d ia z e p in e s  sh o u ld  n o t  
b e  g iv e n  to  b re a s t - íe e d in g  m o th e r s .  I n  O ne rev ie w e r 's  o p i- 
n io n 3 th e  l ỉm ite d  d ĩs t r ib u t io n  in to  b re a s t  m ilk  d id  n o t  c o n -  
s t í tu te  a  h a z a r d  to  t h e  b re a s t-f e d  i n ía n t  b u t  th e  in ía n t  
s h o u ld  b e  m o n ito re d  ío r  s e d a t io n  a n d  th e  in ab ility  to  
su c k le .  A n o th e r  g r o u p  h a s  a lso  re p o r te d  a  lo w  in d d e n c e  
o f  t o x id ty  a n d  a d v e rse  effec ts  i n  t h e  b re a s t-fe d  in ía n ts  o f 
m o th e r s  ta k in g  p sy c h o ư o p ic  d ru g s  i n d u d in g  ben zo d iaz - 
e p in e s .4 I t  h a s  b e e n  su g g e s te d 5 t b a t  ư  a  b e n z o d ia z e p in e  
m u s t  b e  u s e d  d u r in g  b r e a s t  íe e d in g  i t  vvould b e  p re íe ra b le  
to  u s e  a  sh o r t - a c t in g  d r u g  w i th  m in im a l d is tr ib u tio n  in to  
b r e a s t  m ilk  a n d  in a c t iv e  m e ta b o li te s ;  o x a z e p a m , lo raze- 
p a m , a lp ra z o la m , o r  m id a z o la m  m ig h t  b e  su ita b le .

1. American Academy o( Pediatrics. The oansỉer of drugs and other 
chemicalí in to human milk. Ptdiaữia 2001; 108: 776-59. (Setỉred May 
2010] Corrrcdon. ibid; 1029. Aỉso avaỉlable at: http://aappoỉỉcy. 
aappũblỉcations.org/cgi/coMeM/fuU/pedỉatrÌcs%3bl08/3/776 (âccessed 
28/04/04)

2. CSM/MCA. Reminden avoỉd benzodỉazepỉnes ỉn pregnancy and 
ỉactatỉon. Currmí Problems 1997; 2 3 :10. Abo avalỉable at: http://www. 
m hra.gov.uk/bome/ldcplg?IdcServỉce»GET_FILE6-dDocNâme»* 
CON20232406’RevisionSelectỉonMethodBLatestReleased (accessed 
15/05/06)

3. McElhatton PR. The eữects of benzodiazepỉne use during pregnancy and 
ỉactatỉon. Reprod Taxicol 1994; 8:461-75.

4. Bỉmbaum cs. tí ai. Serum concentmtíons oỉ antỉdepressants and 
benzodiazepỉnes in nursing ỉnỉants a case series. Abstnct: Pedmữia 
1999; 104: 104. Fuỉỉ versỉon: httpư/pediatrics.aappubllcatìons.org/cgỉ/ 
comenưfun/104/ỉ/eỉl (accessed 28/04/04)

5. Chỉshoỉm CA. Kulỉer JA. A guỉde to the saỉety of CNS-actívc agents 
durỉng breasrieedlng. Drus Sa/ety 1997; 17: 127-42.

C a r d io v a s c u la r  d i s o r d e r s .  S ee  u n d e r  R e sp ira to ry  System  
D iso rd e rs , p .  1068.1 .

D r iv in g . P a tie n ts  a líe c te d  b y  d rovvsiness vvhile tak in g  
b e n z o d ia z e p in e s  s h o u ld  n o t  d r iv e  o r  o p e ra te  m a c h in e ry . 
I n  t h e  UK , i t  is a n  o S e n c e  to  d r iv e  w h i le  u n í i t  d u e  to  th e  
in ílu e n c e  o f  a n y  d ru g , a n d  b e n z o d ia z e p in e s  a re  c o n sid e red  
to  b e  t h e  m o s t  lik e ly  p sy c h o tro p ic  m e d ic a tio n  to  im p a ir  
d r iv in g  p e río rm a n c e , p a n ic u la r ly  t h e  lo n g -a c tin g  c o m - 
p o u n d s .1 H o w e v e r, it  is a lso  n o te d  th a t  d r iv e rs  vyith psy - 
c h ia t r ic  i lln e sse s  m a y  b e  sa fe r  w h e n  w e ll c o n ư o lle d  w ith  
r e g u ía r  m e d ic a tio n  th a n  vvhen  ilỉ. I n  a d d ỉt ìo n  th e re  a re  
re s tr ic tio n s  o n  h o ld in g  a  d r iv in g  l ic e n c e  fo r  th o s e  w h o  p e r-  
s is te n tly  m isu se  o r  h a v e  a  d e p e n d e n c y  o n  b e n zo d iaz - 
e p in e s .

A  m e ta -a n a ly s is 2 o f  11 e p id e m io lo g ic a l  s tu d ỉe s  o{ th e  
e ffe c t o f  b e n z o d ia z e p in e s  o n  d r ỉv in g  ab ilitie s  ío u n d  th a t  
p a t i e n ts  t a k in g  b e n z o d ia z e p in e s  h a d  a  s ig n iỉic a n tly  
in c re a se d  r is k  o f m o to r  v e h id e  coH isions w h e n  co m p a re d  
w i th  n o n - u s e r s .  O ld e r  a d u lts  w e r e  ĩ o u n d  to  h a v e  a  lìsk  o f 
c o lỉis io n  s im ỉỉa r  to  t h a t  ỉ n  m ỉx e d -a g e  g ro u p s, de sp ite  th e ữ  
In c re a s e d  su sc e p tíb il ity  to  s o m e  e ffec ts  o f  b e n z o d ia z e p in e s  
s u c h  as d a y tim e  la t ig u e  a n d  a d v e rs e  c o g n it iv e  ehects; th is  
P a ra d o x  m a y  b e  e x p la in e d  b y  less  í r e q u e n t  o r  less risky  
d r iv in g  p a t t ẽ m s  o ỉ  o ld e r  a d u lts .  T h e  in e ta -a n a ly s iỉ  alsõ  
e x a m ìn e d  1 6  e x p e r im e n ta l  s tu d ie s  o f  b e n z o d iá z e p in e  u se  
( in  b o th  h e a l th y  su b ịe c t ỉ  a n d  in  p a tie n ts )  a n d  p e ríô rm a n c e  
i n  d r iv in g  s im u la to rs  o r  o n - ro a d  tê s ts . N o  d e la y  o r  slovving of 
b r a k e  r e a c t io n  tim ie w a s  ỉ o u n d  a l th o u g h  m a in ta in in g  ro a d  
p o s id o n  w a s  m o re  d iff ic u lt w i th  b e n z o d ia z e p in e  use.

1. Driver and Vebide Licenstag Agency. For medlcal pcactiiioncn: at a 
glance gutde to the cunent medlcal standards of Btness to drlve (issued 
November 2013) Available ac https://www.gov.uk/govemment/

uploads/systeRi/uploads/attachment_data/íile/2ỉ8991/aagvỉ.pdỉ 
(ãccessed 20/U/13)

2. Rapopon MJ, t t  aí. Benzodlazepỉne use and diìvỉng: a meta-analysìs. J  
ơùi Psydtùiny 2009; 70: 663-73.

T h e  e M erly . O ld  a g e  m a y  a l te r  th e  d is tr ib u tio n . e lim in a -  
tìo n . a n d  d e a r a n c e  o f b e n z o d ia z e p in e s .u  M e ta b o lic  c le a r-  
a n c e  o f  b e n z o d ia z e p in e s  m e ta b o lis e d  m a in ly  b y  o x id a tio n  
a p p e a rs  to  b e  re d u c e d  b u t  n o t  d e a r a n c e  ot th o se  b io tra n s-  
to rm e d  b y  g lu c u ro n id e  c o n ịu g a t io n  o r  n i tro re d u c t io n . P ro -  
lo n g e d  h aU -liíe  in  th e  e ld e r iy  m a y  b e  a  r e s u lt  o f  su c h  a 
d ec re a se  in  d e a r a n c e  o r  o í  a n  in c re a se  in  th e  v o lu m e  o f 
d is tr ib u d o n . T h e  c lin ica l c o n s e q u e n c e  o f  th e s e  c h a n g es  
d e p e n d s  o n  ía c to rs  s u c h  a s  d o sa g e  sc h e d u le  a n d  e x te r n  oi 
S rst-p ass  e x tra c tio n  b y  t h e  liv e r .

Irre sp e c tiv e  o f p h a rm a c o k in e t ic  c h a n g e s , th e  e ld e r ỉy  m a y  
h a v e  in c re a se d  s e n s it iv ity  t o  a c u te  d o ses  o í  b e n z o d ia z -  
e p in e s .1"3 I m p a irm e n t  o f  m e m o ry , c o g n itiv e  h m c tio n , a n d  
p sy c h o m o to r  p e r ỉo r m a n c e  a n d  b e h a v io u r  d is in h ib it io n  m a y  
b e  m o re  c o m m o n  t h a n  w i th  y o u n g e r  p a rie n ts .4 L o n g - te rm  
u se  c o m m o n ly  e x a c e rb a te s  u n d e r iy in g  d e m e n tia  in  e ld e rly  
p a tie n ts .4

T h e re  is e v id e n c e  to  su g g e s t  a n  in c re a se d  ra te  o f h íp  
h a c tu r e  d u e  to  ỉa lls  a m o n g  e ld e r ly  p a tie n ts  ta k in g  
b e n z o d la z e p in e s .5-6 A  rev ievv’ o f  11 e p id e m io lo g ic a l s tu d ie s  
su g g ested  th a t  b e n z o d ia z e p in e  u se  i n  t h e  e ld e rly  in c re a se d  
th e  risk  o f h ip  h a c tu r e ;  h o w e v e r .  r e s u ỉ ts  w e re  e q u iv o c a l 
w i th  so m e  h o s p ita l-b a s e d  s tu d ie s  E n d in g  n o  s ig n iâ c a n t  
in c re a se  in  r isk . M o re  c o n s is te n t  re s u lts  w e re  s e e n  w h e n  
su c h  s tu d ie s  w e rc  e x d u d e d :  t h e  r isk  oi í ra c tu re  w a s  
in c re a se d  b y  a b o u t  5 0 %  w i th  b e n z o d ỉa z e p in e  u s è .  T h e re  
w as l ỉttle  e v id e n c e  to  su g g e s t  t h a t  t h e  r isk  d iH ered  bervveen  
s h o rt-  a n d  lo n g -a c tin g  b e n z o d ia z e p in e s  a l th o u g h  th e  
c o rre la t io n  b e tw e e n  h ip  ừ a c tu r e  a n d  b e n z o d ia z e p in e  h a lf-  
life r e m a in s  c o n ư o v e rs ia l .  P a t ỉe n ts  u s ỉn g  h ig h e r  d o ses  a n d  
th o se  w h o  h a d  re c e n d y  s ta r te d  t h e r a p y  w e re  ỉ o u n d  to  h a v e  
th e  h ig h e s t  r is k  o f  h ip  h a c tu r e .  A  la te r  c o h o r t  s tu d y 4 
su g g ested  t h a t  t h e  r isk  is h ig h e s t  d u r in g  th e  firs t 2  w e e k s  of 
s ta r tm g  th e r a p y  a n d  d e d in e s  t h e r e a h e r .

T h e  u p s h o t  o f  t h e  p h a rm a c o k in e d c  a n d  p h a rm a c o d y -  
n a m ic  c h a n g e s  o f  b e n z o d ia z e p in e s  i n  t h e  e ld e r ỉy  is th a t  
a d v e rse  e ííe c ts  m a y  b e  m o r e  ỉ r e q ú e n t  in  th e se  p a tíe n ts  a n d  
lo w e r  d o se s  a r e  c o m m o n ly  r e q u i r e d .  If  u s e  o f  a  
b e n z o d ia z e p in e  is  c o n s id e re d  n e c e s sa ry  i n  e ld e r ỉy  p a tíe n ts , 
a s h o rt-a c tin g  d r u g  is to  b e  p re íe r re d .  I t  s h o u ld  a lso  b e  
re m e m b e re d  th a t  th e  e ld e r ly  a re  a t  in c re a se d  r isk  o í  sleep - 
re la te d  b r e a th in g  d iso rd e rs , s u c h  a s  s le e p  a p n o e a  a n d  th e  
u se  ol h y p n o tic s  s u c h  a s  b e n z o d ia z e p ỉn e s  sh o u ld  b e  a v o id e d  
in  th e s e  p a t íe n ts  (se e  R e s p ira to ry  S y s tem  D lso rd ers ,
p . 1068 .1 ).

1. Greenbỉatt DJ, et aỉ. Implicatíoos oỉ altered drug đỉsposỉclon ỉn clđerly: 
studỉes of benzodUzeplnes. J ơin Pharmaai 1989; 29: 866-72.

2. Greenblact DJ. et a i Clirrical pbannacokinetỉcs of anxioỉytics and 
hypnotics ỉn the eỉderiy: therapeutic consỉdentỉons. ơin Phanaaeokinet 
1991; 21: 165-77 and 262-73.
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F o n n u la iio n . P a re n te ra ỉ  ío rm u la t ìo n s  o f  d ia z e p a m  m a y  
c o n ta in  th e  e x d p ie n t  b e n z y l  a lc o h o l, w h ic h  h a s  b e e n  asso- 
d a te d  w ith  a  ỉ a ta l  to x ic  s y n d ro m e  in  n e o n a te s  (see 
p. 174 1 .1 ). L icen sed  p r o d u c t  in fo rm a t ío n  re c o m m e n d s  
th a t  su c h  ỉo rm u la t ío n s  s h o u ld  n o t  b e  u s e d  in  p r e m a m r e  
b ab ies  o r  n e o n a te s .  B e n r y l  a lc o h o l p o iso n in g  h a s  also  
b e e n  re p o r te d  w i th  p ro lo n g e d  u s e  o f  h ig h -d o se  in tra -  
v e n o u s  in fu s io n s  o f  d ỉa z e p a m .1

T h e  e x d p ie n ts  p o ly e th y le n e  g ly co l a n d  p ro p y le n e  g lycol 
a re  in d u d e d  in  so m e  b e n z o d ia z e p in e  p re p a ra d o n s  i n d u d in g  
th o se  oí d ia z e p a m  a n d  lo ra z e p a m  a n d  to x ic ity  d u e  to th e s e  
e x d p ie n ts  h a v e  a lso  b e e n  r e p o r te d  (see  T o x id ty ,  u n d e r  
P ro p y le n e  G lyco l, p . 2 2 0 5 .3 ) .

1. López-Herce J, et ai Benzyl alcohol poisoning foQowỉng diazepam 
Inỡavenous inlusion. Am  Pharmaaíỉưr 1995; 29: 632.

H a n g o v e r  e f fe c ts .  L o n g -a c tin g  b e n z o d ia z e p in e s  a c c u m u -  
la te  i n  th e  b o d y  to  a  g r e a te r  e x te r n  t h a n  o n e s  vvith a  s h o rt-  
e r  haU-Uíe. A lth o u g h  th is  m ig h t  b e  e x p e c te d  to  in c re a se  
th e  ừ e q u e n c y  o f  d a y tú n e  s e d a d o n  a n d  im p a irm e n t  o f p e r-  
ío rm a n c e  (so -c a lle d  h a n g o v e r  e S e c ts )  a f te r  a  h y p n o t ìc  
d o se , su c h  a  s t r a ig h t ío n v a r d  re la tío n s h ip  h a s  n o t  ãlvvays 
o c c u rre d  in  p r a c d c e .1

A n te ro g ra d e  a m n e s ia  is  m o re  c o m m o n  w ith  sh o rt-a c từ ig  
d ru g s  su c h  a s  t iỉa z o la m ; ‘t r a v e u ẽ ^ s  a m n e s ia ' h a s  b e e n  u se d  
to  describ e  a m n e s ia  in  p e rs o n s  ta k in g  b e n z o d ia z e p in e s  ỉo r  
s leep  d is tu rb a n c e s  r e s u l tin g  f ro m  j e t  la g .2

1. GreenbUtt DJ, et al. Neurochemỉcal and pharmacokỉnetỉc corndates oi 
the chnỉcal actỉon of benzodỉazepine hypnotỉc drugs. Am JMed 1990; 88 
(suppt 3A); 18S-24S.

2. Meyboom RHB. Benzodỉazepỉnes and pữot error. BMJ1991; 302:1274-

H tgh-ahH ude d i s o r d e r s .  S leep  m a y  b e  im p a ire d  a t  h ig h  
a lt í tu d e  d u e  to  ỉ r e q u e n t  a ro u sa ls  a sso ô a te d  w ith  p ro -  
n o u n c e d  ox y g en  d e s a tu r a t ío n  a n d  p e r io d ic b re a th in g . T ra - 
d itìo n a l adv ice  h a s  b e e n  th a t  sed atìv es  s h o u ld  n o t  b e  
g iv e n  a t  h ig h  a lt ìm d e .1 C a u tío n  m a y  also  b e  T varran ted  a t 
m o d e ra te  a lt i tu d e s  e sp e c ia lly  in  n o n -a c d im a t is e d  c lim - 
b e rs .2 It h as  b e e n  a rg u e d  th a t  s in ce  d iazep am , a n d  possib ly  
o th e r  sedatìves, b lu n t  t h e  h y p o x ic  v e n ti la to ry  resp o n se , 
s le e p  h y p o x aem ia  m ỉg h t  b e  e x a c e rb a te d  (see  a ỉso  R esp ir- 
a to r y  System  D iso rd e rs , p . 1 0 6 8 .1 ). A  sm all s tu d y 3 h a s  
suggested  th a t  sm all d o se s  o f a  sh o rt-a c tin g  b e n z o d ia z e -  
p in e ,  su c h  as 10 m g  o f  te m a z e p a m . m ig h t a c tu a lly  im p ro v e  
th e  sub jec tíve  q u a li ty  o f  s le e p  a n d  re d u c e  e p iso d es  o ỉ  a r te -  
r ta l d e sa tu ra tìo n  v v ith o u t c h a n g in g  m e a n  o x y g e n  s a tu ra -  
t ío n . A n o th e r  sm all s tu d y 4 a lso  ỉ o u n d  th a t  1 0 -m g  d o ses  o f 
te m a z e p a m  w e re  e ữ e c t ív e  in  r e d u d n g  p e rio d ic  b re a th in g ; 
d a y tim e  p e rỉo rm a n c e  a t  a lt í tu d e  w as n o t  í o u n d  to  b e  
im p a ỉre d . H o tvever, t h e  p o ssib ility  o i a n  in te ra c t ìo n  
betvveen  aceta z o la m id e  ta k e n  fo r  p ro p h y la x is  o r  t r e a tm e n t  
o f  a c u te  m o u n ta in  s ỉc k n e ss  a n d  t h e  b e n z o d ia z e p in e  sh o u ld  
b e  b o m e  in  m in d ; v e n tì ỉa to r y  d e p re s s io n  in  a  m ò u n ta in  
d ỉm b e r  w ith  a c u te  m o u n ta in  s ick n ess  w a s  c o n s ỉd e re d  to  
b e  d u e  to  th e  p o te n t ìa t ìo n  o f  tr ia z o la m  b y  a c e ta z o la m id e .3

1. Suttoo ÌRs <t đ/. Insomnỉâs sedatíon* and hỉgh ahỉtude cerebraỉ oedema. 
Lanat 1979; 1: 165.

2. RõggU G, tí al. Eữea of temazepam on vemiỉatory response at moderate 
altìtude. BMJ 2000; 320: 56.

3. Dubowỉtz G. Eflect oí temazepani on oxygen saturadòn and sỉeep 
quaỉhy at hỉgh aỉtìtude: nndomỉsed placebo cóntroỉỉed crossover trial. 
BAÍ/1998; 316: 587-9.

4. Nlckd AH. tt al. Temazepam at hỉgh altỉtude reduces peiiodỉc breathỉng 
irithòut ìmpaixing ncxt-daỴ pcrtonpãDceỉ a iandomỉzed aoss-over 
doubỉe-bỉind study. J Sỉtep Ra  2006; Í5: 445-54.

5. Masuyama s. tí ai. Ondine'5 curse': ride eữect oỉ acetaaolamide? Am J 
ỈẠtd 1989; 86: 637.

N e o n o te s .  A  re tro sp e c tìv e  r e v ie w  o f rec o rd s  f ro m  63  
in ía n ts  g iven  lo ra z e p a m  o r  m id a z o la m  in  a  n e o n a ta l  in te n -  
s iv e -care  u n i t  in d ic a te d  th a t  th e r e  w e re  14  Cases o{ a d v e rse  
e ữ e c ts  a s so d a te d  w i th  b e n z o d ia z e p in e  u se  (se iz tư e s  in  6 
cases, h y p o te n s io n  in  5 , a n d  re sp ứ a to ry  d e p re s s io n  in  3 ) .1 
S e v e n  of th e se  w e re  a s s o d a te d  w i th  in tra v e n o u s  b o lu s  
doses  o í lo ra z e p am  a n d  th e  re m a in d e r  w ith  c o n tín u o u s  
m id a z o la m  in h ữ io n s .  D e sp ite  th e  lim ita tio n s  o ỉ  t h e  s tu d y , 
t h e  in d d e n c e  o f a d v e rs e  e h e c ts  in  th is  g ro u p  se e m e d  h ig h , 
a n d  th e  a u th o rs  r e c o m m e n d e d  t h a t  b e n z o d ia z e p in e  u se  in  
n e o n a te s  be  a c c o m p a n ie d  b y  d o s e  m o n ito rin g . See also  
F o rm u la tio n , ab o v e .

1. Ng E tí ai. Saĩety oỉ benzodiazepỉnes in newboms. Am  Phamacother 
2002; 36:1150-5.

N e rv o o s  System  d i s o r d e r s .  B en z o d iaz e p in es  c a n  re d u c e  
c e re b ra l p e rtu s io n  p re s s u re  a n d  b lo o d  o x y g e n a tío n  to  a n  
e x te rn  th a t  re su lts  i n  irre v e rs ib le  n e u ro lo ^ c a l  d a m a g e  in  
p a tíe n ts  w ith  h e a d  ỉn ju r ie s .  C o n se q u e n tly . th e y  s h o u ld  b e  
g iv en  w ith  g re a t ca r e  to  su c h  p a tie n ts .1-2 T h e ữ  u se  sh o u ld  
b e  avo ided  fo r  th e  c o n tr o l  o f  se izu res  in  p a tie n ts  w ith  
h e a d  ú iju rie s  o r  o th e r  a c u te  n e u ro lo g ic a l  le s io n s  a s  th ẹ se  
p a tịe n ts  ca n  b e  m a n a g e d  e ữ e c tiv e ly  w ith  p h e n y to in .

ỉ . Eldridge PRv Punt JAG. Rỉsks asodated with gỉvỉng benzodlazepines to 
patỉents with acute neuroỉogicaỉ ỉnjuries. BMJ1990; 300: ỉ 189-90.

2. Papazian L, tí ai. Bữect of boltỉỉ doses of midaaolam oa ỉntracranỉaỉ 
pressure and cerebral períusion pressure ỉn patỉents with severe head 
injuiy. BrJ Aỉtaaứt 1993; 71:267-71.

EPILEPSY. A i w i th  o t h e r  a n tie p ile p tic  d ru g s ,1 th e r e  h a  v e  
b e e n  ra re  rep o rts  o f  b e n z o d ia z e p in e s  p r o d u d n g  p a ra d o x i-  
ca l ex ace rb a tio n  o f s e iz u re s  in  p a tie n ts  w ith  e p ilep sy .2' 5

1. Cuerrinỉ R, t í  a i  Anricpileptíc drug-ỉnduced woisenỉng oỉ sômres ỉn 
chlldren. Epiĩtptia 1998; 39 (ỉuppl 3): S2-S10.

2. Prior PF, tí ai. Intravenous diâíi^am. Lancet 1971; 2:434-5.
3. Tasrinari CA, tí aí. A paradoxỉcaỉ eriect sutus epỉleptícus induced by 

benzodiazepines (Vaỉium and Mogadon). Eìtctrotnaphalo$r ơin 
Neuropkỵiiol 1971; 31: 182.

4. Dì Mario PJ, Clancy RR. Paradoxlcal precỉpitation of tonỉc sdzurcs by 
ỉorazepam in i  chiỉd with atypỉcaỉ absencc seỉxures. Ptdiatr Neurol 1988; 
4:249-51.

5. Borusiak p, tí a/. Seizurc-inducing paradoxỉcaỉ reactỉon to antíepiỉeptlc 
drugs. Brairt Dtv 2000; 22: 243-5.

P o rp h y ria .  T h e  D ru g  D a ta b ase  fo r  A cu te  P o rp h y ria , co m - 
p ile d  b y  th e  N o n v e g ia n  P o rp h y ria  C e n tre  (NA POS) a n d  
th e  P o rp h y ria  C e n tre  S w e d e n , d a s s iS e s  d iaz e p a m  a s  p ro b -  
ab ly  p o rp h y r in o g e n ic  i t  s h o u ld  b e  p re sc r ib e d  o n ly  fo r  
co m p ellin g  in d ic a tio n s  a n d  p r e c a u tio n s  s h ó u ld  b e  c o n sỉd - 
e re d  in  a ll p a tìe n ts . '

I n tr a v e n o u s  d ia z e p a m  h a s  b e e n  u se d  su ccess tu lly . 
hovvever. to  c o n tro l  s ta tu s  e p ile p tic u s  o c c u rr in g  a ỉ te r  th e  
a c u te  p o rp h y ric  a tta c k .

1. The Drug Database for Acute Porphyrla. AvaQable ac http://www. 
drugs-porphyria.org (accessed 07/03/11)

P re g n a n c y . B e n z o d ia z e p in e s  h a v e  b e e n  vvidely u s e d  in  
p r e p i a n t  p a tie n ts .1 U se  õ ỉ  b e n z o d ia z e p in e s  in  th e  th ird  tri- 
mcster a n d  d u r in g  ìabour  se em s t o  b e  a s s o d a te d  in  so m e  
in ỉa n ts  w i th  n e o n a ta l  w i th d ra w a l  sy m p to m s o r  t h e  ữ o p p y  
in ỉa n t  sy n d ro m e . A lso  a  sm all n u m b e r  e x p o se d  in utero to  
b e n z o d ia z e p in e s  h a v e  s h o w n  slovv d e v e lo p m e n t in  th e  
e a riy  y e a n  b u t  b y  4  y e a r s  of a g e  m o s t h a d  d e v e lo p e d  n o r -  
m aliy , a n d  ỉo r  t iio se  t h a t  h a d  n o t  it  w a s  n o t  p ó ss ib le  to  
p ro v e  a c a u s e - e f f e a  r e la tìo n s h ip  w ith  b e n z o d ia z e p in e

http://aappo%e1%bb%89%e1%bb%89cy
http://www
https://www.gov.uk/govemment/
http://www
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e x p o s u re .  I n  a  m e ta -a n a ly s is 2 o f liv e  b ir th s  a f te r  b e n z o d ia -  
z e p in e  u s e  d u r in g  th e  first trìmester of p re g n a n c y , p o o led  
d a ta  ỉ r o m  c o h o r t  s tu d ie s  sh o w e d  n o  a p p a re n t  a s s o d a tio n  
b e tv v e e n  b e n z o d ia z e p in e  u s e  a n d  t h e  risk  o f  m a jo r  m alío r-  
m a t ío n s  o r  o ra l  d e f t  a lo n e . T h e re  vvas, h o w e v e r ,  a  sm all 
b u t  s ig n iíic a n tly  in c re a se d  risk  o ỉ  o ra l d e ỉ t  ac co rd in g  to  
d a ta  £ rom  c a se -c o n ư o l  s tu d ies . A lth o u g h  b e n z o d ia z e p in e s  
d id  n o t  a p p e a r  to  b e  a m a jo r  h u m a n  te ra to g e n , u se  of 
u ltr a s o n o g ra p h y  w a s  a d v ised  to  r u le  o u t  v isib le  ỉo rm s  of 
d e f t  lip . A  m o re  r e c e n t  s tu d y 3 o f  e x p o su re  to  b en zo d ia z -  
e p in e s  a n d /o r  t h e  h y p n o d c s  za le p Io n , z o lp id e m , a n d  zopi- 
d o n e  d u r in g  e a r ly  p re g n a n c y  in  1979  in ỉa n ts  a n d  d u r in g  
la te  p re g n a n c y  i n  4 0 1  in ỉa n ts  í o u n d  a n  in c re a se d  risk  of 
p r e m a tu r e  b ir th  a n d  lo w  b ir th -w e ig h t  b u t  n o  s ig n itican t 
e ffec t o n  in ư a - u te i in e  grovvth  ỈOT e a c h  g ro u p  o f  in ía n tỉ;  
t h e  r is k  o f  p r e m a tu r e  b i r th  a p p e a re d  to  b e  h ig h e r  in  th e  
l a t t e r  g ro u p . A l th o u g h  n o  in c re a se d  risk  o í  o ra l  d e f t  vvas 
í o u n d  in  e x p o se d  in ía n ts ,  th e r e  w a s  a te n ta tiv e  a sso d a tio n  
w i th  t h e  o c c u rre n c e  o ỉ  p y lo ríc  s te n o s is  a n d  sm a ll in te s tin a l 
a tre s ia .  A  s tu d y 4 o f  112 in la n ts  b o m  to  vvom en w h o  
a tte m p te d  s u id d e  vvith  larg e  d o se s  of d iazep arn  (range: 25 
to  8 0 0  m g ) d id  n o t  f in d  a n  in c re a se  in  th e  r a te  o f c o n g en i-  
ta l  a b n o rm a lid e s ;  íin d in g s  w e re  s im ila r  in  10 o th e r  p reg- 
n a n t  vv o m en  w h o  to o k  betvveen  6 0  a n d  5 00  m g  of m ed - 
a z e p a m  in  s u id d e  a tte m p ts .5 N e v e rth e less , th e  UK CSM 
h a s  r e c o m m e n d e d 6 th a t  vvom en o f  c h ild -b e a r in g  p o te n tia l  
p re sc r ib e d  b e n z o d ia z e p in e s  s h o u ld  b e  ad v ise d  to  c o n ta c t 
t h e  p h y s id a n  a b o u t  s to p p in g  th e  d ru g  ìf th e y  in te n d  to  
b e c o m ẽ , o r  s u s p e a  th a t  th e y  a re , p re g n a n t.

1. McEỉhanon PR. The eíỉects oíbenzođÌazepỉne u$e duxing pregnancy and 
lactatỉon. Reprod Toxicol 1994; 8: 461-75.

2. Dolovỉch LR, tí aỉ. Benzodỉazepine use ỉn pregnancy and major 
malformations or oraỉ defc meta-anaỉysỉs of cohort and case*conrrol 
studies. BMJ L998; 317: 839-43.

3. Wikner BN, tí al. Use oỉ bcnzodiazepỉne$ and benzodỉazepỉne receptor 
agonists during pregnancy: neonataỉ outcome and congeniul 
maỉíonnadons. Pharmacoepidemioỉ Drug SaỊety 2007; 16: 1203-10.

4. Gidaỉ J, tí ai. No assodation íound becween use oí very ỉarge doses oí 
điazepam by 112 pregnant women for a suidde anempt and congenỉtal 
abnormalỉtìes ỈQ theỉr oííspring. Toxieol hid Health 2008; 24: 29-39.

5. Gidai J, tí ai. A study of the eííects of ỉarge doses oí medazepam used íor 
selí-poisoning ỉn 10 pregnam women on íetaỉ developraem. Toxicol Ind 
Health 2008; 24: 61-8.

6. CSM/MCA. Remỉnder avoỉd benzodỉazepỉnes ỉn pregnancy and 
ỉactatíon. Cunent Problems 1997; 23: 10. Aỉso available at: hnp://www. 
mhra.gov.uk/home/idcplg?ldc$ervíce=GET_FlLE&dDocName=- 
CON2023240&RevỉsỉonSeỉectỉonMethod*LatestReleased (acccssed 
15/05/06)

R e s p i ra to ry  S y stem  d is o r d e r s .  B e n z o d iaz e p in es  m a y  affect 
t h e  c o n ư o l  o f  v e n ti la t io n  d u r in g  s leep  a n d  m a y  vvorsen 
s le e p  a p n o e a  o r  o th e r  s le e p -re la te d  b re a th in g  d iso rders  
e s p e d a l ly  in  p a tie n ts  w i th  c h ro n ic  o b s tru c tiv e  p u lm o n a ry  
d ise a se  o r  c a rd ia c  ía i lu re .1 R isk  ỉa c to rs  fo r  s leep  a p n o e a , 
vvhich  o f te n  g o e s  u n d ia g n o se d , i n d u d e  o ld  age, obesity , 
m a le  g e n d e r ,  p o s tm e n o p a u sa l  s ta tu s  in  w o m e n , a n d  a h is- 
to iy . o f  h e a v y  sn o rín g . A lth o u g h  b e n z o d ia z e p ín e s  m a y  
re d u c e  s le e p  ỉ ra g m e n ta tío n , t h e ữ  lo n g - te rm  u se  m a y  
re s u l t  i n  c o n v e rs io n  h o m  p a rtia l  to  c o m p le te  o b s tru c tiv e  
s le e p  a p n o e a  in  h e a v y  s n o re rs  o r  in  sh o rt  re p e tit iv e  Central 
s le e p  a p n o e a  in  p a t íe n ts  w i th  r e c e n t  m y o c a rd ia ỉ  in ia rc tio n .

F o r  c o n c e m s  a b o u t  th e  u se  o í  b e n z o d ia z e p in e s  in  
p a tie n ts  w i th  s le e p  h y p o x a e m ia  d u e  to  h ig h  a lt í tu d e  see  
H ig h -a lt ìtu d e  D iso rd ers , p . 1 067 .3 .

ỉ . GuỉAemỉnauh c . Benzodiazepines, breathing, and sleep. Am J Med 1990; 
88 (suppỉ 3A): 25S-28S.

ỉnteractìons
E n h a n c e d  se d a t io n  o r  r e s p ira to ry  a n d  c a rd io v a sc u la r  
d e p re s s io n  m a y  o c c u r  ư  d iaz e p a m  o r  o th e r  b e n z o d ia z e p in e s  
a re  g iv e n  w j th  o th e r  d ru g s  t h a t  h a v e  C N S -d ep ressan t 
p ro p e r tỉe s ;  th e s e  ỉ n d u d e  a lc o h o l, a n d d e p re s sa n ts ,  sed ativ e  
a n tih is ta m in e s ,  a n tip sy c h o tíc s , g e n e ra l  a n a e s th e tic s , o th e r  
h y p n o t ic s  o r  s e d a tiv es , a n d  o p io id  analgesics . T h e  m e ta b -  
o lism  o f m o s t  b e n z o d ia z e p in e s  is  m e d ia te d  m a in ly  b y  th e  
c y to c h ro m e  P 4 5 0  System , p a n ic u la r ly  th e  iso e n z y m es  
CY P2C 19 a n d  CY P3A 4. H en cê , a d v e rse  e llec ts  m a y  also  be  
p r o d u c e d  b y  u se  w i th  d ru g s  th a t  in h ib i t  o r  in d u c e  o r  a re  
m e ta b o lis e d  b y  th e s e  iso e n z y m es . D rugs t h a t  h a v e  b e e n  
r e p o r te d  to  a l te r  t h e  p h a n n a c o k in e tic s  o f  b e n z o d ia z e p in e s  
a re  d isc u sse d  in  d e ta il  b e lo w  b u t  f e w  o f  th e s e  in te ra c tio n s  
a re  lik e ly  t o  b e  o f  d in ic a l  s ign iB cance . B en z o d iaz e p in es  su c h  
a s  a lp r a z o la m , d ia z e p a m , a n d  m id a z o Ia m  th a t  a re  
m e ta b o lis e d  m a in ly  b y  h e p a tic  m ic ro so m a l o x id a tio n  m a y  
b e  m o re  su sc e p tíb le  to  p h a rm a c o k in e t ìc  c h a n g e s  t h a n  th o se  
e lim in a te d  m a in ly  b y  g lu c u ro n id e  c o n ju g a tìo n  su c h  as 
lo ra z e p a m , o x a z e p a m , a n d  te m a z e p a m .

A n a lg e s ic s .  T h e  p e a k  p lasm a  c o n c e n ữ a tío n  o f o x a z ep a m  
w a s  s ig n iĐ can tly  d e c re a se d  w h e n  diịìunisal w a s  g iv e n  to  6 
h e a l th y  su b je c ts , w h i le  th e  r e n a l  d e a ra n c e  o f  th e  g lu cu ro -  
n id e  m e ta b o li te  w a s  re d u c e d  a n d  its  m e a n  e lim in a tio n  
h a lí - li íe  in c re a se d  b o m  10 to  13 h o u r s .1 D iílu n isa l also  dis- 
p la c e d  o x a z e p a m  fro m  p lasm a  p ro te in  b in d in g  s ite s  in 
vitro. Aspirin s h o r te n e d  th e  tỉm e  to  in d u c e  a n a e s th e s ia  
w i th  m id a z o la m  in  7 8  p a tie n ts  a lso  p o ssib ly  d u e  to  co m p e - 
t i t ìo n  ío r  p la s m a  p ro te in  b in d in g  s ite s .2 Paracetamol p ro -  
d u c e d  n o  s ig n ih c a n t c h a n g e  in  p la sm a  c o n c e n ơ a t io n s  of

d ia z e p a m  o r  its  m a jo r  m e ta b o li te  a n d  o n ly  m a rg in a l  
c h a n g e s  in  u r in e  c o n c e n tra tio n s  in  4  h e a l th y  su b ịe c ts .3

B e n z o d ia z e p in e s  su c h  as  d ia z e p a m , lo ra z e p am , a n d  
m id a z o la m  m a y  b e  u s e d  w i th  o p io id  a n a lg e s ic s  in  
a n a e s th e tic  o r  a n a lg e s ic  reg im en s . A n  a d d itiv e  se d a tiv e  
e ffec t is to  b e  e x p e c te d 4 b u t  th e r e  a re  a lso  re p o r ts  o f  s e v ere  
r e s p ira to ry  d e p re s s io n  w i th  m id a z o la m  a n d  Ịmtanyp o r  
s u d d e n  h y p o te n s io n  w ith  m id a z o la m  a n d  íe n ta n y l*  o r  
sufcntaniư T h e  d e a r a n c e  o f m id a z o la m  a p p e a rs  to  b e  
re d u c e d  b y  íen ta n y l,*  p o ssib ly  as a  r e s u l t  o f  c o m p e tit iv e  
i n h ib i t i o n  o f  m e ta b o lis m  b y  th e  c y to c h r o m e  P 4 5 0  
iso e n z y m e  CYP3A. C a re tu l m o n ito r in g  is  th e r e ío r e  r e q u ữ e d  
d u r in g  u se  o ỉ  m id a z o Ia m  w ith  th e s e  o p io id s  a n d  th e  d o se  o f 
b o th  d ru g s  m a y  n e e d  to  b e  re d u c e d . S y n e rg is tic  p o te n t ia t io n  
o f th e  in d u c t io n  o f a n a e s th e s ia  h a s  b e e n  r e p o r te d  b e n v e e n  
m ỉd a z o la m  a n d  {en ta n y l,9 b u t  One s tu d y  h a s  su g g e ste d  th a t  
m ỉd a z o la m  c a n  re d u c e  th e  a n a lg e s ic  effec ts o ỉ  s u íe n ta n il .10 
P re tre a tm e n t  w i th  morphine o r  peứiidine h a s  d e c re a se d  th e  
ra te  o f o ra l a b so rp tio n  o ỉ  d iaz e p a m . T his h a s  b e e n  a tt r ib u te d  
to  th e  effec t o{ o p io id  a n a lg esics  o n  g a sư o in te s tin a l  
m o tili ty .11

Dextropropoxyphene p ro lo n g e d  th e  half-Iife  a n d  red u c e d  
th e  d e a ra n c e  o ( a lp ra z o Ia m  b u t  n o t  d iaz e p a m  o r  lo ra z e p am  
in  h e a lth y  su b je c ts .12

H a l lu d n a t io n s  h a v e  b e e n  r e p o r te d 13 a íte r  o ra l se d a tio n  
vvith tr ia zo la m  in  a p a tie n t  su sp ec te d  o f tak in g  large  
q u a n ti t íe s  o f oxycodone tab le ts .

1. Van Hecken AM, ti í/. The intluencc o( dinuniỉal on ihe 
pharmacokinetics ỡf oxazepam. BrJ ơin Pharmacoỉ 1985; 20: 225-34.

2. Dundee JW, rl ai. Aapirìn and probenerìd pretreaunent inĐuences the 
potency of thiopentone and the onset of action of mỉdazoUm. Eur J 
Anaesthaiol 1986; 3: 247-51.

3. MuIIey ĐA. tì al. ỉnteracdons betvveen dỉazepam and paracetamol. J Clirì 
Pharm1978; 3: 25-35.

4. Tverskoy M. tì al. Mỉdazolam-morphine sedative interactỉon in patients. 
Anesth Analg 1989; 68: 282-5.

5. Yaster M, tì at. Midazalam-ỉentanyl lmravenous sedation in chỉỉdren: 
case repon o( respiratory arrest. M iatria 1990: 86: 463-7.

6. Bunin p, tì aỉ. Hypotension with mldazolam and lentanyl in the 
nctvbom. Lanat 1991; 337: 1545-6.

7. West JM, tì al. Suddcn hypoicmion assodated with midazolam and 
sulentanU. Antỉtk Analị 1987; 66: 693-4.

8. Base I, tì al. LV. lentanyi decreases the dearantx of midazolam. Br J 
Anaath 1997; 79: 740-3.

9. Ben-Shlomo L tì al. Midazolam acts synergistically with lentanyl (or 
induaion ot anaesthesla. Br J Anaaíh 1990; 64: 45-7.

10. Luger TJ. Morawetz RF. Clinical evỉdence for a midazolam-5ufentanil 
ỉnteraaỉon ỉn patíents with major trauma. ũin Pharmaat ĩhtr 1991; 49: 
133.

11. Gamble JAS, tì al. Some phannacological laaon Iniluenáng the 
absorption of diazepam foỉ]owing oral admínistration. BrJ Anaesth 1976; 
48:1181-5.

12. Abemethy DR. a  al. lntetaction ol propoxyphene with dìazepam. 
aỉprazotam and lorazepam. BrJ ơin Pharmaaì 1985; 19: 51-7.

13. Goodchild JH. Donaldson M. Hallucinations and delirium in the dental 
ofỉỉce foỉỉowỉng tzỉazolam adminỉstration. Anesth Prog 2005; 52: 17-20.

A n tia r rh y th m ic s . A n  in te ra c t io n  b e tv v een  d o n a z e p a m  a n d  
ex is tin g  th e r a p y  w i th  amiodaront w a s  s u s p e a e d  in  a  78 - 
y e a r-o ld  m a n  w h o  h a d  sy m p to m s  o ỉ  b e n z o d ia z e p in e  to x i-  
d t y  2  m o n th s  a í te r  s ta r tin g  w ith  d o n a z e p a m  5 0 0 m ic r-  
o g ram s g iv e n  a t  b e d tim e  fo r re s tle ss  leg  s y n d ro m e ;1 sy m p - 
to m s reso lv e d  o n  w ith d ra w a l o f d o n a z e p a m .

1. Witt DM et al. Amiodaroae-donazepam mtcxaclion. Ann Pharmacother 
1993; 27: Ỉ463-4.

A n tíb a c te r ia ls .  B o th  erythromydn1 a n d  troleandomyán2 
h a v e  b e e n  r e p o r te d  to  in h ib i t  th e  h e p a tic  m eta b o lism  of 
t iia z o la m  in  h e a lth y  su b jec ts. P e a k  p la sm a -tr ia z o la m  c o n - 
c e n ư a t io n s  w e re  in c re a se d , h aư -U ỉe  p ro lo n g e d , a n d  d e a r -  
a n c e  re d u c e d . T r o le a n d o m y d n  p ro lo n g e d  th e  p sy c h o m o -  
to r  im p a irm e n t  a n d  a m n e s ia  p ro d u c e d  b y  tr ia z o la m .2 Loss 
o í c o n s d o u sn e s s  a ỉ te r  e ry th ro m y c in  in ỉu s io n  in  a  ch ild  
p re m e d ic a te d  w i th  m id a z o la m  vvas a t t r ib u te d  to  a  sim ila r  
in te ra c t io n ,5 a n d  in c re a se s  in  p e a k  p lasm a  c o n c e n ư a tio n s  
o f m id a z o la m  vvith p r o lo u n d  a n d  p ro lo n g e d  s e d a tio n  h a v e  
b e e n  re p o i te d  a í te r  u s e  of e ry th r o m y d n .4 U se  o ỉ m id -  
a z o la m  vvith  e ry th r o m y d n  s h o u ld  b e  a v o id e d  o r  th e  do se  
o f m id a z o la m  re d u c e d  b y  5 0  to  7 5 % . T h e  d e a ra n c e  of 
m id a z o la m  is a lso  re d u c e d  b y  clarithromyàn, vvith a n  
a p p ro x im a te  d o u b lin g  o ỉ  th e  b e n z o d ia z e p in e 's  o ra l b io a -  
va ila b ility .5-6 L ic en se d  p r o d u a  in ỉo rm a t io n  fo r quinupristin/ 
daựoprừtin S tates th a t  it  to o  m a y  in c re a se  p la sm a  c o n c e n -  
ư a t io n s  o f m id a z o la m . Roxithromyán h a s  b e e n  re p o r te d 7 to  
h a v e  so m e  e£fects o n  th e  p h a rm a c o k in e tic s  a n d  p h a rm a c o -  
d y n a m ic s  o f  m id a z o la m  b u t  th e s e  c h a n g e s  w e re  n o t  
th o u g h t  d in ic a lly  r e le v a n t.  H o w e v e r, it  w a s  re c o m m e n d e d  
th a t  a s  a  p r e c a u t io n  th e  lovvest p o ssib le  e ữ e c tiv e  do se  o f  
m id a z o la m  s h o u ld  b e  u se d  w h e n  g iv e n  w ith  ro x ith ro m y -  
d n .  In  a n o th e r  s tudy*  ữĩithromyán d id  n o t  a p p e a r  to  h a v e  
a n y  e ífe c t o n  th e  m e ta b o lism  o r  p s y c h o m o to r  e ííec ts  of 
m id a z o la m .

T h e re  is a n  iso la te d  re p o r t  o f s ig n ih c a n t rises in  s te a d y - 
s ta te  b lo o d -m id a z o la m  c o n c e n ư a t io n  c o in d d in g  w ith  
d o sa g e  o f  àproỊloxaànP A lso  d p ro Đ o x a c in  h a s  b e e n  r e p o n e d  
to  r e d u c e  d ia z e p a m  d e a ra n c e  a n d  p ro lo n g  its  te rm in a l h a lí-  
iư e ,‘° a l th o u g h  p s y c h o m e tric  te s ts  d id  n o t  s h o w  a n y  
c h a n g e s  in  d ia z e p a m 's  p h a rm a c o d y n a m ic s .  C ip ro tlo x a d n  
a p p e a rs  to  h a v e  n o  e f f e d  o n  th e  p h a rm a c o k in e tic s  o r  
p h a rm a c o d y n a m ic s  o f t fm a z e p a m ."

ĩsoniaád h a s  b e e n  re p o r te d  to  inCTease t h e  h a lí - iư e  o f  a  
sin g le  d o se  o f d ia z e p a m 12 a n d  tr ia z o la m u  b u t  n o t  of 
o x a z e p a m 1J in  h e a l th y  su b je c ts . I n  c o n tra s t,  nỊampỉán h a s  
d e c re a se d  th e  h a ỉỉ-U ỉe  o f  a lp ra z o la m ,u  d ia z e p a m ,15 a n d  
n i tr a z e p a m 16 a n d  m o re  o r  less  a b o lish e s  t h e  e ííe c ts  of 
m id a z o la m 17 a n d  tr ia z o la m ,1* vvhile tíhambutol h a s  n o  e t e c t  
o n  d ia z e p a m  p h a rm a c o k m e tic s .12 I n  p a tie n ts  rec e ỉv m g  
th e r a p y  fo r  tu b e rc u lo s is  w i th  iso n iaz id , r if a m p id n , ;ư id  
e th a m b u to l  th e  h a lỉ - l i íe  o ỉ  a  sing le  d ia z e p a m  d o se  'v a s  
s h o r te n e d  a n d  i ts  d e a r a n c e  in c re a se d .12 T h u s  t h e  e n z y n e -  
in d u d n g  e f f e d  o f r ì í a m p id n  a p p e a rs  to  p r e d o m in a te  o  /e r  
t h e  e n z y m e - in h ib it in g  e líe c t  o f iso n iaz id .

1. Phillips JP, tí aỉ. A pharniacolđnctỉc drug iateractỉon bet^een 
erythromydn and triaxoUm. J Clin Psychopharmacol 1986; 6: 297-9

2. VVarot D, tí aỉ. Troleandomycin-triazo]ain ỉnteraciion ỉn hea thy 
volunteen: phannacokỉnetỉc and psyđìomeưỉc evaỉuation. Eur J Cỉiĩi 
Pharmaal 1987;32:389-93.

3. Hỉller K  tí a l Unconsdousness assodated with midatolam and 
erythromydn. Br J Anaesth 1990; 65: 826-8.

4. Olkkoỉa KT, tí al. A potentially bazardous ỉmeractỉon bemeen 
crythroraydn and midaaoỉam. ơirt Pharmacol Ther 1993; 53: 298-3115.

5. Gorski JC. tí al. The contríbutỉon of intestỉnaỉ and bepaiic CYP3A to the 
Imeracrion between mìdazoỉam and darithromydn. Cỉin Pharmacoỉ 'her 
1998; 64: 133-43.

6. Quỉnney SK. tí aỉ. ỉnteraction between midazolatn and clarithrom ản 
in the eiderly. BrJCỈin Pharmacoỉ 2008; 65: 98-109.

7. Backman JT. tí aì. A pharmacokincùc inieractỉon bcivveen roxithro ny- 
òn and midazolam. Eur J Cỉin Pharmoco! 1994; 46: 551-5.

8. Maitila MJ, tí aỉ. Azíihromycin does noi alier the eííects of >ral 
mỉdazolam on human períormance. Eur J Chu Pharmacol 1994; 47: ị9- 
52.

9. Orko R. tí ai Inưavcnous iníusion of midazữlam. propoíol ind 
vecuronium in a patient with severe tetanus. Acta Anaesthesioỉ s  md 
1988; 32: 590-2.

10. Kamaỉi F, et al. The iníỉuence of steady-state ciproAoxacin on the 
pharmacokincỉics and pharmacodynamics of a ỉingle dose of diazej am 
ỉn healthy volunteen. Eur J ơirt Pharmaeol 1993; 44: 365-7.

11. Kamali F, et al. The inAuence oỉ dproAoxacin on the pharmacokinc cics 
and pharmacodynamics of a single dose of temazepam in the young ind 
eldeiiy. J Clin Pharm Ther 1994; 19*. 105-9.

12. Ochs HR, et ai Diazepam imeraction with amituberculous drugỉ. Ilin 
Pharmacoi Ther 1981; 29: 671-8.

13. Ochs HR, tí ai Ditterential eữea of isooiỉzid on nrỉazolam oxldation ind 
oxazepam conjugation, BrJơin Pharmaeoi 1983; 16: 743-6.

14. Schmỉder J, tí ãl. Sỉmuitaneous assessment oí CYP3A4 and CYP A2 
activity in vỉvo with a)prazolam and caAeỉne. Pharmacogenetia 1999: 9: 
725-34.

15. Ohnhaus EE. tí at. The efỉect of antipyTine and riíampin on the 
metabolism ữỉ diazepam. ũin Pharmacoỉ Ther 1987; 42: 148-56.

16. Brockmeyer NH. et a i Comparatíve eííeas of riíampin ant/or 
probenedd on the phannacokinetia oí iemazepam and nitrazep im. 
Ịnt J ơin Pharmacol Thrr ToxằcdI 1990; 28: 387-93.

17. Backman Tĩ. tí ai. RUampin drasúcally reduces plasma concentraú ms 
and eỉỉects oí oral mỉdazoỉam. Cỉin Pharmacol Ther 1996; 59: 7-13.

18. VUỈikka K. tí aỉ. Triazolam ỉs inefỉectíve ỉn patients taking riíampidn. Vin 
Pharmacoỉ Ther 1997; 61: 8-14.

A n tic o o g u la n ls .  P la sm a  b in d in g  of d ia z e p a m  a n d  d  :s- 
m e th y ld ia z e p a m  (n o rd a z e p a m ) w a s  re d u c e d , a n d  fre e  cc n- 
c e n ơ a tio n s  in c re a se d , im m e d ia te ly  a í te r  in ơ a v e n o u s  h p- 
arin.’

B e n z o d iaz e p in es  d o  n o t  u su a lly  in te ra c t  w i th  o  al 
a n tic o a g u la n ts  a l th o u g h  th e r e  h a v e  b e e n  ra re  re p o r ts  of 
a lte re d  a n d c o a g u la n t  a a iv i ty .

1. Routledge PA et ai Diazepam and N'desmeihyldỉazepam redlstrỉbut on 
aíter hepaiin. Clin Pharmacol Ther 1980: 27: $38-32.

A n tíd e p r e s s a n ts .  I t  h a s  b e e n  re c o m m e n d e d  th a t  t i e  
d osage  o f  a lp ra z o Ia m  s h o u ld  b e  re d u c e d  vvhen  g iv e n  w  th 
Ịluvoxamine, a s  c o n c o m ita n t  u se  h a s  re s u l te d  in  d o u b li  ig  
of p ỉa sm a -a ỉp ra z o la m  c o n c e n tra t io n s .1 S in ce  p lasm a  c c n -  
c e n tra tío n s  o f  b ro m a z e p a m 2 a n d  of d ia z e p a m ’ a lso  a p p e a r  
to  b e  a ỉíe c te d  b y  O u v o x a m in e , i t  h a s  b e e n  su g g e ste d  ử a t  
p a tíe n ts  ta k in g  Đ u v o x a m in e  w h o  re q u ire  a  b e n z o d ia z e p in e  
sh o u ld  p re íc re n t ia l ly  rec e iv e  o n e  s u c h  as  lo ra z e p am , 
vvhich h a s  a  d iffe re n t m e ta b o lic  p a th w a y .J S m all s tu d ỉe s  
su g g est t h a t  Ịluoxetine c a n  a lso  in c re a se  p la s m a  c o n c e n n a -  
ĩio n s  o f  a lp ra z o la m .4-5 F lu o x e tin e  a p p e ars  to  h a v e  a  sứ n ilar 
e ỉỉe c t o n  d iaz e p a m  b u t  p la sm a  c o n c e n tra tio n s  o f  d iaze - 
p a m 's  a c tiv e  m e ta b o ii te  d e sm e th y ld ia z e p a m  (n o rd a z e p a m ) 
a re  re d u c e d  a n d  it is c o n s id e re d  th a t  th e  o v e ra ll e ffec t is 
like ly  to  b e  m in o r .4 T h e  p o te n t ia l  fo r a  d in ic a lly  s ig n ih c a n t 
in te ra c t io n  w ith  scrtraline, paroxetinc, o r  citaìopram is c o a -  
s id e re d  to  b e  Jess.7

T he  us m a n u ía c tu r e rs  h a v e  r e p o r te d  th a t  a lp ra z o la m  
m a y  in c re a se  th e  s te a d y -s ta te  p lasm a  c o n c e n tr a d o n s  of 
imipramỉne a n d  desipramine, a l th o u g h  th e  d in ic a l  s ig n iã -  
c a n ce  o ỉ  su c b  c h a n g e s  is u n k n o v v n . F o r a  su g g e s tío n  tb a t  
b e n z o d ia z e p in e s  m a y  in a e a s e  th e  o x id a tío n  o ỉ  amineptine to 
a  to x ic  m e ta b o ll te , see  E f fe a s  o n  th e  L iv e r  u n d e r  A d v erse  
E ííec ts  o f  A m itr ip ty lin e , p . 4 0 3 .3 .

Nefazodone h a s  b e e n  re p o r te d  to  ra ise  c o n c e n tr a d o n s  3Í 
a lp ra z o la m  a n d  tr ia z o la m , r e s u ld n g  in  in c re a se d  s e d a d o  X 
a n d  im p a irm e n t  o f  p s y c h o m o to r  p e río rm an ce .* -9 N e ía z  )- 
d o n e  m a y  in h ib i t  th e  o x id a tiv e  m e ta b o lism  o ỉ  a lp ra z o la  n  
a n d  tr ìa z o la m . R a ỉsed  c o n c e n ư a tío n s  o f m id a z o la m  h a ' re  
sim ila r ly  b e e n  se e n  w h e n  g iv e n  o ra lly  w i th  n e ỉa z o d o n e  10 
N o  in te ra c t ìo n  vvas r e p o r te d  w ith  lo ra z e p a m , w h ic h  is 
m a in ly  e l im in a te d  b y  c o n ju g a tío n .

F o r  r e ie re n c e  to  a n  iso la te d  re p o r t  o f h y p o th e r m ia  a f t  :r 
a d m in is tr a t ìo n  o f  d ia z e p a m  a n d  lithium, see  p . 4 3 1 .3 .

AI1 cross-reíerences reíer to enưies in Volume A
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T h e re  h a v e  b e e n  o c c a s io n a l re p o r ts  o f  s ex u al d isinh ib i- 
t ío n  i n  p a tíe n ts  caking  tryptophan w i th  b en zo d iazep in es .

1. Reishaker JC. Hulst LK. A pharmacokinctỉc and pharraacodynamic 
evaỉuatíon oí the combined admỉnỉstration of alprazolam and 
Auvoxamine. Eưr J  Cìirt Pharmacol 1994; 46: 35-9.

2. Van Harten 3, tí ai. InAuence of multìple-dose administraóon oỉ 
ũuvoxamine on the pharmacokỉnetics of the benzodỉazepines brom- 
aiepam and lorazẽpam: a randomized crossover srudy. Eur 
Seuropsyehopharmaal 1992; 2: 381.

5 . Perucca E. tí ai. Inhibitiỡn oỉ dỉazepam metaboỉỉsm by Quvoxamỉne: a 
phạrmacoldnetỉc study ỉn normaỉ voỉưnteers. Qin Phđrmaal Tha 1994; 
»6:471-6.

4 . Lasher TA. tí ai. Pharmacolđnetỉc pharmacodynamỉc evaluatỉon oí the 
comblned ađmỉnistratíon ỡf aỉpraxolam and ũuoxedne. Psychopharma- 
cology (Bai) 1991; 104: 323-7.

5. Greénblatt DJ, tí ai. Ruoxetỉne impaiis dearance QỈ alprazolam but not 
of donaxepam. ơin Pharmacol Tha 1992; »2: 479-86.

6. Lemberger L tía l. The eữect of Quoxetỉne on the phanoacokỉnetỉcs and 
psychomotor responses oỉ dỉazepam. Cỉùt Pharmaal Tha 1988; 43:412- 
19.

7. sprouỉe BA tí ai. Seỉectỉve serotonỉn reuptake inhibitors and CNS drug 
interactỉons: a critícal revỉew oí the evidence. Qùt Pharmứcokintí 1997; 
33: 454-71.

8. Greene DS. tí  ai. Coadmỉnỉstration of neỉazodone (NEP) and 
bcnzodiazepines L pharmacoidnetíc assessment ơỡỉ Pharmaal Tha 
1994; 55: 141.

9. Kroboth p. tí ai. Coadmỉnỉstratíon oỉ neỉazodone and benzodỉazepỉnes II: 
pharmacodynamic aasessmenc ơin Pharmacol Thtr 1994; 55: 142.

10. Tjrn YWF, tí at. Effect oỉ antídepressants and ketoconazole on oral 
mỉdaxoỉam pharmacoỉdnetỉcs. Cttn Pharmacol Tha 1998; 63:229.

A n tie p ile p tic s . Carbamazepine, phenobarbital, a n d  phenytain 
a re  a ll  in d u c e rs  o f h e p a tìc  d ru g -m e ta b o lis in g  enzym es. 
T h e re lo re , in  p a tìe n ts  rec e iv in g  lo n g -te rm  th e ra p y  w ith  
th e s e  d ru g s  t h e  m e ta b o lis m  o f b e n z o d ia z e p in e s  m a y  b e  
e n h a n c e d .  F o r  o ra l  m id a z o la m  th e  effects o í c a rb am aze- 
p in e  o r  p h e n y to in  m a y  b e  su í& d e n t  to  v ũ tu a lly  a b o lish  
th e  e tíe c ts  o f  a  S ta n d a rd  d o se , w i th  a  m o re  t h a n  9 0 %  
r e d u c t io n  in  p e a k  s e ru m  c o n c e n tra t io n s  of th e  b e n z o d ia z e -  
p in e .1 I n te ia c t io n s  b e tw e e n  b e n z o d ia z e p in e s  a n d  th ese  
ã n tìe p ile p tíc s  a re  í u r t h e r  d isc u sse d  o n  p. 517 .2  (carba- 
m a z e p in e )  a n d p .  5 4 4 .2  (p h e n y to ỉn ) .

R e su lts  b o m  a  s tu d y 2 in v o lv in g  6 6  ch ild ren  a n d  a d u lts  
g iv en  d o b a z a m  sh o w e d  a  s ig n ih c a n t in crease  in  d o b a z a m  
d e a ra n c e ,  lea d in g  to  a c c u m u la t io n  o f  its  p r in d p a l  ac tiv e  
m e ta b o li te  N -d e s m e th y Id o b a z a m , in  th e  16 p a tie n ts  also  
tak in g  /eỉbamatc. T h e  m e ta b o lis m  oi d o b a z a m  a n d  N- 
d e s m e th y ld o b a z a m  w a s  re d u c e d  b y  ỉtmpmtol, a  p o te n t  
h e p a tic  e n z y m e  in h ib i to r ,  r e s u ltin g  in  a  th re e ío ld  in c re a se  
in  t h e  p la sm a  c o n c e n tra t io n s  o f th is  m e ta b o li te .3

S e r ũ m - d o n a z e p a m  c o n c e n tra t ío n s  fell m ark e d ly  in  4  o f 8 
c h ild re n  w h o  h a d  lamotrigine a d d e d  to  th e ir  th e ra p y .4

Sođium valproatt h a s  b e e n  re p o r te d  to  d isp lace d iazep am  
b o m  p la s m a -p ro te in  b in d in g  s ỉte s .’ S p o rad ic  rep o rts  exdst of 
a d v e rse  e ííe c ts  w h e n  v a lp ro a te  is  g iv e n  vvith d o n a z e p a m 6-7 
w ith  t h e  d e v e lo p m e n t o f  drovvsiness an d , m o re  seriously , 
a b s e n c e  s ta tu s  e p ile p tic u s .  b u t  t h e  e x is te n ce  of a n  
in te ra c t io n  is c o n s id e re d  to  b e  u n p ro v en .*  D ro v rá n ess  h a s  
a lso  b e e n  re p o r te d  w h e n  v a lp ro a te  w as g iv en  w ith  
m tra z e p a m .,  U se o f  v a lp ro a te  s e m iso d iu m  w ith  lo ra z e p am  
h a s  re s u l te d  in  ra ised  c o n c e n ư a tio n s  of lo ra z e p am  d u e  to  
in h ib i t io n  o f g lu c u ro n id a t io n  o ỉ  lo ra z e p a m .10

1. Backman JT, tí al. Concentratỉons and eữecỉs oỉ oral midazoỉam ãre 
greatỉy reduced ỉn patients treated with carbamazepine or phenytoin. 
Epiltpsia 1996; 37: 253-7.

2. Contín M. tí aL Eííect of íeỉbamate on dobazam and ỉts metabolite 
Idnetỉcs ỉn patỉents with epỉlepsy. Tha Drug Monit 1999; 21: 604-8.

3. Glraud c, tí ai. In vitro and in vỉvo inhlbitory eữect oỉ stirlpentol on 
dobazani metaboỉism. Drug Metah Dừpos 2006; 34: 608-11.

4. Eriksson A-S. tí ai. Pharmacokinetỉc interactions between lamotriglne 
and other antỉepỉleptỉc drugs ỉn chỉỉdren with ỉntractable epilepsy. 
Epitepsia 1996; 37: 769-73.

5. DhlUon s, Richens A  Valproỉc acid and dlazepam interactỉon ỉn vivo. Br 
J  Clin Pharmacol 1982; 13: 553-60.

6. VVatson WA ỉnteractỉon between donatepam and sodium valproate. N  
Engl J Med 1979; 300: 678.

7. Browne TR. ỉmeraaion between donazepam and sodium vaỉproate. N  
Engỉ J Med ì 979; 300: 679.

8. Levy RH. Koch KM. Drug imeractions wich valproic acid. Drugs 1982; 24: 
543-56.

9. Jeavons PM. a  ai. Treatment oí generalized epilepsies of childhood and 
adolescence with sodium valproatc (Epilỉm). DevMedơtild Hturol 1977; 
19: 9-25.

10. Samara EE. rt aỉ. Eíĩect of valproate on the pharmacokinetỉcs and 
phannacodynamics oí lorazepam. J  ơ ù t  Pharmatoì Ỉ997; 37: 442-50.

A n tH v n g a ls . B o th  a  s in g ỉe  d o se  a n d  m u ỉtỉp ỉe  doses  of kcto- 
conaxoỉe d e c re a se d  th c  d c a r a n c c  o f  a  singie ỉn tra v c n o u s ’ 
in je c tỉo n  o f  c h lo rd ia z c p o x id c .1 S tu d ie s2*4 h a v e  s h o w n  th a t  
k c to c o n a z o le  a n d  itraconazoỉe c a n  h a v e  m ark e d  p h a rm a c o -  
k inccic  in te ra c tio n s  w i th  m ỉd a z o Ia m  o r  tria zo la m  a n d  
g rc a tly  in c re a se  t h e  ỉ n te n s ity  a n d  d u r a d o n  o f  a c tio n  o ỉ  
th e s e  b e n z o d ia z e p in e s . T h e  AU C ỉo r  o ra ỉ m id azo Iam  w a s  
15 t im e s  g re a te r  w i th  k e to c o n a z o le  a n d  10 tù n e s  g re a te r  
w i th  iư a c o n a z o Ie  vvhile  p e a k  p la s m a  c o n c e n tra tio n s  o f 
m ỉd a z o la m  vvere in cx e a se d  ỉo u r ỉo ld  a n d  th re e ío ld , respec* 
tiv e ỉy .2 Vơrìamazơle h a s  a ls o  b e e n  re p o r te đ 5 to  h a v e  a  s im i- 
la r  e ữ e c t  o n  o ra ỉ m Id a z o la m , ỉn c re a s ỉn g  its  AƯC b y  a b o u t 
te n ỉo ld  a n d  p e a k  p la s m a  c o n c e n tr a t io n  b y  a b o u t  fo u rfo ld . 
T h e  A ư c  fo r  tr ia z o la m  w a s  2 2  t ìm e s  g re a te r  w i th  k e to c o n -  
a z o le  a n d  2 7  t im e s  w i th  i tra c o n a z o le ;3 p e a k  p lasm a  co n - 
c e n tr a tio n s  o ỉ  t r ỉa z o la m  w e r e  in c re a se d  a b o u t th ie e ỉo ld  b y  
b o th  a n tih in g a ls .  K e to c o n a z o le  h a s  a lso  b e e n  re p o r te d  to  
h a v e  a  s im ila r  b u t  less  p r o n o u n c e d  e ữ e c t o n  a lp ra z o ĩa m ,6 
as  h a v e  itra c o n a z o ỉe  o n  b ro tiz o la m 7 a n d  e tiz o la in .8 O n e

s tu d y 9 ữ id ic a te d  th a t  t h e  risk  o f  in te ra c t io n  p e rs is ts  for sev - 
e ra l  d a y s  a f te r  c e s s a d o n  o ỉ i tra c o n a z o le  th e ra p y . I t  is 
r e c o m m e n d e d  th a t  t h e  u se  o ỉ  th e se  a n tih in g a ls  w i th  
b e n z o d ỉa z e p ỉn e $  s h o u ld  b e  a v o ỉd e d  o r  th a t  t h e  d o se  o f t h e  
b e n z o d ia z e p in e  s h o u ỉd  b e  g re a tly  red u c e d . A  sim iia r  b u t  
less p r o n o u n c e d  in te r a c t io n  o c c u rs  b e tw e e n  fỉuconazoỉe 
a n d  o ra l  m id a z o ỉa m l° o r  tr ìa z o la m ;11 n o n e th e le s s ,  t h e  
đ o sag e  o ỉ  t h e  b e n z o d ỉa z e p m e  s h o u id  b e  re d u c e d  d u r in g  
u se  to g e th e r .  T h e re  h a s  a lso  b e e n  a  su g g e stìo n  th a t  o ra l 
cỉotrimaioU lo ze n g e s  m a y  in c re a se  th e  b ìo av a ila b ility  o f  
o ra l  m id a z o Ia m .u
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meubolỉsm. ơin Phamacol Tha 1985; 37:290-7.
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humans: evỉdence for the ỉnvolvement oỉ CYP3A4 ỉn etủolam 
metaboỉỉsm. EurJ Cìin Pharmaeoỉ 2004; 60: 427-30.

9. Neuvonen PJ. tí al. The effect of ingesdon tixne interval on the 
ỉnteĩactỉon between itraconazole and Qrỉazolam. Cỉin Pharmacol Tha 
1996;60:326-31.

10. Ahonen 3, tí ai. Effea oi route of adminisữaõon oỉ Quconazole on the 
interactỉon between fluconazole and midarolam. Eur J ơừĩ Pharmaeoỉ 
1997;51:415-19.

11. Varhe A  tí ai. Ettect oỉ Quconazole dose on the extern oỉ Ouconazole- 
triazoỉam interaction. Br J Oin Pharmacoì 1996; 42: 465-70.

12. Shord ss, tí al. ECĩects oí oral cỉotrímazoỉe troches on the 
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A n tih is ta m in e s . A  r e d u c t io n  in  te m a z e p a m  m eta b o lism  b y  
diphenhydramine m a y  h a v e  c o n tr ib u te d  to  p ẹ rin a ta l  d e a th  
a fte r  in g e s tio n  o f th e s e  d ru g s  b y  th e  m o th e r .1

1. Kargas GA tí ai. Perinataỉ mortalỉty due to interactỉon of diphenhydr- 
amine and temazepam. N Engỉ J Mid 1985; 313: 1417-18.

A n tiv ira ls . T h e  NN RTIs delavirdine a n d  efavirenz,1 a n d  HTV- 
p ro te a se  in h ib ito rs  s u c h  as indinavir, neựỉnavir, ritonavừ, l_t 
a n d  saqumavirl■, m a y  in h ib i t  t h e  h e p a tic  m ic ro so m a l Sys
tem s  in v o lv e d  in  t h e  m e ta b o lis m  o f  so m e b e n z o d ia z e p in e s . 
P ro lo n g e d  u se  o ỉ  p ro te a s e  in h ib i to r s  m a y  a lso  induce th e s e  
m eta b o lic  System s; in te ra c t io n s  m a y  th e r e ío r e  b e  c o m p le x  
a n d  d ifficu lt to  p r e d i a .  M o n ito r in g  a n d  do sag e  a d ju s t-  
m e n ts  fo r  th e  b e n z o d ia z e p in e  m a y  b e  n e e d e d , o r  th e  c o m - 
b in a t io n  s h o u ld  b e  a v o id e d . B e n z o d iaz e p in es  w h ic h  
sh o u ld  n o t  b e  u s e d  w ith  H lV -p ro te a se  in h ỉb ito rs  in d u d e  
a lp razo Iam , d o r a z e p a te ,  d iaz e p a m , es ta z o la m , f lu ra ze p a m , 
m id a z o la m , a n d  tria z o la m .

1. Antoniou T. Tseng AL. Interactions bemeen recreational drugs and 
amlretroviraỉ agents. Ann Pharmacoíha 2002; 36: 1598-1613.

2. Greenblatt DJ. tí ai. Extensive impaừmem of tríazolaffi and alptazolam 
dearance by ỉhort-term low*dose ritonavir. the elinical dỉỉemma oỉ 
concurrent Inhibitìon and inductỉon. J CUn Psydĩopharmacol 1999; 19: 
293-6.
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5. Palkama VJ. tí al. Effect of saquỉnavir on the pharmacokinetics and 
pharmacodynamics of oral and ỉncravenous midazolam. Clin Pharmacoỉ 
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B e ta  b lo c k e rs .  A d e a r  p a t te m  o f  in te ra c tio n s  b e tw e e n  
b e n z o d ia z e p in e s  a n d  b e ta  b lo ck e rs  h a s  n o t  e m e rg e d . 
Propranolol m a y  in h ib i t  th e  m eta b o lism  o f d ia z e p a m , J  a n d  
b ro m a z e p a m ,5 a n d  metoprolol m a y  in h ib it  th e  m eta b o lism  
o f d ia z e p a m '-4 o r  b ro m a z e p a m ’ to  so m e e x te rn ,  a l th o u g h  
in  m a n y  cases  t h e  e ffe c t o n  p h a rm a c o k in e tic s  a n d  p h a r -  
m a c o d y n a m ỉc s  is u n l ik e ly  to  b e  o f  d in ic a l  signi& cance. N o  
s ig n ih c a n t p h a n n a c o k in e á c  in te ra c t io n  h a s  b e e n  s e e n  
be tv v een  p r o p ra n o lo l  a n d  a lp ra z o la m ,2 lo ra z e p am ,2 o r  
o x a z e p a m ,6 a lth o u g h  th e  ra te  o f  a lp ra z o la m  a b so rp tio n  
m a y  b e  d e c re a se d .2 S im ila r ly  n o  p h a rm a c o k ỉn e tic  in te ra c -  
t io n  h a s  b e e n  se e n  be rvveen  atenolol a n d  d ia z e p a m ,1 labeta- 
lol a n d  o x a z e p a m ,‘  o r  m e to p ro lo l  a n d  lo ra z e p a m .’
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alprazolam. Qòt Pharmaeol Tha 1984; 36:451-5.
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oraỉ contracepdves, dmetídlne, and propranoỉol. ctin Pharmaaol Tha 
1987; 41: 562-70.
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5. Scott AK. tí aỉ. Interactỉon oỉ metoprolol with lorazepam ãnd 
bromazepam. EurJ ơin Pharmaeol 1991; 40:405-9.

6. Sonne 3, tí aỉ. Single dose phannacokỉneda and pharmacodynaíRỈcs o( 
oraỉ oxazepam during concomỉtant admiỉìlstration of propranoỉoỉ and 
ỉabctaỉoỉ. BrJơin Pharmaal 1990; 29: 33-7.

C a k iu m -c h a n n e l b lo c k e r s .  P eak  p lasm a  c o n c e n tra tio n s  of 
m id a z o la m  w e re  d o u b le d  a n d  th e  e lỉm in a tío n  h a lf-Iiỉe  oí 
m id a z o la m  p r o lo n g e d  w h e n  g iv e n  to  h e a lth y  sub jec ts 
rec e iv in g  dilứcaem o r  verapamiỉ.1 A  sim ila r  in te ra c tio n  has 
b e e n  ío u n d  b e tw e e n  d iltia z e m  a n d  tr ia zo la m .i3  C o n co m i- 
t a n t  u s e  sh o u ld  b e  a v o id e d  o r  th e  do se  of th e s e  b e n zo d iaz -  
e p in e s  r ed u ced .

1. Badonan JT, tí  ai. Dose of mỉdazoỉam shouỉd be reduced during 
dUtiazem and verapamiỉ treatments. BrJ <2m Pharmacol 1994; 37:221-5.

2. Varhe K tía l. Dỉỉtiazem enhances the eữects of triaĩolam by ỉnhỉbltỉng 
ỉts metaboỉism. ơin Pharmaeoi Tha 1996; 59: 369-75.

3. Kosuge H tía l. Enhanced effea oỉ trỉazoỉam wỉth diltỉaxem. Br J ơm 
Pharmacol 1997; 43: 367-72.

G c lo sp o rin . In-vitro s tu d ie s  su g g e ste d  t h a t  d d o s p o r in  
c o u ld  in h ib it t h e  m e ta b o lism  o f  m id a z o la m .1 H ow ev er, 
b lo o d -d d o s p o r in  c o n c e n tra tío n s  ỉ n  p a tie n ts  g iv en  d d o s -  
p o r in  to  p re v e n t g ra f t  r e je c tio n  w e re  c o n s id e red  to o  lo w  to  
resu lt in  such  a n  in te ra c tio n .

I. Li G. a  ãl. Is cydosporin A an intaibitor of drug metabolbm? Br J ơỉn 
pharmacoỉ 1990; JO: 71-7.

d o n id in e .  A n x ie ty  w a s  re d u c e d  a n d  se d a tio n  w as 
e n h a n c e d  w h e n  d o n id in e  w a s  g iv e n  w l th  f lu n iơ a z e p a m  
fo r p re m e d ic a tio n .1

1. Kulka PJ, a al. Sedadve and anxiolytic Imeracnons of donidine and 
benzodiazepines. BrJ Aiuuah 1994; 72 (suppl 1): 81.

c k n a p in e .  F o r  re p o r ts  o f  c a rd io re sp ira to ry  co llapse  a n d  
o th e r  ad v e rse  eữects in  p a tíe n ts  ta k in g  b e n z o d ia z e p in e s  
a n d  d o z a p in e , s e e  p . 1062 .1 .

C o r tic o s te ro id s . T h e  m e ta b o lism  o f m id a z o la m  w as 
in c re a se d  in  c h ro n ic  u se rs  o f  gỉucocoTticoids,1 p e rh a p s  d u e  
to  th e  in d u c tio n  o f  c y to c h ro m e  P 4 5 0  iso e n z y m e  CYP3A4, 
o r  o f  e n zy m es re sp o n s ib le  fo r  g lu c u ro n id a tio n . T he 
c h a n g e s  w e re  n o t  c o n s id e red  d in ic a lly  r e le v a n t  u  m id - 
a z o la m  w as g iv e n  in tra v e n o u s ly ,  b u t  m ig h t  b e  so  ư  i t  w as 
g iv en  orally .

1. Nakajima Ma tí al. Eữects 0f chronỉc admỉmstratỉon of glucocorticoid on 
midaioỉam phannacokỉnetỉcs in humans. ThaDrug Monit 1999; 21:507- 
13.

D ig o x in . For t h e  e ỉíe c ts  o f  a lp ra z o la m  a n d  d ia z e p a m  o n  
d ig o x in  p h a rm a c o k in e tic s , see  p. 1357.1 .

D isu lfiram . E v id e n c e  t o m  h e a lth y  a n d  a lc o h o lic  sub jec ts 
suggests  th a t  c h ro n ic  u se  o f d isu lh ra m  c a n  in h ib i t  th e  
m eta b o lism  o f c h lo rd ia z e p o x id e  a n d  d ia z e p a m  lea d in g  to  a  
p ro lo n g e d  half-U fe  a n d  re d u c e d  d e a ra n c e ;  th e r e  w a s  little  
e ữ e a  o n  th e  d isp o s itio n  o f o x a z e p a m .1 N o  s ig n ih c a n t 
p h a rm a c o k in e tic  in te ra c t io n  o c c u rre d  b e tw e e n  d isu ĩh ra m  
a n d  a lp ra z o la m  in  a lc o h o lic  p a tie n ts .2 T e m a z e p a m  to x id ty ,  
a tt r ib u te d  to  u s e  o f  d isu lh ra m  vvith te m a z e p a m , h a s  b e e n  
re p o r te d .3

S ee  also  u n d e r  D isu l& ram , p . 2 4 9 6 .3 .
1. MacLeod SM. tí al. Interactỉon of disultìram vvỉth benzodlazcpines. ơãt 

Pharmaal Ther 1978; 24: 583-9
2. Diquet B. tí aỉ. Lack of interaction between dỉsulânm and aỉprazolatn In 

alcohoỉỉc patíents. Eur J ơin Pharmaaỉ 1990; 38: ỉ 57-60.
3. Kardman M. tí ai. Temazepam toxidty predpitateđ by dỉsuỉBtam. Lanctí 

1994; 344: 1231-2.

G a s tro in te s tín a l  d r u g s .  Antacids h a v e  v a ria b le  e& ects o n  
th e  a b so rp tio n  o f  b e n z o d ia z e p in e s1'4 b u t  a n y  resu ltin g  
in te ra c tio n  is u n l lk e ly  to  b e  o f m a jo r  d in ỉc a l  s ig n ih can ce .

S ev e ra l s tu d ie s ,  u s u a lly  in v o lv in g  s in g le  đ o ses  of 
d iaz e p a m  g iv e n  to  h e a lth y  su b jec ts, h a v e  shovvn th a t  
àmetìdine c an  in h ib i t  t h e  h e p a d c  m e ta b o lỉsm  o ỉ  d iaze- 
p a m .7' 10 T he d e a r a n c e  oi d iaz e p a m  h a s  g e n e ra lly  b e e n  
d e c reased  a n d  th e  h a lf- life  p ro lo n g e d . S o m e  s tu d ie s  h a v e  
also  shovvn im p a ire d  m eta b o lic  d e a ra n c e  o f th e  m ajo r  
m eta b o lìte , d e s m e th y ld ia z e p a m  (n o rd a z e p a m ). C im e tid in e  
h a s  a lso  b e e n  r e p o r te d  to  in h ib it  th e  m e ta b o lism  o f  o th e r  
b e n z o d ia z e p in e s  (g e n e ra lly  th o se  m e ta b o lis e d  b y  o x id a tio n )  
in c lu d in g  a lp r a z o la m ,I I J Ỉ  b r o m a z e p a m ,13 c h lo rd ia z e -  
p o x id e ,14 d o b a z a m ,15-16 f lu ra z e p a m ,17 m id a z o la m ,u  n itra z e -  
p a m ,”  a n d  t r ia z o la m .n -12 C im e tid in e  d o e s  n o t  a p p e a r  to  
in h ib it  th e  h e p a tic  m e ta b o lism  o f lo ra z e p a m ,17 o x a z e p a m ,17 
o r  t e m a z e p a m .20 T h e  d in ic a l  s ig n ih c a n c e  o !  th e s e  
in te ra c tio n s  b e tw e e n  d m e t id in e  a n d  b e n z o d ia z e p in e s  
re m a in s  d u b io u s, a n d  l it tle  e ữ e c t  o n  c o g n itív e  lu n c t io n  o r  
d e g re e  o f s e d a tio n  h a s  b e e n  shovvn.

M o s t s tu d ie s  h a v e  ía i le d  to  f in d  a n  e& ect o f  ranitidine o n  
th e  h e p a d c  m e ta b o lis m  o f  d iaa e p a m ,21'24 a lth o u g h  o n e  
s tu d y 25 re p o r te d  an in c re a se  In  t h e  b io av a ila b ility  o f a  sing le  
o ra l  do se  o f m id a z o la m , a n d  c o n s id e re d  th a t  a n  e f f e a  o n  
h e p a tic  d e a r a n c e  w a s  m o re  lik e ly  t h a n  a n  e ííe c t  o n  
a b so rp d o n . T h e s e  re s u lts  iv e re  consistent w ith  th o se  of 
a n o th e r  s tu d y  v v h ich  s h o w e d  a n  e n h a n c e d  s e d a tiv e  e f f e d  o f 
m id a z o la m  in  p a t íe n ts  p r e ơ e a te d  w ith  ra n i t id in e .24 T he 
b io av a ila b ility  o !  t r ia z o la m  h a s  also  b e e n  in c re a se d  b y  
ra n it id in e .27 R a n i t id in e  h a s  b e e n  r c p o r te d  t o  h a v e  n o  effect 
o n  th e  p h a rm a c o k in e tic s  o f  Io razep am 22 o r  o n  th e  sed ativ e  
e ffec t o f  t e m a z e p a m .2í

Fanwtidine10 o r  nừatidiné1* d o  n o t  a p p e a r  to  in h ib i t  th e  
h e p a tic  m e ta b o lis m  o f d iaz e p a m .
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O ra l  d ia z e p a m  w a s  a b s o rb e đ  m o r e  r a p id ly  a f te r  
in tr a v e n o u s  metoclopramidc.2* E n h a n c e d  m o ti li ty  o ỉ  th e  
g a s tro in te s tin a l  t ra c t  w a s  ũ n p lic a te d . Cisaprídc m a y  also  
a c c e le ra te .th e  a b s o rp tio n  o f  d ia z e p a m .29

S tu d ie s  o f  c o n t in u o u s  omeprazolt d o s a g e  o n  th e  
p h a rm a c o k in e t ic s  o ỉ  a  s in g le  in tra v e n o u s  d o se  o f  d iaz e p a m  
in  h e a l t h y  su b je c ts  in d ic a te  in h ib id o n  o f  d ia z e p a m  
m e ta b o l i s m  in  a  s im ila r  m a n n e r  t o  c im e t id in e .30’31 
O m e p ra z o le  d e ơ e a s e s  t h e  d e a r a n c e  a n d  p ro lo n g s  th e  
e l im in a tio n  h a lỉ -h ỉe  o f  d ia z e p a m ; i n  a d d it io n  b o th  th e  
ỉo rm a tio n  a n d  e lũ n ỉn a tío n  o f  d e s m e th y ld ia z e p a m  a p p e a r  to  
b e  d e c re a se d . T h e  e ữ e c ts  m a y  b e  g r e a te r  in  r a p id  t h a n  in  
s lo w  m e ta b o lis e rs  o f o m e p ra z o le 32 a n d  v a ry  b e tw e e n  e th n ic  
g ro u p s .33 L icen sed  p r o d u c t  in ío r m a t io n  fo r  esomqmaole 
States t h a t  i t  to o  m a y  d ecx ease  d ia z e p a m  d e a ra n c c .  T h e  
d ỉn ic a l  s ig n ih c a n c e  o ỉ  th e s e  in te ra c t io n s  is u n k n o w n ;  
h o w e v e r ,  p r o d u a  i n ío r m a t ỉo n  í o r  o m e p r a z o le  a n d  
e s o m e p ra z o le  suggests  t h a t  d o sa g e  r e d u c t io n  o !  d iaz e p a m  
m a y  b e  n e c e s sa ry . Lansopnuole34 a n d  pantoprcaole35 h a v e  
b e e n  re p o r te d  n o t  to  a ffe c t t h e  p h a rm a c o ld n e tic s  of 
d ia z e p a m .
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G e n e r a l  a n a e s lh e i ic s .  A  sy n e rg is tic  in te ra c t io n  h a s  b e e n  
ío u n d  í o r  t h e  h y p n o t ic  eH ects o f  m id a z o la m  a n d  thiopm- 
tứl.1 A lth o u g h  m id a z o la m  ỉa ile d  to  p ro d u c e  a n a e s th e s ỉa  a t

th e  d o ses  u se d , t h e  d ru g  c a u se d  a  tw o fo ld  in c re a se  in  th e  
a n a e s th e tic . p o te n c y  o f  th io p e n ta l .  S im ila r  sy n erg is tic  
in te ra c tio n s  h a v e  b e e n  s e e n  b e tw e e n  m ỉd a z o la m  a n d  b o th  
methohexitap a n d  propofol.ĩA T h e  in te r a c t io n  b e tw e e n  m ld - 
a z o ỉa m  a n d  p ro p o to l  c o u ld  n o t  b e  e x p la in e d  so le ly  b y  
a lte ra tio n  in  f re e -p la s m a  c o n c e n tr a t io n  oi e i th e r  d ru g ,5 
a l th o u g h  a  ía te r  s tũ d y 4 d o e s  s u g g e s t  t h a t  p ro p o ĩo l  red u c e s  
t h e  d e a ra n c e  o f  m id a z o ỉa m  v ỉa  i ts  in h ib i to ry  e ỉỉe c ts  o n  th e  
m eta b o lism  o í  m id a z o la m  b y  th e  c y to c h ro m e  P 4 S 0  iso e n - 
z y m e  CY P3A4. I t  h a s  b e e n  re p o r tẽ d  t h a t  m id a z o la m  c an  
p ro d u c e  a  m a r k e d  re d u c d o n  in  t h e  c o n c e n tra t ỉo n  o f  halo- 
thane r e q u ire d  ỉo r  a n a e s th e s ia .7
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G r a p e fn i i t  j u k e .  G ra p e íru it  ju ic e  h a s  b e e n  r e p o n e d  to  be  
ab le  to  in c re a se  th e  b io a v a ila b ili ty  o f  o ra l d ia z e p a m .‘ m id - 
a z o la m ,3-3 q u a z e p a m ,4 a n d  tr ia z o la m 3' 5 a n d  to  ra ise  p e a k  
p lasm a  c o n c e n ư a tio n s .  R e p e a te d  in g e s tio n  o f g ra p e íru it  
ju ic e  in c re a se d  th e  c o n c e n ư a tio n  a n d  h a lỉ- li ỉe  o ỉ  triazo lam  
to  a  g re a te r  e x te r n  t h a n  a s in g le  in g e s tio n .4 T h e  d ìn ic a l  
s ig n ih c a n ce  o f  su c h  in te ra c tio n s  m a y  b e  o f little  o r  n o  
p rac tic a l im p o r ta n c e .
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K c v a . A  p a tie n t  w h o s e  m e d ic a tío n  in d u d e d  a lp razo lam , 
d m e t id in e ,  a n d  te ra z o s in  b e c a m e  Ie th a rg ic  a n d  d iso r ie n te d  
a h e r  s ta r tin g  to  ta k e  k a v a .1 A n  in te r a c t io n  b e tv v een  kav a  
a n d  th e  b e n z o d ia z e p in e  w a s  su sp e c te d .

1. Aỉmeỉda JC Grimsley EW. Coma ừom the heaỉch íood store: interactỉon 
betvveen kava and aỉprazoỉam. Ann Itứem Med 1996; 125: 940-ỉ.

L e v o d o p a . F o r  r e te re n c e  to  th e  e ữ e c ts  o f b e n z o d ia z e p in e s  
o n  lev o d o p a , se e  A n x io ly tíc s, p . 9 0 7 .3 .

N e u ro m u s c u la r  b lo c k e r ỉ .  F o r  r e ỉe re n c e  to  th e  e f f e a  of 
d ỉaz e p a m  o n  n e u ro m u s c u la r  b lo ck a d e , see  B en zo d iaz -  
e p in e s , u n d e r  th e  I n te ra c t ìo n s  o f  A tra c u r iu m , p . 2 0 3 2 .2 .

O r a l  c o n ira c e p H v e s . S o m e s tu d ie s  w i th  a lp ra z o la m ,1 
c h lo rd iaz e p o x id e ,2 a n d  d ia z e p a m 3 h a v e  su p p o rte d  sugges- 
tio n s  th a t  o ra l  c o n ư a c e p tiv e s  m a y  in h ib i t  th e  b io ư a n s ỉo r -  
m a t io n  of b e n z o d ia z e p in e s  m e ta b o lis e d  b y  o x ld a ú o n , 
a l th o u g h  n o  s ig n iỉĩc a n t p h a rm a c o k in e n c  a lte ra tio n s  h a v e  
o c c u ire d  w i th  c lo tiazepaxn4 o r  tr ía x o la m .1 T h e  b io ư a n s fo r-  
m a t io n  o ỉ  b e n z o d ia z e p in e s  m e ta b o lis e d  b y  c o n ju g a tìo n , 
su  ch  as  Io ra z e p a m , o x a z e p a m , o r  te m a z ẽ p a m , m a y  be  
e n h a n c e d 1'2 o r  u n c h a n g e d .5 N o  c o n s is te n t  c o rre la t io n  h as  
b e e n  se e n  be rvveen  th e  a b o v e  p h a rm a c o k in e tic  c b a n g es  
a n d  d in ic a l  e íỉe c ts . I t  h a s  b e e n  n o te d *  th a t  p s y c h o m o to r  
im p a irm e n t d u e  to  o ra l  d ia z e p a m  w a s  g re a te r  d u rú ig  th e  
m e n s tru a ỉ  p a u s e  t h a n  d u r ìn g  t h e  2 ỉ -d a i ly  o rai 
c o n ư a c e p tiv e  c y d e .  T h is m a y  h a v e  b e e n  d u e  to  a n  effect 
of o ra l  c o n tta c e p tiv e s  o n  d ia z e p a m  a b so rp tio n . A n o th e r  
s tu d y 7 n o te d  t b a t  v vom en  ta k in g  o ra l  c o n ư a c e p tiv e s  
a p p e a re d  to  b e  m o re  se n s it iv e  to  p s y c h o m o to r  im p a irm e n t 
a fte r  sin g le  o ra l  d o se s  o f  a lp ra z o la m , lo ra z e p am , o r  tríazo - 
lam , t h a n  c o n u o ls .  T h e  e ííe c ts  o í  te m a z e p a m  w e re  m in i-  
m a l in  b o th  g ro u p s . A lte ra tìo n s  in  se d a tiv e  o r  a m n e s ic  
effect c o u ld  n o t  b e  e s ta b lish e d  vvith a n y  c e rta in ty .
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estrogen-containỉng oral-contracepdve steroids. N Engl J Med 1982; 306: 
791-2.

4. Ochs HR, tí al. Disposition of dữtiazepam: inĩluence of age. sex. oral 
comraceptives. tímetídỉne. lsonỉazỉd and ethanol Eur J ơin Pharmacoỉ 
1984; 26: 53-9.

5. Abemethy DR, tí aỉ. Lorazepam and oxazepam kỉnetìcs in women on 
ỉow-dose oraỉ CMỉtraceptives. ơm Pharmaatỉ Ther 1983; 33: 628-32.

6. Eỉỉỉmvood EH. tí ai. EHects of oral contraceptives on diazepam*lnduced 
psychomotor ỉmpairmem. Qin Pharmaeoì Thtr 1984; 35: 360-6.

7. Kroboth PD, tí aỉ. Pharmacodynamic evaluatíon of the benzodỉazepỉne- 
oral contracepưve ỉnteractỉon. ơin Pharmacoỉ Ther 1985; 38: 525-32.

P e n ỉd lla m in e . P h le b it ỉs  a sso c ia te d  w i th  in tr a v e n o u s  d iaze - 
p a m  reso lv e d  w ith  lo ca l h e a t  b u t  r e c u r r e d  o n  tw o  sep ara te  
o ccas io n s  a ỉ te r  o ra ỉ p e n ic i l la m in e .1

1. Brandstetter RD, tí al. Exacetbatíon of intravenous đỉazepam-induced
phỉebitb by oraỉ penìdQamine. BMJ 1981; 283: 525.

P r o b e n e d d .  P r o b e n e d d  in c re a se d  th e  h a lí - li íe  o f  in ư a -  
v e n o u s  lo ra z e p a m  in  9  h e a l th y  s u b je c ts . ' P r o b e n e d d  vvas 
c o n s id e re d  to  im p a ữ  g lu c u ro n id e  ío rm a tio n  se lec tive ly  
a n d  th u s  th e  d e a r a n c e  o ỉ  d ru g s  lik e  lo ra z e p a m . P ro b e n e d d  
h a s  a lso  s h o r te n e d  t h e  tú n e  to  in d u c e  a n a e s th e s ia  w ith  
m id a z o la m  in  4 6  p a tie n ts .2 T h e  e ỉfe c t  vvas c o n s id e red  to  b e  
d u e  to  c o m p e tit io n  fo r  p la sm a  p r o te in  b in d in g  sites. P ro - 
b e n e d d  h a s  a lso  b e e n  r e p o r te d 3 to  re d u c e  th e  d e a ra n c e  of 
n iư a z e p a m  b u t  n o t  o f  te m a z e p a m .

1. Abemethy DR, tí ttỉ. Probenedd inhibiiion of acetamlnophcn and 
lorazepam gỉucuronỉdatỉon. Clm Phứrmacoi Ther 1984; 35: 224.

2. Dundee JW, tí a i Aspỉrln and probenecỉd preưeatment InHuences the 
potency oỉ thỉopentcme and the onset oí actỉon oỉ mỉdazolam. Eur J 
Anaesứtaiol 1986; 3: 247-51.

3. Brockxneyer NH. et ai. Comparative eíĩeas of riỉampin and/or 
probenedd on the pharmacokinetics ai temazepain and nitrazepam. 
Int J ơiỉĩ Pharmacoỉ Ther Taxừoi 1990; 28: 387-93.

S m o o th  m u s d e  r e la x o n ts .  In tra c a v e m o sa l  papaverine p ro -  
d u c e d  p ro lo n g e d  e r e n i o n  in  2  p a tie n ts  vvho h a d  b e e n  
g iv en  in tr a v e n o u s  d ia z e p a m  as  a n  a n x io ly tic  be fo re  th e  
p a p a v e r in e .1

1. Vaỉe JA. tí ứỉ. Papaverine. benzodlazepines, and proỉongeđ erections. 
Unctí 1991; 337: 1552.

T o b a c c o  s m o lá n g . T h e  B o s to n  C o lla b o ra tiv e  D ru g  S urve il-  
lan c e  P ro g ra m  re p o r te d  drovvsiness as  a n  a d v e rse  e ữ e c t of 
d iaz e p a m  o r  c h lo rd ia z e p o x ỉd e  less ỉre q u e n tly  in  sm o k e rs  
th a n  n o n -sm o k e rs .1 P h a rm a c o k in e tic  s tu d ie s  h a v e , h o w -  
ev er, b e e n  d iv id e d  b e tv v een  th o se  in d ic a tin g  th a t  sm o k in g  
in d u c e s  th e  h e p a tic  m e ta b o lism  o f b e n z o d ia z e p in e s  a n d  
th o se  shovving n o  e f f e a  o n  b e n z o d ia z e p in e  p h a rm a c o k i-  
n e tic s .2 H e n c e , d im in is h e d  e n d -o rg a n  resp o n s iv e n e ss  m a y  
in  p a r t  a c c o u n t  fo r  th e  c lin ica l e ííe c ts  se e n . T ak in g  larg e  
a m o u n ts  o ỉ x a n th in e -c o n ta in in g  b e v e ra g e s  a s  vvell m a y  
d ec re a se  a n y  e n z y m e - in d u d n g  e ííe c ts  o f  s m o k in g .3

1. Boston Coỉlaboratỉve Drug Surveỉỉỉance Program. Boston University 
Medỉcaỉ Center. Clỉnicaỉ depression oí the Central nervous System due to 
dỉazepam and chlordíazepoxỉde ỉn relatỉon to cigarette smoking and age. 
N Engl J Uid 1973; 288: 277-80.

2. Mỉller 1G. Cigarettes and drug therapy: pharmacokỉnetic and 
pharmacodynamic conslderations. Clin Pkarm 1990; 9: 125-35.

3. Downing RW, Rickelỉ K. Coữee consumption. dgarette smokỉng and 
reporting of drovvsỉness in anxỉous patients treaỉed with benzodỉaz- 
epines or placebo. Atía Psyehiatr Scand 1981; 64: 398-408.

X a n ih in e s .  T h e re  a re  r e p o r ts  o f aminopkylline g iv en  in tra -  
v e n o u s ly  re v e rs ìn g  th e  se d a tio n  ừ o m  in ư a v e n o u s  d iaze- 
p a m ,1' 3 a l th o u g h  n o t  alvvays c o m p le te ly 2 n o r  a s  e ữ ec tiv e ly  
as  f lu m a z e n il.4 B lo c k a d e  o f  a d e n o s in e  re c e p to rs  b y  a m in o -  
p h y llin e  h a s  b e e n  p o s tu la te d  as  t h e  m e c h a n ism  o f th is  
in te ra c tìo n .3-5

Xanthme-containing beverages m a y  b e  e x p e c te d  to  dec rease  
t h e  in d d e n c e  o f b e n z o d ia z e p in e - in d u c e d  d ro w s in e s s  
b e c a u se  o f th e i r  C N S -stim u la tin g  e ỉíe c ts  a n d  t h e ừ  ab ility  
to  in d u c e  h e p a tic  d r u g -m e ta b o lis in g  e p z y m e s . Hovvever, 
d e c re a se d  d ro w s in e s s  h a s  o n ly  so m e tim e s  b e e n  se e n  a n d  th e  
ac tio n s  o f x a n th in e s  m a y  th e m se lv e s  b e  d e c re a se d  b y  h e a v y  
to b ac c o  s m o k in g .6’7

1. Arvỉdsson SB, tí a i  Amỉnophylỉỉne antagonises dỉazepam sedation. 
Lanctí1982; IL 1467.

2. Kỉeindỉenst G, Usinger p. Diaiepam sedatỉon is oot antagonised 
CMnpletely by aminophyỉlỉne. Lanctí 1984; ù 113.

3. Niemand D, tí aỉ. AminophyDỉne inhibition of diazepam sedatìon: is 
adenosine blockade of GABA-recepcors the mechanism? Lanctt 1984: Ỉỉ 
463-4.

4. Sibaí AN. tí al. Comparison oí ũumazenỉỉ wlth aminophylỉỉne to 
antagonỉse mỉdazolam ỉn eldeiiy patients. BrJ Anaesth 1991; 66: 591-5.

5. Henauer SA. tí al. Theophylline antagonises diazepam-induced 
psydiomotor impairmenL EurJ Cỉin Pharmacol 1983; 25: 743-7.

6. Dơwning RW. Rỉckels K. Coííee consumptỉon. dgarette smokỉng and 
reporúng of drowsiness ỉn anxỉous patients ữeated with benzodiaz- 
epines or ptacebo. Acta Psychiatr Scand 1981; 64: 398-408.

7. Ghoneỉm MM, tí a i . Pharmacokìnetỉc and pharmacodynamic 
ỉnteractions between caíỉeine and diazepam. J Qin Psychopharmacol 
1986; 6: 75-80.

Pharmacokinetics
D ia z ep a m  is r e a d ily  a n d  c o m p le te ly  a b so rb e d  b o m  th e  
g a s tro in te s tin a l  t r a a ,  p e a k  p la sm a  c o n c e n c ra tio n s  o c c u n in g  
vvith in  a b o u t  3 0  to  9 0  m ỉn u te s  o f  o ra l doses. D ia z ep a m  is 
rap id ly  a b so rb e d  w h e n  g iv e n  as  a  r e c ta l  so lu ó o n ; p e a k  
p lasm a  c o n c e n tra t io n s  o c c u r  a h e r  a b o u t  10 to  3 0  m in u te s .  
A b so rp tio n  m a y  b e  e tr a t ic  a f te r  in tr a m u s c u la r  in je c tio n  a n d  
lo w e r  p e a k  p la s m a  c o n c e n ư a t io n s  m a y  b e  o b ta in e d  
c o m p a re d  w ith  th o s e  a í t e r  o ra l  d o se s . D ia z e p a m  is h ig h ly  
lip id  so lu b le  a n d  c ro sses  t h e  b lo o d -b ra in  b a r r ie n  i t  ac ts  
p ro m p tly  o n  th e  b ra in ,  a n d  i ts  in it ía l  e ffec ts  d e c re a se  rap id ly  
as  i t  is r e d is tr ib u te d  in to  ía t  d e p o ts  a n d  tis su e s .

D ia z ep a m  h a s  a  b ip h a s ic  haU-Míe w i th  a n  in itia l rap id  
d isơ ib u t ìo n  p h a s e  a n d  a  p ro lo n g e d  te rm in a l  e U m in a tìo n  
p h a se  o f  1 o r  2  d ay s; its  a c tio n  is f u r th e r  p ro lo n g e d  b y  th e  
e v e n  lo n g e r  h a lf- life  o f  2  to  5 d a y s  o f its  p r in đ p a l  a c tiv e  
m e ta b o li te , d e s m e th y ld ia z e p a m  (n o rd a z e p a m . p .  1089.3). 
D ia z ep a m  a n d  d e s m e th y ld ia z e p a m  a c c u m u la te  o n  re p e a te d
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dosage a n d  t h e  r e la tiv e  p r o p o r tio n  of d e sm e th y ld ia z e p a m  in  
th e  b o d y  in c r e a s e s  w i th  lo n g - te rm  u se . N o  s ũ n p le  
c o ư e la tio n  h a s  b e e n  fo u n d  b e tw e e n  p lasm a  c o n c e n tra tio n s  
o í  d ia z e p a m  o r  i ts  m e ta b o li te s  a n d  t h e ữ  th e ra p e u tíc  effec t.

D ia z e p a m  is  e x te n s iv e ly  m e ta b o ỉis e đ  in  th e  ỉiv e r , n o ta b ly  
Via t h e  c y to c h r o m e  P 4 5 0  iso e n z y m e s  CY P2C 19 a n d  
CYP3A4; in  a d d it io n  to  d e sm e th y ld ia z e p a m , its  a c tiv e  
m e ta b o li te s  i n d u d e  o x a z e p a m  a n d  te m a z e p a m . I t  is 
e x c re te d  in  t h e  u r in e ,  m a in ly  in  t h e  fo rm  o f  fre e  o r  
c o n ju g a te d  m e ta b o li te s .  D ia z ep a m  is 9 8  to  9 9 %  b o u n đ  to  
p ỉasm a  p ro te in s .

T h e  p la s m a  e lim in a tio n  h a lí- I i ỉe  o f  d ia z e p a m  a n d /o r  its  
m e ta b o li te s  is p ro lo n g e d  in  n e o n a te s ,  in  th e  e ld e rly , a n d  in  
p a tie n ts  w i th  h e p a tỉc  o r  r e n a l  im p a irm e n t.  I n  a d d it io n  to  
Crossing th e  b lo o d -b ra in  b a rr ie r , d ia z e p a m  a n d  i ts  m e ta b -  
olites a lso  c ro ss  t h e  p la c e n ta l  b a r r ie r  a n d  a re  d is tr ib u te d  in to  
b rea s t m ilk .
R ev ievvs.

1. Balky L, tt ai. CUnical pharmacokinetỉa of bauodlazepin«. J ơbt Mumtual 1994; 34: S04-11.
2. Fukasaws T, tí aL Bữects oỉ genctỉc poỉymotphỉsm of cytodưome P450 

enzymes oa the pharmacokinetics oí benzodỉazepỉnes. /  ơài Pharm Tker 
2007; 32: 333-41.

A b so rp H o n  a n d  p la s m a  c o n c e n tr a t io n s .  CHKONC ORAL ADMNISIRAnON. I n  36  p a tie n ts  g iv e n  d iaz e p a m  2  to  3 0  m g  
d aỉly  ỉo r  p e rỉo d s  b o m  o n e  m o n th  to  10 y e a rs , p la sm a -  
d ia z e p a m  c o n c e n tra t ìo n s  w e re  d ứ e c t ly  r e la te d  to  d o se  a n d  
in v e rse ly  r e la te d  to  a g e .1 T h e re  w a s  a  d o s e  a s s o d a t io n  
b e ttv e e n  th e  p la s m a  c o n c e n tra t io n s  o í  d ia z e p a m  a n d  its  
m e ta b o li te  - d e s m e th y ld ỉa z e p a m  a n d  b o th  c o n c e n tra tio n s  
w e re  in d e p e n d e n t  o f  t h e  d u r a t io n  o f  th e ra p y . P lasm a- 
d ia z e p a m  c o n c e n t r a t io n  ran g e s  vvere 2 0  n a n o g ra m s /m L  to
1.01 m ic ro g ra m s/m L , a n d  p la s m a -d e sm e th y ld ia z e p a m  c o n - 
c e n tra tio n  ra n g e s  w e re  55 n a n o g ra m s /m L  to  1 .765  m ic ro -  
grams/mL. A  sixn ilar s tu d y J re a c h e d  th e  sa m e  g e n e ra l  c o n - 
d u s io n s .

1. Ruthertord DM. fí ai. Ptasma concenưations of dlazepam and 
desmethyỉdỉazepam during chronic diazepam therapy. Br J ơin Phamaal 1978; 6:69-73.

2. Greenblatt DJ, tí al. Plasma dỉaxepam and desmethyỉdỉazepam 
concentratỉons durỉng long-term diazepam therapy. Br J ơỉn Pharmacol 
1931; 1: 35-40.

RECTAL In  6  adults g iv e n  d ia z e p a m  lO ra g  o ra lly  o r  a s  a  
s o lu tio n  ịValium àyection; Roche, UK) b y  re c tú m , m ê á n  
b io av a ila b ility  w a s  7 6  a n d  8 1 % , resp e c tiv e ly  c o m p a re d  
vvith th e  sa m e  d o se  b y  in tra v e n o u s  in je c tio n .1 I n  a  se c o n d  
s tu d y  b y  th e  s a tn e  g ro u p , b io av a ila b ility  w a s  c o n s id e re d  to  
b e  lo tv e r  vvith đ ia z e p a m  su p p o s ito rie s  t h a n  vvith th e  so lu -  
t io n  g iv e n  r e c ta lly .1 S tu d ie s  s u p p o r t  t h e  u se  o f  re c ta l  so lu -  
t io n  r a th e r  t h a n  su p p o s ito rie s  i n  c h ild re n .15

1. Dhiỉỉon s, tí  aỉ. Bỉoavailabiỉỉty of diaxepam after imravenouỉ, ocal and 
rectaỉ administration in ađuỉt epiỉeptic patỉents. BrJQin Pharmacol 1982; 
13:427-32.

2. Dhillon s. tí aì. Rectal absorpcỉoa of dỉazepam in epỉleptỉc children. Ardt 
Dừ ChiU 1982; 57: 264-7.

3. Sonander H, tí ai. Eữects oí the rectaỉ administratíon oí diazepam. Br J 
Aruưsth 1985; 57: 578-80.

D is lr ib u tió n  in to  b r e o s t  m iỉk . C o n c e n ư a t ío n s  o f  d iaz e p a m  
a n d  d e s m e th y ld ia z e p a m  tra n s íe r re d  b o m  m ò th e r  to  in la n t  
Via b re a s t  m ilk  h a v e  b e e n  m e a s u r e d .1-2 

S ee  a lso  u n d e r  P re c a u tio n s , p .  1067 .1 .
1. Erkkola R, Kanto J. Diazepam and breast'feeding. Lanotí 1972; i: 1235-

6.
2. Brandt R. Passage oí diazepam and desmethyldỉazepam ỉnto breast milk.Anrưimitttựorschung 1976; 26:454-7.

T he e ld e H y . F o r  m e n t io n  o f  p h a rm a c o k in e tic s  in  th e  
e ld e rly , s e e  u n d e r  P re c a u tio n s , p .  1 0 6 7 .2 .

H e p a tic  im p a i rm e n t.  F o r  r e íe re n c e  to  th e  a lte re d  p h a rm a -  
co k in e tic s  o f  d ỉa z e p a m  in  p a tie n ts  vvith  h e p a tic  im p a ir-  
m e n t, see  A d m in is tra t io n  in  H e p a tic  Im p a ừ m e n t,  
p . 1064 .2 .

M e ta b o lis m . M o s t b e n z o d ia z e p in e s  a re  h ig h ly  lip o p h ilic  
c o m p o u n d s  re q u ir in g  b io tra n s ío rm a t io n  b e ío re  e x c re tìo n  
b o m  th e  b o d y , a n d  m a n y  fo rm  a c tiv e  m e ta b o li te s  th a t  
a ffec t t h e  d u r a t ỉo n  o f  a c tio n . T h e  b e n z o d ia z e p in e s  m a y  b e  
d a s s ib e d  as  lo n g -,  In te rm e d ia te - ,  o r  sh o rt-a c tin g  c o m - 
p o u n d s .1
•  L o n g - a c t i n g  b e n z o d ia z e p in e s  a r e  e i th e r  N i-d esa lk y l 

d e riv a tiv e s  (deloraĩtpam a n d  nordazepam) o r  a re  ox id ised  
in  th e  l iv e r  to  N i-d esa lk y l d e riv a tiv e s  (b en z o d ia ze p in e s  
so  o x id ise d  i n d u d e  chlordùaepoxùỉe, dobaxam, dorcaepatí, 
doxaĩolam, diaỉrpam. flurazepam, halascptan, ketazolam, 
medcaepam, oxcaoỉam, pinazépam, prcaepam, a n d  quazc- 
pam). C Io ra z e p a te  a n d  p ra z e p a m  m a y  b e  c o n s id e re d  as  
p ro d ru g s  s in c e  t h e  m eta b o li te  is  th e  e x p e c te d  a c d v e  
p r in d p le .  B o th  p a r e n t  d ru g  a n d  m e ta b o li té s  c o n tr ỉb u te  to  
t h e  a c tiv ity  o f  th e  o th e r  lo n g -a c tin g  d ru g s . F u r th e r  
b io tr a n s lo r m a t io n  o f  N p d e s a lk y la te d  m e ta b o li te s  p ro -  
c e ed s  m u c h  m o re  slovvlỹ t h a n  fõ r  th e  p a ĩe n t  d ru g , a n d  
th e y  th e r e fo r e  a c c u m u la te  In  t h e  b o d y  a b e r  a  f e w  d a y s  o f 
t r e a tm e n t.  T h e  r a te - l im itm g  s te p  ọ f  t h e b  m e ta b o lism  
(vvith t h e  e x c e p t io n  o f t h e  1 ,5 -d e riv a tiv e s)  is C 3- 
h y d r o x y la t io n  to  th e  p h a rm a c o lo g ic a lly  a c tiv e  o x a z e p a m  
o r  its  2 '-h a lo g e n a te d  a n a lo g u e s .

•  I n t e r m e d i a t e - a c t ỉ n g  b e n z o d ia z e p in e s  a re  7 -n it ro b e n -  
z o d ia z e p in e s  su  ch  a s  dona&pam. Ịhinitrazepam, a n d  
nừrazepam w h ic h  a re  m e ta b o lis e d  b y  n i tr o re d u c t ìo n  w ith  
n o  im p o r ta n t  k n o w n  a c tiv e  m eta b o li te s .

T h e  m e ta b o ỉi te s  oi lo n g - a n d  in te n n e d ia te -a c tin g  b e n z o -  
d iaz e p in e s  r e q u b e  c o n ju g a tto n  b e ío re  e x c re t io n  in  th e  
u r in e .
•  s h o r t - a c t l n g  b e n z o d ia z e p ln e s  i n d u d e  th e  C 3 -h y d ro -  

x y la te d b e n z o d ỉa z e p in e s  s u c h  as  lorazepam, lormettaepam, 
oxcatpam, a n d  temaxtpam vvhich u n d e rg o  ra p id  c o n ju g a -  
t io n  tv ith  g lu c u ro n ic  a d d  to  w a te r - s o lu b le  in a c tìv e  
m e ta b o li te s  th a t  a re  e x c re te d  in  th e  u r in e ,  a n d  d ru g s  
s u c h  as  alpraỉolam, brotiĩolam, estaỉolam, etiỉolam, 
midaĩolam, toỊữopam, a n d  triaĩolam w h ic h  r e q u b e

: o x id a t io n  in v o lv in g  a lip h a tic  h y d r ó x y la t ỉo n  b e ío re  
s u b s e q u e n t  c o n ju g a tìo n . A ỉth o u g h  th e s e  h y d ro x y la te d  
m e ta b o li te s  m a y  re ta in  p h a rm a c o lo g ic a l  a c tiv ity , t h e y  
a re  u n lik e ly  to  c o n tr ib u te  s ig n ih c a n d y  to  d in ic a l  a c tiv ity  
b e c a u se  o f th e i r  n eg lig ib le  p la sm a  c o n c e n tra t io n s  a n d  
r a p id  in á c tìv a tio n  b y  g lu c u ro n id a tio n .

D ru g -m e tab o lis in g  c a p a d ty  is in ỉlu e n c e d  b y  m a n y  ỉa d o r s  
i n d u d in g  gen e tic s, age, g e n d e r ,  e n d o c r in e  a n d  n u tr i t io n a l  
stãtus. sm o k in g , d isease . a n d  c o n c u rre n t  d ru g  th e ra p y . T his 
re su lts  in  w id e  in te r in d iv id u a l  v a r ia tio n  in  b o th  p a r e n t  d ru g  
c o n c e n tra tio n s  a n d  m e ta b o lỉ te - to -p a re n t  d ru g  ra tio s .

1. Cacda s, Garattỉni s. Formatỉon of acùvc oietaboỉites oỉ psycbotropic 
drugs: an updated review of thdr sỉgniâcance. Qin Phantueokùut 1990; 
18: 434-59.

P re g n a n c y . T h è  passag e  o f  d ia z e p a m  a c ro ss  t h e  p la c e n ta  
d e p e n d s  in  p a r t  o n  th e  re la tiv e  đ e g re e s  o f  p r o te in  b in d in g  
In  m o th e r  a n d  fe tu s . T h is  in  t u m  is in A u e n c e d  b y  íac to rs  
s u c h  as  s tage  o f  p re g n a n c y  a n d  p la sm a  c o n c e n tra t ío n s  o ỉ  
b e e  ía t ty  a d d s  in  m o th e r  a n d  íe tu s .1'4 A d v e rse  e ữ e c ts  m a y  
p e rs is t in  th e  n e o n a te  fo r  s e v e ra l  d a y s  a b e r  b ứ th  b e c a u se  
o f im m a tu r e  d ru g -m e ta b o lis in g  e rư y m e s . C o m p e tìd o n  
b e tv v e e n  d ia z e p a m  a n d  b i li ru b in  fo r  p r o te in  b in d in g  s ite s  
c o u ld  re s u lt  in  h y p e rb il ỉru b in a e m ia  in  t h e  n e o n a te .7

F o r  b ư th e r  a d v e rse  e b e c ts  a s s o d a te d  w ith  t h e  u se  o f  
b e n z o d ia z e p in e s  d u r ín g  p r e g n a n c y , see  u n d e r  P re c á u tio n s , 
p . 1 0 6 7 .3 .

1. Idânpãần-Heikkiỉâ J. tí al. Ptacetuaỉ traasỉer and fetaỉ metaboỉism oỉ 
diazcpam-Cu ỉn cariy human prcgnancy. ơin Pharmacoỉ Ther 1971; 12: 
293.

2. Kanto J, tí  aỉ. Accumulation of dỉazepam and N-demeứxyidiazepam in 
the ỉetaỉ blood durỉng the ỉabour. Aĩtn ũirt Ra 1973; 5: 375-9.

3. Lee JN, tí at. Serum proteỉn bỉndỉng of dỉazepam in matemaỉ and ỉoetaỉ 
serum during pregnancy. Br J cĩitt Pharmacol 1982; 14: 551-4.

4. Kuhnz w. Kaũ H. DttTerences ừi ỉn vỉ tro bỉndỉng oi diazepam and N- 
de$methyldazepam to matemaỉ and fetaỉ plasma proteins àt bừth: 
reỉadon to ừee ỉatty add concentratìon and other parameters. ơin 
Pharmaai Ther ỉ 983; 34: 220-6.

5. Nau H. t í a l  Decreased secum proteỉn bindỉng oỉ dỉazepam and ỉts major 
metaboỉite in the neonate đuiỉng the Brst postnatai week related 10 
Increased ừee Eauy atíd leveỉs. BrJ ctin Pharmacoỉ 1984; 17: 92-8.

6. Rỉdd MJ, tí ai. The dỉsposỉtion and placental ưansíer of dỉazẹpam ỉn 
cesarean secdon. ơừi Pharmacol Ther 1989; 45: 506-12.

7. Notariannỉ u .  Plasma protein bindlng oỉ drugỉ ỉn pregnancy and in 
neonates. ơừi Pharmacokùưí 1990; 18: 20-36.

P r e p a r a t i o n s

Proprietary Praparatíons (d eu ils  are  g iven  in  V olum e B)

Singla-ingredienl PreparoHons. Arg.: Cuadel* Daiv; D ezepan; 
Diactal; D ipezona; Fabotran ilf; Lem brob Plidan; p lidex T; Psico- 
top; Rupediz; Sarom et; Valium ; AustraL: A ntenex; D u c e n e t; 
Ranzepam ; Vallum; Valpam; Austria: Gevvacalm; Psychopax; 
Stesolid; Valium; Beỉg.: Valium ; Braz.: Ansilive; C alm od teno ; 
Com paz; Diazefasỉ; D ienpax; Dienzepax; K iatrium ; L etansiỉt; 
M enostress; N oan; Pazolinif; Relapax; Santiazepam ; Som aplus; 
Uni Diazepax; Valiunu V etansilt; Canad.: Diastat; D íazem uls; 
Novo-D ipam ; Valium; V ivolt: Chile. P a d n a x t;  Cz.: A paurin ; 
S teso lid t; Denm.: Apozepam ; Hexalid; Stesolid; V alaxonat; Fin.: Diapam; M edipam ; Stesolid; Fr.: Valium; Ger.: D iazepf; 
Faustan; S tesolidt; Valiquid; Valium ; Valocordin-D iazepam ; GrApollonset; A tarviton; M ozepam ; Nivalen; Reval; S tedon; 
Stesolid; Hong Kong-. A ntenexỷ; Diazem uls; K ratium ; Stesolid; 
S y n iu m t; Valpam; Hung.: Seduxen; S teso lid t; India: Alzepam,- 
A nxob Calmod; Calmpose; Camrelease-TR; D iadam ; Diaze; 
Diazecalm; Dipax; Direc-2; Dizep-P; Dizep; Hlcion; Jun iz ; Lak- 
pam ; Lori; Padqu il; Paxum ; P laddox ; Rec-DZ; Valium ; Zepose; Indon.: M en ta llu m t; Stesolid; Trazep; V aldim ex; Valisanbe; 
Valium ; Iri.: Anxicakn; D iazem uls; R im apam -h Stesolid; 
Valium; Israel: Assivab D iazf; S teso lid t; ItaL: A nsiolin; 
Diazem uls; M icronoan; N oan; Tranquirit; Valium; V atraru Malaysia: D iapine; Diapo; Valium ; Mex.: A lborab Aixepam ; 
B enzym ef: Ifa-Ponab Laxylf; O n a p a n t; O rtopsique; Relaze- 
pam ; Sunzepan; Valium; Z ep an f; Neth.: D iazem uls; Stesolid; Nonv.: Stesolld; Valium; Vival; NZ: D-Pam; D iazem ulsf; Pro- 
p a m f; Stesolid; Phũipp.: A nxio l’ N ỉxtensyn; Pam izep; Trankil; 
Valium ; V abepam ; PÓL: N eorelium ; R elanium ; Relsed; PorL: 
B iabepam ; M etam idob Stesolid; Umsedil; V alium ; Sm.: A paur- 
in  (AnaypKB); R elan lum  (PenaHHyM); R elium  (PenHyM); Seduxen  
(CeayxceH); S ibazon (CH6a30H); S.Afr.: B enzop in f; Betapam ; 
C abnposeh  Doval; Pax; Scripto-Pam ; T ran jec f Valium ; singapore. D iapine; Diapo; Stesolid; Spaùt: A neuro l; Gobanalỷ; 
P a d u m t;  Stesolid; Valium; V incosedan; Swe<L: Stesolid; Switz.: 
Paceum ; Psychopax; Stesolid; Valium ; Thai: A-Zerax; Aze- 
p a m f; Calm ipam ; Diadon; D iam ed; Diano; D iapam; D iapine; 
Diaz; Diazepioru Dilium; Dim ed; D ipam ; D itran; D ivopan; 
D izanf; Dizep; D áepam ; D izzepam ; DZP2; M anodlazo; M ano-

lium; M ed-Zepam; M o n o ád e; Pam; Popam ; Ropam ; Sipam; 
Tranolan; V Day Zepanu Valax; V alenium ; V alium t; V asont; 
Vescopam; Vispam; Vom ed; Vorapam; VVinopam; Zam; Zepam; 
Zepaxid; Zopam; Turk.: Diapam; Dỉazem; Lizan; N ervium ; DK: 
Dialar; Diazemuls; R lm apam ; Stesolid; Tensium ; Vkr.: Rela- 
n iu m  (PenaaHyM); Seduxen (CanyKceH)t; USA: Diastat; Valium; Veneỉ.: Talemá; Telsomet.

MulK-ingredient Preparalionỉ. Arg.: Axnol' Daíne; Paradil; Pas- 
rainox  Somatíco; Spasmoctyl Som atìco; Tratobes; Austria: 
Betamed; H armom ed; Braz.: D ialudon; ckũe. A nslovab Calmo- 
sedan; Caidiosedantol; D iapanp M ultìsedil; Prom idan; Sedantol; 
Sedilit; F ỉn.: R elapam ilt; V ertípam t; Gr.: D istedon; Indũr. 
D epik Fone; Depik Plus; D epranil Plus; Depsol Pone; Depsol 
Plus; Depsonil-DZ; D eridp  Plus; D iam in Plus; Diaze-P; Dizepax; 
Bldep Fone; Eldep-M ; Eldep-Plus; Im ipam ; Indon.: Analsik; 
Cetalgln; Danalgin; Hedix; M etaneuron ; N eurindo; Neurodial; 
NeurovaL' O pineuron; Potensik; Proneuron ; ItaL: Gamibetal 
Plus; Spasen Somatico; Spasmeiidan-b Spasm om en Som aúco; 
Valpinax; Valtrax; Mex.: Adepsique; Esbelcaps; N um endal; 
Quai; Redotex; Rus.: R eladonn  (Pẹnaaqpu); Spaùt: Ansium; 
Tepazepan; Tropargab Turk.: Spazm o-válibrin; USA: Em ér- 
gent-Ez.

Phannocopoeid Preparatrôns
BP 2014: Diazepam  In jec tìo a ' D iazepam  Oral Solution; Diaze- 
pam  Rectal Solutíon; Diazepam  Tablets;
IỈS P  36: D iazepam  Capsules; D iazepam  E xtended-release  
Capsules; D iazepam Injection: Diazepam  Tablets.

Dichloralphenaxone ỊBANI

Dicloralfenazona;' DikỉoraaHíenatsoni; - iDikloralfenazon;
flnxhopan(ị«Ha30H.
CISH,aCI6NA=519.a
CAS — 430-30-8.
ATC — N0SCC04
ATC Vet —  QN0SCC04 . . '
u m —  YYX637R279.

Pharmacopoeias. In 1/5.
U S P  36: (D ich lo ra lp h e n a z o n e), A  Tvhite m ỉc ro cry s ta llin e  
povvder vvith a  s ligh t o d o u r  c h a ra c te r is t íc  o f  d o r a i  h y d ia te .  
F re e ly  so lu b le  in  vvater, in  a lc o h o l  a n d  i n  c h ỉo ro ío rm ; 
so lu b le  in  d ilu te  a d d s .  I t  is d e c o m p o se d  b y  d ilu te  a lkạỉis  
lib e ra tin g  c h lo ro ío tm .

ProỊile
D ic h lo ra Ip h e n a z o n e  d isso d a te s  w h e n  g iv en , to  fo rm  d o r a l  
h y d ra te  a n d  p h e n a z o n e . I t  h a s  t h e  g e n e ra l  p ro p e r tle s  of 
d o r a l  h y d ra te  (p. 1 0 5 5 .2 ), a l th o u g h  i t  is  less lỉk e ỉy  to  c a u se  
g as tr ic  irr ita tìo n  a íte r  o ra l  doses. P h e n a z o n e - in d u c e d  sk in  
ẽ ru p tio n s  m ay , h o w e v e r , o c c u r (se e  p . 1 2 4 .2 ). D ich lo ra í- 
p h e n a z o n e  is u sed  in  so m e  c o u h tr ie s  i n  c o m b in a tio n  
p re p a ra tio n s  m a in ỉy  ỉo r  th e  t r e a tm e n t  o ỉ  te n s io n  a n d  
v a sc u la r  h e a d ac h e s .

P r e p a r a t i o n s

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

M ubKngredient PreparoHons. India: Acudrin; USA: Epidrin; 
M idrứi; M igragesic EDA M igrazone; Nodolor.

Pharmocopoeial Preparationỉ
U SP 36: Isom etheptene M ucate. D ichloraIphenazone. and  
A cetam inophen Capsules.

Dixyraxine
Diksỵraẹiini; DÌxirazina; D ixyraan; DÌXyrázirium; UCB-3412; 
flMKCMpá3MH?
2-{2-{4-[2-M ethyl-3-(phenoth iaz in-l0-y l)própyl]p iperazin-1- 
yl}etho>^)ethănol. .
^ 3 3 ^ 3 0 2 5 = 4 2 7 .6
CAS -  2470-73-7.
.ẠTC ĨT7 N05A801.
yATC Vet—.QNOSABOl. ■ . V
UNII — 7H368W3AYC . . . . .

Proỉile
D ixycazine  is a  p h e n o th ia z in e  w i th  g e n e ra l  p ro p e r tíe s  
s im ila r  to  th o se  o f  c h lo rp ro m a z in e  (p. 1 0 4 5 .2 ). I t  h a s  a  
p ip e ra z in e  s id e -c h a in . I t  ã  g iv e n  fo r  its  a n tip sy c h o tic , 
a n tie m e tic , a n d  se d a tív e  p ro p e r tie s  in  o ra l  d o se s  ran g in g  
b o m  2 0  to  7 5  m g  d a ily . D ix y raz in e  h a s  a lso  b e e n  g iv e n  b y  
in je c tio n .

R e íe re n c e s .
1. Lanson s, tíaỉ. Premedlcatlon with ỉntramuscuỉar dỉxyTazỉne (Esụcos); a

controlled double-blỉnd comparỉson wtth motphinẽ-scopoUmine and 
pỉacebo. Ađa Anaatíusieỉ Seartẩ 1988; 32: 131-4. ><

2. Karlsson ĩ^ tíaỉ. The eữects of ptophyiactỉc dỉxynzỉne on postoperative 
vomidng aíter tvro dỉữerent anaesthêtỉc methỏds for squint sụrgery In 
children. Ađa Anaathaioi Scand 1993; 37: 45-8.

3. Oỉkkonen M. tí a i Dbryrazỉne premedỉcation for catanct surgerỷ: a 
comparison with dỉazepam. Acta Anaathaiol Scarut 1994; 38:214-17.

The Symbol t  denotes a preparation no longer actively marketed
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4. Feet PO, Gdtesum KG. Inaeased antípanỉc etBcacy ỉn combined 
. ..treatment with domỉpramine and dixyrarine. Ađa Prydùatr Scand 1994; 
~ 89; 230-4.

5. Koldmky E. et ũl Postopcrativc Dausea and vomitỉng ỉn chũdren usỉng 
patỉent-coatralỉed analgesỉa: the efiect of prophylactíc ỉntravenous 
dixyrarihe. Aứa Anacsửttsiol Scand 1999; 43:191-3.

6. GỊaser Q tíaL  Dỉzyrazme ỉòr the prcvendon of postoperatỉve nausea and 
vomỉtỉng aỉter ỉaparoscopỉc cholecystectomy. Aứa Anaesthesioỉ Saatd 
2004; 48: 1287-91.

P o r p h y r ía .  T h e  D ru g  D a ta b ase  fo r  A c u te  P o ip h y ria ,  c o m - 
p ile đ  b y  th e  N o rw e g ia n  P o rp h y ria  C e n tre  (N A PO S) a n d  
th e  P o ip h y r ìa  C e n tre  S w e d e n , classiẼes d ix y ra z in e  as  
p ro b a b ỉy  n o t  p o rp h y rin o g e n ic ;  i t  m a y  b e  u se d  a s  a  dnag  o ỉ  
firs t c h o ỉc e  a n d  n o  p re c a u t io n s  a re  n e e d e d .1

1 The Drug Database for Acute Porphyria. Avaỉlable atỉ http://www. 
drugs-porphyria.org {aecessed 21/10/11)

P r e p a r a t ì o n s

P ropríetary Preparotions (details a re  given in  V olum e B)

Smgle-ingredient Prepárotions. Ausíría: Hsucost; Pin.: E sucost; ItaL: Esucos.

D r o p e r id o l IBAN, USAN, HNNÌ
Dropéndol; DỊroperidoli; Droperidolis; Droperidolum;' tìcN - 
JR-4749; R-4749;flponepMflO/i.
H1-[3-(4-Fluorobenzoyl)propyQ-l,23,6-tetrahydro-4-pyri- 
dyB-bếnzimidazolin-2-one;.
C22H22FN3Ộ 2= 379.4  
C4S —  548-73-2.
ATC —  N05AD08.
ATC Vet —  QN05AD08.
UNII — O9U0F09D5K :

P h a rm a c o p o e ia s .  In  Eur. (see p. v ii) , Jpn, a n d  us.

P h . E u r .  8 : (D ro p e rid o l) . A  vvhite o r  a lm o s t w h i te  povvder. It 
e x h ib its  p o ly m o rp h is m . P racticaU y in so lu b le  in  vvater; 
sp a rin g ly  so lu b le  i n  a lc o h o l; h e e ly  so lu b le  in  d ich lo ro -  
m e th a n e  a n d  in  d im e th y lío rm a m id e . P ro te c t f ro m  ligh t. 

U S P  3 6 : (D ro p e rid o l) . A  vvhite to  lig h t t a n  a m o rp h o u s  o r  
m ic ro c ry s ta llin e  p o w d e r .  P rac tica lly  in so lu b le  in  vvater; 
so lu b le  1 in  1 40  o f  a lc o h o l, 1 in  4  o f c h lo ro to rm , a n d  1 in  
5 0 0  o f  e th e r .  S to re  u n d e r  n iư o g e n  in  a ir tig h t c o n ta in e rs  a t a 
te m p e ra tu re  o f  8  d e g re e s  to  15 d eg rees . P ro te c t fro m  ligh t.

Uses and Adminỉstratìon
D ro p e rid o l is a  b u ty ro p h e n o n e  vvith g e n e ra l  p ro p e r tie s  
s ù n ila r  to  th o s e  o f  h a lo p e r id o l (p . 1077 .2 ). T h e  d u ra t io n  of 
a c tio n  o ỉ  d ro p e r id o l h a s  b e e n  r e p o n e d  to  la s t a b o u t  2 to  4  
h o u r s  a l th o u g h  a lte ra t ìo n  o f a le r tn e s s  m a y  las t fo r  u p  to  12 
h o u rs .

O n e  m a n u ỉa c tu r e r  o f d ro p erid o l ựanssen-Cilag) v o lu n ta -  
r ily  w i th d re w  i t  f ro m  th e  m a rk e t  w o rld w id e  in  M a rc h  2001 
a ỉ te r  r e p o r ts  o f  Q T  p ro lo n g a tìo n , se rio u s  v e n tr ic u la r  
a r rh y th m ia s ,  o r  s u d d e n  d e a th  in  a s so d a t io n  w ith  its  u se . 
H o w e v e r, i n  t h e  U SA , d ro p e r id o l re m a in e d  av a iỉa b le  h o m  
o th e r  m a n u ía c tu r e r s  a lth o u g h  i ts  u se  w as res tric te d  to  th e  
m a n a g e m e n t  o f  n a u s e a  a n d  v o m itã ig  a f te r  su rg ica l o r  
đ ia g n o s tic  p ro c e d u re s  (p. 1 814 .3 ) in  p a tie n ts  w h o  ía il to  
sh o w  a n  a d e q u a te  r e sp o n se  to  o th e r  t re a tm e n ts .  D ro p e rid o l 
s u b s e q u e n t ly  r e t u m ê d  to  t h e  U K  m a rk e t  in  2 0 0 8  íro m  
a n o th e r  m a n u ỉa c tu r e r  a n d  its  u se  w a s  s im ila rly  res tric te d . I t 
is a lso  a v a ỉla b le , in  so m e  o th e r  c o u n ti ie s , fo r  u se  as  a 
p r e m e d ic a n t,  a s  a n  a d ju n c t  ỉn  a n a e s th e s ia , a n d  lo r  th e  
c o n tro l  o f  a g ita te d  p a tie n ts  in  a c u te  p sy ch o ses  a n d  in  m a n ia . 
D ro p e r id o l h a s  b e e n  u s e d  in  th e  m a n a g e m e n t  o f c h e m o -  
th e r a p y - in d u c e d  n a u s e a  a n d  v o m itin g . I t h a s  a lso  b e e n  used  
w ith  a n  o p io id  a n a lg e s ic  su c h  as le n ta n y l  r i t ra te  to  m a in ta in  
p a tie n ts  i n  a  S ta te  o f  n e u ro le p ta n a ỉg e s ia  in  w h ic h  th e y  a re  
c a lm  a n d  in d if fe re n t to  th e  s u rro u n d in g s  a n d  ab le  to  
c o o p e ra te  w i th  t h e  s u rg e o n . T he  lo n g e r  d u ra t io n  o f  a c tio n  of 
d ro p e r id o ỉ m u s t  b e  k e p t  in  m in d  w h e n  u s in g  it w i th  su ch  
o p io id  a n a lg esics .

F o r  t h e  p r e v e n t io n  a n d  ơ e a tm e n t  o f  p o s to p e ra tiv e  
n a u s e a  a n d  v o m i t i n g  a  m a x ứ n u m  in itia l do se  o f 2 .5  m g  
in tra m u s c u la r ly  o r  in tr a v e n o u s ly  h a s  b e e n  g iv e n  in  th e  
ỤSA; a d d it io n a l  d o se s  o f 1 .25 m g  m a y  b e  g iv e n  i í  ne c essa ry . 
I n  t h e  U K , a n  in tr a v e n o u s  d o se  ra n g in g  h o m  6 2 5 m ic r -  
o g ram s to  ỉ  .25  m g  is r e c o m m e n d e d . D oses m a y  b e  g iv e n  30  
m in u te s  b e ío r e  th e  a n t id p a te d  e n d  o f su rg e ry  a n d  re p e a te d  
e v e ry  6  h o u r s  a s  r e q u ire d .  E ld e rly  p a tìe n ts  sh o u ld  be  g iven  
doses  o f  6 2 5  m ic ro g ra m s. L o w e r  doses a re  a lso  rec o m - 
m e n d e d  f o r  th o se  w ith  h e p a tic  o r  re n a l ú n p a ir m e n t  (see 
b e lo w ). I n  t h e  UK, d ro p e r id o l m a y  also  b e  g iv e n  ỉo r  th e  
p re v e n t io n  o f  n a u s e a  a n d  v o m itin g  in d u c e d  b y  m o rp h in e  
a n d  its  d e riv a tiv e s  d u r in g  p o s to p e ra tiv e  p a n e n t-c o n tĩo U e d  
a n a lg e s ia : 15 tò  5 0 m ic ro g ra m s  o f  d ro p erid o l p e r  m g  of 
m o rp h in e ,  u p  to  a  m a x ỉm u m  oi 5 m g  d a ily  of d ro p erid o l, 
m ạ y  b e  gi v e n  in tra v e n o u s ly .

F o r  d e ta ils  o í  d o se s  in  ch U d ren , se e  b e lo w .

R e íe re n c e s .
1. McKcagc X, tt aỉ. Intravenous droperidol: a review of its u »  in the 

manageroest oí postoperatỉve nausea and voraitíng. Drugs 2006; 66: 
2123-47.

2. Jackson cw , e t al. Evidence-based revỉew of the black-box wamftig ỉor 
đroperidol. Am J Htaĩlh‘Sytí Pharm 2007; 64:1174-86.

A d m in is tra t io n  ỉn  c h ild re n . D ro p e rid o l m a y  b e  u s e d  ỉo r  
th e  p r e v e n t lo n  a n d  t r e a tm e n t  o f  p o s to p e ra tiv e  n a u s e a  a n d  
v o m itin g  in  c b ild re n  w h o  ỉa il to  sh o w  a n  a d e q u a te  
r e sp o n se  to  o th e r  tre a tm e n ts .  I n  t h e  USA, th o s e  a g e d  2  to  
12 y e a rs  h a v e  b e e n  g ỉv e n  a  m a x im u m  ỉn it ia l  d o se  o ỉ  
100 m ic ro g ra m s/k g  in tra m u s c u la r ly  o r  in tr a v e n o u s ly .  In  
th e  U K , c h ild re n  a g e d  o v e r  2  y e a rs  a n d  a d o le sc e n ts  m a y  
b e  g iv e n  a n  ỉn tr a v e n o u s  d o se  o f  2 0  to  5 0 m ic ro g ra m s/k g , 
u p  to  a  m a x im u m  o f 1 .25 m g . D oses m a y  b e  g iv e n  3 0  m in -  
u te s  b e ío re  th e  a n t id p a te d  e n d  o f  su rg e ry  a n d  re p e a te d  
e v e ry  6  h o u r s  as  re q u ire d .

A d m in is lra t io n  in  h e p a tic  o r  r e n o l  im p a irm e n t.  UK
lic e n sed  p ro d u c t  i n ío n n a d o n  re c o m m e n d s  th a t  p a tie n ts  
w i th  h e p a tíc  o r  r e n a l  im p a irro e n t sh o u ld  b e  g iv e n  d ro p eri-  
dol in  d o ses  o f 6 2 5 m ic ro g ra m s  b ỵ  ứ it ra v e n o u s  in je c tio n .

Adverse Effects, Treatment, and Precautions
As fo r C h lo rp ro m a á n e , p . 1047 .2 . T h e re  is a n  in c re a se d  risk 
o f c a rd io to x id ty  a n d  p ro lo n g a t io n  o f  th e  QT in te rv a l  (see 
p . 1047 .3 ) w i th  d ro p erid o l. D ro p e r id o l sh o u ld  n o t  b e  u se d  in 
p a tỉe n ts  w i th  k n o w n  o r  su sp e c te d  QT p ro lo n g a tio n ; it 
s h o u ld  a lso  b e  u s e d  vvith e x ư e m e  c a u tio n , i ỉ  a t  all, in  
p a tie n ts  a t  risk  o f a r rh y th m ia s ,  i n d u d in g  th o se  w ith  
im paÚ T nent o f  c a rd ia c  íu n c t io n , h y p o k a la e m ia , o r  o th e r  
e le d ro ly te  im b a la n c e . I t  is  r e c o m m e n d e d  th a t  a  b ase iin e  
ECG is p e r ỉo n n e d  in  aU p a tie n ts  b e ío re  u se  o í  d ro p erìd o l.

P o rp h y r ía .  T h e  D ru g  D a ta b ase  fo r  A cu te  P o rp h y ria , com - 
p ile d  b y  th e  N orvvegian  P o ip h y r ia  C e n ơ e  (N A PO S) an d  
th e  P o rp h y ria  C e n tre  Svveden, d assU ĩes  d ro p erid o l a s  p ro b - 
ab ly  n o t  p o r p h y r ìn o g e n ic  it  m a y  b e  u se d  as a  d ru g  o f  Crst 
ch o ice  a n d  n o  p r e c a u tio n s  a re  n e e d e d .1

1. The Drug Daubase ỉor Acute Porphyria. Avaiỉable at: http://www. 
dmgs-porphyria.org (accessed 21/10/11)

Interadions
As fo r  C h lo rp ro m a z in e , p . 10 5 1 .3 . T h e  risk  o f  a rrh y th m ia s  
w ith  d ro p e r id o l m a y  b e  in c re a se d  b y  o th e r  d n ig s  th a t  
p ro lo n g  th e  Q T in te rv a l  o r  c a u se  e le c ơ o ly te  d is tu rb an c e s  
(see a k o  u n d e r  P im o ã d e , p . 10 9 7 .2 , fo r í u r th e r  d e ta ils).

D ro p erid o l is m e ta b o lis e d  b y  th e  c y to c h ro m e  P 450 
iso e n ry m e s  CY P1A2 a n d  CY P3A4; u se  w i th  in h ib ito rs  of 
th ese  iso e n z y m es  m a y  re d u c e  th e  m eta b o lism  o f  d ro p erid o l 
a n d  p ro lo n g  its  ac tìo n .

Pharmacokinetics
P lasm a c o n c e n ư a tio n s  o ỉ  d ro p e r id o l ỉa ll r a p id ly  a íte r  
in tr a v e n o u s  d o sag e  a n d  th e  m e a n  e lim in a tio n  halỉ-lU e is 
134  m in u te s .  D ro p e rid o l is 85  to  9 0 %  b o u n d  to  p lasm a 
p ro te in s . I t  is  e x te n s iv e ly  m eta b o lis e d  in  t h e  l iv e r  b y  
c y to c h ro m e  P 4 5 0  iso e rư y m e s  CYP1A2 a n d  CYP3A4, a n d  to  
a  lesse r e x te rn  b y  CY P2C19, to  in a c tìv e  m eta b o li te s . A b o u t 
7 5 %  o f a  d o se  is ex cx eted  in  t h e  u r in e ,  w i th  1%  b e in g  
e x c re te d  u n c h a n g e d ;  11%  a p p e a rs  in  th e  {aeces.

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

Singleingredient Preporotions. AustraL-. D roleptan: Austria: 
Xomolix; Belg.: Dehydxobenzperidol; Braz.: Droperdal; Cz.\ 
Xomolix; Denrn.: D ehydrobenxperidoL' Fin.\ D ehýdrobeiưperi- 
dol; F r.: D ro lep u n ; Ger.: Xomolix; Gr.: Dehydrobenzperidol; 
D ro lep u n ; Xomolbt; Hung.: Xomolix; India: D ropero l' IrL: 
Xomolix; Neth.: D ehydrobenzperídol' Norw.: Dridol; NZ: 
D roieptan: PorL: D ehidrobenzperidolf; Xomolix; S.Afrlnap- 
sin; Paxicalt; Spaiiì: Xomolix; SwetL: Dridol; UK: Xomolix; USA: Inapsm et-

M ukH ngm fient Preparations. Arg.: Disưelit; Braz.: Nilperỉdol; Gr.: Thalam onal.

Pharmacopoeial Preparations
BP 2014: D roperidol Injectìon: D roperidol Tablets; 
u s p  36: D roperidol Inịection.

Estazolam ỊUSAN, HNNỊ

Abbótt-47631; D-40TA; Estatsolaami; Estazolamum; 3cra30-
náM. .....
8-Chloro-6-phenyl-4H-1,2,4-triazolo[4,3-o]-l ,4-benzodiaze- 
pine. ■, ,V .. - '
C,6H„CIN4=294.7 
CẠS — 29975-16-4.
ATC —  N05CD04.
ATC Vet —  QN05CD04.
UNII — 36S3EQVS4C

Pharmacopoeias. In Chín., Jpn, and us.

U S P  3 6 : (E s ta z o la m ). A  w h i te  to  p a le  y e U o w ish -w h ite  
c ry sta l. P ra c tica lly  in so lu b le  in  w a te r  a n d  in  e th e n  sp a rin g ly  
so lu b le  in  a lc o h o l;  so lu b le  i n  m e th y l  a lc o h o l a n d  in  a c e tic  
a n h y d r id e .  S to re  in  a h t ig h t  c o n ta in e ts  a t  a  te m p e ra tu re  of 
2 0  d e g re e s  to  2 5  d e g re e s , e x c u rs io n s  p e rm i tte d  b e tw e e n  15 
d e g re e s  a n d  3 0  d e g re e s . P ro te c t  h o m  lig h t.

ProfíỊẹ
E s taz o la m  is a  s h o rt- a c tin g  b e n z o d ia z e p in e  w i th  g e n e ra l  
p ro p e r tíe s  s im ila r  to  th o se  o f  d ia z e p a m  (p . 1 0 6 3 .2 ). I t  is 
g iv e n  a s  a  h y p n o t ic  in  t h e  s h o r t - te n n  m a n a g e m e n t  o f 
in so m n ỉa  (p . 1 0 3 3 .2 )  in  u s u a l  o ra l d o se s  o f  0 .5  to  2 m g  a t  
n ig h t;  d o se s  o ỉ  u p  to  4 m g  m a y  b e  n e e d e d  in  so m e  p a tỉe n ts .

P r e p a r a t í o n s

Proprietary  P reparoHons (d eu ils  are  given in  V olum e B)

Single-mgradienl Preporations. Braz.: N o a a l; Fr.: N uctalon: 
Inđon.: Esilgan; ItáL: Esilgan; Jpn: E urodin ; Mex.: Tasedan; 
Phữipp.: Esilgan; PorL: K ainever.

Pharm ocopoeial Preparations
U SP 36: Éstazolam  Tabletỉ.

Esxopicione ỊUSAN, rlNNI

Eszọpidona; Eszopidonũm; 3c30nnKTibOH; (S)-Zopidone; (+)- 
Zopidone.
(+)-{55)-6-(5-Chloropyridin-2-yl)-7-oxo-6i7-d ihydro-5H -pyrro- 
lo[3,4-b]pyrazin-S-yl 4 -m e th y lp ip e raz in ẹ -l-ca rb o x y la te . 
C17HI7C IN A = 3 8 8 .8  
G45 —.138729-47-2:
ATC —  N05CF04.
ATC Vet —  QN05CF04.
UNII —  UZX80K7ỈOE

S tre e t n a m e s . T h e  íollovving te rm s  h a v e  b e e n  u se d  as  's ư e e t  
n a m e s ' (see  p .  v ii)  o r  s la n g  n a m e s  lo r  v a rio u s  lo rm s  o f 
e s z o p id o n e :

S leepeasy .

ProỊiỊẹ
E s z o p id o n e  is t h e  (+ )- iso m e r o f z o p id o n e  (p. 1 118 .1 ) a n d  is 
u s e d  sim ila r ly  as a  h y p n o tic  in  th e  s h o r t - te rm  m a n a g e m e n t  
o f  in so m n ia  (p. 103 3 .2 ).

T he  u s u a l  o ra l  do se  is  2 m g  im m e d ia te ly  b e lo re  b e d tim e ; 
if a p p ro p r ía te , t h e  d o se  m a y  b e  s ta r te d  a t  o r  in c re a se d  to  
3 m g . In  e ld e r ly  p a tie n ts  w h o  h a v e  d iíH cu lty  ía llin g  a s le e p , 
t h e  in it ia l  d o se  is 1 m g; th is  m a y  b e  in c re a se d  to  2  m g . F o r  
e ld e r ly  p a tie n ts  w h o  h a v e  d ifficu lty  s ta y in g  a s leep , th e  
s ta r tin g  d o se  is 2  m g .

T h e  d o se  s h o u ld  b e  re d u c e d  in  p a tíe n ts  ta k in g  p o te n t  
in h ib ito rs  o f  t h e  q n o c h ro m e  P 4 5 0  iso e n z y m e  CYP3A4; a 
s ta r tìn g  d o se  n o t  e x c ee d in g  1 m g  is re c o m m e n d e d  w h ic h  
m a y  th e n  b e  in c re a se d  to  2 m g .  F o r  d o se s  in  p a tie n ts  w i th  
h e p a n c  im p a irm e n t,  see  b e lo w .

R e v ie w s . s
1. Melton ST, eí đ i Eszopidone for insonmia. Ann ‘pharmacother 2005; 39: 

1659-66.
2. Haỉas CJ. Es2opidone. Am J Heaỉth-Sysĩ Pharm 2006; 63: 41-8.
3. Haỉr PL et al. Esxopidone: » revỉew oí its usc ỉn the treatment oí 

insomnia. Drugs 2008; 68:1415-34.
4. Morin AK Willett K. The roỉe oỉ esiopiclone in the treatment of 

ỉnsomnia. Adv Therapy 2009; 26: 500-18.

A d m in is tr a t io n  in  h e p a tic  im p o irm e n t.  T h e  s ta r tin g  o ra l 
d o se  o f e s z o p id o n e  sh o u ld  b e  re d u c e d  to  1 m g  a t  b e d tim e  
in  p a tie n ts  w i th  s e v ere  h e p a tic  im p a irm e n t.  N o  do se  
a d ju s tm e n t  is  n e c e s sa ry  in  p a tie n ts  w i th  m ild  to  m o d e ra te  
im p a irm e n t.

P r e p a r a t i o n s

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

Single-ingredient Preporolions. Arg.: 8 Horas; In d u cu l; M iapax; 
N ovo Insom nlum ; Chile: Eszop; N o p tic  Plessữ; V a ln o c  Zopi- 
n o n ; china: VVen Fei (3C"Í); Yi Tan Ning ( Í ^ S Í ) ;  India: Ful- 
n ite ; Jpn: Lunesta: USA: Lunesta.

E th ch lo rv y n o l ỊBAN, riNN)
|3-Ghlorovinyl ‘Ethyl ■ Ethynyl Carbinol; Etclorvinol; E- 
Ẹthchlotvynól; Éthchlotvynol,. Ethchlbtvynolum; Êtkloorivi- 
.rioli; Etklòrvinol; 3t)ưiopBMHO/i. 
Ị-Ghloro-3-ethyípent-1-en-4-yn-3-ol.
C7H9CIO=144.6 
CAS—H3r18-8..
ATC — NQ5CM08.
ATC Vet —  QN05CM08. 
u m  —  6EIM38SWZ

P h a rm a c o p o e ic u . In  us.

U S P  3 6 : (E th c h lo rv y n o l) . A  c o lo u rless  to  y e llo w , s lig h tly  
v isc o u s  l iq u id  h a v in g  a  c h a ra c te r is t ic  p u n g e n t  o d o u r .  I t

AU cross-reíerences reíer to entries in Volumc A

http://www
http://www
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d a rk e n s  o n  e x p o s u re  to  a ir  a n d  lig h t. I m m is á b le  w i th  w a te r; 
n i is d b le  w i th  m o s t o rg a n ic  so lv e n ts . S to re  in  a ir tig h t 
c o n ta in e rs  o f  g iass o r  p o ly e th y le n e ,  u s in g  p o ly e th y le n e -  
l in e d  d o s u re s .  P ro te c t  ỉ ro m  lig h t.

Proỉile
E th c h lo rv y n o l is  a  h y p n o t ic  a n d  se d a tiv e  vvith  effects 
b r o a d ly  s ịm ila r  t o  t h o s e  o ỉ  t h e  b a r b i tu r a t e s  (se e  
A m o b a rb ita l, p . 1 0 3 7 .2 ). I t  a lso  h a s  s o m e  a n d c o n v u ls a n t  
a n d  m u s d e  r e la x a n t  p ro p e r t ie s .  I t  h a s  b e e n  g iv e n  for th e  
s h o r t - te im  m a n a g e m e n t  o ỉ  in so m n ia  b u t  h a s  b e e n  largely  
su p e rse d e d  b y  o th e r  d ru g s .

P r e p a r a t i o n s

pbormocopoeial P reparotìons
U SP 36: Ẽ thchlorvynol Capsules.

Ethyl Alpha-bromoisovalerate
Ethyl 2-Bromoisovalerate;' Ethyl 2-Bromo-3-methylbutaho- 
ate; Ethýl 2-Bromo-3-mẹthỵlbutyrate.
‘Alpha-bromoisovaíeric Ảcid Ethyi Ester.
C7H ,3BrOj=209.1 . ,
CAS —609-12-1,", ■

P r o / Ị 7 e

E th y l a lp h a -b ro m o iso v a le ra te  h a s  a c tio n s  a n d  u se s  sim ilar 
to  th o se  o í  c a rb ro m a l (p . 1 0 4 4 .1 )  b u t  t h e  u se  o ỉ  b ro m id e s  is 
g e n e ra lly  d e p re c a te d .

P r e p a r a t i o n s

Proprieta ry  P reparatiops (details are given in Volume B)

MutH-ingredient Prepara tions . Rus.: Barboval (EapổoBaa); Valo- 
serdin (BaaocepaHR); Ukr.: Barboval (EapỗoBan); Corvaldinum 
(KopunnBB); Corvaltab (KopBajna6).

Ethyt Loflazepate ỊriN N i

CM-6912; Éthyle,. Lof!azépate d’; Ethylis Loflazepas;
Lòflazepato de etilo; 3nưi Jlcxt>/ia3enaT.
Ethyl 7-chloro-5-(2-fluorophenyl)-2,3-dihydro-2-oxo-1 H-1,4- 

. benzodiazepine-3<arboxylate.
C ,,H ,.a F N 20 3= 360.8
'cẨS — 29177-84-2,
.ẠTC — NÒ58A18. :■ ■
ATC Vet —  QN05BA1&
UNII — VJBSFW9W9J.

Profile
E th y l lo Q azep a te  is  á  lo n g -a c tin g  b e n z o d ia z e p in e  d e riv a tiv e  
vvith g e n e ra l  p ro p e r tíe s  s im ila r  to  th o se  o f  d iaz e p a m  
(p. 1 0 6 3 .2 ). I t  is u s e d  in  t h e  s h o r t - te r m  t r e a tm e n t  o f  a n x ie ty  
d iso rd e rs  (p . 1 028 .1 ) in  u s u a l  o ra l  d o se s  o f  1 to  3 m g  daily  as 
a  s in g le  d o se  o r  in  d iv id e d  đo ses.

P r e p a r a t i o n s

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

Single-ingredient Prepo ro Hons. Bclg.: V ictan; china: M eilax (§ t 
íR iẵ); Fr.: Victan; Jpn: M eilax; Mac: V taan ; Port.: Victan; Thai.: V ic tanf.

EHfoxine Hydrochloride IBANM, riNNM) 

E titòx ibM yđrochloride; Etỉíoxina, h id rọ d o ru ro  d e ; Étitòxine, 
C h ló rh y d ra tè  dV E tiíbx inr H ỳdroch lo ridu rĩì; H iđ ro đ o ru ro  d ẽ ' 
é tlĩóx lna; H oe-36801; ^TMỘOKCMHa rnflpoxnopM fl.
6 -C h lo ro - 4 -m e th y l- 4 -p h e n y l-3 ,1 -b e n z o x a z in - 2 -y l( e th y l)  
a m in e  hydroch lo ride . - ■
c , ^ , ^ 0 ^ 0 = 3 3 7 . 2
CAS — 2I715-4&8 (etííoxine); 56776-32-0 (eritáxine hydro- 
chhrìde).. ' . _ .
ẠTC-r.N0,5BX03. ' . ... . ... ,
Â7C Vet —  QN05BX03. , .
UNII —  NBL8010WH5

Proíile
E tU ox ine  h y d ro c h lo r id e  is  a n  a n x io ỉy tic  u se d  fo r  t h e  sh o rt-  
t e r m  t r e a tm e n t  o f  a n x ie ty  (p . 1 0 2 8 .1 ). I t  ũ  g iv e n  in  u su a l  
o ra l  d o se s  o f  1 50  o r  2 0 0  m g  d a ily  i n  2  o r  3  d iv id e d  doses. 

R e íe re n c e s .
1. Nguyên N, tt  ai. EỈScacy of etìỉoxỉne compAred to loraiepam 

monotherapy ỉn the treatment oỉ petíents with adịustment disorders 
whh anxlety: * double-blỉnđ contrdỉed study ỉn generaỉ pnctíce. Hum 
Psyckopharmacoỉ 2006; 21; 139-49. Correctỉon. ibiÌ4  562.

2. Zdlhofer HU. Etííoxỉne (Sttesam) íor điemotherapy-induced paỉn? Paỉn 
2009; 147: 9-10.

P r e p a r a t i o n s

Propnetory Preparotiocu (details a re  g iven  in  V olum e B)

Single ingred ien t PreponoHoos. Fr.: Stresam; Rus.: Strezam  
(CtpeaaM); S~Afr.: S ơesam ; ukr.: S tresam  (CTpe3aM).

Etizolam ỊrìNNỊ
ẠHR-3219; ÉtỊzolam; Etizolamum; Y-7131; 3TM3pnaM. 
4-(2-Chlorophenyl)-2-ethyl-9-methyl-6H-thieno[3,2-fl-s-trìa- 
ầ)lo[4,3-a][Ì,4]diazepine. r
C,7HlsaN4S=3428 :
CAS — 40054-69-1.
ATC —  N05BA19.
ATC Vet —  QN05BA19.
UNII —  A76XI0HL37.

P h a rm a c o p o e ia s .  I n  Jpn.
ProfiỊe
E tìzo lam  is a  sh o r t - a c t in g  b e n z o d ia z e p in e  d e riv a tiv e  vvith 
g e n e ra l  p ro p e r tie s  s in ũ la r  to  th o se  o (  d ỉaz e p a m  (p. 106 3 .2 ). 
I t  is g iv en  fo r  t h e  s h o r t - te r m  t re a tm e n t  o f  in so m n ia  
(p . 1033.2) a n d  a n x ie ty  d iso rd e rs  (p . 1028.1) in  o r a ld o s e s o í  
u p  to  3 m g  d a iỉy  in  d iv id e d  d o se s  o r  a s  a  ã n g le  d o se  a t n ig h t. 
R e íe re n c e s .

1. Fuka$awa T, et al. Pharmacokinetỉcs and pharmacodynamics of edzoUm 
are ỉníỉuenced by polymorphỉc CVP2C19 acrivỉty. Sur J ơ in  Pkarmaeoỉ 
2005; 61; 791-5.

2. Kato 2, tí  aL Acddentaỉ etizoỉam ỉngestíon ỉn a dùld. Ptdiatr Enưry Can 
2007; 23: 472-3.

3. De Candia MP. €t aỉ. Eữeas oĩ treatment with etữoỉam 0.5 mg BID on 
cognỉtỉve períormance; a 3-week, muỉdcenter. randomỉzeđ, doubỉe- 
blỉnd. placebo-controQed. two-treatment, three-pcriod. noniníerỉorìty 
crossover study ỉn pađents wỉth amdety đỉsorder. ơ in  Ther 2009; 31: 
2851-9.

P r e p a r a t i o n s

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

Single-ingredieiit Prapar a BoM . India: Etìzola; ItaL: Depas; Pasa- 
den; Jjm: Depas.

Fabomotizole Hydrochloríde ipiNNM i

Afobazol; Afobazole; Aphobazole; CM-346; Fabomotizo!e, 
Chlorhydrate d'; Fabomotỉzoli Hydrochloridum; Hidrodoruro 

,de febomotizol; Obenoxazíne Hydrcx:hloride; SM-346; 
Aộo6ạ30iia rviflpoxnopMfl;CDa6oMOTM30na rMflpoxnopnfl.
S-Ẹthoxy-2-{[2-(4-morpholinỵl)ethyl]thioh1H-benzimidazole 
Monòhydrochloride.
C|5H21NAS,HCN343.9 ■
045 —  Ừ3352-2Ị-rffũbomotizole); 173352-39-1 (fabomoti- 
zole rponohydrochtoride).
U N ií—  HDÓ6HX6NZU.

NOTE. A fobazol ũ  a  reg is te re d  t r a d e  in a rk  in  so m e  c o u n tr íe s  
a n d  m ay  b e  u s e d  to  d esc rib e  t h e  d ih y d ro c h lo rid e .

Pro/ị’/e .
F ab o m o tíz o le  is a  n o n -b e n z o d ia z e p in e  a n x io ly tic  u s e d  in  
th e  t r e a tm e n t  o f  a n x ie ty  d iso rd e rs  (p . 1 0 2 8 .1 ). I t  h a s  b e e n  
g iv e n  o ra lly  a s  t h e  d ih y d ro c h lo rid e  in  a  u s u a l  d o se  o ỉ  10 m g  
th re e  tim es daily . A  m a x im u m  o f  6 0  m g  m a y  b e  g iv e n  da ily . 
R e fe re n c e s .

1. Neznamov GG, ct ai. Aphobazo!—new seỉectíve anxyoỉytỉc drug. Zk 
Ntvroĩ Psikhiatr ĩmSS Konakava 2005; 105: 35-40.

2. Medvedev VE. et aỉ. Psychopharmacotherapy oỉ anxiety dỉsorders ỉn 
patientỉ with cardio-vascuỉar disease$: the u$e of aphobazoỉe. zh Nevroỉ 
Pĩikhiatr Im S S KorsakữVđ 2007; 107:25-9.

F !u a n iso n e  (BAN, riNNỊ
Flũánisọn; PỊuạnisổna; F luanisonl; F lúan isonum pH aloan isone; 
MD-2028; R-2Ó28; .R-2167; 0nyaiHM3OH. 
■4y-Fluòro-4-[4-(2-methoxyphenyl)piperazirv1-yl]butyrophe- 
none. ;
Cj ,H25FN2O j -3 5 6 .4  CAS — 1480-19-9.
ATC —  N05AD09.
'ÁTC Vet — QN05AD09. ‘ ■ . :: :
'UNII — 1D0W98U1I4.

Pharmacopoeias. En BP(Vứ).
B P (V et) 2 0 1 4 : (H u a n is o n e ) .  w h i t e  o r  a lm o s t w h i te  to  b u f l-  
co lo u re d , o d o u d e s s  o r  a lm o s t o d o u r le s s  c ry s ta ls  o r  p o w d e r . 
I t  e x h ib its  p o ly m o rp h is m . M .p . 7 2  d eg re e s  to  7 6  d e g re e s . 
P rac tica lly  in so lu b le  i n  w a te n  f re e ly  so lu b le  i n  a lc o h o l, in  
c h lo ro fo rm , in  e th e r .  a n d  ìn  d i lu te  S o lu tions  o ỉ  o rg a n ic  á d d s .  
P ro te c t h o m  lig h t.

ProỊỊIe
FIuanisone is a b u ty ro p h e n o n e  w ith  generaỉ properties 
similar to  those o ỉ haloperidol (p. 1077.1). I t h as  been  used

ỉn  th e  management of agitated States in  psychiatric patients 
and as anaesthetic premedỉcation.

F lu a n iso n e  is u s e d  in  v e te r in a ry  m e d id n e  fo r n e u ro le p t-  
ana lgesia .

Fludiazepam (riNNỊ

Fludiazépám; Fludìazepamum; 10540; (D/iyflna3_enaM.:
7-Chloro-5-(2-fluorophenyl)-1,3-dihydro-l-methyl-2H: 1,4- 
bẽnzodiàzepin-2-one.
Cị6H12CIFNjO=302 7
CAS — 3900-31-0. • ’■
ẠTC —  N05BAỈ7 , "  - '  '  n
A7C Vet —  QN05BA17 
UNII — 7F64A2K16Z

Pharmacopoeias. In  Jpn.
Profíle , '  ̂ .
Fludỉazepam is a short-acting benzodiazepine w ith general 
propertìes.siưúlar to those of dỉazepam (p. 1063.2). It has 
been given in  the short-term treatment oi anxiety disorden 
(p. 1028.1) in  a usual oral dose of 250miCTOgrams three 
times daily.

P r e p a r a t i o n s

PropHetary Preparations (details are given in Volume B) 

Single-ingradient Preparations. Jpn: Erispan.

F l u n i t r a z e p a m  (BAN, USAN, riNNi 
FÍùnịtratsepaami; Flunitrazepám; Flunítrazépam; flunitraze- 
pamas; Flunitrazepamum; Ro-5-4200; OnyHMTpa3enaM.
5-(2-Fluorophenyl)-1,3-dihydro-l-methyl-7-niưo-l'l4-benzo- 
díazepln-2-one.
•C16H12FN3C^=313J '  • •
CAS —  1622-62-4 • - - .
ATC— N05CD03 
ATC Vet — QN05CD03.
UNII —  620X0222FQ

S tre e t n a m e s . T h e  fo llo w in g  te rm s  h a v e  b e e n  u se d  as  'S tree t 
n a m e s ' (see p . vii) o r  s lan g  n a m e s  fo r  v a rio u s  fo rm s  of 
flu n itra z ep a m :

B enzo ; C ird es ; D a te  ra p e  d ru g ; F o ig e t  m e  d ru g ; F o rg é t 
p ilb  F o rg e t-m e  pill; F o rg e t-M e-P ill; G e ttin g  ro a c h e d ; La 
R o ch a ; La R oche; L u n c h  m o n e y  d ru g ; M e x ic a n  v a liu m ; 
P ingus; R2; R -2; R ey n o ld s; Rib; R ick  J a m e s  B iatch ; R oach ; 
R o a c h  2; R o ach -2 ; R oaches; R oach ies; Roapies; R o b u ta l; 
R o ch as dos; R o c h e ; R oches; R olpes; RoÕĐe; R oofies; 
R oop ies; R ope; R o p h ies; R o p h y ; R opies; Roples; R opples; 
R o w -sh ay ; R uỉB es; Ruffles; S ed ẽx es; W olfles. 

Pharmocopoeias. I n  Eur. (see  p . v ii) a n d  Jpn.
P h . E u r .  8: (F lu n itra z e p a m ). A  w h i te  o r  yellovvish  
a y s tá l l in e  povvder. P rac tica lly  in so lu b le  in  w a te n  s ligh tly  
so lu b le  in  a lcóho l; so lu b le  in  a c e to n e . P ro te c t  h o m  lig h t.

Uses and Administratìon
F lu n itra z e p a m  is a n  in te rm e d ia te -  o r  sh o n -a c t in g  b e n z o -  
d iaz e p in e  (d e p e n d in g  o n  d o se ) w i th  g e n e ra l  p ro p e r tie s  
s im ila r  to  th o se  o f  d ia z e p a m  (p. 1063 .3 ). I t  is u se d  in  th e  
s h o rt- te rm  m a n a g e m e n t  o f  in so m n ỉa  (p. 1033 .2 ). as a  
p re m e d ic a n t in  su rg ica l p ro c e d u re s , a n d  fo r induCTion of 
a n a e s th e s ia  (p. 1 8 99 .1 ).

A u su a l o ra l d o se  fo r  i n s o m n la  is 0 .5  to  1 m g  a t n ig h t;  u p  
to  2 m g  m ay  b e  g iv e n  if  n e c essa ry . In  e ld e riy  o r  d e b ilita te d  
p a tie n ts  th e  in itia l d o se  s h o u ld  n o t  e x c ee d  500  m ic ro g ram s 
a t  n ỉg h t; u p  to  1 m g  m a y  b e  g iv e n  if necessa ry .

A  dose  o f 1 to  2  m g  (15  to  3 0 m ic ro g ra m s/k g ) h a s  b e e n  
g iv e n  in tra m u sc u la r ly  o r  o ra lly  fo r  p r e m e d l c a t l o n  o r  b y  
s lo w  in tra v e n o u s  in je c tio n  fo r  i n d u c t i o n  o t  g e n e ra l  
a n a e s th e sia .

Dependence and Withdrawal
As ío r  D iazep am , p .  1065 .1 .

Adverse Effects, Treatment, and Precautíons
As fo r  D iazep am . p .  1 065 .3 .

Abuse. A  W H O  re v ie w I c o n d u d e d  th a t  f lu n itra z e p a m  h a d  
a  m o d e ra te  a b u se  p o te n t ia l  t h a t  m ig h t b e  h ig h e r  t h a n  th a t  
o f  o th e r  b e n z o d ia z e p in e s . I t  w a s  r e p o r te d  t h a t  t h e r e  w as 
c u r r e n t  e v id e n c e  o f  vv idesp read  a b u s e  o f  f lu n itra z e p a m  
a m o n g  d ru g  a b u se rs , p a rt ic u la r ly  a m o n g  th ò se  w h o  u se d  
o p io id s  o r  c o c a in e . F lu n itra z e p a m  h a s  a lso  b e e n  a b u s e d .a t  
s o d a l  g a th e r in g s  w h e r e  i t  is t a k e n  o ra lly  ò r  in tra n a sa lly .13

F lu n itra z e p a m  is tas te le ss  a n d  o d o u rle ss  a n d  h a s  b e e n  
m isu se d  to  in c a p a d ta te  t h e  v ỉc tú h  a n d  p ro d u c e  a m n e s ia  in  
se x u a l assau lts  a n d  d r u g - ỉa d ỉi ta te d  ra p e  ( 'd a te  r a p e ')  .2_t A 1 -

The Symbol t  denotes a preparation no longer actively marketed
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m g  d o se  m a y  p r o d u c e  im p a in n e n t  fo r  8  t o  12 h o u rs .2 Som e 
m ã n u ía c tu r e r s  h a v e  in c o ip o r a te d  a  b lu e  d y e  in to  Đ un itr- 
a z e p a m  ta b le ts  to  in c re a se  v isib ility  w h e n  p laced  in to  
d r in k s 4 b ụ t  c a u tio n  is  s till n e c e s s a ry  as  it  h a s  b e e n  re p o rted  
t h a t  b lu e  t ro p ic a l  d r in k s  a n d  p u n c h e s  a re  b e in g  used  to  
o v e rc o m e  th is .

1. WHO expert committee on drug dependence: twemy-ninih report. 
WHO Ttdt gip Str SỈ6 1995. Available ac http://libdocwho.int/trs/ 
WHO_TRS_856.pdf (accessed 21/08/08)

2. Smỉth KM. tì aỉ. Club drugs: methylenedioxymethamphetaniỉnc. 
flunỉĩrazepam, ketamỉne hydrocbloride. and r -bydroxybucyraK. Am J 
Htalth-Syst Fharm 2002; 59: 1067-76.

3. Nadonal Instítute on Drug Abuse. Club dnigs (GHB. Kctamine. and 
Rohypnol) (updated July 2010). Avallabla at; http://www.drugabuse. 
gov/pdi/infofâct5/CIubDntgsl0.pdf (accessed 12/11/10)

4. Sỉmmons MM. Cupp Mi. Use and abuse of Đunitrarepam. Ann 
Pharmaathcr 1998; 32; 117-19.

B r e a s t  f e e d in g .  C o n c e n tra t io n s  ỉn  b re a s t  m ilk  th e  m o m in g  
a f te r  a  s in g ỉe  e v e n in g  2 -m g  d o se  o f  flu n itra z ep a m  w e re  
c o n s id e re d  to  b e  to o  lo w  to  p ro d u c e  d in ic a l  eííec ts in  
b re a s t-fe d  in ía n ts .  a l th o u g h  a c c u m u la tio n  in th e  m ilk  
m ig h t  o c c u r  a f te r  r e p e a te d  u s e .1

ỉ. Kamo J, tí a i Pỉacental iransíer and breast milk levels oí fluniưazepam. 
Curr Thtr Ra 1979; 26: 539-46.

L ocal r e a c t io n s .  O f 4 3  p a tie n ts  g iv e n  a sing le  in tra v en o u s  
d o se  o f f lu n iơ a z e p a m  1 to  2  m g. tvvo h a d  local th rom bosis  
7 to  10 day s la t e r .1 T h e  in c id e n c e  w a s  lo w e r  th a n  in  those  
g iv e n  d ia z e p a m  [in  s o lu t io n ] .  H o w e v e r, th e re  w as little  
d iữ e re n c e  in  t h e  in c id e n c e  o f  lo ca l rea c tio n s  a íte r  in tra -  
v e n o u s  u se  o ỉ  f lu n i tr a z e p a m  a n d  d iaz e p a m  in  a n o th e r  
s tu d y .2

1. Hcgarty JE, Dundee JW. Sequelae aher ihe ỉntravenous injcCTion of 
three benzodỉazepmes—diazcpam, lorazepam, and 2unUrazepam. BMJ 
1977; 2: 1384-5.

2. Mikkelsen H. tí aỉ. Locaỉ reactỉons aíter iv injcctíons oỉ diazepam, 
Sunỉtrazepam and isotonic saline. BrJ Anaesth 1980; 52: 817-19.

P o r p h y r ia .  T h e  D ru g  D a ta b a s e  fo r  A c u te  P o rp h y ria , com - 
p ile d  b y  th e  N o r tv eg ia n  P o rp h y r ia  C e n tre  (NAPOS) a n d  
th e  P o rp h y ria  C e n tre  S w e d e n , dassiũes f lu n itra z ep a m  as 
p ro b a b ly  p o r p h y r in o g e n ic  i t  s h o u ld  b e  p resc rib e d  on ly  for 
co m p eU in g  in d ic a tio n s  a n d  p r e c a u ú o n s  sh o u ld  be consid- 
e re d  in  a ll p a tie n ts .1

1. The Drug Database for Acuie Porphyria. Avaỉỉabỉe at: hitp://www. 
drugs-porphyria.org (accessed 18/03/11)

Interadions
As fo r  D ia z ep a m , p . 10 6 8 .1 .

Pharmacokinetics
F lu n it ra z e p a m  is re a d ily  a b s o rb e d  b o m  th e  g a sư o in te s tin a l 
t ra c t  a f te r  o ra l d o ses. I t  is a b o u t  7 7  to  8 0 %  b o u n d  to  p lasm a 
p ro te in s .  F lu n iư a z e p a m  is e x te n s iv e ly  m eta b o lise d  in  th e  
l iv e r  a n d  e x c re te d  m a in ly  in  t h e  u i in e  as m e ta b o li te s  (free o r  
c o n ju g a te d ) .  I ts  p r in d p a l  m e ta b o li te s  a re  7 -a m in o flu n itra -  
z e p a m  a n d  N -d e s m e th y lũ u n iơ a z e p a m ; N -d e sm e th y lũ u n i-  
t ra z e p a m  is r e p o r te d  to  b e  p h a n n a c o lo g ic a lly  ac tìve  b u t less 
so  t h a n  th e  p a re n t  c o m p o u n d . T h e  e lim in a tio n  h a lỉ-liỉe  of 
f lu n itr a z e p a m  is r e p o r te d  to  b e  b e tv v e e n  16 a n d  35 h o u rs . 
F lu n i t r a z e p a m  c ro s se s  t h e  p l a c e n ta ỉ  b a r r íe r  a n d  is 
d is tr ib u te d  in to  b re a s t  m ilk .

R e íe re n c e s .
1. Davỉs PJ, Cook DR. Clỉnĩcal phaimacoldnedcs of the newer intravenous 

anaesthetic agents. ain PhamacDhna 1986; 11:18-35.
2. Pariente-Khayat A. n al. Phannacokinetics and tolerance of Hunitrare- 

pam in neonateỉ and in inlantỉ. Om pharmocoỉ Thrr 1999; 66: 136-9.

P re g n a n c y . C o n c e n tra tio n s  o f  f lu n itr a z e p a m  in  um bilica l- 
v e in  a n d  u m b ilic a l-a r te ry  p la s m a  w e re  lo w e r  th a n  th o se  
i n  m a te m a l  v e n o u s  p la s m a  a b o u t  11 to  15 h o u is  a íte r  a 
d o se  o f  f lu n itr a z e p a m  1 m g  in  14  p r e g n a n t  w o m e n ; co n - 
c e n tra tio n s  i n  a m n io t íc  í lu id  w e re  lo w e r  s till .1

1- Kanto J, tí ai. Placental ơansíex and breast mỉỉk levels oỉ &unitrazepam. 
CurrTherRa 1979; 26: 539-46.

P r e p a r a t i o n s

P roprietary Preparations (details a re  g iven  in  Volume B)

Single-ingradien t Preparations. Arg.: Nervocuril; Prim um; 
Rohypnol; Austrál.: H ypnodorm ; Austria: G uttanotte;
RohỹpnoL' Som nubene; ẻẽlg.: Rohypnol; Braz.: Rohydorm; 
R ohypnob  Chũc. Ipnopen ; Penm.: P iunipam ; Fr.: Narcozep; 
R o h y p n o t Ger.: F lu n in o cf; RohypnoL' Gr.: H ipnosedon; Ilman; 
N eo N iỉalium ; Nilium ; S tedonil; Vulbegal; Bong Kơng. Flunita; 
R ohypnol; IrL: Rohypnol; Israel: H ypnodorm ; ItaL: Roipnol; 
Valsera; Mex.: R ohypnol; Norw.: F lu n ip a m f; PoL: R ohypnolt; PorL: R o h y p n o lt: Rus.: R ohypno l (PonuiHQn); S.Afr.: Hypnor; 
InsomỶ; Rohypnol; Spain: R o h ip n o lt; Sweí: Fluscandf; Switz.: Rohypnol; ThạL: R o h ypno lt-

Flupenrixol /SAN, riNNi
PluỊ^nthixol; .Plupentiksoli; Plupentixolump LC-A4; N-7009; 
©nýneHTMKCon. .

(Z)-2-í4-[3-(2-Trifluoromethylthíoxanthen-9-ylidene)propyQ' 
piperaãn-1 -yDethanol.
Cm H2sF3N2O S = 4345  ■ 7
CAS —  2709-56-0. - 
ATC — N05AF01. ■
:A ĨC V et— QN0SAF0Ĩ. -  
ÚNII — FA0UỴH6QUO. .
Flupentixol Decanoate IBANM, riNNMi

c/s-Flupenthlxol Óecanoate; ‘ Dẹcạnoato de Ạupentixol; 
Flupenthixol Decanoate; (Z)-Flupenthixol Decanoàte; ' Flu- 
pentiksol Dekanoat; Plupentíxol, Décanoate de; Flupentixol, 
decanoato de; Flupentixoli Decanoas; ®nyneHTMKCona 
AeKaHoaT.
C33H«FjNAS=588.8
Ơ Is  — 30909-51-4.
ATC — N0SAF01.
ATC Vet — QN05AF01.
UNII — 3B2ẸE28CM.

P h a rm o c o p o e ia s . In  Br.
B P  2 0 1 4 : (F lu p en tix o l D ec a n o a te ) . A yellovv viscous oi]. 
V ery  sligh tly  so lu b le  in  vvater; so lu b le  in  a lcohol; íree ly  
so lu b le  in  c h lo ro ío rm  a n d  in  e th e r .  S to re  a t  a te m p e ra tu re  
b e lo w  -1 5  deg rees  a n d  p ro te c t from  ligh t.

Flupentixol Hydrochloride (BANM, rìNNMi 

Flupenthixol Dihydrpchloride; Flupenthixol Hydrochloride; 
Flupentiksol Đihidroklorũr; Flupentiksolidihydrokloridi; Flu- 
pentiksolio dihídrochloridas; Rupentixol,, Chìorhydrate de; 
Hupentìxol, dichlorhydrate de; Flupentixol, hidrodoruro de; 
Flupéntixol-dihidroklorid; Flupentixol-dihydrochlorid; Flu- 
pentixoldihydroỊdorid; FÍupentixoli dihydrochloridum; Flu- 
pentixoli Hydrochloridum; Hidrodorũro de Aupentixol; 
OnyneHTMKCona rnflpoxnopMfl.
C23H25F3N2OS^HƠ=507.4CĂS -2413-38-9.
ATC —  N05AF01.
ATCVet— QN05AF01................................
UNII — 96L0Z069N1.

P h a rm a c o p o e ia s . In  Eur. (see p . vii).

P h . E u r .  8: (F lu p e n tix o l D ih y d ro ch lo rid e ; F lupen tixo l 
H y d ro ch lo rid e  BP 2 0 1 4 ). A w h ite  o r  a lm o s t w h ite  pow der. 
V ery  so lu b le  in  w a te n  so lu b le  in  a lco h o l; p ractically  
in so lu b le  in  d ic h lo ro m e th a n e . A 1 %  so lu tio n  in  vvater h as  a 
pH  o f 2 .0  to  3 .0 . P ro te c t from  Iight.

StabilH y. R e íe re n c e s .
1. Enever R? , t í  a i  Plupenthixoỉ dlhydrochỉoride decompoàcỉon in 

aqueous soỉutìon. J Pharm Sà 1979; 68:169-71.
2. Li Wan Po A, lrvvin WJ. The photochemỉcal stabỉỉity of cis- and ừans- 

isomers of nỉcydỉc neuroleptic drugs. J Pharm Pharnutcoỉ 1980; 32:25—9.

Uses and Administration
F lu p e n tix o l is a  th io x a n th e n e  a n tip sy c h o tic  w ith  general 
p ro p e r tie s  s im ila r to  th o se  of th e  p h e n o th ia z in e , ch lor- 
p ro m a z in e  (p. 1045 .3 ). I t  h a s  a  p ip e ra z ỉn e  side-chain . 
F lu p e n tix o l is u se d  m a in ly  in  th e  ư e a tm e n t  o{ sch izo p h ren ia  
(p. 1031.3) a n d  o th e r  p sychoses. U n like  ch lo ip ro m a z in e , a n  
ac tiv a tin g  effect h a s  b e e n  ascribed  to  A upen tlxoL  a n d  it is 
n o t  in d ic a te d  ìn  o v erac tiv e  o r  m a n ic  p a tie n ts . F lupen tixo l 
h a s  a lso  b e e n  u se đ  fo r its  a n tid e p re s sa n t p ro p ertie s .

F lu p e n tix o l is g iv en  orally  as th e  h y d ro c h lo r id e  a lth o u g h  
doses a re  e x p ressed  in  te rm s  o f th e  base; ílupen tixo l 
h y d ro c h lo r id e  3.5 m g  is e q u iv a le n t to  a b o u t 3 m g of 
Q u pen tixo l. F lu p e n tix o l is also g iv en  as th e  long er-ac tin g  
d e c a n o a te  e s te r  b y  d e e p  in ơ a m u s c u la r  in je c tio n . T he long- 
a c tin g  p re p a ra tìo n  availab le  in  th e  UK  c o n ta in s  ũ u p en tix o l 
d e c a n o a te  as  th e  á j/Z J-iso m er (see A ction , b e lo w ) a n d  doses 
a re  ex p re sse d  in  te n n s  o f th e  a m o u n t  o f  õ í/Z ^-B upentixol 
d e c a n õ a te .

T h e  u su a l in itia l oral dose fo r  th e  ư e a tm e n t  o f p s y c h o s e s  
is th e  e q u iv a le n t o f 3 to  9 m g  o f A u p en tix o l tw ice  daily  
a d ju s te d  acco rd in g  to  resp o n se ; th e  m a x im u m  recom - 
m e n d e d  daỉly  dose  is 1 8m g. T he in itia l do se  in  e lderly  a n d  
d e b iỉita te d  p a tie n ts  m a y  n e e d  to  b e  re d u c e d  to  a  q u a rte r  o r  a 
h a lf  o f th e  u su a l  s ta r tm g  dose. Ư g iv en  b y  deep intramuscular 
in je c tio n , a n  in itia l tes t dose  o f 2 0  m g  o f th e  d ecan o a te , as 
1 m L  o ! a  2 %  oily  so lu tìo n , is u se d . T h en , a f te r  a t  least 7 days 
a n d  acco rd in g  to  resp o n se , th is  m a y  b e  íollovved by  doses of 
2 0  to  4 0  m g  e v e ry  2  to  4  w eeks. S h o r te r  do sag e  in te rv als  or 
g re a te r  a m o u n ts  m a y  b e  re q u ừ e d  acco rd in g  to  th e  p a tie n t's  
re sp o n se . T h e  in itia l dose  in  e ld e rly  a n d  d eb ilita te d  p a tien ts  
m a y  n e e d  to  b e  re d u c e d  to  a  q u a r te r  OI a  h a lí  o f th e  u su a l 
s ta r tin g  dose . ư  doses g rea te r  t h a n  4 0  m g  (2m L ) a re  
e o n s id e red  n e c essa ry  th e y  sh o u ld  b e  d iv id e d  betvveen 2 
se p a ra te  in je c tío n  sites. A n o th e r  m e a n s  of r e d u đ n g  th e  
v o lu m e  o f f lu id  to  b e  in jec ted  in  p a tie n ts  re q u ir in g  h ig h - 
dose th e ra p y  is to  gi ve  a n  in je c tio n  c o n ta in in g  100 o r  
2 0 0 m g /m L  o f th e  d e c an o a te  (10  o r  2 0 % ). T he u su a l 
m a in te n a n c e  dose  is b e tw e e n  50  m g  e v e ry  4  w eek s a n d

300 m g  e v e ry  2  w e e k s  b u t  d o ses  o f u p  to  4 0 0  m g  vỵeekl) 
h a v e  b e e n  g iv e n  in  se v ere  o r  re s is ta n t cases.

F lu p e n tix o l h a s  also  b e e n  g iv en  as  th e  h y đ ro c h lo r id e  fo: 
th e  ư e a tm e n t  o f  m ild  to  m o d e ra te  d e p r e s s io n .  vvith  OI 
vvithout a n x ie ty  (p. 3 9 8 .1 ). T h e  u su a l in itía l oral dose  
expressed  in  te rm s  o f th e  e q u iv a le n t a m o u n t  o f í lu p e n t ix o l  
is 1 m g  (0 .5  m g  in  th e  e ld e rly )  daily , in c re a se d  a f te r  1 w e e l  
to  2 m g  ( l m g  in  th e  e ld e rly )  a n d  th e n  to  a  m a x im u m  o  
3 m g  (1 .5  m g  in  t h e  e ld e rly ) da ily . D oses a b o v e  2  m g  (1 m g  ir 
th e  e ld e rly ) s h o u ld  b e  g iv e n  in  2 d iv id ed  doses. T h e  la s t dosf 
of th e  d a y  s h o u ld  b e  g iv en  n o  la te r  th a n  4  p .m . a n d  i ỉ  nc 
effect h a s  b e e n  n o te d  w i th in  1 w e e k  o ! r e a c h in g  th t  
m a x ỉm u m  d o se , ư e a tm e n t  s h o u ld  b e  w ith d ra w n .

A d io n . P a tie n ts  w lth  a c u te  sc h iz o p h re n ic  U lnesses ta k in ị  
a -f lu p e n tix o l[ (Z )- f lu p e n tix o l o r  ó í-f lu p e n tix o l]  im p ro v ec  
m o re  a f te r  3 w e e k s  th a n  patíents w h o  w e re  ta k in g  eq u a  
doses o f P -flu p e n tix o l[(E )-f lu p e n tix o l o r  íra n í-f lu p e n tìx o l 
o r  a  p la c e b o .1 T h e  a - iso m e r  h a d  m o re  e ỉíe c t o n  th e  posi 
tive  sy m p to m s  o f  th e  d isease ; th is  d ư íe re n c e  w a s  lesí 
a p p a re n t fo r  th e  n e g a tiv e  sy m p to m s. T he  d i ííe re n c e  ir; 
ac tiv ity  b e tw e e n  th e  iso m e rs  vvas a tt r ib u te d  to  t h e  g rea te i 
d o p a m in e -re c e p to r  b lo ck in g  ac tiv ity  of th e  a - is o m e r  ra th e i 
th a n  to  d iííe re n c e s  in  d is tr ib u tio n .2

1. Johnstonc EC, tí ai. Mechanỉsm of the amipsychotic cííea in the 
ưeatmem oí acure schizophrenia. Lanctí 1978; i: 848-51.

2. Crow TJ. Johnstone EC. Mechanism of aaion of neurolepric drugs 
Lanat 1978; i: 1050.

Adverse Effeđs and Treatment
As fo r C h lo rp ro m a z in e , p . 1 047 .2 . F lu p e n tix o l is less  likely 
to  cause  se d a tio n , b u t  e x tra p y ra m id a l e ííec ts  a re  m orẽ  
íre q u e n t.

S u d d e n  d e a th .  S u d d e n  d e a th  h a s  b e e n  r e p o r te d  in  3 
p a tie n ts  g iv en  d e p o t in je c tio n s  of ílu p e n tix o l d e c a n o a te .1

ỉ. ĩurbott J, Smeeton WMỈ. Suddcn deach and ữupctĩthiKol dccanoaic 
Aust NZJ Psychiatry ì 984; 18: 91-4.

Precautions
As for C h lo rp ro m a á n e , p . 1050.3 . F lu p e n tix o l is no t 
rec o m m e n d e d  in  States o f e x d te m e n t  o r  o v e ra c tiv ity  
in đ u d in g  m a n ia .

W h e n  Đ u p en tix o l is u s e d  in  t h e  m a n a g e m e n t  oí 
dep ression , p a tíe n ts  sh o u ld  b e  d o s e ly  m o n ito re d  d u rín g  
early  th e ra p y  u n t i l  s ig n iíican t im p ro v e m e n t in  d e p re s s io n  is 
seen  b e c a u se  s u id d e  is a n  in h e r e n t  risk  in  d e p ressed  
p a tie n ts . F o r  fu r th e r  de ta ils , see  D ep ressio n , p . 3 9 8 .1 .

P o rp h y ría .  T h e  D rug  D a tab ase  fo r A c u te  P o rp h y ria , com - 
p iled  b y  th e  N orvvegian P o rp h y ria  C e n ư e  (N A PO S) a n d  
th e  P o ip h y ria  C e n tre  S w ed e n , d a ssiỉie s  Đ u p e n tix o l a s  pos- 
sibly p o ip h y rin o g e n ic ;  it  s h o u ld  b e  u se d  o n ly  w h e n  no  
sa ỉe r a lte m a t iv e  is a v a ilab le  a n d  p r e c a q ũ o n s  s h o u ld  be 
co n sid e red  in  v u ln e ra b le  p a tie n ts .1

1. The Drug Database íor Acute Porphyria. Avaỉỉable ai; htip://yww 
dmgs-porphyria.org (accessed 21/10/11)

Interađions
As for C h lo tp ro m a z in e , p . 1 051 .3 .

Pharmacokinetics
F lu p e n tix o l is rea d ily  a b so rb e d  b o m  th e  g a s ư o ín te s tin a l  
tra c t  a f te r  o ra l  u se  a n d  is p ro b a b ly  su b je c t to  flrs t-pass  
m etab o lism  in  th e  g u t w a ll. I t  is also  e x te n s iv e ly  m eta b o lis e d  
in  th e  l iv e r  a n d  is e x c re ted  in  th e  u r in e  a n d  ía e c e s  i n  th e  
fo rm  o f n u m e r o u s  m eta b o lite s ; th e re  is e v id e n c e  of 
e n te ro h e p a tic  recycling . O w ú ig  to  th e  firs t-p a ss  eữcct, 
p lasm a  c o n c e n tra tio n s  a ỉte r  o ra l doses a re  m u c h  lovver t h a n  
th o se  a f te r  e s tim a te d  e q u iv a le n t doses o f th e  in tra m u s c u la r  
d e p o tp re p a ra t io n . M o reo v er, th e re  is v e ry  vvide in te r s u b je d  
v a ria tio n  in  p lasm a  c o n c e n n a t io n s  o ỉ  ilu p e n tix o l, b u t ,  in  
p rac tice , n o  s im p le  c o rre la tio n  h a s  b e e n  ỉo u n d  b e tv v een  th e  
th e ra p e u tic  e ííe c t  a n d  p lasm a  c o n c e n tra tio n s  o f  Đ u p e n tix o l 
a n d  i ts  m e ta b o ỉi te s .  A i te r  o ra l  d o se s , p e a k  p la s m a  
c o n c en tra tio n s  o c c u r  in  a b o u t  4  h o u rs  a n d  th e  b io ỉo g ica l 
h a lí- ld e  is a b o u t  35 h o u rs . P a th s  o f m e ta b o lis m  of 
D upen tixo l i n d u d e  su lío x ád a tio n , s id e -c h a in  JV -dealkyla- 
tìon , a n d  g lu c u ro n ic  a d d  c o n ju g a tio n . F lu p e n tix o l is  m o re  
th a n  9 5 %  b o u n d  to  p lasm a  p ro te in s . I t  is w id e ly  d is tr ib u te d  
in  th e  b o d y  a n d  crosses th e  b lo o d -b ra in  b a rr ie r . F lu p e n tìx o l 
crosses th e  p la c e n ta l  b a rr ie r  a n d  sm al] a m o u n ts  h a v e  b e e n  
d e te c ted  ú t  b re a s t  m ilk .

T h e  d e c a n o a te  e s te r  o f  Đ u p e n tix o l is v e ry  slovvly 
ab so rb ed  b o m  th e  s ite  o f in tr a m u s c u la r  ú ỹ e c tio n  a n d  is 
th e re ío re  su ita b le  ío r  d e p o t in je c tio n . I t is g ra d u a lly  r e le a se d  
in to  th e  b lo o d su e a m  w h e re  it  is rap id ly  h y d ro ly se d  to 
Đ upentixol.

All aoss-references reíer to entries in Volume A

http://libdocwho.int/trs/
http://www.drugabuse
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Preparations
Proprietory Preparations (details are given in Volume B)

Single-ingradient PreparaHons. AustraL: Fluanxob Austria Flu- 
anxol; Belg.: Fluanxol: Canad.: FIuanxol; chile: Fluanxol; china: pluanxol (#ÍKjR); Cz.: Fluanxol; Denm.: FIuanxoI; Fin.: 
Fluanxol; Fr.: Fluanxot Ger.: FIuanxoI; Gr.i Fiuanxol; Hong Kong: FIuanxol; Hung.: Fluanxol; Indiar. Pluanxol; Flupen; 
Novoxic tri.: Depixol; Fluanxol; Israel: Fluanxol; Malaysia: 
Fluanxol; Mex.: Huanxol; Neth.: FIuanxol; Norw.: Fluanxol; 
NZ: F!uanxol; phữipp.: FluanxoI; Pol.: FIuanxoI; Port: Flu- 
anxol; Rus.: Fluanxol (<t>iuoaHxcoji); S~Afr.: FluanxoI; Singapore: Fluanxol; Swed.: Fluanxol; Switz.: FluanxoL' Thai.: Flu- 
anxol; Turk.: FIuanxol; UK: DepLxol; Fluanxol; ukr.: Fluanxol
(<pjD0aHXC0ji).

MubMngradient PreparạHons. Austria-. Deanxit; Belg.: Deanxit; China: Deanxit (MýlSĩ): Hong Kong-. Anbee; Danxipress; 
Deanxit' Quali-Xic India: Ambulax-FM; Deawdf Delewal; 
Denxol' Flupen-M; Forcalm; Franxit; Fydda-M; Melicen^PP; 
Meliyos; Melthix; Metflu; Singapore: Deanxit' spaìn: Deanxit; 
Swifc: Deanxit; Thai.: Deanxit.

Phormocopoeial Prapartriions
BP 2014: Fỉupentixol Injection.

Fluphenazine (BAN, riNN}

Flufenatsìini; Flufenazin; Flufenazina; Ruphénãáne; Ruphe- 
naánum; <P/iyộeHa3nH.
2-{4-[3-(2-Trifluoromethỹlphenothiazin-10-yl)pròpyl]pipera-.
án-l-yl)ethanol.
CnH26F3N3OS=4375 
CAS -69-23-8.
ATC —  N05AB02.
ATC Vet —  QN0SAB02.
UNII — S79426A41Ì.

F lu p h e n a z in e  D e c a n o a te  IBANM. riNNMi 

Decanoato de flufehazina; Flufenatsiinidekanọaattỉ; Flufena- 
ãn Dekanoat Flufenazina, decanoatọ de; Flufenazindeka- 
noat; Flufenaán-dekanoát; Flufenazine-dekanoat; Flufenazi- 
no dekanoatas; Fluphenazindecanọat; Fluphẻnazine, 
Décanoate de; Fluphenazíni Decanoas; OnyệeHa3MHa 
ÁeKaHọaT. ''
C32H4,F3N30 2S=5915 
CÃS-5002-47-1.
ATC —  N05AB02.
ATC Ver —  QN05A802. 
úm —  FMU62K1L3C

Pharmacopoeias. In Chín., Eur. (see p. vii), Int., and us. 
Ph. Eur. 8: (Pluphenaãne Decanoate). A pale yellovv 
viscous Iìquid or a yellow solid. Practically ínsoluble in 
water; very soluble in  dehydrated alcohol and in 
dichloromethane; beely soluble in methyl alcohol. Protect 
bom  light.
USP 36: (Fluphenazine Decanoate). Store in airtight 
containers. Protect bom  light.

F lu p h e n a z in e  E n a n ta te  IBANM, riNNMi

Enantato de flufenazina; Flufenatsiinienầntaattỉ; Fỉufenazina, 
enantato de; Flufenazinenantat; Flụiẽhazin-enantát; Flufe- 
nazinọ enantatas; Flúphénazine, Enantate de; Fluphenazlne 
Enanthate; Fluphenazine Heptanoate; Fluphenazinenantat; 
Fluphenazini Enantas; ®/iyộeHa3MHa 3H3HTaT. 
C29HmF3N3OjS=549.7 
CAS — 2746-81-8.
ATC — N05AB02 
ATC Vet —  QN05AB02.
UNII — QSB34YF0W9. , . . ...

Pharmacopoeias. In Eur. (see p. vii), Int., Jpn, and u s .

Ph. Eur. 8: (Fluphenazine Enantate). A pale yellow viscous 
liquid or a yellovv solỉd. Practically insoluble in vvater; very 
soluble in dehydrated alcohol and in dichloromethane; 
íreely soluble in methyl alcohol. Protect bom  light 
USP 36: (Fluphenazbte Enanthate). A pale yeIlow to 
yellow-orange, dear to slightly turbid, viscous liquid havũig 
a characteristic odour. Insoluble in vvater; soluble 1 In less 
than 1 of alcohol and of chloroỉorm and 1 in 2 of ether. 
Stable in aừ  at room tem perature but unstable in strong 
light Store in  abtight contaỉners. Protect bom  light.

F lu p h e n a z in e  H y d ro c h lo r id e  IBANM, riNNMỊ

FlufenatsitnitìydroWoridi; ■> Flufenạzina, bidrođoruro ‘ de; 
Flufenazin-dihydrochlorid; * Flufenazm-hidroklorid; Flufena-‘ 
zinhydroklorid; Flufenazino ■ hidrochloridas; Fluĩenazyny 
chlorowodorek; Fluphenazindihydrochlorid; Fluphénazine, 
Chlorhydrate de; Fluphenazine Dihydrochloride; Fluphena-

Z iọ i p ih y d r ọ c h tò r id ụ iT i /  , F lụ p h e h a z i r i i  H y d r o c h lo r id u m ;  
H id r o d o r i i r o  d é  flu fe n a z in a ; (D)iy<J)eHa3UHa ria f lp o x íio p n fl .  
C22H26F3N 3O S ,2H C I=510 .4  

— 146-56-5.
ATC —  N05AB02.
ATC Vet —  QNỌ5AB02.
UNII — Z0U145W1XL

Pharmacopoeias. In Chín., Eur. (see p. vii), Int., and us.
Ph. Eur. 8: (Fluphenazine Dihydrochloride). A white or 
aỉmost whíte, crystalline powder. Freely soluble in vvater; 
slightly soluble in aicohol and ỉn  dichloromethane. A 5% 
soĩutiòn in vvater has a pH of 1.9 to 2.4. Protect bom  light. 
USP 36: (Fluphenazine Hydrochloride). A white or nearly 
white, odourless crystallúie povvder. Soluble 1 in 1.4 QỈ 
water and 1 Ũ1 6.7 of alcohol; slightly soluble in acetone and 
in chloroỉonn; practìcally insoluble in  ether and in  benzene. 
Store in aữtight containers. Protect bom  light.

Uses and Adminìstration
Fluphenazine is a phenothiazine with general propetties 
similar to those oỉ chlorpromazine (p. 1045.3). It has a 
piperazine side-chain. Fluphenazine is used in  the 
treatment of psychiatric disorders ừiduding schizophrenia 
(below) and mania (see Bipolar Disorder, p. 397.2). It has 
also been used for severe anxiety and behaviourạl 
disturbances. Fluphenạzine is given orally or sometimes 
by intramuscular injectìon as the hydrochloiide; íor both 
rputes, doses are expressed in  tenns of fluphenazine 
hydrochloride. It is also given orally as the maleate, doses 
being expressed in terms o( Quphenaãne. The longer-actìng 
decanoate or enantate esters of fluphenazine are given by 
intramuscular or"sometimes subcutaneous injection; for 
both esters, doses are expressed in  tenns of the ester.

The usual initial oral dose of the hydrochloride ỉor the 
ưeatm ent of schizophrenỉa, mania, and other psychoses is
2.5 to 10 mg daily given in divided doses every 6 to 8 hours; 
the dose is then  increased according to response up to a 
usual maximum of 20 mg daily, although higher doses have 
occasionally been given. Dosage may subsequently be 
reduced to a usual maintenance dose of 1 to 5 mg daily 
which may be given as a sỉngle dose. A lower initíal dose of 1 
to 2.5 mg daily, increased according to iesponse, is 
recommended in the elderiy. Treatment is sometimes 
started vvith an  initial intramuscular ừýection of 1.25 mg of 
the hydrochloride adjusted thereafter accordỉng to response. 
The usual initìal inưamuscular dose is 2.5 to 10 mg daiỉy 
given in divided doses every 6 to  8 hours. In general the 
requbed parenteral doses of fluphenazine hydrochloride 
have been ỉound to be about one-thứd to one-halí of those 
given orally. w hen  symptoms are controlled, oral 
maintenance therapy may be substỉtuted.

The long-acting decanoate or enantate esters of 
Auphenaáne are usually given by deep intramuscular 
injection and are used mainly for the maùĩtenance treatment 
of patients w ith schizophrenia or other chronic psychoses. 
The onset of action is usually within 1 to 3 days of injectíon 
and signiíicant eííects on psychosis are usually evldent 
vvithin 2 to 4 days. An initial dose of Quphenazine decanoate
12.5 mg (6.25 mg in the elderly) is given intramuscularly. 
Subsequent adjustments in the amounts and the dosage 
interval should be made according to the patient's response; 
the amounts required may range bom 12.5 to 100 mg and 
the intervals required may range bom  2 vveeks to 5 or 6 
weeks. Lower doses may be possible In some patients (see 
Schũophrenia, belów). If doses greater than 50 mg are 
consldered necessary, cautious increments should be made 
in steps of 12.5 mg. The enantate ester of fluphenazine has 
been given in a similar dose range at intervals of l to 3 
weeks.

Schizophrenia. References‘’J to fluphenazine decanoate in 
schizophrenia (p. 1031.3) indicating that low doses (lOmg 
or less every 2 weeks) may be effective in some patients. 
Use oỉ Standard doses at greater intervals (6 vveeks) has 
also been tried.4 A systematic review of the use of depot 
0uphenazine in schizophrenia íound little advantage over 
oral use in terms of compllance.’ Another systematic 
revievv4 considered that although oral fluphenazine is 
inexpensive and vvidely available, other drugs may be pre- 
ỉerable because of its adverse eữects.

1. Kane JM. et al. Low-đ(Ke neuroleptic n ea tm en t of oucpatiem 
schlxophrenlcs: I preliminary resultỉ lo r rclipse rales. A n h  Gen Píydtiatry 
1983; 40: 893-4.

2. Marder SR. t í  a i  Low- and coavcntional-dosc m aữitenance therapy 
vvỉth Buphcnaxlne decanoate: tvra-year outcome. Ả n h  Gert Pĩydtiaừy 
1987; 44: 581-21.

3. Hogarty GE, et aI. Dose of ũuphcnaiỉnc, íamỉlỉal expressed emotỉon, and 
outcomc ỉn schĩxophrenia: m u lts  o ỉ a cwo.ycar controlỉed study. A n h  
Gen Pĩyàiiatry 1988; 45: 797-805.

4. Carpenter WT. «  al. Compaiattve eRKtlveness of duphenarine 
decanoace ỉn jeaỉons every 2 . w eekỉ venus every 6 weeks. Am J  
PSỊKhỉaữy 1999; 154: 412-18.

5. David Á. rí í / .  Depot flupbenazine decanoate and enanthate lor 
sdiiaophtenla. Avaiiable in Tbé Cochrane Database oí Syĩtem atìc  
R ev ie ró  Issue 2. Chlchester: John WUey; 2004 (accessed 14/04/05).

6. Matar H£. AlMeiỉe MQ. Oral B uphenanne versus placebo ỉor 
schỉxophrenia. Avaỉỉable in The Cochrane Database of Systematỉc 
Revỉem; ĩssue 1. Chỉchester John WUey: 2007 (accessed 18/03/08).

Tourette's syndrome. Fluphenazbie has béen tried as an 
altemative to Standard dopamine antagonists su ch as halo- 
perìdol or pứnozide in the symptomatlc management of 
Tourette's sỹndrome (p. 1030.1).

Adverse Efíecfs and Treatment
As for Chlorpromazme, p. 1047.2. Fluphenazine is less 
likely to cause sedation, hypotension, or antúnuscarinic 
eíỉects but ỉs assodated vvith a higher inddence of 
extrapyramidal ebects.

Convuisionỉ. For mendon oí fluphenazine as one o{ the 
antipsychotics suitable íor patíents at risk of seizures, see 
p. 1047.3.

EHects on fhe liver. A padent developed jaundice 17 days 
aber the first oỉ 3 injections of a depot antípsychotic con- 
taĨỊũng fluphenazine decanoate given over a 2-week peri- 
od.1 Indicators of severe liver toxidty, with extreme 
hypeibilbubinaemia and raised liver enzyme values, were 
noted and he remained very 111 ỉor the next 4  months. The 
padent showed cross-sensidvíty to haloperidol but not to 
Hupentixol.

See also under Chlorpromazine, p. 1049.1.
ỉ . Kennedy p. Livor cross-scnsỉtỉvttỴ to anđpsydỉotỉc drugs. Br J  Psyehiaờy 

1983; 143: 312.

Overdosage. A patíent who took about 30 fluphenazine 
hydrochlonde 2?5-mg tablets was treated with gastric 
lavage.1 Twenty hours after hospital admission he had dư- 
Bculty in breathing due to spasm of the respữatory mus- 
des; other very severe extrapyramidal adverse ebects were 
also present. M usde spasm was conơolled by diazepam.

There vvere few adverse ebects in a  patient given 
intramuscular Đuphenazine decanoate 50 mg every 4 hours, 
instead oí the intended 4 vveeks, to a total of 1050 mg.2 
About 3 weeks aừer the period of overdosage the patient 
had some degree of hypothermia and tachycardia, and aber 
a ỉurther week parkinsonian signs appeared. No spedbc 
tteatment was given.

1. Ladhani FM. Severe carapyramidail auntfescadoni toỉkm ỉng Auphcn- 
azine overdose. Mtd J  Aust 1974; 2: 26.

2. Cheung HK. Yu ECS. Effect o{ 1050 mg fluphcnazinc dccanoate given 
inưamuscuỉarìy over sỉx days. BMJ 1983; 284: 1016-17.

Precautions
As for chlorpromaáne, p. 1050.3. Fluphenazine may 
exacerbate depression and thereỉore it is contra-indỉcated in 
severely depressed patients.

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

I. The Drug Database for Acute PorphyTia. Avaỉlabỉe ac  hrtp://www. 
drugs-porphyria.org (accessed 21/10/11)

Pregnancy. A neonate delivered to a mother who had 
received fluphenazine hydrochloride 10 to 20 mg daily 
throughout pregnancy had nasaỉ congestion with severe 
rhinoưhoea, respiratory distress, vomiting, and extrapyra- 
midal symptoms. Respưatory symptoms appeared to 
respond to pseudoephedrine.

1. Kath SP, et al. Scvere rhinorrhea and  respiratory dỉsttess ỉn a neonate 
exposed to ũuphenaâne hydrochloride prenataỉỉy. Artn Pharmaeathcr 
1996; 30: 35-7.

Interactions
As íor Chlorpromazine, p. 1051.3. Fluphenazine is 
metabolised by the cytochrome P450 isoemyme CYP2D6 
and is itselí an inhibitor of this enzyme; other substrates or 
inhibitors of CYP2D6 may increase plasma concentrations 
and prolong the ebects oỉ fluphenazine.

Pharmacokinetics
Fluphenazine hydrochloride is absorbed alter oral doses, 
and has a reported plasma hall-ỉiíe oỉ 14.7 hours. 
Fluphenazine decanoate and fluphenazbtè enantate are 
very slowly absorbed bom  the site of subcutaneous or 
intramuscular injectlon. They both gradually release 
fluphenazlne into the body and are thereíore suitabỉe for 
use as depot injectíons. The cytochrome P450 isoenzyme 
CYP2D6 is bivolved in fluphenazine metabolism. The 
plasma half-lUe of fluphenazlne decanoate has' been 
reported to be 6 to 9 days aber intramuscular ỉnjectíon. 

Reíerences1"* to the phannacokinetícs of fluphenazine. 
The plasma haư-Uíe of fluphenazũie aíter a single dose 

was 14.7 hours in 1 patient given the hydrochloride orally 
and 14.9 and 15.3 hours in 2 patients given the

The Symbol t  denotes a preparation no longer actively marketed
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hydrochloride by intramusculariniectìon.1 The haư-híe was
3.6 and 3.7 days in 2 patíentỉ given the enantate 
intramuscularly and 9.6 and 6.8 days in 2 patients given the 
decanoate ỉntramuscularly. Peak plasma-fluphenazine 
concentrations occurred earlier in patients given Auphen- 
azine-decanoate compared with those who received the 
enantate. FIuphenazine sulfoxỉde and 7-hydroxyfluphena- 
ãn e were identiSed in the urine and ỉaeces.

1. C urry SH, t í  ai. Kỉnetỉcs o ỉ fluphenazine a íte r fluphenazine 
đỉhyđrochlorỉde, enanthếte and deeanoate administrarion lo m an. Br ]  
ơ ìn  Pharmaeoỉ 1979; 7: 325-31.

2. Wĩstedt B, eí ai. sk>w dedỉne o ỉ pỉasma dnig and prolactin lcvcỉs aíier 
đ scontíiiuatíon  o í dưonic  treatm ent w ỉth depot neuroleptỉcs. Lanaí 
1981; fc 1163.

3. M ỉdha KK, tí  ai. Kỉnetícs of oral A uphenaãne disposhion in hum ans by 
GC-MS. E u r J ơ m  Pharmaco! 1983; 25: 709-11.

4. M arder SR, tía l. Pỉasma levelỉ of parent drug and meiabolkes in patients 
recriving oral and depot fluphenazỉne. Psychopharmacoỉ BuU 1989; 25: 
479-82.

Preparatìons
Propôelary Preporoiiom (detaiỉs are gỉven in Volurae B)

Singk-ingredient PreparoHons. Australu. Modecate; Austria: 
Dapotumt; Braz.: Flufenan; Canad.: Modecate; chile:
Modecate; China: Deca (SSÍP); Cĩ,: Ailudiren; Moditen; Denm.: 
Siqualonet; F fit .:  Siqualone; F r . :  Modecaỉe; Moditent; G er. 
Dapotumt; Lyogen; Hong Kong: Modecatet; Hung.: Moditen; India: Anatensol; Fludecan; FPZ; ỉndonAnatensolỷ;
ModecateỶ; IrL: Modecate; Israel: Fludecaie; ItàL: Moditen; Jptr. Plumeán; Malaysia: Deca; Monasan; Mex.: Siqualine; Neth.: Anatensol; NZ: Anatensol; Modecate; Philipp.: Fluxim; 
Modezine; Shrizinet; Sydepresỷ; Port: Anatensol; Phenaiint; Rus.: Moditen (MoaHieH); S.Afr.: Fludecatef; Modecate; Spain: 
Modecate; SwaL: Siqualone; Switz.: Daporumt; Thai.: Deca; 
FIuzine; Phamazine; Turk.: Prollxin; UK: Modecate; Ukr.: 
Moditen (MoairreH); Venez.: Moditen.

Muhi-ingredient Preparationỉ. Braz.: Diserim; Chile: Motiơelt; ỉndon.: Motivalt; Irỉ.: Motivalt: ItaL: Dominans; Mex.: 
Motival; S.Afr.: Modvalf; Thai.: Cetavol.

Phannocopoeral PrapoRitions
BP 2014: Fluphenazine Decanoate Injectíon; Fluphenazine 
Tablets;
USP 36: Fluphenazine Decanoate lnjectìon; Fluphenazine 
Enanthate Inịection; Fluphenazine Hydrochloride Elixir Flu- 
phenazine Hydrochloride Injection,- Fluphenazme Hydrochloride 
Oral Solutíon; Fluphenazine Hydrochloride Tablets.

F l u r a z e p a m  /SAN, riNNi

Fluratsepaaml; FỊurạzépam; Flurazepamum; O/iypaaenaM.
7-Chlor<>.1j(2-dÌẹthylam|noethyl)-5-(2-fluorọphenyl)-1,3- 
dihydro-1,4-benzodiazepiiv2-one. ^
G2,Hj3CIFN3CD=387.9 
CAS— 17617-23-1:
ATC —  NO5CD01. ! . - 
'ATCVet — ỘNOSCDỌI.
UNỊI—  IHP47S9B9U:

Street names. The following terrns have been used as ‘Street 
names'. (see p. vii) or slang names íor various íorms of 
flurazepam:

Downs.
Pharmacopoeias. In Jpn.

Flurazepam Monohydrochloríde
IBANM. rlNNMl

Pluratsepaamimonohydroklondi; Flurazepam hydrochlorid; 
-Flurazépam,-'Monochlorhỳdrate de; Flurazepam, monohi- 
đrociorùro dé; Flurázẽpami 'Hydrochloridum; Flurazepàmi 
Monohydrachloridụm;" Flurazepám-monohidroklorid; Flura- 
zepammonohydrokJorid; Frurazepamo monohidrochloridas; 
Monochidrodooiro de flurazepam; Onypa3enaMa MoHCh 
rnflpoxnopíifl. ‘ - 
C j,H ia F N 3Q.Ha±4243 
~CAS— }3èl05-20-ỉ. ::; ì :- ’
A fC ‘̂ -ÌW 5C D 0ỉỳ;yy-~ '
A lt  Vet —  QN05CDÓỈ.
LỊNH —  7C4JH842U."

Pharmacopoeias. In Eur. (see p. vii) and Jjm.
Ph. Eur. 8: (Flurazepam Monohydrochloride). A vvhite or 
almost white crystalline povvder. Very soluble in vvater; 
heely soluble in alcohol. A 5% solutìon in water has a pH of
5.0 to 6.0. Protect ỉrom light.

Flurazepam Dihydrochloride IBANM. riNNMi 

‘Đihidrpctoruro cfe flurazeịDấm; Flurazépam, Dichlorhydrate 
:dep Ạ u rié ^ m ^n ÌÌỊid rb c ĩo ru ro  de; Flurázepam Hydro- 
chỊọricíẹ Ur/ụẩẠN); ̂ rurá^épamhydròchlorid; Flụrazepami 
ỊXfõKỈiođilcHUutn;'ỳỊSC-7855% Ro-5-6901; OnypaáènaMa 
ỐMÓwpò<nop»ụ^
'C21HaaFN30,2Hg=46Ọ.8 ■

Alt cross-reíerences reíer to entries ÚI Volume A

CAS— ỈỈ72-Ì8-S 
ATC —  N05CD0Ĩ. "
ATC Vet —  QN05CD0Ì. . 
u m —  756RDM536M.

Pharmocopoeias. In Chín, and u s .

USP 36: (Flurazepam Hydrochloride). An off-white to 
yellow crystalline powder. Is odourless orhas a slight odour. 
Soluble 1 in 2 oỉ water, 1 in 4 oỉ alcohol 1 in 90 of 
chloroỉorm, 1 in 3 oỉ methyl alcohol, 1 in 69 of isopropyl 
alcohol, 1 in 5000 o{ ether and of pettoleum spirit, and I in 
2500 oí benzene. A solution in water is add to litmus. Store 
in airtight containers. Protert from light.

Uses and Administration
FIurazepam is a long-acting benzodiazepine with general 
propertíes similarto those of diazepam (p. 1063.3). It is used 
as a hypnotic in the short-term management of insomnia 
(p. 1033.2).

In the USA flurazepam is given as the dihydrochloride 
and doses are expressed in terms of this salt; flurazepam 
dihydrochloride 30 mg is equỉvalent to about 25.3 mg oí 
flurazepam. Doses of 15 to 30 mg orally at night are given. In 
the UK flurazepam is given as the monohydrochloride 
although doses are expressed in terms of the base; 
flurazepam monohydrochloríde 32.8 mg is equivalent to 
about 30 mg of flurazepam. Oral doses equivalent to 15 to 
30 mg of ỈIurazepam at night are given.

A maxũnum initial dose of 15 mg has been suggested for 
elderỉy or debilitated patients.

Dependence and Wifhdrawal
As for Diazepam, p. 1065.1.

For the purpose of withdrawal regimens, 7.5 to 15 mg of 
Qurazepam may be considered equivalent to about 5 mg of 
diazepam.

Adverse Effects, Treatment, and Precautions
As for Diazepam, p. 1065.3.

Effects on the liver. Reports of cholestatic jaundice after 
the use of flurazepam.u

1. Fang MH, et ai. Cbolestatỉc jaundỉce assodated wiih flurazepaín 
hydrocbloridc. Atm ỉntem Med ỉ 978; 89: 363—4.

2. Reynolds Í t  ei a i  Chữlesutic jaunđice induced by flurazepam 
hydrochloride. Can M ti Assoc J  1981; 124: 893-4.

Effeds on taste. Flurazepam had been reported to cause 
dysgeusia.1

1. Wĩllougtaby JMT. Drug-induced abnorraalities of ta su  sensatkm. Advm e  
Drug Reaă Buũ 1983 (June): 368-71.

Renai impairment. Five patients on maintenance haemo- 
dialysis developed encephalopathy attributed to ÍIuraze- 
pam and diazepam.‘

1. Tadob L  Needỉe M. Drug-induced encephaỉopathy ỉn patỉents on 
malntenance haemodiaỉysis. Lanaí 1976; U: 704-5.

Interactions
As ỉor Diazepam, p. 1068.1.

Pharmacokinetics
Flurazepam iỉ readily absorbed hom the gastrointestinal 
tract and peak plasma concenưations occur vvithin about 30 
to 60 minutes of oral doses. It undergoes extensive fíist-pass 
metabolism and is excreted in the urine, mainly as 
conjugated metabolites. The major active metabollte, N- 
desalkylflurazepam, is reported to have a haU-Uíe ranging 
from 47 to 100 hours or more and to cross the placental 
barrier.

Metabotism. The metabolism of flurazepam was studied in 
4 healthy male subjects given 30 mg daily for 2 weeks.1 A 
hydroxyethyl metabolite was present in the blood shortly 
after a dose. The N-desalkyl metabolite, the major metabo- 
lite in the blood. had a half-Uỉe ranging hom 47 to 100 
hours. Steady-state concentrations were reached aíter 7 to 
10 days and were about 5 to 6 times greater than those 
seen on day 1. Results hom a study in 3 patients indicated 
that some metabolism of Đurazepam may occur in the 
small bovvel mucosa.2

1. Kaplan SA. et aỉ. Blood ievel protUe in m an foỉlowỉng chronỉc oraỉ 
adm inisơadon oỉ 0urazepam hydrochloride. JP h a m  Sà  1973; 62 :1932-
5.

2. M ahon WA. ct aL Meiabolism oỉ Quraxepam by the  smaQ intesiine. Cỉin 
Phamaeol Ther 1977; 22: 228-33.

Preparations

Propríetory PreparoHons (details are given in Volume B)
Singte-ingredient Prepuralions. Belg.: Staurodorm; Braz.: Dalma- 
dorm; CamuL: Dalmane; Novo-Flupamf; Som Pam; Somnolt; 
Ger.: Dalmadonn; Staurodonn Neu; Gr.: Dalmadorm; Hong 
Kong: Dalmadorm; India: Fluracap; Fluraz; Nindral; ĩndon.:

Dalmadonn; IrL: Dalmane; Dalmapam; ItaL: Dalmadonn; Feli- 
son; Flunox; Remdue; Valdorm; Jpn: Benozil; Neth.: Dalma- 
dorm; PơrL: Dalmadonn; Moriex; S.Afr.: Dalmadormt; Singa
pore: Dalmadonnt; Spain: Dormodor; Switz.: Dabnadorm; 
Thai.: Dalmadonnt; UK: Dalmane; USA: DalmaneỶ; Venez.: 
Pluralema.
Pharmocopoeial PreparaHons
BP 2014: Flurazepam Capsules;
USP 36: Flurazepam Hydrochloride Capsules.

F lu s p i r í l e n e  /SAN, USAN, rlNNỊ

;Fluspirileent Fluspirilen; Fluspirilẹnas; Pluspirilène; Ruspír^ 
ileno; Fluspir(lenum; McN-JR-6218; R-6218; OnycnnpnneH 
8-[4,4-Bis(4-fluorophenyl)butyl]-1-phenyl-1,3l8-triazaspíro. 
[4S]decan:4:onẹ.
C 29H3) FJ N 3 Ọ = 4 7 5 .6
< ^ ^ 1 8 4 1 - 1 9 - 6 .

ATC —  N0SAG01. ■
ATC Vet —  QN0SẠG01 
UNII —  C5QA4GLR9M.

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (F!uspirilene). A vvhite or almost vvhite powcíer. 
It exhibits polymorphism. Practically insoluble in wa en 
slightly soluble in alcohol; soluble ín dichloromethane. 
Protea hom light.

Proíịle
Fluspirilene is a diphenylbutylpiperidine antìpsychotic snd 
has general properties similar to those of the phenothiazi te, 
chlorpromazine (p. 1045.2). It is less likely to ca ise 
sedation. Fluspirilene has been given by deep intramusct Iar 
injection for the treatment of psychoses Induding schi :o- 
phrenia (below). A usual inỉtial dose is up to 2 mg weekly by 
deep inưamuscular injeaion, increased according to 
response. Usual maintenance doses have ranged hom I to 
lOmg tveekly although higher doses have been used in 
exceptional cases.

Adverse efFects. Reĩerences.
1. McCreadỉe RG, tí  a i  Probable toxic necrosứ afier prolonged Duspiiỉlene 

adm ỉniỉtration. BMJ 1979; 1: 523-4.

Schizophrenia. A systematic revievv1 íound that evidence 
to support the use o{ depot ũuspirilene over oral chlor- 
promazine or other depot antipsychotics in the aeatment 
of schữophrenia (p. 1031.3) was laddng.

1. Abhỉjnhan A. tí  a i  Depox ũuspíríỉene ỉo r schiiophrenìa. Avaiỉable in The 
Cođirane Database oí Systemaiic Revievvs; Issue 1. Chicbesten John  
Wlley; 2007 (accessed 18/03/08).

Preparatíons
Proprietory PreporaHons (details are gỉven in Volume B)
Singleingredient PreparoHons. Arg.: Imap; Belg.: Imap; Gtr.: 
Huspih Imap; Neth. : Imap.

Flutoprazepam ỊriNNỊ

Flutoprazépam; Flutoprazepamum; KB-509; ®/iyronpa3ena.a. 
7-Qiloro-1-(cyclopropylmethyl)-5-(2-fìuorophénylH,3-dih/'- 
dro-2H-T,4-benzodiazepin-2-one.
C19H,6CIFN20=3428 
CÁS -  25967-29-7.
UNII —  2GHỴIÌOIMM.

ProỊỊỊe
Flutoprazepam is a benzodiazepine vvith general properties 
similar to those of diazepam (p. 1063.2). It is given íọr the 
short-term ữeatment oí anxiety dỉsorders (p. 1028.1) and 
insomnia (p. 1033.2). Typical oral doses are 2 to 4m g once 
or twice daily; in the elderly, the maxỉmum daily dose 
should be 4mg.

Preparatíons
Proprietary Preparalions (details are given in Volume B) 
Sĩngle-ingredient Preparatỉons. Jpn: Restas.

Gepirone Hydrochloríde IUSAN, HNNMI

BMY-l3805-1;Gepirona, hidrodorurode;Gépírone.Chlorhy- 
drate de; Gepironi Hydrochloridum; Hidrodoairo de! 
gepirona; MJ-13805-1; Org-33062 (gepirone); rennpOHí 
fnflpoxnopMfl.
33-0innethyFA/-{4-[4-{2-pyrimidinyl)-l -piperazinyl]butyl}glu-. 
tạriniide hydróchloride.
C19H29NÁ,HCI=395.9
CAS —  83928-76-1 (gepirone); 83928-66-9 (gepirone hydrc- 
chtoride).
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A T C — N 0 6A X 19 .
A T C  V e t  —  Q N 06A X 19 . 
u m  —  80C9L8EP6V.

NOTE. The names Ariza and Variza have been used as ttade 
marks for gepừone.

Prọí/e
Gepirone is structurally related to buspừone (p. 1042.1). It 
has been investigated as the hydrochloride for the treatment 
oỉ depression and anxiety disordeis.

Adion. Gepirone is a partial agonist at serotonin (hydro- 
xytryptamine, 5-HT) rẽceptors ol the 5-HTia subtype. For 
reíerence to  th e  actions and potential uses of su ch drugs, 
see Buspirone, p. 1042.2.
Reíerences.

ỉ . F t íg e r  AD, tí cứ. G e p ừ o n e  c x tcn d c đ -rc lca sc : n e w  ev ỉđence  íò r  tíE cacy  ỉn  
che treacm enc  o f  n u jo r  d e p re sâ v e  đ ỉso rde r. /  Ơ ÌH  Psyehiaữy 2003; 64ỉ 
2 4 3 -9 .

2. R o b ỉn so n  D S, * t  a l. A  re v ỉe w  o f th e  eỉ&cacy a n d  to lerab ility  oC 
ifnm ed ỉa te~ re lease  a n d  excended>relcase  ío n n u la tio o s  o t  gep irone . ơ in  
TherlOOĨỉ 2 5 ;  1 6 1 8 -3 3 .

3. A m ste rd am  JD , t í  à L  S u s ta in e d  efflcacý  o f gep ỉrone -IR  ỉn  m a jo r 
dep re ssỉv e  d ỉso x d e n  a  d o u b lc -b l ín d  p ỉacebo  su b s tí tu d o n  tr ia l. J Psydùatr 
R a  2004 ; 3 8 : 2 3 9 - 6 5 .

4 . A ỉp e rt TE. tí  al. G e p ừ o n e  e x ien d e đ -re ỉea se  t r a t m e m  oi a n x io u s 
dep ressỉò n : e v id e n c e  f ro m  a  re tro sp e c tiv e  su b g ro u p  a n a ỉy á s  ỉn p a tíen ts  
w ith  m a jo r  d e p re ss ỉv e  d lso rd e r. J  Ỡ m  ftychiaỡy 2004; 63 : 1069-75.

3. K eQ er M B , «r a l  R e lapse  p re v e n tio n  w ith  g e p ừ o n e  ER in  o u tpa tỉen ts  
w ith  m a jo r  d e p re ss ỉo n . J  CHn Píyehopharmaeoi 2 0 0 Ỉ; 2 9 : 7 9 -8 4 .

6. B ieỉsk ỉ R J , e t a i G e p iro n e  e x te n d e d -rd e a s e  in  the  ư e a tm e n t  a t a d u ỉt 
o u tp a tie n ts  w ith  m a jo r  dep re ssỉv e  d ỉs o r d e r  a  d o ub le -b lỉnd , random taed . 
p ỉa ce b o -c o n tro lle d , p a ra i id - g ro u p  study . J  ơ in  Psydtíaừy 2008; 69ĩ 5 7 1 -

Halcuepam IBAN, USAN, rlNNI 
Halatsepaami; Hala^épam; Halazepamum; Sch-12041; raaa- 
3enaM. ‘ fi_.
7-Chloro-l ,3-dihydro-5-phenylrl -(2,2,2-trifluoroethyl)-1,4- 
benzodiazepin-2-one. ‘ -
C,7H,jCIF3N20=352.7 ; '
dù —23092-17-3. - - . - .
ATC — N05BA13.
ATC Vet — QN05BA13.
ỤNII —  320YC168LP.

Profile
Halazepam is a long-acting benzodiazepine wdth general 
properties similar to those of diazepam (p. 1063.2). ỉt has 
been glven for the short-tenn ưeatm ent of anxiety disorders 
(p. 1028.1) in usual oral doses oỉ 20 to 40 mg every 6 to 8 
hours.

Preparations
Propnotary Preparations (detailỉ are given in Volume B) 
Single-ingredient Prepcratiora. Port : Padnone; Spain: Alapryl.

H a l o p e r i d o l  IBAN, USAN, rlNN)

Áloperidolo; Halopéridol; Haloperldoli; 'Haloperidolis; Halo- 
peridoium; McN-JR-í625; R-1625; ranónepnflo/i. 
4-[4-(4-Chlorophenyl)-4-hydroxypiperidinoMr-fluorobutyro- 
phenone.
C2,H23CIFNOj=375.9
CAS — 52-86-8.
ATC —  N05AD0Ỉ.
AĨC Vet —  QN05AD01. 
u m  —  J6292F8L3D. :

Pharmacopoeias. In  Chirt.. Eur. (see p. vii), Int., Jpn, u s , and 
V ie t .

Ph. Eur. 8: (Haloperidol). A whlte or almost white powder. 
Practically insoluble in vvater; slightly soluble in  alcohol, in 
dichloromethane, and in methyl alcohol. Protea from light. 
USP 36: (Haloperídol). A whỉte to faintly yellovvish 
amorphous or microcrystalline povvder. Practically insolu- 
ble in  water; soluble 1 in 60 of alcohol, 1 in 15 of 
chlorolorm, and 1 in 200 of ether. A saturated solution is 
neutral to litmus. Store in aỉrtight containers. Protect bom  
light.

Dilution. See Incompatibility, below.

Incompatibilhy. A predpitate íortned aỉter dilutíon oỉ 
haloperidol (as the lactate) in sodium chloride 0.9% injec- 
tion w hen the final haloperidol concentration was 
1 mg/mL or higher. 1

Undíluted halopeiỉdol (5mg/mL) injectíon has been 
reported to  be incompatible w ith heparỉn sodium (diluted in 
sodium chỉoride 0.9% or glucose 5% ưýection),2 sodium 
nitroprusside (diluted in  . glucose 5%),* ceỉmetazole 
so/hum,’ and diphenhydramine.4 A mixture of equal

volumes of sargramostim 10 micrograms/mL and halo- 
peridol (as the lactate) 200 micrograms/mL resulted in  a 
pretípitate at 4 hours .5

1. Outm an WR. Monoỉalds J. Vỉsual corapaứbiUty o i haỉơperỉdol lactate 
wich 0.9% sodỉum chỉoiỉde ỉnjectỉon o r ỉnjectabỉe aiticai-care dnigs 
during simuỉated Y-site injecnon. Am J Hosp Phtírm 1991; 48: 1539-41.

2. Solomon DA. Nasirmyk KK. Compatlbỉlicy of haloperidoỉ lactate and 
heparin sodỉum. Am  jH osp  Pharm 1982; 39: 843-4.

3. Hutchings SR. t í  aỉ. CompatibUỉty of cefmetazoỉe sodỉum w ith 
commonỉy used drugs during Y-site delỉvery. Am J  Heaừh-Sytí Pharm 
1996; 93: 2185-8.

4. Ukhun IA. Compaòbiỉỉcy oí balopeiỉdoỉ and diphenhydramìne ỉn  a 
hypoderralc syrỉnge. A m  Pharmacòther 1995; 29: 1168-9.

5. Tíissel LA, tí  aL Visuaỉ compatỉbìlicy of sargramostim w ỉth seỉected 
ancỉneopỉastìc agents. anti-ỉnỉectỉves, or other drugs during õnuiU ted Y- 
ứtc  ỉn]ectíon. Am J  Hosp Pharm 1992; 49 :402-6 .

StabilHy. A comblnation of the stabilisers benzyl alcohol 
and vanillin could protect haloperidol from photodegrada- 
tion.1

1. Thoma K, Kỉỉmek R. Photostabiỉỉsatỉon of drugs in  dosage ỉorms wỉchout 
protectỉon from padcagỉng mateiỉaỉs. ỉnt J  Pharmactvtia 1991; 67: 169- 
75.

H a io p e r id o l D e c a n o a te  /BANM, USAN. HNNM)

Đecanoato de haloperidol;;. Halopéridol, r Oécanoate : d’; 
Haloperidol, decanoato de; Haloperidoldecanoat; Halopet-.! 
idoldekanoat; Haloperidol-dekanoát; Haloperidoli Decanoas;- 
Haloperidolidekanoaatti; Halũperidolio dekanoạtas; R-13672;- 
ranonepnflona AeKanoaT. '
C31 H4)CIFNO3=530.1 ’■ • ■ -
CAS-  74050-97-8.
ATC —  H05AD01.
ATCVet —  QN05AD01. 
u m  —  ẠC20PM101.

Pharmacopoeias. In Eur. (see p. vii) and u s .

Ph. Eui. 8: (Haloperidol Decanoate). A white or aỉmost 
white povỵder. It melts at about 42 degrees. Practically 
insoluble in water; very soluble in alcohol in dichlor- 
omethane, and in methyl alcohoỉ. Store at a temperature 
below 25 degrees. Protect hom  light.
USP 36: (Haloperidol Decanoate). A white or almost white 
powder. Practically insoluble in  w atec very soluble in 
alcohol, in  methyỉ aỉcohoh and in  dichỉoromethane. Store 
in airtight containen. Protect hom  light.

Uses and Administratìon
Haloperidol is a butyrophenone wlth general properties 
sỉmilar to those of the phenothiazine, chlorpromazine 
(p. 1045.3). It is an  antipsychotic with actìons most dosely 
resembling those of phenothiazines vvith a piperazine side- 
chain.

Haloperidol is used in the treatment of various psychoses 
induding schizophrenia (belovv) and mania (see Bipolar 
Disorder, p. 397.2), and in  behaviour disturbances 
(p. 1030.2), in Tourette's syndrome and severe tics 
(p. 1078.1), in intractable hiccups (p. 1046.3), and in 
severe anxietỵ (p. 1028.1), induding for the sedation of 
patients in  intensive care (p. 1033.1) or palliative care. 
Haloperidol has also be en used ỉor its antỉemetic eữect in  the 
management of nausea and vomiting of various causes 
(p. 1814.3).

Haloperidol is usually given orally or by injectíon as the 
base or intramuscularly as the long-acting decanoate ester. 
Some haloperidol preparaúons are prepared with the aid oí 
laaic acid and may be stated to contain haloperidol lactate. 
Doses are expressed In terms of the equlvalent am oúnt of 
haloperidol. Haloperidol decanoate 141 mg is equivalent to 
about 100 mg of haloperiđol. Dosages should be ređuced in 
elderly or debilitated patients; a usual starting dose is half 
the nõrmal adult dosẽ. Doses at the lovver end of the scale 
are also advised (or adolescents; for details of doses in 
children, see below.

The usual initial oral dose ỉor the ưeatment of psychoses 
and assodatèd behavioural disorders is 0.5 to 5 mg two or 
three từnes daily. In severe o r resistant psychoses up to 
30 mg daily is recommended in the UK, vvhereas in the USA 
doses of up to 100 m g daily are allowed; doses above 100 mg 
daily have rarely been used. The dose should be reduced 
giadually according to  response. Maintenance doses as low 
as 3 to 10 mg daily may be su ỉhden t

For the control of acute psychotic conditions, haloperidol 
may be given intramuscuừtrly in doses of 2 to .10 mg; 
subsequent doses may be gỉven hourly, until symptoms are 
controlled, although dosage intervals of 4  to 8 houis may be 
adequate, up to  a  maximum of 18mg daily. For the 
emergency control of very Severely disturbed patients, an 
initial intramuscular dose of no more than 18 mg is 
recommended. The ừitrmtnous route has also been used.

In patients already stabilised on an  oral dose of 
haloperidol and requiring long-tenn therapy the long- 
acting decanoate ester may be given by deep intramuscular 
injecúon. The usual inidal dose is the equivaỉent of 10 to 20 
timeỉ the total daily oral dose of haloperidoL' up to  a

maximum of 100 mg; ư  more than 100 mg is required for an 
initial dose the excess should be given after 3 to 7 days. 
Subsequent doses, usually given every 4  vveeks, may be 
increased in steps oỉ 50 mg to up to 300 mg or more, 
according to the patient's Kquirements, both dose and dose 
interval being adjusted as required.

In the mănagement of nausea  a n d  vom iting  halo- 
peridol has been given in a dose of 1 to 2 mg by mtramuscular 
inịection. In paỉliative care haloperidol 1.5 nig may be gỉvén 
orally once or tvvice daily, increased ư  necessary tó 5 to 
10 mg daily given in divided doses; altematìvely, it may be 
given by subcutaneous inlusion (via a syringe driver) in doses 
of 2.5 to 10 mg over 24 houis. The mbravenous route has aỉso 
beenused.

A starting oral dose of 0.5 to 1.5 mg three tímes daily bias 
been suggested for the management oỉ Tourette^s 
syndrom e and severe tỉcs. Up to about 30 mg daily mạy 
bẽ needed in Tourette's syndrome, aỊthough requirements 
vary considerably and the dose must be very carehilly 
adjũsted to obtain the optimum response; a mãintenãncẽ 
dose oi 4mg daily is eãecdve for most padents.

For intractablẽ hỉccups a suggẹsted oral dose is 1.5 mg 
given 3 times daỉly adjusted according to response.

An oral dose of 500 micrbgrams tvvice daily has been ụsed 
as adjunctive ưeatment in the short-tenn management of 
severe anxiety  disorders.

In palliatíve care, haloperidol has been given in a dọse of 
2m g oraíly or 2.5 mg by subcutaneous injection, repeated 
every 2 hours if required, ỉor the treatm ent of restlessness 
a n d  conhision. It may also be given as a subcutaneous iníusion in a dose of 5 to 15 mg over 24 hours. , .

Administration in chỉldren. ỉn  the UK, for the treatment 
o{ schizophrenỉa and behavioural d iso rders in  dùl- 
dren, a total daily maintenance oral dose of halopendol 25 
to 50 miciograms/kg iỉ given ỉn 2 diviđed doses. In the 
USA, a higher dose range of 50 to 150míaograms/kg 
daily is given orally to those aged 3 to 12 years and weigh- 
ing between 15 to 40 kg. A maximum daily dose oí 10 mg 
has been recommended ỉn the UK but u s  Iícenáed product 
iníormation States that there ỉs lỉttle evidehce oỉ behaviour 
improvement with daily doses of mpre than 6 mg.

Aỉthough unlicensed for the management õỉ nausea  
a n d  vom itlng in palliative care, the BNPC suggests that 
inỉants and children aged 1 month to 12  years may be given 
25 to 85 micrograms/kg of haloperidol over 24 houis by 
continuous subcutaneous inỉusion; older children may be 
given 1.5 to 5 mg over 24 hours or an oral dose of 1.5 mg at 
night increased to 1.5 mg (maximum of 5 mg) tvvice daily ư 
necessary. The intravenous toute has also been used.

In  the UK, for the m anagement oi T o u re tte 's  
syndrom e and severe tlcs, chỉldren may be given oral 
maintenance doses of up to lOmg daily oỉ haloperìdol. 
Altematìvely, the BNỈC suggests that those aged 5 to 12 
years may be given an oral dose of 12.5 to 25 micrograms/kg 
tvvice daily, adjusted according to response; older children 
may be gi ven 1.5 mg thtee times daiỉy. In the USA, oral 
doses of 50 to 75micrograms/kg daiỉy are given to  those 
aged 3 to 12 years and vvdghing betvveen 15 to 40 kg.

In palỉiative care, the BNẸC suggests an oral dose of 
haloperidol 10  to 2 0 micrograms/kg every 8 to 12  hours for 
the treatment of restlessness an d  conỉũsion .

Ballism. Dopamine-bloddng antipsychotics such as halo- 
petidol may sometimes be needed for the management of 
patients with ballism (p. 1029.3) vvhen symptoms are 
severe.

Chorea. For a discussion of the management of varìous 
choreas, induding mention oí the use of haloperidol, see 
p. 1029.3.

Dystonia. Antipsychodcs such as phenothiazines, halo- 
peridol, or pũnozide are sometimes useful in the treatment 
of idiopathic dystonia (p. 903.3) in patients who have 
lailed to respond to other dmgs. Hovvever, they often a n  
non-spedfically and there is the risk oí adding drug- 
induced èxtrapyramidal disorders to the dystonia being 
treated (see Extiapyramidal Disorders under Adverse 
Eííects of Chlorpromazine, p. 1049.2).

Schixophrenia. Systematic reviewsu  of the use of halo- 
peridol tor sdũzophrenia (p. 1031.3) conduded that it 
appears to be of similar eỉhcacy to  chlorpromazine 
although it is assodated with a high inddence of extra- 
pyramĩdal adverse ettects. An earũer systẹmatìc revievv3 
cônsidered that the limited evidence did not indicate any 
advantages oỉ giving haloperidol in  doses greater than
7.5 mg daily to patients with uncomplỉcated acute schizo- 
phrenia.

1. Joy C3, tí  a i Haloperidol VCT5U! placcbo íor schixophrcnỉa'. Availablc ỉn 
The Cochrane Database of Synenudc Reviews bsue  4. C hicheiter John  
Wìley: 2006 (accnsed 19/03/08).

2. Leucbt c  í t  ttl. Halopertdol v e rá u  chloipronurcine tor schiĩophcenia. 
Available In The C ochnne Database of Systematic Review r b ra e  1. 
Chichener John  WUey: 2008 (accessed 19/03/08).

The Symbol t  denotes a preparation no longer actively marketed
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3. W arâicb PS, t í  a i  Haloperỉdoỉ dose ío r the acute pha se of schizophrenỉa. 
Avaiỉable in The Cochrane Database o{ Systematic Revìews; Issue 2. 
Chỉchesten John  Wiley; 2002 (aceessed 19/03/08).

Sneeâng.- Intractabie sneering in  a patient was conơolled 
by hạloperidol gi ven in doses of up tó 5mg twice daily.1 
Symptoms recurred w hen ưeatm ent was stopped aíter 5 
weeks but responded again to 5 mg three times daily. On 
gradual reductíon of dosage over 6 months the patient 
had no recurrence and had remained symptom-ừẽe after 
6 months vvithout medieation.

I. Davỉsoo K. Pharmacological treannent ỉo r ỉntractable sneràng . BMJ 
1982:284:1163-4.

Stuttering. Stutterìng (stanunerìng) is a disorder that 
aííects the Buency oí speech. Developmental stuttering 
usually occurs in eariy childhood and is more common in 
boys than gũis. While stuttering may cease in some chil- 
dren after only a few months, it may become a chronic 
conditíon in others. Stutteríng that starts during adulthood 
is rarer and may be the result of a  neurological insult. It 
should also be remembered that stuttering may be drug 
induced. While stutterìng may be greatly improved with 
intensive speech training the eỉhcacy of other íorms of 
management such as hypnosis, psychotherapy, counsel- 
ling, and drug therapy has been largely unconvincing.1 
Many drugs have been used to treat stuttering; however, a 
revievv oi the literature2 indicated that there were few 
adequate studies of their efficacy. Haloperidol was consid- 
ered to be the most well studied drug and its efficacy had 
been shown by several double-blỉnd placebo-controlled 
studies. Most patìents needed to  continue taking halo- 
peridol to maintain improvement but few did so because 
of its adverse effects. Double-blind studies have on the 
vvhole ỉailed to conhnn reports oí beneht íor drugs such as 
beta blockeis and caldum-channel blockers although iso- 
lated patients may have marked improvement. Other 
drugs that have been studied and which might be oi bene- 
fit indude domipramine,3 SSRIs,4 and atypical antipsy- 
chotìcs4 such as oIanzapine and risperidonẽ; {ormotẽrõl, 
locaỉ anaesthetics, and ínjections of botulinum toxin have 
also been tried.

1. Aadrcw5 G, ỉ ĩ  a i  Sruttcring. JAMA 1988; 260; 1445.
2. Brady JP, rt a l  The phannacology o t stuttering: a critical review. Am J 

Piydaưry 199Ỉ; J4»: 1309-16.
3. Gordon CT, rí il.  A double-blind com puỉson  o( dom ipnm ine and 

deápram íne in  the n ea tm en t of developmental nutterm g. J  Clin 
Pỉydtừtay 1995; 56: 23S-42.

4. Costa D. KroD R. Stuttering: an  update for physidans. Can Míd Assx J 
2000; 162: 1849-55.

Tòste diỉorders. For reỉerence to the use of haloperidol in 
the treatm ent of taste disordeis, see Chloipromarine, 
p. 1047.2.

lourette's syndrome. Many patients with Tourette's 
syndrome (p. 1030.1) do no t require medication but when 
ưeatm ent is needed dopamine antagonists su ch as the 
antipsychotics haloperidol or pim oãde are most com- 
monly used. They often decreasẽ the írequency and sever- 
ity of tics and may improve any accompanying 
behavioural disturbances. Hovvever, superiority of either 
drug in  tenns of efficacy o r adverse eỉtects has not been 
dearly shovvn.1-2 Because of the potential for acute and 
long-term adverse eííects it is usually recommended that 
doses are titrated to be as low as possible; the aim of treat- 
ment is not necessarily to conơol symptoms completely. 
Medication can often be stopped after a few years.

1. Shapiro E, tí al. ConưoUed study oỉ haloperỉdot pỉm osde, and placebo 
ỉor th e  treatm em  of Giỉles de la Tourette'* syndrome. A n h  Gen Psythiatry 
1989; 46: 722-30.

2. SaBee ER, tí aỉ. Relative eíBcacy oỉ baloperidoỉ and pimozỉde in children 
and  adolescents w ỉth Tourette's disorder. Am J  Pĩydùatry 1997; 154: 
1057-62.

Adverse Effeờs, Treahvent, and Precautions
As for chlorpromarine, p. 1047.2. Haloperìdol is less likely 
to cause sedatìon. hypotension, or antimuscarinic ehects, 
but is assodated with a hỉgher inddence oỉ extrapyramidal 
eỉỉects. Haloperìdol shouỉd be used w ith great care in 
children and adolescents as they may be at increased risk of 
severe dystonic reactioris; patìents with hyperthyroidism 
may also be at increased risk. The risk o! QT prolongation 
and/or ventrícular arrhythmias may be ỉncreased with high 
doses or with parenteral use of haloperidol, particularly 
intravenous administration.

Breast leeding. The American Academy of Pediatrics1 con- 
ãders that the use of haloperidol by mothers during breast 
íeeding may be of concem, since there have been reports 
of dedine in developmental scores in  breast-íed inỉants. 
Licensed product inỉormation also reports that there have 
been isolated cases of extrapyramìdal eSects in breast-fed 
inỉants.

The concentration of haloperidol in breast Tnilk of One 
mother given a mean daily dose of about 30 mg for 6 days 
was reported to be 5 nãnograms/mL; on day 12 the

concentration 9 hours aíter a 12-mg dose was 2nano- 
grams/mL.2

1. American Academy oỉ Pediatrícs. The transíer o ỉ drugs and other
Chemicals ỉnto hum an mỉlk. Pediatría 2001; 108:776-89. [Retired May 
2010] Correctìon. ibid.: 1029. Also available at: hnp://aappolỉcy. 
iầppubỉicatỉons.oig/cgỉ/com em /fuỉỉ/pedỉatrics% 3bl 08/3/776 {ãccessed 
28/04/04) "

2. Stewart RB, t í  ai. Haloperidoỉ excretion in hum an miĩk. Am J  Psyehiatry 
1980; 137:849-50.

Convulsỉons. For mention oỉ haloperidoỉ as one of the 
antipsychotics suitable for patients at risk of sẹizures, see 
p 1047.3.

Effeds on the liver. Liver dyshinction vvith jaundice and 
eosinophilia developed in a 15-year-old male 4 vveeks 
after starting haloperidol and benzaưopine mesilate.1 The 
drugs vvere stopped 2 vveeks later but some symptoms 
ỉasted ỉor 28 months. The reaction vvas suggestive oỉ a 
drug-induced hypersensitivity reaction and haloperidol 
was the most likely cause. Haloperidol-induced liver injury 
was considered to be rare.

1. Dincsoy HP, Saelỉnger DA. Haloperidol-ỉnđuced chronic choỉestatic liver 
dỉsease. Gastrocntcrology 1982; 83: 694-700.

Overdosage. Symptoms oí haloperidol overdosage in chil- 
dren have ranged írom the expected, such as drowsiness, 
restlessness, coníusion, marked extrapyramidal symptoms, 
and hypothermia,ư  to unexpected reactions such as 
bradycardia (possibly secondary to  hypotheimia)1 and an 
episođe of severe, delayed hypertension.5

Torsade de pointes has followed overdosage in adults (for 
reíerences, see EHects on the Cardiovascular System under 
Chloipromazine, p. 1047.3).

1. Sdalỉỉ JVK Thom ion WE. Toxỉc reaaions ừom  ề haloperidol overdose 
ỉn two chiỉdren: therm aỉ and cardỉac manưestatíons. JAMA 1978; 239: 
48-9.

2. Sinaniotis CA, tí a i  Acute haloperidol poisoning in chỉỉdren. J  Prdiatr 
1978;93: 1038-9.

3. Cummỉngham DG, ChallapaUỈ M. Hypertensỉon ỉn acuie haỉoperidol 
poỉsoning. J  Peđiarr 1979; 95: 489-90.

Porphyrio. The Drug Database íor Acute Porphyria, com- 
piled by the Norvvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Centre Svveden, classiCes haloperidol as 
probably not porphyrinogenic; it may be used as a drug of 
first choice and no precautions are needed.1

1. The Dnig Database íor Acute Porphyria. Available at: http://www. 
đrup-porphyria.org (accessed 21/10/1 ỉ)

Retroperitoneal Rbrosỉs. Obstmctíve uropathy was noted 
in a 45-year-old woman given haloperidol 5 to 15mg 
daily ỉor 8 years.1 Benzatropine vvas also taken during that 
time, and in  the previous 5 years she had taken chlor- 
promazine and íluphenazine. Reưoperitoneal Bbrosis vvas 
diagnosed and was tentatively assodated with long-tenn 
antipsychotic therapy.

ỉ . Jefíries JJ. t í  a i Retroperitoneal Gbrosỉs and haỉoperidol Am J  Psychiatry 
1982; 139: 1524-5.

Toxic encephabpathy. Possible toxic encephalopathy aher 
use oỉ high intravenous doses oỉ haloperidol has been 
reported.1 The patíent, who had a history of bipolar disor- 
der and cerebrovascular acddent, had been given increas- 
ing intravenous doses oỉ haloperidol (up to 270 mg daily) 
to control post-surgical agitation. The encephalopathy had 
resolved 8 days aíter stopping haỉoperidol.

1. Maxa JL €t ai. Possible lO ảc encephaỉopathy íollovving high-dose 
ioưavenous baỉoperiđol. Ann Pharmaãther 1997; 31: 736-7.

Interactions
As íor Chlorpromazine, p. 1051.3. The metabolỉsm of 
haloperidol is mediated by several routes induding the 
cytochrome P450 System, partícularly the isoenzymes 
CYP3A4 and CYP2D6. Thereíore, there is the potentìal for 
interactions between haloperidol and other drugs that 
induce, inhibit, or act as a subsơate for these isoenzymes, 
resulting in  altered haloperidol concentrations; it may be 
necessary to amend the dosage of haloperidol when given 
with such dmgs. Haloperidol itselí is also an inhibitor of 
CYP2D6 and may increase the plasma concentratìons of 
tricydic antídepressants by inhibiting theữ metabolism.

Haloperidol must be used w ith extreme caution in 
patients receiving lithium; an encephalopathic syndrome 
has been reported after theữ use together (see p. 431.3).

Phanmacokinetics
Haloperidol is readiỉy absorbed hom  the gastrointestinaỉ 
ư a a  after oral use. It is metabolised in the liver and is 
excreted in the urine and, Via the bile, in the ỉaeces; there is 
evidence of enterohepatic recyding. Owing to first-pass 
metabolism in the liver, plasma concentrations aher oral 
doses are lowet than  those aíter intiamuscuỉar miectìon. 
Moreover, there is vvide intersubject variation in plasma 
concenơations of haloperidol. In practice, however, no 
Sttong coưelatìon has been ỉound betvveen plasma 
concenưations of haloperidol and its therapeutìc eỉỉect

Routes of metabolism of haloperidol indude oxidative N- 
dealkylation, particularly Via the cytochrome P450 
isoenzymes CYP3A4 and CYP2D6, glucuronidation, and 
reductíon oỉ the ketone group to form an alcohoỉ knovv: 1 as 
reduced haloperidol. Metabolites are ultimately conjug£ted 
with glydne. Haloperidol has been reported to hav : a 
plasma eliminatìon halỉ-Uỉe ranging from about 12 to 38 
hours aíter oral doses. Haloperidol is about 92% bounc to 
plasma proteỉns. It is vvidely distributed in the body <nd 
crosses the blood-braỉn barrier. Haỉoperidol is dỉstribu'ed 
into breast milk.

The decanoate ester oí haloperidoỉ is very slo- vty 
absoibed bom  the injection site and iỉ thereỉore suỉtable ỉor 
depot injection. It is gradually released into the bloodstre im 
where it ã  rapidly hydrolysed to haloperidol.
References.

1. Kudo s, Ishizakỉ T. Pharmacoỉdnetícs of halữperidoỉ: an  update. 
Pharmacoìàntí 1999 37:435-56 .

Metobolítes. The dinical signiíicance of the reduced me a - 
bolite of haloperidữl has been much debated.1-2 Its activ ity 
appears to be substantially less than that of the pari nt 
drug but there is some evidence íor re-oxidation of 
reduced haloperiđol to haloperidol.1'3 Some studies SI g- 
gest that nonresponders to haloperidol have eleva led 
ratios of reduced haloperidol to haloperidol in  the plasn la, 
although other workers have reported contrary íindinị s.2 
Pyridinium metabolites resulting írora oxidation of ha o- 
peridol have been detected in the urine and there is cc n- 
cem  that they may be neurotoxic in a m anner similar to 
MPTP (see Parkinsonism, p. 889.1), a compound whi:h 
can induce irreversible parkinsonism.4

1. Sramek JJ, t í  aì. Neuroleptỉc pỉasma conccntrations and d ỉn  cal 
response: in search ỡí a therapeutic window. Drus Ịnteỉl ơ in  Pharm ỉ 9 Ỉ8; 
22: 373-80.

2. FrocmmÌng JS, t í  aì. Pharmacokỉnetics oí halopcridol. Clirt Pharmacok 'ỉtí 
1989;17:396-423.

3. chakraborty B5. t í  ai. Interconversìon between haloperidoỉ and redui ed 
haloperỉdol in healthy volunteers. Eur J  ơ in  Pharmacol 1989; 37: 45 8.

4. Eyles DW, t í  al. Quantỉtatỉve anaỉysis oí two pyridỉnỉum m etaboỉỉtr of 
haỉopcrỉdol in  pacients with schnophrenỉa. ơ in  Pharmacol Ther 1994; 16: 
512-20.

Therapeutic drug monitoring. Measurement of concenti J- 
tions of haloperidol or reduced haloperidol in scalp h. ir 
has been suggested as a useíul means of monitoring cot 1- 
pliance.1’2 Evidence íor the existence of any relatìonsh ìp 
betvveen plasma concenưations of haloperidol and thei ỉ- 
peutic eííect in schizophrenỉa has been discusseđ.3

1. Uem aưu T, t í  a i  Hum an scaip hair a$ cvidcnce of individual dosí ịc  
hiỉtory of baỉoperidoL m ethod and reưospecùve study. Eur J  c in 
Pharmacoỉ 1989; 37: 239-44.

2. M atsuno H. ứ  aỉ. The measurem ent oĩ haloperidol and reduc :d 
haỉoperidol ỉn  h aừ  as an ỉndex o ỉ dosage history. Br J  Ciin Pharmo v i 
1990: 29: 187-94.

3. ulrich s. tí aỉ. The relationship becvveen serum concenơaúon a id 
therapeudc e ữ e a  o í haloperidol in patỉents wìch acuie $chỉzophren a. 
Gìn Pharmacokintí 1998; 34: 227-63.

PreparaH ons
Proprietary Preparations (details are given in Volume B)
Singleingredient Preporatíons. Arg.: Enabrant; Halopidol; Hal I- 
zen; Lứnerix; Neupram; Auỉtral.: Haldol; Serenace; Auỉtri t: 
Haldol; Belg.-. Haldól; Braz.; Decan Haloper, Haldol; Halo; Hal I- 
pen Loperidolt; Uni Haloper; CatuuL: Novo-Peridol; ơ tũr. 
Altemus; Haldol' China: Haridol-D [Qèý]£-D); Denm.: Sereỉ - 
ase; Pin.: Serenase; Fr.: Haldol; Ger.: Haldol; Haloper; Gt.: 
Alased; Aloperidln; Ovocterol; Sevium; Hong Kong: Haldcl; 
Serenace; India: Benzydol-P; Brain-Rest Cizoren; Depidcl; 
Doldn; Gendol; Haldol; Halidace; Halidol' Haỉobid; Halopac 
Halopỉdol; Haloton; Hexỉdoỉ; Larenase; Lodol; Mindoỉ; Opre :; 
Serenace; Indon.: Dores; Govotil; Haldol; Lodomen Serenac 
Ịri:  Haldob Serenace; Israel: Haldol' Haloper; Pericate; Per - 
dorf; ItaL: Haldol; Serenase; Malaysia: Manace; Mapress; M a  : 
Haldol; Haíoperil; Hispadol; Kepsidol; Pulsit; Trenpe; Neth : 
Haldol; Non*.: Haldol; NZ: Haldol; Serenace; Phũỉpp.: Haldc; 
Seredol; Serenace; Pol.: Decaldot; PorL: Haldol; Rus.: Halopt r 
(raaonep)Ỷ; Senonn (CeHopM); S.Afr.: Serenace; Singapon: 
Haloxen; Manace; Serenace; Swed.: Haldol' Switz.: Baldo; 
Thai.: H-Tab; Haldol+; Halo-P; Halomed; Halopol; Haricon; Ha; - 
idot Peridat; Polyhadon; Turk.: Leptol; Norodol; Sedaperido; 
UK: Doric Haldol; Serenace; USA: Haldol; Venex.: Haldo ; 
Hplac.
MulH-ingredient Preparations. India: Cizoren Plus; Combido; 
Halotex; Hexỉdol Forte; Hexidol Kit; Hexidol Plus; Manodo; 
Mindol Foite; Mindol Plus.
Pharniacoposial Praporations
BP 2014: Haloperidol Capsules; Haloperidoỉ Injectìon; Halc ■ 
peridol Oral Solution; Haloperidol Tablets; Strong Haloperidc I 
Oral Solutìon;
USP 36: Haloperidol Injection; Haloperidol Oral Solutìor 
Haloperidol Tablets.

Haloxaxolam ỊriNN!

Haloxarolamúm; ran0K ca30 '/iaM .
10-Bromò-l 1 b-(2-fluórophenyl)-2,3,7,l 1 b-tetrahydrooxazolo 
[3^-d)Ịl,4]ben2odiazepin-6(5H)-one.

All cross-reỉerences xeíer to entries ỉn Volume A

http://www
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C17H,4BrFN20 2=377:2 
CAS —  59128-97-1.
UNII —  M448L2V8XP.

Pharmacopoeias. In Jpn.

Profile
Haỉoxazolam is a benzodiazepine vvith general properties 
similar to those of diazepam (p. 1063.2). It has been given as 
a hypnotic in the short-term management oỉ insomnia 
(p. 1033.2) in usual oral doses o( ỉ  or lOmg at night.

Preparations
Proprietory Preparatkms (detailỉ are given in Volume E) 

Single-ingredient Preporations. Jpn: Somelin.

I l o p e r i d o n e  IB A N , U S A N , H N N I

HP-873; ILO-522; lloperidona; llopéridonẹ; lloperidonum;
HnonepnflOH.
4'-{3-[4-{6-Fluoro-1,2-benzisoxazol-3-yl)piperidinoJpropoxyH
3'-methoxyacetòphenone.

.C24H27FN2Q4=426.5 .
CAS —  133454-47-4.
UNII — VP07K1050N.

Uses and Administation
Iloperidone is a benzisoxazole atypical antipsychotic 
repórted to be an antagonist at dopamine Di, serotonin (5- 
HT2), and adrenergic (ai and a2) receptors. It is given orally 
for the ưeatm ent of schizophrenia (p. 1031.3) in an initial 
dose of 1 mg tvriceMaily, íncreased to 2, 4, 6, 8, 10, and 
12mg tvvice daily on days 2 to 7, respectively, to the target 
dõse range of 6 to 12mg twice daily. ư therapy has been 
interrupted for more than 3 days, the dose of iloperidone 
should be re-titrated.

The usual dose should be reduced by one-haU in those 
w ho are also taking potent inhibitors of the cytodưotne 
P450 isoenzymes CYP2D6 (such as ũuoxetine or par- 
oxetine) o r CYP3A4 (such as darithrom ydn or ketocon- 
azole), and in poor metabolisers of CYP2D6 subsưates.
Reíerences.

1. Potldn SG, tí  ai. Efficacy o ỉ Uoperidone ỉn the  treatm ent of 
schixophrenỉa: ỉnitial phase 3 studies. J  Clin Pĩydĩopharmaal 2003; 28 
(suppl 1): S4-SỈỈ.

2. Kane iM , t í  aỉ. Long-tenn efficacy and saíety o£ iỉoperỉdone: resuỉts hom  
3 dỉnỉcal trỉaỉs for the treatm ent of schixophrenia. J  ũirt Psydiopharmacol 
2008; 28 (suppl 1): S29-S35.

3. Scoti L ĩ. Doperỉdóne; in schlxophrenU. CNS Drugs 2009; 23:867-80.
4. Cacda s, tí  aỉ. New atypical antípsychotỉcs ĨOT sdiizophrenia: 

ỉỉoperỉdone. Dru§ D a Devtl Thtr 2010; 4: 33-43.
3. G trom e L  Bopẽridone: chemistry, pharmacodynamỉcs, phatxnacoki- 

netìcs and metabolism. dỉnỉcaỉ eíOcacy, saíety and toIerabiUry, 
regulatory aữairs, and an opinỉon. Exptrt Opin Dntg Mtíab Tooàal 2010; 
6: 1551-64.

6. Ariỉ SA. Mỉtchell MM. ỉỉoperidone: a new  drug for the treaunent of 
schỉzophrenU. Am J  Heahh-Syỉt Rharm 2011; 68: 301-8.

Adverse Effects, Treatment, and Precautiọns
Although iloperidone may share some of the advetse eữects 
seen vvith the dassical antipsychotics (see Chỉorpromazine, 
p. 1047.2), the inddence and severity of such edects may 
vary. The most te q u en t adverse eíỉects with iloperidone are 
dizziness, somnolence, {atigue, dry mouth, nasal conges- 
tion, and vveight gain. Other common adverse eHects 
indude nausea, diarrhoea, extrapyramidal eHects, and 
arthralgia. Priapism, lẽucopenia, and hypeiprolactinaemia 
resulting in gynaecomastia and galactoưhoea occur rarely.

Iloperidone has been associated tvith QTprolongation; it 
should be stopped in those vvith persistent QTC measure- 
ments of more than 500 milliseconds. Orthostatic hypo- 
tension associated vvith dizziness, tachycardia, and syncope 
has also been hequendy reported. Iloperidone should be 
used w ith caution in patients w ith cardiovascular or 
cerebrovascular disease, or w ith conditions that may 
predispose to hypotension; in addition, it should be avoided 
in those with a history of arrhythmias or other conditions 
tha t may increase the risk of QT prolongation induding 
bradycardia, recent myocardial inỉarction, or electrolyte 
disturbances such as hypokaỉaemia and hypomagnesaemia. 
Certain drugs may also increase the riỉk (see Interactíons, 
below). Baseline se rum potassium and magnesium scxeen- 
ing should be perỉormed beỉore starting iloperídone therapy 
in patients who are at riỉk oỉ signihcant electrolyte 
diỉturbances and periodically monitored thereaher. • 

Seizures have been noted with iloperidone and it should 
be used w ith care in those with a history of seizures or with 
conditions that lower the seizure threshold.

Use in  patients vvith hepatic impairment is not 
recommendẽd due to a lack of data.

Iloperidone may affect the perĩormance of skilled tasks 
such as driving.

Effeds on body-vreight. The increased risk oi vveight gain 
with some atypical antipsychotics is discussed under 
Adverse EAects of Clozapine, p. 1059.1.

Effeds on carbohydrale metabolism. The increased risk 
oỉ glucose intolerance and diabetes mellitus vvith some 
atypical antipsychotícs and recommendations ỉor monỉtor- 
ing are discussed under Adverse Ehects of Clozapine, 
p. 1059.2

Effeds on the cardiovascular System. For a discussion of 
sudden unexpeaed deaths assodated with antipsychotic 
úse, see urĩder Adverse Eííects of Chlorpromazine, 
p. 1047.3.

Effeds on lipỉd metabolism. The increased risk of hyper- 
lipidaeraia with some atypical antipsychotics is discussed 
undcr Adverse EHects of Chlorpromazine, p. 1049.1. See 
also Effects on Caibohydrate Metabolism under Adverse 
EHects of Clozapine. p. 1059.2.

The elderiy. For a discussỉon of the riỉks assodated with 
andpsychotìc use in the elderly, see under Precaudons of 
Chlotpromazine, p. 1051.1. The use of atypical antìpsy- 
chotícs in eldetỉy patíents with d em en tla  is also discussed 
in  turther detail under Risperidone, p. 1105.1.

Pregnancy. For comments on the use ot some atypical 
antìpsychodcs duríng pregnancy, see under Precautìons oỉ 
Clozapine,p. 1061.2.

Interactions
The Central eổects of other CNS depressants, induding 
alcohol, may be enhanced by ilopendone. Hoperidone is 
also an at-adrenergic antagonỉst and may enhance the 
eííects of some antìhypertensives. There may be an 
increased risk of QT prolongatìon when iloperidone is given 
with other drugs that are known to cause this effect.

The metabolism of iloperidone is mediated by the 
cytochrome P450 isoenzyines CYP2D6 and CYP3A4. Use 
with drugs tha t inhibit these isoenzymes can increase 
plasma concentratíons of iloperidone and a dose reductìon 
of iloperidone is recommended.

Pharmacokinetìcs
noperidone is well absotbed ửom  the gastrointestìnal tract 
aỉter oraỉ doses and peak plasma concentradons occur 
vvithin 2 to 4  hours. It is about 95% bound to serum 
proteins. Hoperidone is metabolised in the liver mainly by 
carbonyl reducdon, hydroxylatíon (mediated by the 
cytochrome P450 isoenzyme CYP2D6 and subjert to genetic 
polymorphism), and O-demethylatíon (mediated by 
CYP3A4). Excretìon is mainly in the urine and, to a lesser 
extern, in  the ỉaeces.

Distributíon into milk has been íound in studies in rats.
Preparotions
Praprietory Preparalions (details are given in Volume B) 

Single-ingrBdient Praparations. Iírael: Panapt' USA: Fanapt.

K e ta z o la m  ỊBAN, USAN, rlNNI

Ketatsolaami;. Kétarolam; Ketazolamum; U:28774; KeTa30-
râ M . !

1 l-Chloro-8,V2b-dihydro-2,8-ciimethyl-12b-phenyl-4H-[1,3] 
oxazino[3^-£Íl[l,4]benzodiazepine-4,7(6H)-dlone.
C20H,̂ ^0 3 = 3 6 8 5  
C K — 27X3-35-4 
ATC —  NQSBAlữ.
AỈC Vet —  QN05BẠ10. 
um — 92A214MD7Y.

ProHỊe
Ketazolam is a long-acdng benzodiazepine with general 
propertìes similar to those of diazepam (p. 1063.2). It is 
given in the short-term treatment of anxiety (p. 1028.1) In 
usual oral doses o f l  5 to 60 mg daily, either in dỉvided doses 
or as a single dose at n ig h t Reduced doses may be required 
in elderly or debilitated patíents.
Reíerences.

ỉ .  Angeỉỉni G, t í  ai. Ketazoỉam> ầ new  ỉong-actỈDg benzodiazepỈĐe. in  the 
treatm ent of aiudouspadents: ầ m uhicenter stuđy of 2.036 patỉents. Curr 
Thtr R a  1989; 43; 294-304.

Preparatìons
Proprietary Preparations (details are given in Volume B)

Single ingredient Preporations. Arg.: Ansieten; Chile: Ansietil; 
Sedatival; Ital.: Anseren; PorL: Unakalm; S.Afr.: Solatrant: Spain: Marcent: Sedotime; Switz.: Solatran.

Levomepromaxine /BAN, USAN, riNNì

CL-36467; Ct-39743; Levomepromatsiim; Levomepromaan; 
Levomépromaana; Lévomépromazine; Levomepromazi- 
num; Methotrimeprazme; RP-7044; SKF-5116; XP-03; 
JleB0Menp0Ma3MH ' . ' '
(-)-WW-Dimethyl-3-(2-methoxýphenothiazin-10-yl)-2itnethyl- 
propylamine; 3-(2-Methoxyphenothiazin-T0-ỳl)-2-rnethyf- 
ỊDropyldimethylamine 1 1
C,9H24N2OS=328S
CAS — 60-99-1 r
A Ĩ C  — • N05AA02 - \  1 , y '

ATC Vẹt—  QN05AA02 ‘ ' ,
um  —  9G0LẠW7AĨQ

Pharmacopoeias. In us.
USP 36: (Methotrũneprazine). A Đne white, practically 
odourless, crystalline põwder. Soluble 1 in  10 of vvater, of 
alcohol, and oỉ methỳl alcohol, and Ị ỉn  2 oỉ chloroíorm; 
íreely soluble in ethen sparingly soluble in  alcohòl at 25 
degrees but ỉreely solubĩe in bõiling alcohol. Store at a 
temperamre of 25 degrees, excursions permittẹd betvveen 
15 degrees and 30 dẹgrees. Protect hom light.

L e v o m e p ro m a z in e  H y d ro c h lo rtd e
IBANM, USAN, riNNM)

Hidrodoruro de levomépromkònầ- lléỳbmepronratsiinlhy- 
drokloridi; Levomeprom'ạzin byđrdọbíoridíLèỶopiépròrrìaii- 
na, hidrodpruro de; Lévoméprọmaipe^ chlồrtĩỹdratề'de; 
Levomepromaán-hidroWorid;/ịwómepromazinhydrbchlọr- 
id; Levomepromaánhydroklorid; Levomẽprọrríaanị Hydro- 
chloridum; Levomeprómaáno hidrochlqridas; Levỹomepro- 
mazyny chlorowodorek; Methotrimepraãne HydnDchloride; 
J1eB0Menp0Ma3HHa rnqpoxnopnq. _
C ,^ 24N2ÒS,HC1=364.9 . t . ,
CAS — 4185-80-2; 1236-99-3. - í  
ATC — N05AA02 ■- - -
ATC Vet — QN0SAA01 r:-~ ' -• •.
UNII — 42881Y2S86

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Levomepromazine Hydrochỉorỉde). A white or 
very slighdy yellovv, slighdy hygroscopic aystallỉne powder. 
It deteriorates on exposure to aỉr and light Frèely soluble in 
vvater and in alcohol. Store in airtight containers. Protea 
to m  light.

IncompatibiBty. Levomepromazine hydrochloride is 
reported to be incompatible with alkaline Solutions.

L e v o m e p ro m a x in e  M a le a te
IBANM, USAN, rlNNMI

Levomẹpromatsiinimaleaatti; Levomepromaán maleinát; 
Levomepromaána, maleatode;Lévomépromazine,!Maléate 
'đe; Levomepromaãnr maleas; Levomepromazínmaleat; 
Lèvomepromazin-maleát; Levomepramaáno maleatas; 
Lewomepromazyny maleinian;: Maleato de íevomeptoma- 
zina; Methótrimeprazine Hydrogen Maleate; 'M etho- 
ớirnệpraane Maleate; JleB0MenpoMa3MHa Maneaĩ. .
C,9H24N20S,C4H404=444J 
CẠS,—  7104-38-3 - 
ATC —  N05AA02 
AĨCÝet —  QN05AA02 
ÙNII —  5KN5Y9V01K

Pharmacopoeias. In Eur. (see p. vii) and Jpn.
Ph. Eur. 8: (Levomepromazine Maleate). A white or slighdy 
yellovvish crystalline powder. It deteriorates when exposed 
to air and Iight. Slighdy soluble in water and in alcohol; 
sparingly soluble in dichloromethane. The supem atant of a 
2% dispersion in water has a pH oi 3.5 to 5.5. Protect to m  
light.

Uses and Administration
Levomepromazine is a phenothiarine vvith pharmacological 
actívity similar to tha t of both chlotpromazine (p. 1045.3) 
and promethazine (p. 638.3). It has antíhỉstamỉnic actions 
(p. 610.1) as well as CNS eHects resembling those of 
chlorpromazine. It is also reported to have analgesic and 
antiemedc actìvity. It is used in  the treatm ent of various 
psychoses indudlng schũophrenia (p. 1031.3), as an 
analgesic for moderate to severe pain, and ỉor premedicatìon 
(see Anaesthesía, p. I899.I). It is also used in  pailiatìve care 
ìor the control o{ symptoms such as resdessness, agitadon, 
paỉn (p. 1080.1), and nausea and vomiting (p. 1814.3). 

Levomepromazine is also used in veterỉnary m edỉâne. 
Levomepromarine is given orally as the maleate or the 

hydrochloride, or by ỉnjecdon as the hydrochloride. In the 
UK, doses such as those given below are expressed in terms 
oỉ the appropriate salt. Hotvever, in somẽ countries, the 
dose of levomepromazine may be expressed in  terms o! the

The Symbol t  denotes a preparatíon no longer actively marketed
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base. The embonate has also been used. Care iỉ required in 
elderly patients because of the risk of severe hypotension; ư 
levomepromazme is given to such paúents reduceđ doses 
may be nẹcessary.

The usual initial oral dose of levomepromazine maleate 
for the treatm ent of sch izoph ren ia  is 25 to 50 mg daily; the 
daily dosage is usually divided into 3 portỉons with a Iarger 
portion taken at n ig h t Doses oỉ 100 to 200mg have been 
given to non-ambulant patients increased gradually to 1 g 
daily ư necessary.

w hen  used in pallia tỉve  care for the management oí 
severe tenninal p a ln  and assoàateđ restlessness an d  
ag ita tỉon , levomepromazine hydrochloride 12.5 to 25 mg 
may be given intramuscularly, or by intravenous injection 
aỉter dilutìon with an equal volume of sodium chloride
0. 9 .  injection; in cases of severe agitation, up to 50 mg may 
be given every 6 to 8 hours. Altematively it may be given, 
suitably diluted with sodium chloride 0.9% injection, by 
contínuous subcutaneous iníusion Via a syringe driver; 
doses range from a total of 25 to 200 mg daily. Patients given 
large initial doses should remain in bed. If oral therapy is 
more convenient, levomepromaãne maleate may be given 
orally in a dose of 12.5 to 50 mg every 4 to 8 hours. 
Although it is licensed for such use either as monotherapy 
or adjunctive therapy, the BNF recommends that it should 
be reserved as an ad ju n a  to opioid analgesia in patients with 
severe pain unresponsive to other measures. The BNF also 
suggests an oral dose of Ievomepromazine maleate 6 to 
50 mg daily given as a single dose or in 2 divided doses íor 
the management of nausea  an d  vom itlng  vvhere {irst-line 
antiemetics have proved inadequate. Altematively, it may 
be gỉven by contínuous subcutaneous inỉusion (as above) ỉn 
doses ranging from a total of 5 to 25 mg daily; hovvever, 
sedation can limit the dose.

For details of doses in children, see below. 
Levomepromaáne hydrochloride given parenterahy has 

been used in  some countries for the control oí acute pain, as 
a p rem ed ỉcan t, and for postoperatìve analgesia. In some 
countries levomepromaãne is also licensed for use as an 
anx io ly tic  and sedative, and in the management oi other 
types of pain, induding labou r pain.

Administration in children. Levomepromazine may be 
used in  children ỉor the neatm ent of vaiious psychoses 
induding schizophrenia although they are very susceptìble 
to its hypotensive and sedative eữects: licensed product 
inỉormation suggests giving a 10-year-old an oral dose of
12.5 to 25 mg oỉ the maleate daily in divided doses; a dose 
of 37.5 mg daily should not be exceeded.

Experience with parenteral use of levomepromazine 
hydrochloride in childien is limìted but the BNFC suggestỉ a 
dose of 100 to 400 micrograms/kg given over 24 hours by 
continuous intravenous or subcutaneous iníusion ỉor those 
aged 1 m onth to 12 years in the management of nausea and 
vomiting in palliative care; older children may be given the 
usual adult dose (see p. 1079.3). It has also been used in the 
treatment oỉ pain and associated restlessness and conỉusion 
in palliative care in  a dose of 0.35 to 3 mg/kg given over 24 
hours by continuous subcutaneous inỉusion for those aged 1 
to 12 years; older children may be given the usual ađult dose 
(see above).

Pain. As levomepromazine appears to possess intrinsic 
analgesic activỉty in addition to  its antíemetic and antipsy- 
chotic actions it has been used for the symptomatic conưol 
of restlessness and vomỉting and as an adjunct to opioid 
analgesics in pain control (see Choice of Analgesic, p. 4.2)
in terminally ill patients.
Reíerences.

1. Oliver DJ. The use of m ethotnrneprarine in lennúu l o r e .  Br J  a à i Praa 
1985; 39: 339-40.

2. Patt RB, t í  aỉ. The neuroleptícs as adjvvant analgesỉcs. J  Pam Symptom 
Manage 1994; 9: 440-53.

3. 0'Ncĩlỉ J , Pountam A. Levomepromaxỉne (methoưỉineprazme) and the 
last 48 hours. Hosp M td  1999; «0: 564-7.

4. Sldnner J, Sỉtínner A. Levomepramazỉne ĩor nausea and vominng in 
advanced cancer. Hosp Med 1999; 60: 568-70.

HEADACHE Levomepromazine is One of those phenothl- 
azines (see p. 1046.3) that has been eAective1 in relieving 
the pain oỉ severe migraine attackỉ.

1. Stieỉl ỈG. t í  tứ. M ethotrim epraàne veisus meperidỉne and dimenhydrìn- 
ạte ỉn the  tieatm ent oỉ scvexe migiaỉne: a randoaúxed, controUed trial. 
Ann Emety Med 1991; 20: 1201-5.

Adverse Effeds, Treatment, and Precautìons
As for Chlorpromazine, p. 1047.2, although it may be more 
sedating. See also Adverse Eííects of Antíhistamines, 
p. 613.1.

Levomepromazine may cause severe orthostadc hypo- 
tenáon, and patients takỉng large initial doses, patỉents over 
50 years of age, or those given ừijectìons, should be lying 
down. Children are very susceptible to the hypotensive and 
sedatỉve effecẽ of levomepromazine.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Cenơe (NAPOS) and

the Porphyria Centre Sweden, dassiães levomepromazine 
as not poiphyrinogenic it may be used as a drug of first 
choice and no precautions are needed.1

1. The Drug Database for Acute Porphyria. Avaiỉable at: http://w w w . 
drugs-porphyrla.org (accessed 21/10/11)

Inỉerađions
As for Chlorpromazine, p. 1051.3.

AnHdepressante. Although MAOIs have been used vvith 
phenothiazines vvithout untowa'rd eííects, the use of levo- 
mepromazine with MAOIs should probably be avoided as 
this combination has been implicated in 2 íatalities.1-2

1. Barca JA. Saunders JC. A comparative study oí tranylcypromine and 
pargyline. Psydtopharmaaioỹia 1964; 6: 295-8.

2. M cQueen HG. New Zea)anđ committee on ađverse đrug reactions: 
íourteenih annual report 1979. N ZM ed J  1980; 91: 226-9.

Pharmacokinetics
In a study involvlng 5 psychiatric patients peak plasma 
concenưations of levomepromazine were noted 1 to 4 hours 
aíter oral doses and 30 to 90 minutes aíter injeaion into the 
gluteal m usde.1 About 50% of an oral dose reached the 
systemic drculation. Although the metabolite levomepro- 
mazine sulíoxide could not be detected aíter a single 
intramuscular injection, it was found in concentrations 
higher than unmetabolised levomepromazine after single 
and multiple oral dosage, both substances reaching a steady 
State in the plasma vvithin 7 days of starting multiple-dose 
oral therapy. FIuctuations in plasma concentration duríng 
multiple-dose oral therapy indicated that until the 
correlation betvveen acute adverse eííeas and peak plasma 
concentration of levomepromazine had been íurther 
studied the total daily dose should be dỉvided into 2 or 3 
ponions when larger oral doses of levomepromazine are 
used.

1. Dahl SG. pharmacokỉnencs oỉ methotrimeprazine il te r  single and 
muỉtíple doses. Clin Phamaeoỉ Ther 1976; 19: 455-42.

Half-life. In 8 psychiatric patients given levomepromazine 
50 to 350 mg daily the plasma halỉ-liíe shovved wide varia- 
tion, írom 16.5 to 77.8 hours, and did not correlate with 
the dose given.1

1. Dahl SG. ti ai. Pharmacokìnetics and reỉatỉve bỉoavailabilỉty of 
levomepromazỉne after repeaied administraiion of tableis and syrup. 
Eur J Ờìn Pharmaco! 1977; 11: 505-310.

Preparations
Proprietary Preparotions (details are given in Vohune B)
Single-ingredient Preparations. A rg Detenler; Levolam; 
Nozinan; Sunonix; Togrel; Austria: Noánan; Belg.: Norinan; Brca.: Levozine; Meproán; Neoiine; Canad.: Apo-Methopra- 
zine; Novo Mepraãne; Nozinan; chile: Sỉnogan; Cz.: Tiserdn; Denm.: Norinan; Fin.: Lev02in; Noãnant; Fr.: Nozinan; Ger.: 
Leviumt; Neurodl; Gr.: No-Calm; Nozinan; Sinogan; Hung.: 
Tisercin; /r i : Nozinan; Israel: Methozanef; Nozinan; Ronexine; Ital.: Noánan; Mex.: Levodna; Sinogan; Neth.: Noánan; Norw.: Ncránan; NZ: Nozinan; Phữipp.: Nozinan; PoL: Tiserdn; Port.: Nozinan; Riu.: Tiserdn (Thtcpuhh); Spain: Sinogan; 
SwetL: Nozinan; Switz.: Nozinan; UK: Levinan; Nozinan; ukr.: 
Tisercin (TtoepttHH); Vtnez.: Sinogan.
Pharmacopoeial Preparalions
BP 2014: Levomepromazine Injeaion; Levomepromazine 
Tablets;
USP 36: Methotrimeprazine Injection.

L o p r a x o la m  M e s i la t e  ỊBANM, tiNNMỊ 

HR-158; Loprazolam, Mésilate de; Loprazolam, mesilato de; 
Loprazolam Mesylate; Loprazolam Methanesulphonate; 
Loprazolami Mesílas; Mesilato de loprazolam; RU-31158; 
Jlonpẩ3onaMa Me3nnâT.
6-(2-Chlorophenyl)-2,4-dihydro-2-(4-methylpiperazin-l-
ylmethylene}-8-nitroimidazo[1,2-ữ][1,4]benzodiazepin-1-one
methanesulphonate monohydrate.
C23H2,a N 6O3(CH4O3S,H2O=579.0
CAS —  6Ị197-73-7 (loprazolam); 70111-54-5 (onhydrous
toprazo lọm  mesilate). ■
ATC —  NỌ5CD11.
ẠTC Vet —  QN05CD Ì 1.
UNII —  VKF8383J6S.

Pharmacopoeias. In Br.
BP 2014: (Loprazolam Mesilate). A yellovv crystalline 
povvder. Slightly soluble in water, in alcohol and in 
chloroíorm; very slightly soluble in ether.

Uses and Administration
Loprazolam is an intermediate-acting benzodiazepine vvith 
general properties similar to those of diazepam (p. 1063.3). 
It is usually used as a hypnodc in the short-term 
management of insomnia (p. 1033.2). Loprazolam is given 
as the mesiỉate but doses are expressed in terms of the base;

loprazolam mesilate 1.25 mg Ĩ5 equivalent to about 1 mg o 
loprazolam. Usual oral doses are equivalent to 1 mg o 
loprazolam at night; this may be increased to up to 2 mg i 
necessary. A starting dose of 500micrograms increased to 2 
maximum of 1 mg may be appropríate íor elderly OI 
debilitated patients.

Dependence and Withdrawal
As ỉor Diazepam, p. 1065.1.

For the purpose of vvithdravval regimens, 0.5 to 1 mg oí 
loprazolam is considered equivalent to about 5mg o: 
diazepam.

Adverse Effeđs, Treatment, and Precautions
As for Diazepam, p. 1065.3.

Interactions
As for Diazepam, p. 1068.1.

Pharmacokinetics
Reíerences.

1. Garzonc PD. Kroboth PD. Pharmacokineiics of the ncvvcr benzodiaz- 
epines. ơ in  Pharmacokinet 1989; 16: 337-64.

2. Dorling MC. Hindmarch 1. Pharmacokineiic proữle of ỉoprazoỉam in 12 
young and 12 elderiy healthy volunteers. Druỹí Ẽxp Cỉin Rts 2001; 27: 
151-9.

Preparations
Propríetory Preparalions (details are given in Volume B)
Single-ingredienl Preparalions. Arg.: Dormonoa; Belg.
Dormonoư; Fr.: Havlane; Neth.: Dormonoct; Port.: Dormonoa; S.Afr.: Dotmonoa; Spain: Somnovít.
Pharmacopoeial Preparations
BP 2014: Loprazolam Tablets.

Lorazepam (BAN, USAN, riNNi 

Loratsepaami; Lorazepẩm; Lorazépam; Lorazepamas; Lor- 
azepamum; Wy-4036; Jlopa3enaM. 
7-Chloro-5-(2-chlorophenylH ,3-dihydro-3-hydroxy-l ,4-ben- 
zodiazepin-2-one.
C15H,oCI2N20 2=321.2 
CAS — 846-49-1.
ATC—  N05BA06.
ATC Vet —  QN05BA06.
UNII —  026FZP769L

Street names. The tollovving terms have been used as 'Street 
names' (see p. vii) or slang names for various íorms of 
lorazepam:

Benzo; Somnios.
Pharmacopoeios. In Eur. (see p. vii), Jpn, and u s .

Ph. Eur. 8: (Lorazepam). A white or almost white, 
crystalline powder. It exhibits polymòtphism. Practically 
insoluble in water; sparingly soluble in alcohol; sparingly or 
slightly soluble in dichloromethane. Store in airtight 
containers. P ro tea ửom light.
USP 36: (Lorazepam). A white or practically white, 
practically odourless powder. Insoỉuble in water; sparingly 
soluble in  alcohol; slightly soluble in chlorotorm. Store in 
airtight containers. Protect from light.

Incompatibility. Visual incompatibility has been noted 
with lorazepam and sargramostim1 or aztreonam.J

1. Tríssel LA. et a i  Visual compatíbility o ỉ sargramostỉm with seleaed  
anúneoplastic agents. anti-inỉectỉves, or o ther drugs during sỉmuỉated Y* 
sỉte injection. Am J  Hosp Pharm 1992; 49: 402-6.

2. Trisseỉ LA. M artineĩ JF. Compatíbiliry of azưeonam  vvith seỉeaed drugs 
during simulated Y-site adminiỉtration. Am J  Heaỉth-Syst Pharm 1995; 52: 
1086-90.

Solubility. The solubiỉity oí lorazepam in íluìds íor intra- 
venous use (water, glucose injection, lactated Ringer's 
injection, and sodium cbloríde injection) was greatest in 
glucose ũỹection 5% at 62 micrograms/ml and lowest in 
sodium chloride inịection 0.9% at 27 micrograms/mL;1 
these diíterences in solubility appeared to be pH related. 
Commertíal injections are reponed to contain polyethy- 
lene glycol in propylene glycol to overcome this poor solu- 
bility. However, pređpitation has been noted2 in  Solutions 
prepared by dilution oí lorazepam inịection with sodium 
chloride úýection 0.9% to a concenơation of 500micro- 
grams/mL. One group of workersJ have reported that they 
had overcome such problems of predpitation by using glu- 
cose injection 5% as a diluent and by avoiding final con- 
centratìons of lorazepam betvveen 80 micrograms/mL and 
1 mg/mL. It was suggested that the propylene glycol in  the 
mixture might account íor the unusual concentration 
effea. Such recommendations have been adopted by 
another group4 although they savv that predpitation 
occurred if a íormulation of lorazepam containing

All aoss-references reíer to entries in Volume A
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4mg/mL was used to prepare the ưýection; no predpita- 
tion was noted when a lormulation containing 2mg/mL 
was used. The group also commented that a u s  manuíac- 
turer oỉ lorazepam injection advised that admixtures 
should be prepared with the 2 mg/mL íormulation only.

1. Newton DW. t í  ai. Lorazepam solubiỉỉty in and  sorptíon ừom  
intravenous adm ixture Solutions. Am J  Hosp Pharm 1983; 40:424-7.

2. Boullata J l  etaỉ. P redpitatỉon of lorazepam ỉnỉusỉon. A m  PharmacothtT 
1996; 30: 1037-8.

3. Voỉles DF, tí  al. Morc o n  usabiUty o í lorazepara admlxtures for 
contỉnuous inhision. Am J  Health-Syít Pharm 1996; 53: 2753-4.

4. Levanda M. Notíceable diííerence ỉn admỉxtures prepaied &om 
lorazepam 2 and 4m g/m ỉ. Am  J  Heaith-Syst Pharm 1998; 55: 2305.

Sorption. Signihcant loss of lorazepam has been reported 
bom Solutions stored in PVC* or polypropylene2 giving 
equipment; polyolehn3'5 or glass6 equipment appears to be 
more suitable.

1. Hoey LU t í  at. Lorazepam subiUcy ỉn parenteral Solutions for continuous 
inơavenous adm ỉnistraúon. A m  Pharmaather 1996; 30: 343-6.

2. Stties M L t í  ai. Stabiỉity o ỉ deỉeroxamỉne mesyUte. ãoxuridỉne. 
ũuorouradL hyđrom orphone hydrochlorỉde. lorazepam  and mid- 
axoỉam hydrochỉoride in polypropyỉenc infusỉon-pump syringes. Am J 
Health-Syà Pharm 1996; 53: 1583-8.

3. Trỉsscỉ LA. Pearson SD. Siorage oí lorraepam  in three inỉectable Solutions 
in polyvỉnyl chỉoride and  polyolefin bãgs. Am J  Hosp Pharm 1994; 51:
368- 72.

4. Norenberg JP, t í  aL Stabỉỉity oỉ Iorazepam ỉn . 0.9% sodium chloridc 
stored ỉn polyoleữn bags. Am  J  Health-Syst Pkarm 2004; 61: 1039-41.

5. Trissel LA. rt ai. Drug compatỉbỉỉỉty w ỉth new poỉyoỉe&n infusion 
solutỉon containers. Am J  Heàlth-Syst Pharm  2006; 63:2379-82.

6. M ahens HJ, t í  ai. Sorpdon o ỉ varỉous drugs in poỉyvinyl chỉoride, glass, 
and polyethyiene-lined iníusỉon contaỉners. Am J  Hosp Pharm 1990; 47:
369- 73.

Uses and Administration
Lorazepam is a short-acting benzodiazepine with general 
properties similar to those oí diazepam (p. 1063.3). Itỉs used 
in the short-term ừeatment of anxiéty disordeis (p. 1028.1) 
including panic disorder (p. 1029.1). as a hypnotic ỉn the 
short-term management of insomnia (p. 1033.2), and as an 
anticonvulsant particularly in the management oỉ status 
epilepticus (p. 510.2). Lorazepam has a prolonged 
antiepileptic action and may be the preíened initial 
neatment in status epíleptìcus if intravenous access is 
available. It is also used ỉor its sedatíve and amnestic 
properties in premedication and as an adjunct in regimens 
ỉor the conưol of nausea and vomiting assodated with 
cancer chemotherapy (belovv).

Lorazepam is usually given orally or by mịection as the 
base although the pivalate is avaiỉable for oral use in some 
countries. Sublingual tablets are used ỉn some countries in 
doses similar to those ỉor Standard tablets. The intramus- 
cular route is usually only used when oral or intravenous 
dosage is not possible. Injections should usually be diluted 
beíore use; intravenous ũỳections should be given at a rate 
of not more than 2 mg/minute into a large vein. Lorazepam 
should be given in reduced dosage to elderly or debilitated 
patients; half the usual adult dose, or less, may be suffident.

The usual oral dose o í lorazepam for the treatment of 
anxiety dỉsorders is 1 to 6 mg daiỉy in 2 or 3 divỉded doses 
with the largest dose taken at night; up to lOmg daily has 
been gi ven. A dose of 25 to 30micrograms/kg may be given 
by Lnjectìon every 6 hours for acute anxiety. Lorazepam has 
also been used ỉor panỉc dlsorder. A suggested oral dose in 
the BNF is 3 to 5 mg daily. For acute attacks, parenteral 
lorazepam may be gi ven; the BNF  suggests a dose of 25 to 
30 micrograms/kg (usual range 1.5 to 2.5 mg) repeated 
every 6 hours if necessary. A single oral dose of 1 to 4mg at 
bedtime may be given for insom nia assodated with 
anxiety. However, the MHRA in the UK advises against the 
use o( oral daily doses of lorazepam above 4 mg for anxiety 
and phobia, and 2 mg ỉor insomnia.

For prem edỉcation an oral dose of 2 to 3 mg may be 
given the night beỉore the operation followed by a íurther 
dose of 2 to 4m g given 1 to 2 hours beíore the operation. 
Lorazepam may also be given parenterally íor premedi- 
cation; UK licensed product inlormaúon recommends that a 
dose of 50micrograms/kg may be given 30 to 45 minutes 
beíore the operation ư given intravenously or 1 to 1V1 hours 
beíore ư given inưamuscularly. Simỉlar regimens ate also 
used in other countries; u s  lỉcensed product inỉonnation 
suggests a maximum dose of 4m g when given intrave- 
nously or inưamuscularly.

In the management oỉ status ep ilepticu ỉ 4mg may be 
given as a single intravenous dose; thứ may be repeated 
once after 10 to 15 minutes ư seizures continue or recur. 
The BNF suggests that thỉs dose may also be given íor ỉebrile 
convtilsỉons and convulsions due to poisoning.

For details of doses in  children, see below.
In patíents receiving modẹstly emetogenic chemother- 

apy, lorazepam 1 to 2 mg orally may be added to antiemetìc 
therapy with domperidone or metodopramide, íor the 
prophylaxis oí nausea and vom ỉting. The addition of 
lorazepam may be helpỉul in the prevendon oỉ antidpatory 
symptoms because of its anxiolytic, sedative, and amnestic 
eĩíects.

Administration in children. For premedlcatlon in chil- 
dren, the BNFC suggests that 50 to lOOmicrograms/kg 
(maximum o ỉ 4mg) of lorazepam may be given orally at 
ieast 1 hour beíore suigery tõ those aged 1 month to 12 
years; older children may be given 1 to 4mg. The same 
dose may be given the night beỉore in addition to, or to 
replace, the dose beíore the operation. The BNFC also sug- 
gests that 50 to ỈOOmicrograms/kg (maximum of 4mg) 
may be given by slow intravenous injection, over 3 to 5 
minutes (maximum rate of 50 micrograms/kg over 3 min- 
utes). 30 to 45 minutes beíore the operadon to those aged 
1 month to 18 years. ỉn the UK, oral lorazepam is licensed 
for use in children aged 5 years and over and parenteraỉ 
preparatíons are licensed in those aged 12 years and over 
when used as a premedicant.

In the management of status epilepticus UK licensed 
product iníormation recommends a single intravenous dose 
of 2 mg. Altematively, the BNFC suggests that neonates and 
children up to 12 years old may be gỉven 100 micrograms/kg 
(maximum oỉ 4 mg) as a single dose by slovv intravenous 
injection; this may be repeated once aỉter 10 mỉnutes ư 
necessary. Older children may be given the usual ađult dose 
(see above). The BNFC also recommends these doses for 
íebrile convulsions and convulsions due to poisoning.

Cdtatonia. Lorazepam has been tried1-2 with some success 
in the treatment oỉ catatonia.

1. M anjunatha N, t í  ai. Idỉopathỉc recurrenc catatonỉa needs m aimeoance 
ỉorazepam: case report and revỉew. Aust N Z J  Psychiatry 2007; 41:625-7.

2. Seethãlakshmỉ R. ètaỉ. Catatonỉc syndrome: Importancc of detectỉon and 
treaonent w ith  Iorazepam. A m  Qin Píydùatry 2008; 20: 5-8.

Dishirbed behaviour. For a discussion of the management 
of behaviour disturbances assodated with various psy- 
chotic disorders and the value of benzodiazepines, see 
p. 1030.2.
Reíerences.

1. Bienỉek SA. t í  ai. A double-blỉnd study of loraxepam versus the 
combỉnation oí haỉoperidoỉ and  lorazepam ỉn managỉng agitadon. 
Pharmaanherapy 1998; 18: 57-62.

2. Aỉexander J. t í  al. Rapid tranquiỉỉỉsatỉon oỉ vỉoỉent or agỉtated patìents ỉn 
a psychiatrỉc emergency settỉng: pragmatíc randomỉsed trìal oi 
intram uscular iorazepam V. haloperidoỉ plus prom ethadne. Br J 
Pĩyehiaoy 2004; 185: 63-9.

Nausea and vomiting. Lorazepam is used as an adjunau  
for the conưol of nausea and vomiting assodated with 
cancer chemotherapy (p. 1814.3).

1. Maỉik IA. ứ ai. Clinicaỉ efficacy ữỉ lorazepam ỉn prophylaxis oỉ 
antỉdpatory, acute. and  delayed nausea and vomỉtỉng induced by hỉgh 
doses oí dsplatin: a prospectỉve random ked trỉal. Am J Qin Oneoỉ 1995; 
18:170-5.

2. Bleicher ĩ .  tí al. Loraxepam. diphenhydram ine, and haloperidol 
tnnsderm al geỉ ỉo r rescue from chemotherapy-ỉnduced nausea/ 
vomỉúng: results of tw o pilot orials. J  Suppơrt Orteơi 2008; 6: 27-32.

Premedication and sedation. Lorazepam is used as a pre- 
medicant (see Anaesthesia. p. 1899.1) and as a sedative 
for therapeuúc and investigative procedures such as dental 
treatment (p. 1032.2) and endoscopy (p. 1032.3), and also 
in intensive care (p. 103 3.1).
Reíerences.

1. Maỉtaỉs F. t í  a i  A randomỉzed. double-bỉỉnd. pỉacebo-cnntroỉỉed study oí 
ỉoraxepam as premedicaũon for bronchoscopy. ơư st 1996; 109: ỉ 195-8.

Substance dependence. Lorazepam has been used in the 
management of symptoms of alcohol withdrawal 
<p. 1735.1).
Reíerences.

1. D 'Onoừỉo G, tí  al. Lorazepam ỉor the  preventỉon of recurrent seixures 
reỉated to alcohol. N  Engl J  Med 1999; 340:915-19.

Dependence and Wìfhdrawal
As for Diazepam. p. 1065.1.

For the purpose of withdrawal regimens, 500 micrograms 
of lorazepam may be considered equivalent to about 5 mg of 
diazepam.

Wrthdrowal symptoms. In a prospective open-label study1 
of 29 chlldren, withdrawal symptoms occuưed in 7 after 
stopping lorazepam, which had been used ỉor sedadon 
duríng mechanical ventilation; the dose of Iorazepam had 
been tapered over 6 days beíore stopping ưeatment.

1. Dom inguei KD. It a i  W tthdrawal bom  loraiepam  in crỉtically ĨU 
chỉldren. A m  Phamacữứur 2006; 40: 1035-9.

Adverse Effects, Treatment, and Precautìons
As for Diazepam, p. 1065.3. Pain and a sensation oỉ buming 
have occurred after kýection o ỉ lorazepam.

Breast íeeding. The last avaỉlable guidance bom the 
American Academy of Pediatrics1 considered that, 
although the eỉfect õf lorazepam on breast-ỉed inỉants vvas 
uhknovra, ìts 'use by mothers during breast teeding might 
be of concem since anxiolytic drugs do appear in breast 
milk and thus could conceivably alter CNS hmction in the 
inlant both in the short and long teim.

Free lorazepam concentrations in the breast milk of 4 
mothers ranged bom 8 to 9 nanograms/mL four hours after 
receiving a 3.5-mg oral dose.2 This represented about 15 to 
26% of the concentration in plasma, and was probably 
suffidently low to cause no adverse effects in breast-fed 
inỉants.

1. American Academy ot Pcdíatrics. The transỉcr o f  dmgs and  other 
Chemicals into h um an  millc. PaUaUia 2001; 108:776-89. [Seiired May 
2010] Correction. ibid.; 1029. Also avadable a c  http://aappolicy. 
aappublìcarions. ữrgl cgi; comcnt/íulllpcdtatrics%3b 108/31776 (accessed 
28/04/04)

2. SummcrSeld RJ, Nielsen MS. Excrction oí lotaaepam into breast millc. Br 
J  Amustk 1985; 57: 1042-3.

Effects on the blood. A case oỉ pancytopenia assodated 
with oral lorazepam was reportẹd1 in 1988; only 5 
instances of thrombocytopenỉa and none of leucopenia 
had been reported to the UK CSM or the UK manuíac- 
turers over the previous 13 years.

1. El-Sayed s, Symonds RP. Lorazepam induced pancytopenia. SMJ 1988; 
296: 1332.

Effects on fluid and eiedrolyte homoeostasis. Inappropri- 
ate seaetion of antìdiuretic hormone related to ingestion 
of lorazepam was considered to be the cause of hyponatt- 
aemia in an 81-year-old woman.1

t. Engel WR. Grau A. Inappropriate seaetion  o í antídỉuretic hormone 
associated w ith loraxepam. SM J  1988; 297: 858.

Effects on the nervous System. For reíerence to extrapyra- 
midal disordcrs assotíated with use of lorazepam, see 
Diazepam, p. 1066.1.

The elderly. For discussion of the need for reduced dosage 
of benzodiazepines in elderly patìents, see Diazepam, 
p. 1067.2.

Formulation. Some parenteral ỉormuỉations oí lọrazepam 
contain benzyl alcohol, polyethylene glycol and prọpy- 
lene glycol. Benzyl alcohõl may cause ‘gãsping syndrome' 
in neonates (see p. 1741.1) and should be avoided in 
iníants and children up to 3 years old. Polyethylene glycol 
and propylene glycol have ailso been reportẽd to cãuse 
toxidty (see p. 2205.3) particularly in patients with renal 
or hepatíc impairment and in children.

Hepaiỉc impairment. Lorazepam is contra-indicated in 
severe hepatic impaữment; patients with mild to moderate 
impairment may require reduced doses. Although the 
elimination half-Uíe of torazepam was increased in 13 
patients with alcoholic drrhosis compared with 11 conttol 
subjects, this was not assodated with án impairment in 
systemic plasma dearance.1 With the exceptlon oỉ a mod- 
est decrease in the extern of plasma protein binding, acute 
viral hepatitis had no eỉỉect on the disposidon kinetics of 
lorazepam.

1. Kraus JW. et aí. Eỉíects of aging and llver disease on dlspositíon o{ 
locaaepam. ơ in  Pkarmaal Thtr 1978; 24: 411-19.

Local reodions. Of 40 patients given a single intravenous 
dose of lorazepam 4mg three had local thrombosis 2 to 3 
days later and 6 had local thrombosis 7 to 10 days later.1 
The inddence was lower than in those given diazẽpam [in 
solution].

1. Hegarry JEa D undee JW. Sequelae aíier the ỈDtravenous ỉnịectỉoa of 
three benzodUzepines—dtaepam , lonuepam. and Qunỉttazepam. BMJ 
1977; 2: 1384-5.

Porphyría. The Drug Database for Acute Poiphyria, com- 
piled by the Nonvegian Poiphyria Centre (NAPOS) and 
the Porphyria Cenưe Sweden, dassihes lorazepam as 
probably not porphyrinogenic it may be used as a drug of 
íirst choice and no precautions are needed.1

I. The Drug Database for Acute Porphyria. Available at: http://w w w . 
dnjgs-porphyna.org (accessed 07/03/11)

Interactions
As for Diazepam, p. 1068.1.

Pharmacokinetìcs
Lorazepam is readily absorbed bom the gastrointestinal tract 
aỉter oral doses, with a bioavaỉlability oỉ about 90%; peak 
plasma concenơations occur about 2 hours after an oral 
dose. The absorption prohle after inưamuscular injection is 
similar to that aíter oral dosage.

Lorazepam is about 85% bound to plasma proteins. It 
crosses the blood-braỉn barrier and the placenta; it is also 
distributed in to breast milk. Lorazepam is metabolised in the 
liver to the inacdve glucuronide, and excreted in the urine. 
The elimination halí-life has been reported to range bom 
about 10 to 20 hours.
Reíerences.

1. Greenblatt DJ. Clinical pharmacoVdnetics of oxaxepam and lom epam . 
ơ in  Pharmaeokừttí 1981; 6ỉ 89-105.

2. Swart EL, tí  aỉ. Comparatỉve popuỉation phaanaooldnetỉo  o í k}Tazepam 
and mỉdazolam durỉng long-tertn contỉnuous ỉnỉusỉon in criticaliy ỉlỉ 
patỉents. Br J  C lin  Pharmaal 2004; 57: 135-45.

The Symbol t  denotes a preparation no longer actively marketed

http://aappolicy
http://www


1082 Anxiolytic Sedatives Hypnotics and Antipsychotics

3. Sw ait EL, t í  aL PopulatioQ phaim acokinetks o ỉ loraxepam and 
jnỉdazoỉam and  their metaboũtes ỉn  ỉntensỉve care patỉents on 
contỉnuouỉ venovenous hem oShntỉon . Am J  Kùbưy Du  2005; 45: 
360-71.

4 . C hung JY, et aì. Eĩíect of th e  U 6T 2B Ỉ5  genotype on  the  
phaĐ nacbỉdnetỉạ, phannacođynamỉcs. and  đnig  ỉmeractions oỉ intra- 
venous k>razepam in healthy voỉunteers. ơm Pharmacoĩ Ther 2005; 77: 
486-94.

5. de W h M, et al. Loraxepam concentratkmSr phannacokỉnetỉcs and 
phannacođynam ỉcs in  a cohort of m echanicalty ventilated ICU patíents. 
h tí J  d n  Pharmacoỉ Ther 2006; 44: 466-73.

children. Reỉerences1*3 to thc pharniacokinctics of loraze- 
pam in chỉỉdren.

1. Reỉỉỉng MV, t i  a l  Loraxepam phannacodynam lcs and phaimacokỉnetics 
. ỉn dầũdren. J  Pediatr 1989; 114: 641-6.

2. M uchohỉ SN, tí a i  Phannacoldnetícs and dỉnical eCBcacy of lom epam  in 
d ỉlỉd ren  w hh severc malaiỉa and convuldons. B rJ  CUn Pharmacoỉ 2008; 
65: 12-21.

MEONA7ES. References'"J to slow elỉmination of lorazepam 
by neonates.

1. Cummings AJ, Whiteỉaw AGL. A study of conjugation and drug 
elim inatíonln the hum an neonate. BrSơmPhđrmaoữt 1981; 12:511-15.

2. McDermoti CA. et ai. Phannacokỉnetícs o ỉ ỉorazepam ỉn criricaily m 
neonates w ỉth seỉzures, J  Patìatr 1992; 120:479-83.

3. Reỉter PD, Stiles AD. Loratepam toxidty ỉn a prem ature iníant. A m  
Pharmacother 1993; 27: 727-9.

Distribution. Evidence suggests that lorazepam undergoes 
enterohepatic recirculation with posãble first-pass metab- 
olism.'

1. H em u n  RJ. t t  al. Disposition o t lo ran p am  in hum an bcings: 
enterohepatìc redrculatíơn and fitst*paas eSecL Q m  Pharmacoỉ Ther 
1989; 46: 18-25.

CNS. In a study involving 6 healthy subjects. peak plasma- 
lorazepam concenttations were reached 5 minutes after 
th e  end of a one-nũnute intravenous injection.* CNS 
e£fects, as measured by EEG activity, were not maximal 
untiỉ 30 minutes after inỹection; they dedined to baseline 
valúes slovvly over 5 to 8 hours ỉn a similar manner to 
plasma concentrations. In contrast. CNS eílects of diaze- 
pam were maximal immedỉately after the injection. They 
also dedined more rapidly than lorazepam, but again in a 
similar way to  plasma concentrations. Studies in mice sug- 
gested that the slosv onset o( actíon o! lorazepam that has 
been reported by some ỉs at least partly explained by a 
delay in passage hom  systemic blood in to brain tissue.

1. Greenbỉan DJ. t í  aỉ. Kỉnetic and dynamỉc study oỉ ỉnưavenous 
loraiepara; comparỉson wỉth ỉntravenous dUxepam. J  Pharmacoỉ Exp 
Ther 1989; 250: ỉ 34-40.

P rep ara tio n s

Proprietary Preporations (details are gi ven in Volume B)

Single ingredient Preporotiore. Arg.: Aplacasse; Calmatron; 
Emotìval; Kalmalin; Lorezan; Lyovìab Mlcrozepam; Nervistop; 
Sidenar; Trapax; Austral: Ativan; Austrùr. Meriit; Temesta; Belg.: Dodorazef; Lauracalmt; Lorazemedf; Lorazètop; Lori- 
dem; Optìsedine; Serenase; Temesta; B m . :  Ansirax; Lorapan; 
Lorax; Lorazefast; Max-Pax; Mesmerin; Canad.: Ativan; Novo- 
LorạỊem; Nu-Loraz; chữe: Abinol; Amparax; Oiina: Jia Pu Le 
( S Í * ) ;  Le La An (íS&ẩc); Lora i^ Ô ); Denm.: Orfidal; 
Temesta; Fin.: Temesta; Fr.: Temesta; Ger.: Tavon Tolid; Gr.: 
Aripax; Ativan; Cidetan; Dorm; Modium; Nevmgamma; Nda- 
lin; Novhepan Proneurit; Tavor; Titus; Tranlriliiim; Hong Kong. 
LAtìwenf; Lorans; Lorivan; Silence; Indùr Almazine; Anxipose; 
Atipam; Ativan; C-Van; Calmese; L-Pam; L-Zepam; Larpose; 
Lopez; Lora; Loracalm; Loraz; Lordn; Loreb Loripam; Lorivan; 
Lorpilc; Lorvan; Oratric Orazep; Indon.-. Atìvanf; Merlopam; 
Renaquil; IrL: Atívan; Israel: Lorivan; ItaL: Controb Loralin; 
Lorans; Slipiremt; Tavon Zeloianu Maỉaysúr. Advant; Lorans; Mex.: Ativan; Sinestron; Netìu: Temesta; NZ: Ativan; PoL: Lora- 
ỉen; PorL: Ansilor; Lorenin; LorsedaL' Rialam; Rus.: Loralen 
(JIopa4>eH); S.Afr.: Ativan; Tranqipam; singapore. Atìvanỷ; Lor- 
ans; Spain: Donix; Idalpremt: OrSdal: Pladnoral; Swed.: 
Temesta; Switz.: Lorasiỉai; Sedazin; Temesu; Thai.: Anta; 
Anxira; Havvkcopax; Kemora; Lìzavan; Lonza; Lora-P; Lora; 
Loramed; Lorapamt; Lorapine; Loravan; Lorazep; Loraán; 
Lozepam; Ora; Razepam; Tranavan; Vemed; zõra; Turk.: 
Atìvan; UK: Atívan; USA: Ativan; Venez.: Ativan.
Muk»-ingre(fient Preporations. Switz.: Somnium.

Phonnocopoeial PreporaHore
BP 2014: Lorazepam Injectìon; Lorazepam Tablets;
ŨSP 36: Lorazepam Injectìon; Lorazepam Oral Concentrate; 
Lorazepam Tablets.

Lormetaxepam IBAN, USAN, liNN)
-lorm 'eBtsépãậroi;i:Lorm étazéparn; Lormetazepamum; Wy- 
4082rflopMefa3ena*«. '
(/?5)-7-Chrorb-5-(2-ch1orophenyl)-13-dihydró-3-hydroxỷ-l - 
metHyl-1,4Jberizodiazepin-2-one 
C16H1'ía 2N2ơ > 3 3 5 2 '''':‘ '
CAS —  848-75-9^
ATC —  NC5ỠD 06y ',:‘ ■ •
Á tc  Vết— Ótoỏ5QX)ê. •■ ■■
UNÎ GU56C842ZA. . ; .

Pharmacopoeias. In Br.
AU cross-references reỉer to entries in Volume A

BP 2014: (Lonnetazepam). A white aystalline povvder. 
Practically insoluble in  waten soluble in  alcohol and in 
methyl alcohol. Protect hom  light.

Uses and Administration
Lormetazepam is a short-acting benzodiazepine with 
general p roperties sim ilar to  those oí diazepam 
(p. 1063.3). It is mainly used as a hypnotic in the short- 
term management oỉ insomnia (p. 1033.2) in usual oral 
doses of 0.3 to  Ỉ.Smg at night. A dose oí 500micrograms is 
recommended ỉor elderly or debilitated patíents. Lormet- 
azepam is also used in some countries for premedicatìon.

Dependence and Withdrawal
As for Diazepam, p. 1063.1.

For the puipose oỉ vvithdravval Tegimens, 0.3 to 1 mg oỉ 
lormetazepam is considered equivalent to  about 3mg of 
diazepam.

Adverse Effects, Treatment, and Precautions.
As for Diazepam, p. 1065.3.

Interactions
As íor Diazepam, p. 1068.1.

Pharmacokỉnetìcs
Lormetazepam is rapidly absorbed from the gasưointestinal 
ưact aỉter oral doses, vvith a bioavailability of about 80%; 
peak plasma concentrations are reported to occur about 1.5 
hours aiter an oral dose. Binding to plasma proteins is 
extensive. It is metabolised in the liver to the inactive 
glucuroniđe, and excreted in the urine. The lerminal hal{- 
Uỉe is reponed to be about 11 hours.

A brieí revievv of the pharmacokinetics of loưnetaze- 
pam.1

ỉ . GreenbUtt DJ, tí  ai. Clỉnỉcal pbanTucokiiietics of the new er benzodiaz- 
epines. ơirt Pharmacokintí 1983; 8: 233-52.

Preparations
Proprietaiy Preporatíons (details are given in Volume B)

Single-ingredient Preparations. A u s tr ìa :  Noctamid; B elg .: Doclor- 
metat; Loramet; Lorânka; Lormetamedt; Metatop; Noctacalmt; 
Noctamid; Octonoxt; Sedaben; Stilaze; c h i le . Nocton; D enm .:  
Pronoctan; F r.: Noaamide; G er.: Ergocalm; Loretam; Noctamid; 
Gr.: Loramet; Noaamid; Ir l.: Noctamid; Ita L : Axilium; Ipnolor; 
Luzul; Mexylor; Minias; N e íh .:  Noctamid; N Z :  Noaamid; Pol.: 
Noctolen S .A fr .:  Loramet; Nonamid; S p a in : Aldosomnil; Lora- 
met; Nonamid; S w itz .:  Loramet; Noctamid; T h a i.: Loramet.

Pharatacopoeial Preparalions
BP 2014: Lormetazẻpam Tablets.

L o x a p in e  IBAN, USAN, HNNI
CL*62362; Ịoksapiini; Loxapin; Loxapina; Lóxapinum; 
Oxilapine; SUM-3170; ílũKcannH.
2-Chlorọ-l 1-(4-methylpiperazin-l-yl)dibenz[t),fl[1,4]oxaze- 
pine.
C,8H,8CIN30=327.8 
CAS—  1977-10-2.
ATC— N05AH01.
ATC Vet — QN05AH01.
UNII —  LER583670J.

Loxapine Hydrochloride IBANM, riNNMi 
Hidroclonjro de loxápina; Loxapina, hidrocloruro de; 
Loxapine, Chlorhydrate de; Loxapinì Hydrochloridum; 
/lOKcanniHa rHflpox/iopnfl.
C,8Ht8CIN30,HCI=3643 
ATC —  N05AH01.
ATC Vet —  QN05AH01.
UNII —  376MYL4MAL

Loxapine Succinate ỊBANM, USAN. riNNMỊ
CL-71563; Loxapina, succinato de; Loxapine, Succinate de,- 
Loxaplni Succinas; Succinato de loxapina; /loKcanMHa 
CyKCMHaT.
C,8H,8a N 3O,C4H6O.=446.0 • .
C45 —  27833-64-3.
ATC —  N0SAH01. . • :
ATC Vet —  QN0SAH01. ■
UNII —  X59SG0MRYU.

Pharmacopoeias. In us.
USP 36: (Loxapine Sucdnate). A vvhite to yellowish, 
odourless, aystalline povvder. Store in airtight containen.

Uses and Administration
Loxapine is a dibenzoxazepine w ith general proper ies 
similar to those oỉ the phenothiazine, chlorpromaz ne 
(p. 1045.3). It is used for the tteatm ent of psychcses 
induding schizophrenia (below) and ỉor acute agitaton 
assodated with bipolar disorder (p. 397.2) or schizophret ia.

In the ưeatm ent oỉ psychoses induding schizophrei ia, 
loxapine is given orally as the sucdnate and by 
intramuscular injection as the base. Doses are expressec in 
terms of the base; loxapine sucdnate 34 mg is equivalen to 
about 23 mg of loxapine. The usual oral dose is 20 to 50 ng 
daily initiaUy, in 2 divided doses, increased according to 
response over the next 7 to  10 days to 60 to lOOmg daily or 
more, in 2 to 4 divided doses; the maxũnum recommeni ed 
dose ũ  250 mg daily. M aintenance doses are usually in he 
range of 20 to 60 mg daily, in  divided doses. For the cont :ol 
of acute conditions it is given by inưamuscular injectior in 
daily doses of up to 300 mg in 2 or 3 divided doses. Redu< ed 
dosage may be required in  elderly patients.

Loxapine is also given by oral inhalation (as the base; in 
the ơeatm ent of acute agitation assodated With bipc lar 
disorder or schizophrenia; the usual dose is 10 mg once i I a 
24-hour period.

Loxapine has also been given orally and by intram 1S- 

cular injection as the hydrochloride.

Disturbed behavkxir. The use of inhaled loxapine in he 
treatment of acute agitation in patients with bipolar dis )r- 
der1 or schizophreniaZJ has been studied.

For a discussion of the use and limitations of 
antipsychotics su ch as loxapine in patíents vvith disturt ed 
behaviour, see p. 1030.2.

1. Kvventus J. t í  ai. Rapid acute treatmeni of agiiaiion in patiems V iih 
bipolar I d ỉsorder a m uỉtícenter, randomixed. pỉacebo-comrolỉed din cal 
trlal with inhaled loxapine. Bipolar Dừord 2012; 14: 31-40.

2 . Lesem M D. t í  a ỉ. Rapỉd acute treaim ent oí agitation in indlvídualỉ V ith  
sdiiiophrenia: multỉcentre, randomỉsed. placebo-controlỉed stud'! oỉ 
inhaỉed loxapine. Br J  Psydiiairy 2011; 198: 51-8.

3. AĐen MH. tí a l  Eữicacy and  saíety of ỉoxaptne íor inhalatỉon in the 
ữeatm ent oí agỉu tíon  ỉn patieots wỉth schỉxophrenỉa: a randomi: ed. 
double-bUnd, pỉacebo-conưoUed tríal. J  Clirt Psydtiatry 2011; 72: 1313-
21.

Schizophrenid. A brieí review of loxapine1 ỉound no con- 
dusive evidence that it was particularly eííective in 
patients with paranoid schizophrenia (p. 1031.3). A sub;e- 
quent systematic revievv considered that the limited evi- 
dence did not indicate a dear diherence in its eỉíects from 
other antipsychotics.2

1. Anonymous. Clozapine and  loxapine ỉor schixophrenia. Drug Thtr ìull 
1991;29:41-2 .

2. Chakrabarri A. t í  al. Loxapine for sdiỉzophrenỉa.- Aváiỉable in rhe 
Cochrane Database of Systematỉc Reviews; ỉssue 4. C hichester J-)hn 
VViley; 2007 (accessed 19/03/08).

Adverse Effeds, Treatment, and Precautions
As ỈO T  Chlorpromazine, p. 1047.2.

Other adverse eữects reponed include nausea and 
vomiting, seborrhoea, dyspnoea, ptosis, -headache, paraes- 
thesia, íadal ũush, vveight gain or loss, and polydỉpsia. 
Dysgeusia and throat initation have been reponed 
ỉollovving the oral inhalation of loxapine.

Loxapine oral inhalation can cause bronchospasm wh.ch 
could ỉead to respiratory disưess and respừatory arrest. It is 
conữa-indicated in patients with a history of asthiaa, 
bronchospasm, or acute respữatorỵ symptoms. All patie its 
should be monitored for breathing dUũcultìes at least evcry
l ỉ  minutes for a minĩmnm  oỉ One hour ỉollovving an oral 
inhalation oỉ loxapine.

Abuse. There has been a repon of 3 cases of loxapine 
sucdnate abuse.1

1. sperry L  tí  aỉ. Loxapỉne abuse. N  Engỉ J  Med 1984; 310: 598.

Effects on carbohydrcrte metaboGsm. Reversible nonketo- 
tic hypeiglycaemỉa, coma, and delirium developed in a 
patient receivìng loxapine 150mg daily in addition to lith- 
ium therapy.1 Symptoms improved on stopping loxapine, 
but subsequently recurred when the patient was given 
amoxapine. The causative agent may have been 7-hydro- 
xyamoxapỉne, a common metabolite oi both amoxãpme 
and loxapine.

1. Tolỉeỉson G. Lesar T. Nonketotỉc hyperghycemia associated w hh loxapỉne 
and amoxapine: case report. J  Clm Psydiùứry 1983: 44: 347-8.

M ania. A patíenL initìally diagnosed as having schizo- 
phrenia, developed m anic symptoms after receiving loxa- 
pine.1 The dìagnosìs vvas revỉsed to sđũzoaffective đisorder 
but it was suspeaed tha t loxapine had a role in the emer- 
gence of the attective symptoms. As loxapine shares com- 
mon metabolites w ith the antidepressant amoxapine it 
was suggested that an  antídepressant effect might have 
pređpitated the manic symptoms.

1. Gojer JAC. Rossibỉe raanic side-effects o( loxapine. Can J  Psydtiaứy 1992; 
37: 669-70.
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Overdosage. An 8-year-old child was tteated with actí- 
vated charcoal vvithin 30 minutes of being givcn 375 mg 
of loxapine by acddent.1 The child became drovvsy and 
was asleep bũt arousable 1 hour aỉter ingestìon. The 
degree oỉ sedatíon appeared to peak aíter 3.75 hours and 
the child was discharged about 20 hours after ingestion.

1. Tarriam e NW. Loxỉtane overdose. Pediatiia 1998: 101:496.

Interadions
As for Chlorpromaáne, p. 1051.3.

Pharmacokinetics
Loxapine is readily absorbed bom  the gastrointestinal tract 
and peak plasma concentrations occur within 1 to 2 hours. It 
is rapidly absorbed íollovving oral inhalation w ith peak 
plasma concentrations occurring vvithin 2 minutes. It is very 
rapidly and extenãvely metabolised and there ũ  evidence 
íor a first-pass eữ ect It is maiúly excreted in the uxine, in 
the fonn o i its conịugated metabolites, with smaller 
amounts appearìng in  the ỉaeces as unconjugated metab- 
oiites; a substantỉal ptoportion oỉ a dose is excreted in the 
fint 24 houcs. The teiminal elỉmination half-lUe ranges bom  
6 to 8 hours. The major metabolites oỉ loxapỉne are the 
actỉve 7- and 8-hydroxyloxapine, vvhich are conjugated to 
the glucuronide or sulỉate; other metabolites indude 
hydroxyloxapine-N-oxide, loxapine-lV-oxide, and hydro- 
xydesmethylloxapine (hydroxyamoxapine). Loxapine is 
vvidely distributed and is 96.6% bound to plasma proteins. It 
is thought, on the basis oí animal studies, to cross the 
placenta and-be distributed into breast milk.
Reíerences.

ỉ . spyker DA, t í  ai. Phaxraacokỉnetỉcs of ỉoxapỉne foĩlowing inhalatỉon of a 
thermally generateđ aerosol ỉn  healthy voỉunteers. J  ơ in  Pharmaeoỉ 
2010; 50: 169-79..

\

Preparatìons
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparations. CanatL: Loxapac Fr.: Loxapac Gr.: Loxapac Indúr. Loxapac USA: Adasuve; Loxitane.

Phonnacopoeial PreparoHorư
USP 36: Loxapine Capsules.

L u ra s id o n e  H y d ro c h lo r id e  (USAN, riNNMi

Hidrodoruro de lurasidona; Lurasidone, Chlorhydrate de; 
Ịurasidoni Hydrochloridum; .SM-13496 (lurasidòiie or 
lurasidone hydrochloride); SMP-13496. (Igrasidone); /lypaan-
flOH3 rMflpoxnopnfl........  -.......... . .. -  ....... -
(3a/?,45,7fl,7S)-2-{(1/?,2fl)-2-[(1,2-Benzisothiazol-3-yl)piperazin- 
1 -ylmethy llcydohexylm ethyQ hexahydro^-m ethano^H- 
ísoindole-l 3-dione hydrochloride.
C 2 a H 3 íN Ặ S ,H C I= 5 2 9 .1

CAS —  367514-87-2 (lurasidone); 367514-88-3 (turasidone 
hydrochloríde).
ATC —  N05AE05.
ATCVet —  QN05ÁE05.
UNII —  OOP4I585ỊI.

Proỉile
Lurasidone hydrochloride is an atypical antipsychotic 
reported to be an antagonist at dopamine D2, serotonin 5- 
HT2A and 5-HT7, and adrenergic a2A and a2c receptors, and a 
partial agonist at serotonin 5 -H T ia  receptors. It may be given 
orally for the treatm ent of schizophrenia (p. 1031.3) in an 
initial dose of 40 mg once daily with food; the maximum 
recommended daily dose is 160 mg.

Lurasidone hydrochloríde is metabolised maỉnly by the 
cytochrome P450 isoenzyme CYP3A4, and those who are 
also taldng moderate CYP3A4 inhibitors (such as diltỉazem) 
should be given an  initial dose oỉ 20 mg daily; the maximum 
recommended daily dose is 80 mg. Use with potent CYP3A4 
inhibitors (such as ketoconazole) or inducers (such as 
ríỉampidn) is not recommended.

Reduced doses are recommended in patients with 
hepatic or renal impairment, see Administration in Hepatic 
and Renal Impainnent, be!ow.
References.

1. Nakamura M, t í  al. Lurasỉdone ỉn th e  treatm ent of acute schỉaophrenỉa: a 
double-blind. placebo-controlled trlal. J  Oùt Psychiatry 2009; 70:829-36.

2. M eyer JM , t í  ai. Lurasỉdone: a new  dm g ỉn developmenỉ tor 
schỉzophrenỉa. Expcrĩ opửt ĩnvat Drugs 2009; 18:1715-26.

Administration in hepa ik  impairment. An initial oral 
dose oỉ 20 mg daiỉy of lurasidone is recommended for 
patientỉ with moderate (Chiỉd-Pugh score of 7 to  9) or 
severe (Chỉld-Pugh score oí 10 to 15) hepatic impainnent. 
The maximum recommended daily dose is 40 mg for those 
with severe im paữm ent and 80 mg for moderate Impair- 
ment.

Administration in renal impaiimenỉ. An initial oral dose 
of 20 mg daily of lurasidone is recommended for patients 
with moderate (creatinine dearance [CC] of 30 to 
<  50mL/min) or severe (CC of <  30mL/min) renal impair- 
ment' the maximum recommended daiỉy dose is 80 mg. •

PreparaHons
Prapriatory Preporatioiu (details are given in Volume B)

Sũìgỉe-ingraclient Preporctionỉ. Canad.: Latuda; Sw itz.: Latuda; 
USA: Latuda.

M e d a x e p a m  IBAN, riNNi

Medạtsepaami; Médazépam; Medazepamum; MeAa3enaM.
7-Chloro-2r3-dihydro-1 -methyl-S-phenyl-lH-1,4-benzodiaze- 
pine.
C,(iH1sCINj=270.8
CÃS — 2898-12-6.

ẠTC —  N058A03.
ATC Vet —  QN05BA03.
UNII —  P0J3387W3S.

Phamnacopoeias. In Jpn.
M e d a z e p o m  H y d ro c h lo r id e  IUSANỊ 

Medazepam, hidrocloruro de; Ro-5-4556: 
C 16H ,5C IN 2,H CÌ=307.2 
CAS — 2898-11-5.
ATC —  N058A03.
ATC Veĩ —  QN05BA03.
UNII —  ETM878JC9K.

Profìle
Medazepam is a long-acting benzodiazepine with properties 
similar to those of diazepam (p. 1063.2). It has been given 
for the short-term  treatm en t of anxiety disorders 
(p. 1028.1). A usual oral dose is 10 to 30 mg daily given in  
2 or 3 divided doses, oras a single dose a t night; a maximum 
of 60 mg daily may be given in severe conditions. Reduced 
doses should be given to elderly or debilitated patíents.

Preparorions
Propõetary PreporaHons (details are given in Volume B)

Single ingradient Preparotions. Cz.: Ansilan; Ger.: Rudoteb Ruse- 
dal; Hung.: Nobriumt; Rudotel Rusedalt; PoL: Rudotel' Rtis.: 
Meiapam (Meaamoi); Rudotel (PyAOTcm>); Thai.: Celium; Meda- 
zine.
AAuhi-ingrodient Preparations. ItaL: Debrum; Spain: Kobritol; 
Turk.: Tanko-Buskast; Tranko-Buskas.

M e d e to m id in e  H y d ro c h lo r íd e
IBANM, USAN, riNNMI

Hidrodoruro dẹ medetomidina; Medetomidiinihydrokloridi; 
Medetomidina, hidrpcloruro de; Médétọmidine, ơ ilo rhy- 
drate de; Medetomldinhydroklorid; .Mẽdetomidini Hydro-' 
chlòridum; MPV-785; MefleTOMMflMHa rMflpox/iopnfl. 
(^)-4-í1-(2,3-Xylyl)ethyl]imidazòle mónòtíydrochlonde. • 
C,3HI6N2.HCI=236.7
CAS —  86347-15-1 (medetomidine hydrođtloride); 86347r14-0 
(medetomidine).
ẠJC Vet —  QN05CM91.
UNII —  BH210P244U.

Prohle
Medetomidine is an o2-adrenoceptor agonist with sedative, 
musde relaxant. and analgesic properties. It is used as the 
hydrochloride in veterinary medidne.

Its 5-enantiomer dexmedetomiđine (p. 1063.1) is used as 
the hydrochloride for sedation in  Intẽnsive care and in 
surgical and medical procedures.

M e lp e ro n e  H y d ro c h lo r id e  IBANM, riNNM) 

FG-5111; Rubuperone Hydrochloride; Hidroclomro de 
meiperona; Melperan Hidróklorũr; Melperona, :hidrodocụrp 
de; Melp)érone, Chlorhydrate dẹ; Melperoni Hydrochỉọtldũrò; 
Methylperone Hydrachlonde; MennepoHa rnflpoxnòpMfl. , 
4'-Fluoro-4-(4-methylpiperídino)butyrophenone hydro-. 
chlonde • -  ̂ 4 ,
C16H22FNO,HCI=2998 -
CĂS — ’ 3575-80-2' (melperone); 1622-79-3 (melperone
hydrochlonde) ■ '»  1 r
ATC- r  N05AD03 . . . .  .... '
AVC Vet —  QN05AD03 > -
UNII —  88G640374K

Profile
Melperone is a butyrophenone with general properties 
similar to thòse of haloperidol (p. 1077.1). It ls given orally 
as the hydrochloríde ỉor the management oí psychoses such 
as schìzophrenia (below) and in  disturbed behaviour 
(p. 1030.2); doses are expressed as the hydrochloride. A 
usual oral dose is up to 400mg daìly in divided doses. It has 
also been given intramuscularly in acute condidons.

Cardiac arrhythmias. Melperone has been reported to 
have dass m  electrophysiologic and antíairhythinic actív- 
ity1’1 but its clinical use as an antiarrhythmic would be 
limited by a high inddence oỉ adverse eữects.2 For a dis- 
cussion oi the cardiovascular eỉỉects of antipsychotìcs in 
general, see under Chlotpromazme, p. 1047.3.

1. Megeỉvang J C  t í  úL Antỉarrbythmic propertỉes o ỉ a neuroleptic 
butyrophõione, meỉperone, in acute myocaiđỉaỉ tnfarcrfnn Ađa Mtấ 
Samd 1980; 208: 61-4.

2. Hui WKK. t í  ai. Meỉperone: eỉectrophysioỉogic an d  antiarrhythmic 
actíviry ỉn humans. J  Cardiovasc Phannaaĩi 1990; 15:144-9.

Phannacoldnetics. Reíerences.
1. Kõppel c . t í  ai. Gas chromatogra{ỉhỉc>mass speètromeưíc stuđy oỉ 

urinary metaboUsm oí meỉperone. J  ơưomatogr Biotrưd Appỉ 1988; 427: 
144-50.

Porphyrid. The Drug Đatabase íor Acute Porphyỉia, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Poiphyria c en tre Sweden, dassiBes meỊperone as pos- 
sibly porphyrinogeniq it should be used onỉy when no 
safer altematíve is available and precautíons should be 
considered in vulnerable patients.1

1. The Drug Database fơr Acute Porphyria. Avaỉỉabỉe ac  http://www . 
dmgs-porphyrla.org (accessed 21/10/11)

Schizophrenia. Rcíercnces1'3 to the usẹ oỉ meỉperone in 
schizophrenia (p. 1031.3). It has been suggested that meỉ- 
perone should be consỉđerẹd as an atypical antipsychotìc 

■ in view of the low inddence oí extrapyramidal eữects 
assoóated wỉth its use.

1. M dtrer HY, t í  aL M eỉperone in the  treatm ent of neiưoỉeptỉc-resistant 
schỉzophxenia. Pĩyổtiaữy R a  2001; 105: 201-9.

2. Sumỉyoshỉ T, t í  áỉ. The effect o ỉ meíperone, an  atypicaỉ antỉpsydiotíc 
drug, on cognitive hinctíon ỉn schỉzophrenỉa. Sdtàophr R a  2003; 5 9 :7 -
16.

3. Sumỉyoshỉ T, t í  ai. A comparison of two doses of m dperone, an atypỉcaỉ 
antìpsychotỉc dtug, ỉn the treatm ent of schỉzophrenỉa. Sdtừophr Ra  
2003; 62: 65-72.

Preparatíons

Praprietary Praparaiiom (detailỉ are given in Vohime B)

Singte Migmdâ nt Praporahons. Austria: Buronib Bdg.: Buronil; Cz.: Burõnll; Denm.: Buronil; Fin.: Melpaxỷ; Ger.: Ẹunerpant; 
Mel-Purenỷ; Melneuiint; Port: Rnnll; Suiéd.: Buronil; Turlc: 
Burononf.

M e p ro b a m a te  IBAN, riNNi 

Meprobamaattí; Meprobamat; Meprobamát; Meprobamatas; 
.Méprobamate; Meprobamato; Meprobamatum;, Meprota- 
num; MenpoõaMaT - 
2-Methyl-2-propyltrimethylene dlcarbamate. ’ 
C,H)8N20^=218Ì -- ■ •’
CÁS —  57-53-4 
ATC —  NOSBCOỈ.
ATC Vet —  QN05BC01.
UNII —  9I7Ư1Y769Q.

Street names. The following terms have been used as 'S treet 
n a m e s ' (see p. vu) or slang names for various ío rm s  oi 
m e p ro b a m ate :

Miltown; Mother's little helpen U nde Miltie. 
Pharmacopoeias. In Eur. (see p. vii), u s . and Viet.
Ph. Eur. 8: (Meprobamate). A white or almost white. 
crystalline or amorphous powder. slightly soluble in water; 
íreely soluble in alcohol.
USP 36: (Meprobamate). A white povvder havlng a 
characteristic odour. Slightly soluble in vvaten ừeely soluble 
in alcohol and in acetone; practically insoluble or insoluble 
in ether. Store in airtight containers.

Uses and Administratìon
Meprobamate is a caibamate with hypnotic, sedative, and 
some muscle reỉaxant properties, although in therapeutic 
doses its sedative eíỉect rather than a d irea  action may be 
responsible ỉor muscle relaxation. It has been used in the 
shórt-term treahnent of amdety disorders (p. 1028.1) and 
also ỉor the short-tenn management oỉ insomnia (p. 1033.2) 
but has largely been supersẽded by other drugs (see also 
under Adversé Eữectỉ and Treatmént, p. 1084~1). Mepro- 
bamate has sometimes been used, alone or w ith an 
analgesic, in the management oỉ m usde spasm (p. 2014.1) 
and painỉul musculoskeletal disorders but such use is no 
longer considered appropriate.

The Symbol t  denotes a preparation no longer actively marketed

http://www
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The usual anxiolytic dose is 400 mg orally three or four 
tũnes daily to a maximum oỉ 2.4 g daily. In elderly patíents, 
no more than halí the usual adult dosẽ has been suggested.

Dependence and Withdrawal
As ỉor the barbiturates (see Amobarbital, p. 1038.1).

Adverse Ẹffects and Treatment
Drovvsiness is the most ừequen t adverse eỉỉect of 
meprobamate. Other efiects indude nausea, vomiting, 
diarrhoea, paraesthesia, tveakness, and CNS eỉleas such as 
headache, paradoxical exdtement, dÌTTiness, ataxia, and 
dỉsturbances of Vision. There may be hypotension. 
tachycardia, and cardỉac airhythmias. Hypersensitivity 
reactions occur occasionally. These may be limited to 
rashes, urtícaria, and puipura or may be more severe with 
angioedema, bronchospasm, or anuria. Erythema multi- 
íorme or Stevens-Johnson syndrome, and exíoliative or 
bullous dermatitis have been reponed.

Blood disorders induding agranulocytosis. eosinophilỉa, 
leucopenia, thrombocytopenia, and aplastic anaemia have 
occasionaUy been reported.

Overdosage with meprobamate produces symptoms 
similar to those of barbiturate overdosage (see Amobarbital, 
p. 1038.1), and is managed similarly; activated charcoal, 
given orally or by nasogastric tube, may be considered in 
patients who present vvithin 1 hour oí ingesting a toxic dose 
(more than  60mg/kg in adults) or after any am ount in a 
child.

In 2012, the European Medidnes Agency revievved1'2 
available data on the saỉety and eỉỉicacy of oral 
meprobamate-containing preparations and conduded that 
the risks, particularly of serious CNS adverse effects, 
outweigh any benehts. The gradual withdrawal of such 
preparations ừom  the EU market was recommended, 
although they amy remain avallable in other countries.

1. EMEA. Press release; European M edidnes Agency recommends 
suspension o í marketỉng authorisatỉons íor meprobamate-contaỉnỉng 
medicines ỉn the European Union—graduaỉ withdrawaỉ pcriod of 15 
months recommended (ìssued 20th January, 2012). Avaiỉablc at: h ttp:// 
w w w .em a.europa.eu /docs/en_G B /docum enO ibrary /P ress releãse/ 
2012/01 AVC50012072a.pdf (accessed 08/08/13)

2. EMEA. Questions and answ en on the  suspenslon of the marketing 
authorỉsatíons ỉor oraỉ meprobamate-contaỉning meditínes (ỉssued 30th 
March, 2012). Avaỉỉabỉe at: hop ://www.ema.europa.eu/doa/en_GB/ 
d o c u m e n t_ l ỉb r a ry /R e fe r r a ỉs _ d o c u m e n t/m e p ro b a m a te  107 / 
WC500120737.pdf (áccessed 08/08/13)

O verdosoge. Two children aged 2 and 2.5 years recovered 
with conservative management alone aỉter overdosage of 
meprobamate w ith bendroflumethiaãde despite measured 
plasma-meprobamate concemratíons of 170 and 
158micrograms/mL, respectively.1 Aỉthough it had been 
recommended that haemoperíusion should be considered 
at plasma-meprobamate concenưatìons above lOOmicro- 
grams/ml, the authors considered that experience with 
adults suggested haemoperíusion should nonnalỉy only be 
considered at plasma concenưatìons above 200micro- 
grams/mL.

A retrospective study2 of 74 patients admitted to an 
intensive care unit for meprobamate poisoning ỉound that 
29 developed hypotension (mean meprobamate plasma 
concentration 106 micrograms/mL); no predictive íactor for 
the development of hypotension was identihed. Hovvever, 
in another study3 of 59 cases of meprobamate poisoning, 
mean plasma concenữatíons of meptobamate measured on 
admittance were ỉound to be correlated with the resulting 
coma according to the Glasgovv Coma Scale (GCS):
• GCS group A: 111.05 micrograms/mL
• GCS group B: 80.77 microgranis/mL
• GCS group C: 62.6 microgTains/mL
The authors considered that the determination of mepro- 
bamate concenttations was essential to ensure the use of 
appropriate care.

1. Dennison J, rt al. Meprobamate overdosage. Hum Taãal 1985; 4: 215-
17.

2. Charron c , ct tl. Inddence. causes and  prognosts of hypotensíon related 
to meprobamate poỉsoning. ĩntensivt Cart M td  2005; 31: 1582-6.

3. Buúe A-C, t í  aỉ. Overdose of meprobamate: plasma concentratìon and 
Glasgow Coma Scale. Br J  Qin phnrmacoỉ 2009; 68: 126-7.

Precautions
Meprobamate is contra-ìndicated in patients with acute 
pulmonary insuffidenqt or respiratory depression. Mepro- 
bamate should be used with caution in patìents with hepatic 
or renal impairment, depression, m usde iveakness, and, as 
with all sedanves, in  those w ith respiratory disease. 
Meprobamate should be given with care to elderly or 
debilitated patients. Meprobamate may induce seizures in 
those with a  hỉstory of epilepsy.

Meprobamaté may cause drovvsiness; a&ected patients 
should not drive or operate machinery.

Breast feeding. Licensed product iníotmation States that 
the use of meprobamate should be avoided in breast feed- 
ing mothers as concentratìons in tnilk may be up to four

tímes those in matemal plasma and may cause drotvsiness 
in the inỉant.

Pregnancy. Licensed product iníormadon States that 
meprobamate should bẽ avoided during pregnancy, parti- 
cularly during the fiist trimester, as some studies,1 but not 
aU,2 have suggested an increased risk oỉ congenital maUor- 
matìons assodated with the use of anxiolytics (induding 
meprobamate).

In a group oí 107 vvomen who had attempted suidde 
using large doses of meprobamate, there were 42 lỉve births, 
39 pregnancy terminations, and 24 miscamages or early 
íetal losses;3 2 women were lost to follow up. Of the 42 live 
births, 34 mothers used other drugs in their suidde 
attempts, in panicular, the benzodiazepine diazepam; the 
dose of meprobamate used for the suidde attempt by this 
group ranged from lg  to 26 g, with a mean of 3.69g. 
Congenital abnormalities were noted in 7 of the exposed 
children, but the inddence of abnormalities was not 
signiũcandy diííerent vvhen compared vvith sibling Controls. 
Neurological development was also comparable with sibling 
Controls.

1. Mỉlkovich L  van dcn Berg BJ. Eơecis oỉ prenatal meprobamate and 
chlordiazepoxide hydrochloride on hum an embryonỉc and íeial 
dcvelopmcm . N Enýí J Med 1974: 291: 1268-71.

2. Ha r u  sc, tí ai. Antenaial cxposurc to meprobamaie and chlordiaze» 
poxide in relation to malíormations, mental develupmeni. and 
childhood mortaliiy. N  Enji J  Mtd 1975; 292: 726-8.

3. Timmermann G. tí  al. A study of leratogenỉc and letotoxic eĩíecrs of large 
doses of meprobamate used for a suỉdde attcmpt by 42 pregnant 
womcn. Toxicoì Ind Health 2008; 24: 97-107.

Inỉeractions
The sedative eííects of meprobamate are enhanced by CNS 
depressants induding alcohol. Meprobamate is capable of 
indudng hepatic microsomal enryme Systems involved in 
drug metabolism: the metabolism of other drugs may be 
enhanced ư given concurrently.

Pharmacokinetics
Meprobamate is readily absorbed írom the gastrointestinal 
tract and peak plasma concentrations occur 1 to 3 hours 
after ingestìon. Meprobamate is widely distributed; plasma 
protein binding is âbout 20%. It is extensively metabolised 
in the liver and is excreted in the urine mainly as an inactive 
hydroxylated metabolite and its glucuronide conịugate. 
About 10% oỉ a dose is excreted unchanged. Meprobamate 
has a halỉ-liỉe reported to range from about 6 to 17 hours, 
although this may be prolonged aỉter chronic use.

It diỉhises across the placenta and appears in breast milk 
at concenưations of up to 4 times those in the matemal 
plasma.

Preparations
Proprietary Preparatiora (details are given in Volume B)

Single-ingredient Preporations. Austria: Microbamatt; Miltaunt; 
Fr.: Equanilt; Gr.: Praolt; Hung.: Andaxint; Israel: Mepro; ItaL: Quanilt; S.A/r.: Equanil; Switz.: Meprodilt: Thai.: Rein- 
bamate.

MukHngredient Preparations. Canad.: 282 MEPt; chile: Butar- 
ưol; Pin.: Anervant; Crampiton; Fr.: Kaologeaỉst; Meproni- 
zine+; Precydant; Indon.: Deparont; Mcc: Artrilant; Norw.: 
AnervanỶ; SA.fr.: Adco-Payne; Adcó-Synaleve; Antipyn Forte; 
Ban Paint; Briscopynt; Dynapayne; Equagesict; Fevapan Go- 
Pain; Medipyn; Megapyn; Meprogesic Mepromol; Micro- 
Gesict; Painagon; Painritet; Pynmed; Salterpyn; Spectrapain 
F o rte ;  Stilpane-)-; S tì lp a n e ; S to p a y n e ; S u p ra g e s ic  T e n s to n t ;  
Tenston; Trinagcsic; Vacudol Fonet; Turk.: Danitrin Fort UK: 
Paxidalt; USA: Equagesic.
Pharmacopoeial Preparations
USP 36: Meprobamate Oral Suspension; Meprobamate Tablets.

M esoridaảne IBAN, USAN, riNNi 

Mesbiidàtsiini; Mesoridạzin; Mesoi1dazina: Mésoridazine; 
Mesoridazinurií; Mesuridazine; Mezoridazin; NC-123; TPS-23; 
Me30pnfla3MH.
10-[2-0-Methy|-2-piperidyl)ethyl]-2-(methylsulphinyl)phe- 
noth iaáne,. :
C 2iH 26N2O S 2= 3 8 6 .6 ’
CAS —  5588-33-0. '
ATC —  N05AC03.
ATC Vet —  QN05AC03. 
um  —  5XE4NVVM740.

Mesoridcrâne Besilate ỊBANM, riNNMi

Bencenosulíonato de mesoridaána; Besilato de mesorida- 
ãna; Mesorida2ìna, besilato de; MesoridazÌne Benzenesul; 
phonate; Mểsondaánẹ, Bésilate de; Mesoridaáne Besyỉate; 
Mespridaziní' Besilas; Mesuridazine Benzenesulphõnate; 
Me3opnfla3MHa Be3wiaT.

C2,Hj6N2OS2(C6HAS=544.7 .
CAS —  32672-69-8 (mesoridazine besilate).
ATC —  N05AC03.
ATC Vet —  QN05AC03. '
UNỊI— T4G2I9S8J2.

Pharmacopoeias. In us.
USP 36: (Mesorỉdazine Besylate). A white to pale yellowisỉ I 
povvder having not more than a íaint odour. Soluble 1 in 
of vvater, 1 in 11 of alcohol, 1 in 3 of chloroform, and 1 ũ . 
6300 of ether; íreely soluble in methyl alcohol. pH of 
treshly prepared 1 in 100 solution is between 4.2 and 5.7 
Store in airtight containers. Protect hom light.

Prọ/Ị7ẹ
Mesoridazine ữ  a phenothiazine with general propertie: 
similar to those of chlorpromazine (p. 1045.3). It has . 
piperidine side-chain and is a metabolite of thioridazin< 
(p. 1110.2). Mesoridazine was usually given as the besilate 
orally or by inưamuscular injection.

Mesorídazine has been shovvn to prolong the QT interva 
in a dose-related m anner vvhich increases the risk of life 
threatening arrhythmias such as torsade de pointes an: 
sudden death; consequendy its use in schizophrenia wa 
restricted. (For íurther details see under Precautions 0 
Thioridazine, p. 1111.1). Its use in other psychiatri 
disorders was abandoned after it was íelt that there was ai 
unacceptable balance of risks and benelits as a result of it 
cardiotoxic potential, and it is no longer available in m an1 
countries.

Breast feeding. The American Academy of Pediatrics' con 
siders that, aỉthough the efíea of mesoridazine on breast 
fed iníants is unknovvn, its use by mothers during breas 
feeding may be of concem since antipsychotic drugs d( 
appear in breast milk and thus could conceivably alte • 
CNS íunction in the iníant both in the short and lonj: 
term.

1. American Academy of Pediatrics. The transíer oí drugỉ and Oỉhe* 
Chemicals ỉnto hum an mỉlk. Pediatria 2001; 108: 776-89. [Retíred May 
2010] Correction. ibid.: 1029. Aỉso avaiỉable at: http://aappoỉicy 
aappublỉcatìons.org/cgi/content/fuỉl/pedỉatr1cs%3bl 08/3/776 (accessec! 
28/04/04)

Preparatìons
Proprietory Preporotions (detailỉ are given in Volume B) 
SingU-ingredient Preparations. Turk.: Lidanil.

Pharniacopoeial Preparolioni
USP 36: Mesotidazìne Besylate Injection; Mesoridaáne Besylatí' 
Oral Soluúon; Mesoridaáne Besylate Tablets.

Methaqualone IBAN, USAN, rtNNỊ

0-705; CN-38703; Metacualona; Metakvalon; Metakvalonas; 
Metakvalorii; Methachalonum; Methakvalon; Methaqualon; 
MéthaqũaỊone; Methaqúalonum; QZ-2; R-148; TR-495; 
MeTaxanoH.
2-Methyl-3-o-tolylquinazolin-4-(3H)-one.
C,6HmNjO=2503
CAS —  72-44-6 (methaqualone); 340-56-7 (merhaqualone 
hydrochloride).
ÁTC —  N05CM01.
ATC Vet —  QN05CM01.
UNII —  7ZKH8MQW6T.

Street names. The íoBovving terms have been used as 'sưeet 
names' (see p. vii) or slang names for various íorms of 
methaqualonẽ:

300's; 712; 714; 714s; Bandits; Beiruts; Blou Bulle; Blue 
Balls; Blue bulls; Disco biscuits; Down and dirtys; Druníos, 
Drunken Monkey; Evvings; Flamingos; Flowers; Four- 
strokes; Fuckers; Genuines; Germans; Golísticks; Gorilla 
Blscuits; Humbles; Joe Pridays; Knoppies; Lemmon 714; 
Lemmons; Lemons; Lennons; Lewds; Xizards; Loss-of- 
memory; Love drug; Lovers; Ludes; Luds; Lula; Magwheels; 
Mandies; No. 714; Pressouts; Pupumala; Q; Qua; Quaa; 
Quaalude; Quaaludes; Quaas; Quack; Quacks; Quad; 
Quads; Quas; Quay; Koar; Seven íourteen; Seven ỉourteens; 
Shiny Tops; Soaper; Soapers; Sopes; Sopor; Sopors; Sporos; 
Sơawbenies; Super Sopors; Supers; Suppen The love drug; 
Three hundreds; Vitamin Q; Wagọn wheels; Wallbangers; 
Whore pills.

ProỊiỊẹ
Methaquaỉone is a quinazoline derivative w ith hypnotic 
and sedative properties. It has been given orally in the short- 
term management of insomnia but the use oỉ methaqualone 
for this purpose is no longer considered appropriate. It has 
also been given with diphenhydramine for an enhanced 
eỉíect

M ethaqualone has been withdrawn hom  the market in 
many countries because of problems with abuse.

AU CTOss-reíerences reíer to entries in Volume A

http://www.ema.europa.eu/docs/en_GB/documenOibrary/Press
http://www.ema.europa.eu/doa/en_GB/
http://aappo%e1%bb%89icy
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Adverse effects and symptoms of overdosage are similar 
to those of barbiturates (sce Amobarbital, p . 1038.1) 
alttaough cardiac and respứatory depression reponedly 
occur less ừequently.

Abuse. Although oral abuse oỉ methaqualone has greatly 
dedined in developed countries after the vvidespread with- 
drawal oỉ the tablets, smoking of (usually illidtly manu- 
tactured) methaquaỉone, generally with cannabiỉ and 
tobacco. iỉ a major public health problem in South Airica, 
and some other parts of Aírica and India. Although diaze- 
pam has been used to manage dependence, controlled stu- 
dies to assess ưeatm ent eíũcacy are ladõng.1

1. McCarthy G, t í  aỉ. T reatm ènt for m ethaqualone dependence ỉn adults.
AvaiUbỉe ỉn The Cochrane Database of Systematỉc Revỉews; Issue 2.
Chỉchester: John  Wttey; 2005 (accessed 11/05/06).

M e x a z o la m  ỊriNNỊ

CS-386; Methyldoxazojam; Mexazolamum; MeKcaaonaM.
10-Chloro-1 1 b-(2-chlorophenyl)-2,3,7,l 1 b-tetrahydro 3- 
methyloxazolo[32-d][1,4]benzodiazepin-6(SH)-one. 
C18H,6a 2N A = 3 6 3 Ì 
CAS —  31868-18-5.
UNU—  5596986237. ; '

Pro/iVe J
Mexazolam is a benzodiazepine w ith general properties 
sỉmilar to those of diazepam (p. 1063.2). It has been given 
for its anxiolytic and sedative propertíes in  usual oral doses 
oỉ 0.3 to 1 mg three times daily.

Preparations
Propríehvy Preparotions (details are given in Volume B) 

Sỉngle-ìngredient PraparaHons. Jpn: Melex; Pơrt: SedoxiL

MidazolamBA HNNI 

Midatsòíaami; Midaiòlám; Midazoiamas; Midazolamúrn; Ro- 
21-3971; Mnqa30naM.
8-Chloro-6-(2-fluorophenyl)-1-methyl-4H-imidazo[l,5-a][1,4]
berizodiazepine.
C1sH)3CIFN3=325.8 
CA5 —  59467-70-8.
ATC —  N05CD08.
ATC Vet —  QN05CD08.
UNIl —  R60L0SM5BC

Pharmacopoeias. In Ettr. (see p. vii) and us.

Ph. Eur. 8: (Midazolam). A white or yellovvish ciystalline 
povvder. Practically insoluble ỉn  waten freely soluble in 
alcohol and in acetone; soluble in  methyl alcohol.
USP 36: (Midazolam). A white or yellovvish povvder. 
Insoluble in  vvater. Store in airtight containers. Protect hom 
light. The hydrochloride salt of midazolam is soluble in 
aqueous Solutions.

Midcuolam Hydrochloríde
(BANM, USAN, riNNMỊ

Hidróđúrurò de miệjazolam; Midạzolam, Oilorhydrate de; 
Midàzolam, hidrocloruro de; MidazolamiV Hydròchloridum; 
Ro-21-3981/003; MuAa30/iaMa rnflpoxnopnfl. 
C ,a H l3C IF N 3 ,H C I= 3 6 2 4  
CAS —  59467-96-8.
A K  —  NQ5CD08.
ATC Vet —  QN05CD08.
UNII —  W7TTW573JJ. ■

Incompatibility. The visual compatibility of midazolam 
hydrochloride with a range oỉ drugs was studỉed over a 
pcriod of 4  hours.1 A white predpitate was ỉormed imme- 
diately w ith dimenhydrinate, pentobarbital sodium, per- 
phenarine, prochlorperazine edisilate, and ranỉtỉdine 
hydrochloríde. Similar mcompatìbility has been reported13 
with ỉurosemide, thiopental, and parenteral nutrition 
Solutions. Visual incompatíbility of midazolam hydro- 
chloride may be seen if the resultant mixture has a pH oí 
5 or more;4-5 however, signihcant loss oí mỉdazolam has 
also been noted in Solutions tha t remained dear despite 
an  increase in pH.

1. Form an JK. Souney PF. Visual compatibility o í m ìduo lim  hyđro- 
chloridc w ith common preoperadve inĩectablẽ međỉcatỉonĩ. Am ĩH m p  
PỊụrnn 1987; 44 :2298-9 .

2. Chiu MF. S d u n r a  ML. vìsual compadbilỉly o t íiýectable drugs uscđ in 
the ỉntensỉve ca re unit. Am J  Hcaỉth-Syĩt Pharm 1997; 54:64-5.

3. Trissel LA. rĩ í / .  Campitìbitỉty of parenterat n u n ic n t Solutions wiih 
sdected  dm gs during sỉmuỉaced Y-sire adm inỉsưation. Am J  Htaítiĩ-Syri 
Phttrm 1997; 5 4 :129V 300.

4. Swart HL. rí at. Compatỉbility o f midazoUm hydrochloride and 
lonzepam  w ith selected drugs durỉng shnulated Y-stie admỉnistraĩion. 
Am J  Ĩỉeaỉtk-Syit Pharm 1995; 52 :2020-2 .

5. Good PD. rí a i  The CDmpatibỉHty and  stabiỉỉty of mỉdazolam and 
dexameihasone in inỉusion Solutions. ]  Pain Symptom Managt 2004; 27; 
471-5.

StabilHy. Licensed product inỉormatìon States that Solu
tions of midazolam hydrochloride in  sodium chloride
0.9%. glucose 5%, or glucose 4% with sodium chloride
0.18% are stable at room temperatuie ỉor up to 24 hours. 
and similar Solutions containing the equivalent of 
500 micrograms/mL of the base vvere stable for 36 days1 
when stored in  glass bottles a t temperatures of 4 degrees 
to 6 degrees, 24 degrees to 26 degiêes, and 39 degréés to 
41 degrees. O ther vrotkers2 íound that a solutỉon contain- 
ing midazolam hydrochloride equỉvalent to 1 m g/m l of 
the base in sodỉum chloride 0.9% vvas stable for at least 10 
days when stored in PVC bags. The product iníormation 
advises against admixture with Compound Sodium Lactate 
Intravenous Inỉusion (Hartmann's sõludon) as the potency 
of mìdazolam is reduced.

ỉ. Pramar YV. t í  al. SubUỉty ofaddazoỉam  hydrochloride ỉn syringes and L 
V. Auiđs. AmJHealth-SyứPkarm  1997; 54: 913-15.

2. McMuỉỉỉn S ĩ .  et al. Stabìlity of midagoUm hydrochlorỉde ỉn  poỉyvỉnyl 
chloride bags under Auorescent lỉghL Am J  Heaith-Syst Pharm 1995; 52:
201S-20.

M id a x o la m  M a ie a te  ỊBANM, USAN, riNNMỊ

Maleato de mỉdazolam; Midăzolam;’ Maléate de; Midazofam, 
maleatọ de; Midazolami Maleas; Ro-21-3981/001; Mnfl- 
33onaMa Maneaĩ.
C ,8 H ,3CIFN3,C4H aO <= 4 4 1 8  .............
CĂS —  59467-94-6. . V ' ; '
ATC —  N05CD08. ■
ATC Vet —  QN05CD08. 
u m  — 77520SỈ8SE

Uses and Administration
Midazolam is a short-acting benzodiazepine vvith general 
properties similar to those of diazepam (p. 1063.3). except 
that it has a more potent amnestic action. It is mainly used 
for sedation (p. 1087.1) in  mỉnor surgical or investígative 
procedures and in intensive care, for premedication, and ỉor 
induction of general anaesthesia. It is also used as a hypnotỉc 
in the short-term (up to 2 weeks) management of insòmnia 
(p. 1086.3) and as an anticonvulsant (for hirther details, see 
p. 1086.2). W hen midazolam is used as a premedicant or for 
consdous sedation, onset of sedation occurs at about 15 
minutes aíter intramuscular injection reaching a peak at 30 
to 60 minutes, and wĩthin about 3 to 5 minutes after 
inưavenous injection. W hen given inttavenously as an 
anaesthetíc induction agent, anaesthesia is induced in  about 
2 to 2.5 minutes; onset of action is more rapid when 
premedication with an opioid analgesic has been given.

Since the sedative enđ-point is teached abruptly with 
mỉdazolam. dosage must be titrated careíully against the 
response of the patient; lower doses of midazolam are 
required when it is used with opiold analgesics. Respiratory 
and cardiac íunction should be monitored continuously, 
and fadlities for resusdtatíon should alvvays be available. It 
is advisable to keep the patỉent supine during inưavenous 
use and throughout the procedure. Midazolam should be 
given in reduced doses to e ld erly  or deb ilita ted  p a tie n ts  
(see p. 1086.2).

Midazolam is used as the hydrochloride for oral, 
parenteral, and rectal dosage; the maleate may also be given 
orally. All doses are given in terms of the base; mỉdazoIam 
hydrochloride 8.3mg or midazolam maleate 10.2 mg are 
both equivalent to about 7.5 mg of midazolam.

Total sed a tiv e  doses for dental and minor surgical and 
other procedures may range hom  2.5 to 7.5 mg (about 
70 micrograms/kg) intravenousty although a total dose 
greater than 5 mg is not usually needed; an initial dose of 
2 to 2.5 mg given at a rate of 2 mg/minute 5 to 10 minutes 
beíore the start of the procedure has been suggested, with 
ỉurther increments of 0.5 to 1 mg at intervals of at least 2 
minutes if required until the desỉred end-point is reached.

Patients in  in tensỉve  ca re  who require continuous 
sedation can be given midazolam by intravenous ừiỹùsiơn. In 
the UK, an initial intravenous loading dose of 30 to 
300 micrograms/kg may be given in increments to  induce 
sedation; each increment of 1 to 2.5 mg should be inịected 
slowly over 20 to 30 seconds. allowing 2 minutes between 
each dose. In th e  USA a low ẽr dose of 10 to 
50 micrograms/kg (typically about 0.5 to  4m g) is 
recommended. The maỉntenance dose, given by intra- 
venous inỉusion, varies considerably but a dose of between 
20 and 200 micrograms/kg per hour has been suggested. 
The loading dose should be reduced or omitted, and the 
maintenance dose reduced, íorpatients with hypovolaemia. 
vasoconstriction, or hypothennia. The need for continuous 
iníusion should be reassessed on a daily basis to reduce the 
risk of accumuỉation and prolonged recovery. Abrupt 
withdrawal should be avoided after prolonged use.

Midazolam is given intramuscularly as a p rem eđ ica n t 
about 20 to 60 mỉnutes beỉore suigery. The usual dose is

about 5mg; đoses range bom  70 to 100 micrograms/kg. 
Altematively, intravenous doses oỉ 1 to 2mg, repeated ư 
required, may be given 5 to 30 minutes beíore the 
procedure.

The usual total dose o{ midazolam for in duc tỉon  of 
anaesthesia  is about 150 to 250 micrograms/kg by slow 
ãitravtnous injectíon in premedicated patients and 300 to 
350 micrograms/kg in  those who have not received a 
premedicant The deslred level oí anaesthesia is achieved by 
steptvise titration; each increment of not more than 5 mg 
should be inịected over 20 to 30 seconds at intervals of 2 
minutes. Additíonal doses may be needed to complete 
induction; up to 600 micrograms/kg has been used in  
resistant cases. Puĩther incremental doses oỉ mỉdazolam of 
about 25% of the inductíon dose have also been given as a 
component of the regimens used ỉor the m aln tenance  of 
anaesthesia  duiỉng short surgical proceduies.

Midazolam is also given for sedation ỉn com bined 
aunaesthesia by ừitravenous àgeđùm in a dose of 30 to 
lOOmicrograms/kg repeated as required or by õtíravenous 
inỊuỉion in a dose oỉ 30 to 100 micrograms/kg every hour. 

For details oỉ doses in children, see below.
Midazolam maleate is also given oraữy for the shoit-tenn 

management of insom nia; theusual dose is the equivalent 
oí mỉdazolam 7.5 to 15 mg at night.

AdministFQtion. The rectal,1 intranasaI,1' , buccal*'11 and 
sublingual1’12 routes have all been proposed as altematíves 
to  parenteral use oi midazolam.

Intranasal midazolam has caused intense buming. 
initation. and lachrymation on instillatìon, and use of a 
lỉdocaine nasal spray has been advocated beíore giving 
midazolam to chỉldren.13'14 Altematively, intranasal 
delivery oỉ atomised midazolam may cause less discom- 
forL15-16 The use of midazolam spray intianasally in  adults 
vvould be impractical and uncomíortable becausc of the 
large volume required. It has thereíore been tried as a 
nebulisedsolutionin adults.17-1*

1. Wong u  McQueen KDỉ Mỉdaxolam Itnices of adm ỉninntíoa. DICP Aĩữt 
Phtrmaather 1991; 25: 476-7.

2. Thcroux MC, tí  ai. EíBcacy oí ỉnnanasal mldaiolam ỉn  ỉađHtatỉng 
suturtng of ỉaceratỉom In preschod chỉldren ỉn the  emergency 
đepaitmenL Hdừttria 1993; 91:624*7.

3. Lữùon A, t í  ai. Sedatioa with nasal ketamỉne and  midamUm for 
cryothenpy in retỉnopathy oỉ prematurity. Br J  Ophừuứmol 1993; 77: 
529-30.

4. Bates BA, tí ai. A comparỉson of ỉntranasaỉ sufentanfl and  midaá^am  to 
intramuỉcuỉar meperidỉne, promethaxỉne, and chk>rpromazỉne ỉor 
consđous sedation ỉn chỉldren. A m  Bmerg iẩed 1994; 24: 646-51.

5. Ị jm gm an G .tíaL  M ldarolam nasal spray teduces procedural anadety ln 
chlldren. Pediaừia 2000; 105:73-6.

6. Body R. Qaz M. Buceaỉ m ỉdaĩoiam as an ahemathre to re a a l <Bazepam 
íor proỉooged seizures ỉn chiỉdhood and adolescence. EmtTỊ Med J  2005; 
22:364-5.

7. M dntyre J. tí  a i  Saíety and  eỉBcaqr of buccal m ỉdamỉam versus rectal 
(Bazepam ỉor emergency treatm ent oi seỉxures in children: a randomỉsed 
concroDed triaL Lanctí 2005; 366: 205-10.

8. Baysun S . t ía L A  compariỉon of buccaỉ midazolam and rectaỉ dỉazq}am 
ỉor the acute treatm ent o ỉ seteures. ơ m  Ptdiútr (Phiỉa) 2005; 44 :771-6.

9. Bailie RK. tía l. Premedicadon vvith b u a a l midaTOÍam in  children and in 
aduỉts with ỉeam ỉng dỉsabẾlỉtíes. Aitđtsứưtía 2007; 62: 535-6.

10. WUsoq KE. t í  at. Comparison of trammuoosaỉ m lda2oUm wỉth 
inhaỉation sedatỉon for dental extractionỉ in chỉỉdren: a randomứed. 
cross-over, dỉnical triaỉ. Aữa Atuưsứttàoi Scand 2007; 51: 1062-7.

11. Mptmbaxa A. t í  aL Comparỉson o ỉ buccal nUdaxolạm wỉth rectaỉ 
dỉazepam ỉn  the treatm ent of proionged seỉzures in Ugandan dúỉdren: a 
randomized dinỉcal triaL Ptdỉatrìa2006; 121:165-6. Èull versỉon: h ttp:// 
p e d ỉa tr ỉc s .a a p p u b U c a tỉo n s .o rg /c g i/re p rỉn t/1 2 ỉ /l/e5 8  (accessed 
23/04/09)

12. Kaii HW. t í  ai. Transmucosal administratỉon o( mỉdazoỉam íor 
premcdication o ỉ pedUtrỉc patíentSỉ comparíson of the  nasal and 
sublỉnguaỉ routes. AneữktâoìoỊý 1993; 78:885-91.

13. Lugo RA. t í  ai. Compỉicatỉon oỉỉntranasaỉ mỉdaxoỉam. Pediatria 1993; 92: 
638.

14. Chiarettí A. t í  aỉ. ỉntranasal lỉđocaỉne and mỉdaxolam ỉor proceduraỉ 
sedatỉon in đỉỉldren. Arch Dà Child20ỈI; 96: 160-3.

15. Gỉlchrist p, tí  ai. The use of intranasal mỉdaxoỉam in the treatment oỉ 
paediatrỉc dentai patlents. Anaestheàa 2007; 62: 1262-5.

16. Lane RD. Schunk JE. Atomìxed imranasaỉ mỉdazolam use for mỉnor 
procedures ỉn the pediatrìc cmergency deparunenL M ia tr  EmtTỊ Can 
2008; 24: 300-3.

17. Hodgson VE. t í  ai. Administration oí nebulỉxed inưanasal midazoỉam to 
healthy adult votum een: a pUot study. Ẹ rJ  Artaath 1994; 73: 7Ỉ9P.

18. M cConnidt ASM. t í  ai. Pỉasnu concentrations and sedadon scores aỉter 
nebulized and  intranasaỉ mỉdazolam ỉn bealthy volunteeis. B rJ  Anaaứt 
2008; 100: 631-6.

INTRAĨHECAL See Pain, p. 1086.3.

Administration in children. Midazolam may be used in 
children for s ed a tlo n  in  minor surgical or investigative 
procedures. In the U K  the oral and buccal routes are not 
licensed for this use; hovvever, these routes may be used 
in children and the íoỉlovving doses, according to age, 
have been suggested in  the BNFC: 
oTữlly

• 1 month to 18 yean: 500 micrograins/kg (maximum 
of 20 mg) 30 to 60 minutes beỉore the procedure

An oral liquid is available bom spetíalist manuỉacturers 
in  the UK; altematively, the injẽction solution may be 
diluted with apple or black currant juicev chocolate 
sauce, or cola. 

buccally
• 6 months to 10 years: 200 to 300micrograms/kg 

(maximum oỉ 5 mg)

The Symbol t  denotes a preparation no longer actively marketed
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• 10 to 18 years: 6 to 7mg (maximum of 8m g ư 
vveighing 70 kg or over)

Solutions for buccal use are available {rom spedalist 
manuíacturers in the UK; halỉ the dose should be given 
betvveen the upper lip and gum on each side of the 
m outh using an oral syringe and retained ỉor at least 5 
minutes beỉore svvallovving. [A licensed preparation for 
buccal use is also available in the UK, however, it is not 
authorised for use in sedation.]

In the USA. a single oral dose oỉ 250 to 500 micrograms/kg 
(maximum oỉ 20 mg) is licensed in  children aged 6 months 
and over, although those under 6 years or less cooperative 
patìents may requứe up to 1 mg/kg.

If the intravcnous route is more suitable, the following 
licensed doses may be given according to age:
• 6 months to 5 years: 50 to lOOmicrograms/kg up to a 

to tai dose oi 600mi ơograms/kg (but not exceeding 
6mg)

• 6 to 12 years: 25 to 50 micrograms/kg up to a total dose oỉ 
400 micrograms/kg (or a maximum of lOmg)

• older children should be given usual adult doses (see 
p. 1085.2)

Initial doses should be given over 2 to 3 minutes and an 
additional interval of 2 to 5 minutes is recommended beíore 
givlng hirther doses. Although unlicensed, the BNFC 
suggests that initial doses of midazolam 25 to 50micro- 
grams/kg may be given inưavenously to those aged 1 
month and over.

In some countries induding the UK, the injeaion 
solution may be used rectally for sedation in children aged 6 
months and over; doses range bom  300 to 500micro- 
grams/kg as a single dose. The injection solution may be 
diluted with Water for Injections up to a total volume of 
10 mL u  the volume is too small.

The intramuscular route ỉhould only be used in children 
in exceptional cases as such injections are painỉul; usual 
doses ranging bom 50 to 150micrograms/kg have been 
suggested for children aged 1 to 15 years.

Midazolam is also used in children in in tensỉve  care 
who require sedation; the following intravenous doseỉ are 
given according to age and ađjusted according to response:
• neonates with a gestationaỉ age of less than 32 vveeks: 

60 micrograms/kg per hour by continuous intravenous 
inhision, reduced aíter 24 houis to 30 miarograms/kg per 
hour; treatment duration should not exceed 4 days

• neonates with a gestadonal age of greater than 32 vveeks 
and iníants aged up to 6 months: 60 micrograms/kg per 
hour by continuous intravenous inỉusion; treatment 
duration should not exceed 4  days in neonates

• over 6 months to 12 years: an initỉal loading dose of 50 to 
200 micrograms/kg by inưavenous injection over at least 
3 minutes; maintenance doses are given as a continuous 
intravenous iníusion and range bom  30 to 120micro- 
grams/kg per hour

• older chỉldren should be given usual adult doses (see 
above)

Loading doses are not recommended in ỉnỉants aged under 6 
months.

A small rettospecdve observational study1 of children on 
prolonged mechanical ventilation (at least 5 days) íound 
thai those aged betvveen 1 and 4 years needed higher 
maintenance doses oỉ mìdazolam (up to 300miaograms/kg 
per hour) vvhen compared with those who were older and 
younger. The authors also noted that mìdazolam alone was 
a poor sedative for all age groups with most children 
needing additìonal drugs to maintain adequate sedation.

Midazolam is also used as a p rem ed lca n t and may be 
given 15 to 30 minutes beíore the procedure. Oral doses are 
similar to those used ỉor sedation (see above). The rcctal 
route is used ỉor premedication in  some countries; total 
doses recommended in the UK in chỉldren aged over 6 
months range from 300 to 500micrograms/kg. The 
mtramuscular route is also licensed in those aged 1 to 15 
yeais in  doses of 80 to 200 micrograms/kg; hovvever, as 
beíore, this route should only be used in exceptional 
õrcumstances.

For in d u c tio n  o f anaesthesia, a đose of I50micro- 
grams/kg by slow intravmous inịeữion has been recom- 
mended in  children over 7 years o{ age. However, the BNFC 
notes tha t su ch use is rare and suggests giving increments of 
50 micrograins/kg (maximum of 2.5 mg) over 2 to 5 
minutes; after vvaiting 2 to 5 minutes, additional doses may 
then be given every 2 minutes, ư required, to a maximum 
total dose of 500 mlcrograms/kg (not exceeding 25 mg) in 
those aged up to 18 years.

For the use of midazolam in the management of s ta tu s  
epileptdcus, see Convulsions, belovv.

Some general reíerences to the use of midazolam in 
children.2-3

1. de Gut-Beldcer D-AH. et aỉ. Age is of InAuence 00 midaiolam 
requirements in a paediaưic iniensive a u e  unỉt. Áaa Patdùtr 2007; 96: 
414-17.

2. Blumer JU Clinlcal pharmacology o( midazoUm in inĩants and children. 
Qin pharmaakbut 1998; 35: 37-47.

3. Marshall J. í t  ttl. Pcdiauic pharm acodynam la of mtdaiolam oral syrup. J 
Oin Pharmacol 2000; 40: 578-89.

Administration in the elderly. Midazolam should be used 
vvith caution in patients aged 60 years and over, and those 
w ho are debilitated or chronically UI; lower doses should 
be given and these patients should be continuously moni- 
tored for early alteratìons in vital hmctions. Peak eữects 
may be reached more slowly in  elderly patỉents than  in 
younger subjects.

For sed a tlo n  in  dental and minor surgical and other 
procedures, an initial dose of 0.5 to 1.5 mg given 
ìntravatousỊy at a maxỉmum rate oỉ 2m g/m inute 5 to  10 
m inutes beíorehand has been suggested, with hirther 
increments of 0.5 to 1 mg iỉ requữed to a usuaỉ maxũnum 
total dose of 3.5 mg or until the desữed end-point iỉ reached.

For continuous sedation in in ten sỉv e  care, the usual 
adult dose (see p. 1085.2) may be given.

Midazolam is given intramuscuỉarly as a p rem ed ica n t 
about 20 to 60 minutes beíore surgery. The usual dose is 2 to 
3m g (doses range from 20 to 50microgram s/kg). 
Altematively, an inìtỉal intravenous dose of 500 micrograms, 
repeated slowly if required, may be given 5 to 30 minutes 
beíore the procedure.

The usual total dose for in d u c tio n  o f anaesthesia  is 50 
to 150 micrograms/kg by slow intravcnous injtction in 
premedicated patients and 150 to 300 micrograms/kg in 
those vvho have not received a premedicant. Lovver doses 
(up to 250 mìcrograms/kg) may be sufficient in severely ill 
or debilitated patients w ho have no t received a 
premedicant. The desired level of anaesthesia is achieved 
by stepvvise tỉtration. Further incremental doses of 
midazolam of about 25% of the induction dose ha ve also 
been given as a component of the regimens used for the 
m a in te n an ce  o f anaesth esia  during short surgical 
procedures.

For sedatìon in com bined anaesthesia , lovver main- 
tenance doses tviH be required (see above for the usual adult 
dose).

Midazolam maleate is also given orally for the shon-teim  
management of insom nỉa; the usual dose is the equivalent 
of midazolam 7.5 mg at night.

Conversion and dissociative disorders. For reterence to 
the use of midazolam in the diagnosis of conversion disor- 
ders, such as hysterical paralysis, see p. 1064.2.

Convulsions. Benzodiazepỉnes such as diazepam or loraze- 
pam given parenterally are oíten tried íirst to control 
status epilepticus (p. 510.2). Midazolam has been used as 
an altemative.1 It may be oỉ value vvhen intravenous 
access is diíũcult as eHective concentrations of midazolam 
can be obtained aíter intramuscular injecnon.13 The BNF 
considers it to be the benzodiazepine of choice w hen a 
continuous subcutaneous iníusion is required for the con- 
ttol of convulsions, such as in palliative care. and States 
that it may be given in an ìnitial dose of 20 to 40 mg every 
24 houis. Intravenous midazolam has been used in some 
centres4 for status epilepticus reừactory to diazepam, lor- 
azepam, or phenytoin but revievvs of the literature5 reveal 
that evidence of eíĐcacy is limited mainly to uncontrolled 
studies and anecdotal reports. The BNFC States that for the 
treatment o! status epilepticus or tebrile convulsions, a 
dose of midazolam oỉ 1 microgram/kg per minute by con- 
tinuous inưavenous iníusion may be given to neonatcs, 
children, and adolescents up to 18 years of age aiter an 
initial loading dose of 150 to 200 micrograms/kg. The inỉu- 
sion rate may be increased by 1 microgram/kg per minute 
every 15 minutes until the seizure is conưolled or until a 
maximum oí 5 micrograms/kg per minute is reached. 
Higher intravenous doses of midazolam have been advo- 
cated by some4 for children with reíractory status epilepti- 
cus.

The inưanasal7'* and buccal’ routes have also been used 
for the management o£ seizures, and UK guidelines10 
considerbuccal midazolam àn altemative to rectal diazepam 
ỉor initial management of status epilepticus in the home 
setting or vvhere inơavenous access is not possible. In 
additíon, studies11'13 found that buccal midazolam vvas more 
ettective than rectal diazepam for treatm ent of children vvith 
seizures in the hospital setting and did not appear to 
úicrease the risk of respữatory depression. Results bom  
another study14 also suggested that buccal midazolam can 
be used as an altemative to  inơavenous diazepam, 
partlculaiiy where intravenous access is diỉũcult to 
establish. The BNF States that a dose of mìdazolam lOmg, 
repeated once aíter 10 minutes if necessary, may be given by 
the buccal route to adults aged 18 years and ovẽr. The BNFC 
suggests giving the tollovving buccal doses, vvhich may be 
repeated once after 10 minutes iỉ necessary. according to 
age;
• neonate to 3 months: 300 micrograms/kg (maximum of

2.5 mg)
• 3 months to 1 yean 2.5 mg
• 1 to 5 years: 5 mg
• 5 to 10 years: 7.5mg
• 10 to 18 years: 10mg

A proprietary buccal solution ỉs licensed in the EU for use in 
children aged bom  3 months to under 18 years and is given 
in simiỉar doses; product iníormation advises that those aged 
between 3 and 6 months should be treated in a hospital 
setting.

Midazolam has also been tried15 in the management of 
acute convulsions assodated with severe malaria in 
children.
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2008; 66: 529-38.

Dislurbed behaviour. For a discussion of the palliative 
ưeatment of terminal restlessness with benzodiazepines 
such as midazolam, see p. 1030.2.

Dyspnoea. Benzodiazepines such as midazolam may 
relieve dyspnoea in patients vvith advanced cancer, espe- 
dally when this is associateđ with anxiety (see also Diaze- 
pam, p. 1064.2). Subcutaneous doses of midazolam of 
5 mg every 4 hours have been combined successíully vvith 
morphine.1 Midazolam has also been suggested3 as an 
altemative to chlorpromazine in patients w ith advanced 
cancer and intraaable dyspnoea to relieve air hunger and 
to sedate dying patìents w ho have unrelieved distress.

1. Navigante AH. t í  aỉ. Midazolam as adjunct therapy to m orphỉne in the 
alỉevỉatỉon oỉ severe dyspnea perceptỉon in patients w iih advanced 
cancer. J  Pam Symptom Manage 2006; 31: 38-47.

2. Walsh D. Dyspnoea ỉn advanced cancer. Lanat 1993; 342:450-1 .

Hiccup. For the management of inưactable hiccups see 
under Chlorpromazine, p. 1046.3. Midazolam given ũiơa- 
venously or subcutaneously has been reported1'2 to have 
been eữective in 3 patients with metastatic cancer who 
had hiccups unresponsive to conventional ữeatment. 
Hovvever, it has been noted1-3 that benzodiazepines such 
as midazolam may exacerbate or precipitate hiccups.

1. VViỉcock A, Twycross R. Mỉdazolam íor intractable hiccup. J  Pain 
Symptom Managt 1996; 12: 59-61.

2. Moro c tí al. Mỉdazoỉam ỉor long-term treatm ent of intractabỉe hỉccup. J 
Pain Sỵmptem Manage 2Ỡ05; 29: 221-3.

3. Rousséau p. Hiccups. South Med J  1995; 88: 175-81.

Insomnia. For discussion of the management oỉ insomnia 
induding limitations on the use oỉ benzodiazepines and a 
recommendation that the period of ơeatm ent w ith mid- 
azolam should be limited to 2 vveeks, see p. 1033.2. 
References.
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N ausea and  vomhing. Midazolam has been tried1'5 for 
the prophylaxis of postoperatíve nausea and vomiting.

1. Rodolà F. Midazoỉam as an anti-em etic Eur Rev M td Pharmacol S à  2006; 
10: 121-6.
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voơiiting durỉng spinal anesthesỉa ĩor cesarean section. Minerva Ancsiesíoi 
2007; 73: 629-3ĩ r

Pain. The conventional use o{ benzodiazepines in pain 
management is as m usde relaxants to relieve paữi asso- 
dated vvith skeletal muscle spasm (see under Choice ol 
Analgesic, p. 4.2). Midazolam has been studied1"7 ÍOT use

All cross-references refer to entries in Volume A
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as an intrathecal analgesic but, because of some uncer- 
tainty about its risk and benebts, its use has been uncom- 
mon. A meta-analysis® of 13 studies íound that the use of 
inoathecal midazolam as an adjunct to spinal anaesthesia 
ũnproved perioperative or peripartum analgesia and 
reduced the inddence of postoperative nausea and vomi- 
tìng, particularly w hen used ỉor caesarean sectìon; the 
authors consỉdered tha t further study oỉ its saỉety was 
warranted although neurological symptoms were rare and 
not signihcantly increased when compared with placebo.

1. Cripps TP, Goodchild c s .  Intrathecal mỉdaxoiam and the stress response 
to  upper abdomỉnal surgery. ơ in  J  Pain 1988; 4: 125-8.

2. Scrrao JM, t í  ai. Intrathecal midazolam for the treatment oỉ chronic 
mechanical low back paỉn: a controỉled comparison vrith epiduraỉ steroíd 
in  a pQot stuđy. ta m  1992; 48: 5-12.

3. Baaỹens PFJ, t í  ai. IntrathecaỊ midazolam for the treatment of đưonic  
mechanỉcaỉ low back paỉn: a randotnỉzeđ double-blỉnd placebo- 
controllcđ study. B rJ  Aíùusth 1995; 74 (suppỉ I): 143.

4. Vaỉentỉne JMJ, t í  a i  The eữect oỉ ỉntrathecal midaxolam on post- 
operatỉve paìn. Eur J  Anaesthaioi 1996; 13: 589-93.
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produces better post-operative anaỉgesia withouc prolonging recovery. 
ín t J  Ctìn Pharmâcoỉ Thèr 1999; 37: 519-23.

6. D uncan MA. 'tí ai. Prospectỉve audit comparỉng intrathecaỉ analgesia 
(ỉncorporatỉng midazolam) with epidural and ỉntravenous anaỉgesia 
after m ajor open abdominaỉ surgery. Anaesíh tnteruive Can 2007; 35: 
558-62.

7. M uraỉỉ Krishna T. t í  aL Cỡmbination of low doses of ỉntrathecal 
ketam ỉne and mỉdazoUm with bupivacaine improves postoperatìve 
anaỉgesỉa ỉn  orthopaedỉc surgery. Bur J  Anaesthesiol 2008; 25: 299-306.

8. Ho KM. Ismalỉ H. Use of ỉntrathecal midazoỉam to ímprove perỉoperatỉve 
anaigesiai.a meta-analysis. Anaesth btíensivt Can 2008; 36: 365-73.

Premedication and  sedatíon. Midazolam is used as a pre- 
mcdicant (see Anacsthesia, p. 1899.ỉ) and as a sedative 
(p. 1032.2) for therapeutic and investigative procedures 
sũch as dentaỉ ưeatm ent (p. 1032.2) and endoscopy (see 
below). It Is also uscd to provide continuous sedation in 
patients in intensive care (p. 1033.1) although a systema- 
tic rcview has rai^ed conccrns about such usc in neonates 
(see also Children under Precautions, belovv).
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ENDOSCOPY. Intravenous benzodiazepines such as diaze- 
pam or midazoiam are oíten the preíerred drugs for seda- 
tion in  padents undergoing endoscopy (p. 1032.3). They 
are sometimes used vvith opịoid analgesics for sedation.1

A reduced dose of midazolam was required for 
endoscopy when it was given as a bolus inưavenous 
injection rather than as a slow intra venous titration. A study 
in 788 patients undergoing endoscopy íound that a mean 
dose of 4.65 mg of midazolam given as a bolus intravenous 
ũỹection was safe and effeaive in patients under 70 years of 
age whereas a mean dose of 1.89 mg was suhident for 
patients over 70 years of age.2 Furthermore, topical 
pharyngeal anaesthesia was not required with these doses oi 
midazolam. Intravenous boluses were also easiet to give and 
assodated vvith less oxygen desaturation than titrating the 
dose.5 Another study íound that even lower doses of 
midazolam (35micrograms/kg) vvere eííective as premedi- 
cation beíore gastroscopy, and were assodated with fewer 
complications than higher doses (70micrograms/kg).4

Intranasal5 and oral4,7 midazolam have also been tried for 
sedation beíore endoscopy, particularly in children.5-6
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Hepatoi 2000; 12 :187-90.
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seđatỉon for pedỉatric endoscopy. J  Ptdùítr Gasữocnteroỉ Nutr 2002; 35: 
31-8.

7. Mui LM. tí ai. Premedỉcation with oralỉy adminỉsỉered midazolam ỉn 
aduhs unđergoing dỉagnostỉc upper endoscopy: a double-blind placebo- 
controUed randomixed trial. Gastroữĩtest Endosc 2005; 61: 195-200.

Dependence and Wỉthdrawal
As for Diazepam, p. 1065.1.

Withdrawal symptoms have been reponed1-2 in đũldren 
after stopping midazolam, which had been used for sedation 
during mechanical ventilatíon; in  the majority of cases, 
midazolam had been given vvith an opioid which can 
conỉound symptoms o{ benzodiazepine withdrawal.J

1. van Bngeỉen BGM. t í  a i  Benzodỉazepine wỉthdrawal rvacõon ỉn  two 
children foỉlowỉng đỉscontỉnuaũon of sedatỉon wỉth midazolam. A m  
Phamacother 1993; 27: 579-81.

2. ỉsta E  t í  al. Wỉthdrawaỉ symptoms in aidcally  01 children aíter ỉong- 
ttrm  adnủnistration oỉ sedatỉves and7or anaỉgesỉcs: a &rst evaluaũon. Crử 
Can Med 2008; 36: 2427-32.

Adverse Effects, Treatment, and Precautions
As for Diazepam, p. 1065.3. There have been reports of life- 
threatening adverse respiratory and carđìovascular events 
occurring after use of midazolam; when giving miđazolam 
the precautions given under Inddence of Adverse ESects, 
belovv should be observed to lessen the risk of such 
reactíoQS. Pain, tendemess, and thrombophlebitis have 
occurred aíter injection of midazolam. Hiceups have been 
reported.

Incidence of adverse effeds. Death due to respiratory 
depression, hypotension, or cardiac arrest has been 
reponed in patients given intravenous midazolam for con- 
sdous sedation.1 Within about 6 months of its introduc- 
tion in the USA in May 1986, 13 tatalitíes due to cardiore- 
spữatory depression had been reported (higher doses were 
used initìally in  the USA than those in the UK). By Janu- 
ary 1988, 66 deaths had been reported, although in 
November 1987 the adult dosage recommendation had 
been reduced to 70 micrograms/kg and to 50micro- 
grams/kg for elderly patients. Fatalities have also occurred 
In the UK [where the dose is 70 miCTOgrams/kg, reduced 
in the elderly] vvith 4 deaths reported to the UK CSM by 
November 1987.

While it appears that midazolam and diazepam produce 
very similar degrees of hypoventilatỉon and oxygen 
desaruration when used in equivalent doses,1 the sedative 
end-point does appear to be reached more abruptly with 
midazoIam., Licensed product iníormation reconunends 
that the following precautíons should thereíore be taken:
• ỉadlíties for resusdtation should ahvays be available 

when intravenous midazolam is used
• respiratory and cardiac íunction should be monitored 

continuously
• the dose oỉ midazolam should be carehilly titrated 

against the response of the patient and the product 
recommendations concerning dosage rate be observed

• particular care, induding a reduction in midazolam 
dosage, is required in patients also receiving opioid 
analgesics, in the elderly and children, and in debilitated 
or chronically ill patients such as those w ith 
compromised cardiorespiratory ỉunction, chronic renal 
tailure, or hepatic impainnent

• similar vvamings apply to the use oỉ oral midazoIam 
where it is available

The National Patient Saíety Agency4 in  the UK has also 
issued guidelines on the use oỉ midazolam íor conscious 
sedatíon aíter it had received 498 reports (3 íatalities) of 
inappropriate dosage, panicularly with high-strength 
preparations, for such use betvveen November 2004 and 
November 2008.

The availability of the benzodiazepine antagonist, 
flumazenll, should not be an encouragement to use larger 
doses of midazolam.'

Since endoscopy of the upper gasưoỉntestìnal tract can 
itselí reduce oxygen saturation. soine workers have 
advocated the prophylactic use of nasal oxygen during this 
procedure for those patients at particular risk as outlined 
ãbove.

1. Anonymous. MidazoUm—1$ antagonism justifìcd? Lanatí 1988; II: 140-
2.

2. Bell GD. Revicw ardde: premedicatíon and ỉntravenous sedadon for 
upper gâỉữoừttestínal endoscopy. Alimtnt Pharmacol Ther 1990; 4: 103-
22. .

3. Ryder w, Wrigbt PA. D enuỉ ỉedadon: a review. Br Dent J  1988; 165: 
207-16.

4. National Patíent Saĩety Agency. Rapid Response Repon NPSA/2008/ 
RRR011: redudng rỉsk of overdose w ith mỉdazolam injecdon ỉn ađuỉts 
(ỉssued 9tb December. 2008). Avaũabỉe at: http://www.nrls.npsa.nhs. 
ùk/resources/?entryỉd45»59896 (accessed ỈỈ /Ỉ I /ỈO )

Breasl feeding. The last avaiỉable guidance bom  the 
American Academy o{ Pediatrics1 consideređ that, 
although the eữect oỉ midazolam on breaỉt-fed inỉánts 
vyas unknovvn its use by mothers during breast ỉeeding 
might be of concem since psychoưopic drugs do appear in 
breast milk and thus could conceivably alter CNS íunction 
in  the iníant both in the short and long term.

Midazolam could not be detected ỉn breast milk bom  11 
mothers the moming after either the flrst or the flfth nightly
15-mg oral dose.2 Additìonal study of 2 mothers ỉound that 
midazoIam and its hydroxy-metabolite dlsappeared rapidly 
bom  milk with undetectable concentrations at 4 hours. The 
mean milk to plasma ratio for midazolam was 0.15 in 6 
paired samples. Another study3 usìng mỉdazolam 2mg 
intravenously íor pre-operative sedatìon in 5 mothers 
conduded that the amount of mỉdazolam excreted ínto 
breast milk vvithin 24 hours after admimstratíon was less 
than 0.1% of the matemal dose, and hence unlikely to 
affect a healthy full-term breast-íeeđlng m ían t

1. American Academy of Pediatrícs. The transỉer o í đrugs and  other 
chemicab inio hum an miDt. Ptdừnría 2001; 108:776-89. [Redred May 
2010] Correctíon. ibid.; 1029. Also avaỉlabỉe a t  hĩtp://aappoUcy. 
aappublicatíons.org/cgi/contenƯfull/pediatrics%3bl08/3/776 (accessed 
28/04/04)

2. Matheson ĩ. tí  ai. Mỉdazdam and nỉtrazepam ỉn the m atem ỉty ward: 
miỉk concentrations and dỉnicaỉ effects. Br J  Q in Pharmacoi .1990; 30: 
787-93.

3. Nỉtstm M. tí  a i  Pharmacoldnedcs o ỉ midaaoỉam, propoỉol and  lentanyl 
transfer to hum an breast mílk. Clin Pharmaai Ther 2006; 79: 549-57.

Children. An intravenous bolus injection of mỉdazolam in 
children aừeady receiving intravenous morphine after car- 
diac surgery produced an undesứable transient íall in  car- 
diac output.1 It vvas suggested that for patients already 
receiving other drugs that provide sedation the Usé of mid- 
azolam in the eariy postoperative period should be limited 
to a continuous inỉusion. Similarly, it htLS been recom- 
mended2 that bolus intravenous doses oỉ mỉdazolam 
should be avoided in neonates due to the occurrence of 
hypotension.

The initial dosage of midazolam used for continuous 
íntravenous sedation may need to be reduced in critically ill 
children under 3 years of age since the plasma dearance of 
midazolam appears to be reduced in these patients.3

1. Shekerdemỉan L  tí  ai. Cardiovascular effects o ỉ intravenous mỉdazoỉam 
after open heart surgery. Arch Dừ ơtiìd  1997; 76: 57-61.

2. Jacqz-Aỉgraỉn E. Burtin P. Clinicaỉ pham ucok ỉnetỉo  o ỉ sedatíves ỉn 
neonates. Cỉin Pharmacokmtí 1996; 31:423-43.

3. Hughes J, t í  aỉ. Steađy-state pỉasma concentratíons of midazolam in 
cndcally ilỉ ỉníants and chỉldren. A m  P ham aaứur  1996; 30:27-30 .

Effects on mental Kinction. For discussion oí the adverse 
elỉects o( benzodiazepìnes on mental honction, induding 
reports of sexual fantasies in vvomen sedated with intra- 
venous midazolam. see Diazepam, p. 1066.1.

Effecb on the nervous System. For reíerence to acute dys- 
tonia assodated with use oí midazolam, see Diazepam,
p. 1066.1.
ENCEPHAỈOPAtHY. Por a report of prolonged use of mid- 
azolam with ỉentanyl being assodated w ith encephalo- 
pathy in inỉants sedated under intensive care, see Diaze- 
pam, p. 1066.2.
MYOCLONUS. Myodonic tvritching of all íour lỉmbs was 
noted1 in 6 oỉ 102 neonates vvho received a continuous 
intravenous inhision of midazolam a t a rate oỉ 30 to 
60 micrograms/kg per hour. Myodonus ceased a few 
hours aỉter stopping the inỉusion and never recurred. No 
ictal activity was detected in EEGs recorded during the 
myodonus.

ỉ . Magny JF, t í  ai. Mỉdazolam and myodonus ỉn  neonate. Eur J  Pediatr 
1994; 153: 389-90.

The elderly. Sedation with mldazoỉam in elderiy subjects 
needed only about haU the dose necessaty to produce 
comparable effeas in younger subjects.' Pharmacody- 
namic diííerences due to age suggested an inaease in sen- 
sitivity of the CNS to mỉdazolam in the elderiy subjects.

1. Albrecht s. tí ai. The eííect oí age on the pharm acokỉnetia and 
pharmacodynamics of mỉdazoiam. Cìin Pharmacol Thtr 1999; 65: 63Ỡ-9.

Hepatic impairment. For the precautions to be observed 
in patients with impaired liver íunctìon, see under Phar- 
macokinetỉcs, p. 1088.2.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Porphyria Cenưe Svreden. dassibes midazolam as pos- 
sibly porphyrinogeniq it should be used only w hen no 
sater aỉtemative is available and precautions should be 
considered in vulnerable patients.1

1. The Drug Ditabase for Acute Porphyrũ. AviiLable « :  hnp://w w w . 
drugs-porphyTia.org (accessed' 18/03/11)

Renal impairment. Five patíents with severe renal impair- 
m ent had prolonged sedarion when given midazolam; this 
was attributed to accumulation oí conjugated metab- 
olites.1

1. Bauer TM, t í  al. Prolonged sedatỉon đue to accumulatíon of conjugated 
metabolỉtes of midaaolam. Lartetí 1995; 346:145-7 .

Interactíons
As ỉor Diazepam, p. 1068.1.

http://www.nrls.npsa.nhs
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Pharmacokỉnetics
Absorptíon of midazolam is rapid, peak plasma concenưa- 
tíons occurring vvithin 20 to 60 minutes of a dose, 
depending 'on the route. Extensive first-pass metabolism 
results- in  a  low systemic bioavaỉlability aiter oral doses. 
Bioavailability is hỉgher, but variable, after intramuscuỉar 
úỹection; Sgures oí more than 90% are often dted.

Midazolam is lipophilic at physiological pH. It crosses the 
placenta and iỉ distrỉbuteđ into breast milk (but see 
p. 1087.2). Midazolam is about 96 to 98% bound to plasma 
proteins, mainly aỉbumin.

MidazoIam usually has a short eiimination haK-lữe of 
about 1.5 to 2.5 hours although halí-lives up to 6 tũnes 
longer have been reported in  ctitically ill patients. The halí- 
Uíe of mỉdazolam is also prolonged in neonates, in the 
elderiy, and in  patients vvith liver disordeis or cardiac 
insuỉBdency.

Midazolam is metabolised in the liver Via the cytochrome 
P450 isoenzyme CYP3A4. The m ajor metabolite, 1- 
hydroxymidazolam (alpha-hydroxymidazolam) has some 
activity; its haff-lìfe is less than 1 hour. Midazolam 
metabolites are excreted in the urine, mainly as glucuronide 
conjugates.

Reíerences.
1. Gareone PD, Kroboth PD. Pharmacokứietics oỉ the nevver benzodiaz- 

epỉnes. ơ h ĩ Pharmacokintí 1989; 14: 337-44.
2. Swart EL, et ai. Comparatỉve popviladon pharmacokinetics of loraiepam 

and  midazolam điỉríng long-tenn contìnuous iníusion ỉn critlcaUy ill 
patíents. Br J ơ in  Pharmacoỉ 2004; 57: 135-45.

chỉldren. In a study1 oỉ the pharmacokinetics of mid- 
azolam in children the bioavailability of a dose of 
150 micrograms/kg was 100, 87, 27, and 18% when given 
by the intravenous, inơamuscular, oral, and rectal routes, 
respectively. The oral bioavailabihty was reduced to 16 
and 15% after increasing the dose to 450 micrograms/kg 
and 1 mg/kg, respectively. There was bioequivalence 
betvveen the 150 micrograms/kg inữamuscular dose and 
the 450 microgranis/kg oral dose from 45 to 120 minutes 
after dosage. Absorption from the rectal route gave lower 
serum-midazolam concentrations than the oial route at 
the 150 micrograms/kg dose.

Midazolam appears to be absorbed rapidly when given 
intranasally to children w ith mean peak plasma concentra- 
tìons being achieved vvithin about 12 minutes;2"4 values of 
30 and 55% have been reported for the but
methods to optũnise nasal delivery have resulted in higher 
bioavailability in  studies in adults (see belovtr). A study 
comparing inơanasal, intravenous, and rectal dosage of 
midazolam in children ỉound that plasma concentrations 
bom  45 minutes after intranasal and intrávenous doses 
were similar; those after rectal doses vvere consistently less 
than afìer these other 2 routes.2 Possible reasons suggested 
by the authors ỉor th ú  induded the eữed that the vvide 
interindividual varìations in  rectal pH may have had on the 
absoiptỉon oỉ midazolam.

A nother study has investigated the relationship benveen 
inơavenous dose and plasma-midazolam concentratíons in 
children.5

See also under Precautions, p. 1087.3.
ỉ .  Payne K. t ía ỉ .  The pharmacokinetics oí mỉdazolam in paediatrỉc patỉents. 

B itr J ơ in  Pharmacoì ỉ  989; 37: 267-72.
2. M alỉnovsky J-M. t í  aỉ. Plasma concentratỉons oỉ mỉdaxolam aher rv, 

.nasal orrectaỉ ađm inisưatỉon in chũdren. B rJ  Aỉtaath  1993; 70:617-20.
3. Rey E, t í  aL Phannacokỉnetỉo  o í m idỉzolam ỉn  chilđren: comparatỉve 

srnđy ơf íntranasal and íntravenous a dmínỉsưatíon. Eur J  ơ in  Pharmacol 
1991; 41: 355-7.

4. K auỉbnan RE, t í  ÀL lntranasaỉ absoiptỉon of mjdazolani. CUn Pharmacol 
Ther 1995; 57: 209.

5. Tolia V, t í  ai. Phannacoỉđnetỉc and phannacođynam ic snidy oí 
tnidaTólam ỉn chỉldren durỉng esophagogastroduodenoscopy. J  Pediatr 
1991; 119: 467-71.

NEONATES. Reíerences1'7 to the pharmacokinetics of miđ- 
azolam in neonates.

1. Jacqz-Aigrain E, tí  aỉ. Phannacoỉdnetỉcs ofm ỉdazolam  ỉn critically 01 
neonates. Eur J  ơ m  Pharmacữl 1990; 39 :191-2 .

2 . Jacqz-Aỉgraỉn E, t í  ai. Phannacoldnetics o ỉ midaaoỉam during 
contỉnuous in ỉu ào n  ỉn  aỉdcaB y in neonates. Eur J  Qin Pharmacaỉ 
1992; 42: 329-32.

3. B a itỉn  ĩ . t í a L  Populatíon phaim acokỉnetỉa  of mỉdazoUm ln neonates. 
CEn Phứrmaeứ Ther 1994; 54: 615-25.

4. Jacqz-Aỉgraỉn E. Burtỉn  p. CQnỉcal phansacoldneiỉcs o ỉ sedatỉves in 
neonaỉes. ơ â t Pharmacoìdnet 1996; 31:423—43.

5. B arte GJ, t í  ÓL Hacmodynamỉc responses and popuỉatỉon phaimaco- 
Idnetỉcs of mỉdaxobni fobowing adminỉsưatíon to ventiỉated, preterm 
neonates. J  PatíăatT ChiUHcaừk 199733: 335-8.

6. Lee T C  tí  aL Populatkm phannacokỉnetk modeỉỉng ỈĐ very premature 
Iníants receỉvỉng mỉdaxolatĐ dtuing mechanlcal vemllatíon: mỉdazoỉam 
neooataỉ phannacoỉdnetỉcs. AnathaiolữỊy 1999; 90: 451-7.

7. de WUdt SN, tí ai. P hannacokỉnetỉa  and m etaboỉỉỉm  o l intravenous 
mỉdazolam tn pret erm inỉants. Qin Pharmaeol Ther 2001; 70: 525-31.

HdMHe. Data collected Ễrom 7 stuđies involvỉng 90 sub- 
jects bave suggested that the prolonged midazolam haU- 
lives reported in a small niunber o! patíents are secondary 
to increases in the volume of distribution and not a result 
of alterations in dearance and metabolism.1 Prolongation

of the haU-lUe of midazolam has been repotted2 in 2 
patients aíter sustained iníusion íor status epileptỉcus.

1. VVlIls RJ, t í  ai. Increased voỉume of dỉstrỉbution prok>ngs midaxolam 
haH-Uíe. B rJ O m  Pharmacol 1990; 29: 269-72.

2. Narltoku DK. Sinha s. Prolongation oí mỉdaxoỉam halỉ*life after 
sustaỉned inlusíon íor stann  epileptỉciiL Ntíirobgy 2000 54:1366-8.

Intranasal administratíon. Plasma concentrations oí mid- 
azolam suỉhdent to induce consdous sedadon are rapidly 
attained aíter inưanasal doses.1 Although bioavailabiỉity of 
up to 55% had previously been obtained in children aíter 
intranasal use (see above), slow administration and other 
methods to optũnise nasal delivery have resulted in higher 
bioavailability in adults; a mean ranging from 72.5 to 92% 
has been reported in some studies.1'5

t. B unteỉn AU t í  ai. Pharmacokinetics and pharmacodynamics of 
midazolam aher inưanasaỉ admỉnistratỉon. J  ơ ù t Pharmatoỉ 1997; 37: 
711-18.

2. Bjữrkman s, tí  ai. Pharmacokỉnetỉes oí mỉdaxolam gỉven as an ỉntranasaỉ 
spray to adult surgical patíents. Br J  Anaath  1997; 79: 575-80.

3. K noeỉter PD, t í  a i  Pharmacokỉnetỉcs and pharmacodynamỉcs oỉ 
midaiotam  admỉnistered as » concentrated imranasal spray: a study in 
heaìthy volunteen. Br J Qin Pharmacoỉ 2002; 53: 501-7.

4. Wermeling DP. tí al. Pharmacokiỉieiics and pharmacodynamics oí a new 
ỉntranasal midazo!am ĩormulation in healihy volunteers. Ancíih Analg 
2006; 103: 344-9.

3. Haschke M. et aỉ. Pharmacokinetics and pharmacodynamics oí nasally 
delivered midaiotam. Br J ơ ỉn  Pharmacol 2010; 69: 607-16.

Liver disorders. The pharmacokinetics of midazoIam in 
patìents vvith advanced drrhosis of the liver vvere charac- 
terised by an increase in oral systemic bioavailability1 and 
by a decrease in dearance vvith consequent prolongation 
of eliminabon hall-liỉe.1'2 Dosage may need to be reduced. 
Hovvever, metabolism of miđazolam has been ỉound in the 
anhepatíc period of liver ưansplantation indicating extra- 
hepatic metaboiỉsm (see below).

1. Pentikỉinen PJ. t í  ai. Pharmacokinetỉcs oỉ mÌdazolam following 
Inơavcnous and oraỉ adminỉstratíotầ in patienu  wỉth chronic liver 
disease and in healthy ỉubjectỉ. J ơirt Pharmacoi 1989; 29: 272-7.

2. MacGUchrỉst AJ. t í  ai. Pharm acokỉnetia and phannacodynam ỉa ol 
imravenous mỉdazolam ỉn patients w ỉtb severe alcohoỉỉc cỉrrhosỉs. Guí 
1986; 27: 190-5.

Metabolism. For a discussion o{ the metabolism of benzo- 
diazepines, see Diazepam, p. 1071.1. Midazolam appears 
to be metabolised by at Ieast 3 (M erent cytochrome P450 
isoenzymes found in the iiver and in the kidney.1 Varia- 
tions in the activity of these enzymes might account for 
some of the interìndividual diííerences in pharmacoki- 
netics and pharmacodynamics seen vvith midazolam.2 
However, a study* in patients undergoing liver ưansplan- 
tation has indicated that the small intestine is a signihcant 
site for the first-pass metabolism of midazolam. metab- 
olỉsm presumably being catalysed by the cytochrome P450 
isoenzyme CYP3A4 found in  intestinal mucosa.

1. W andel c tí a i  Midazolam ỉs metabolỉxed by at k a s t three díữerent 
cytochrome P450 enzymes. B rJ  Anaesth 1994; 73: 656-61.

2. Lown K5, tí  al. The ery throm ydn breath test predỉcts the dearance of 
midazolam. ơ in  Pharmaaỉ Ther 1995; 57: 16-24.

3. Paine MF. tí  ai. Fỉm*pass m euboUsm of midazoỉain by the hum an 
intestíoe. ơừ t Pharmaal Ther 1996; 60: 14-24.

SubGngual odminislrotíon. High bioavailability (about 
75%) and reliable plasma concentratíons have been 
achieved aíter sublingual doses oỉ midazolam.'

1. Sdìwagmeier R. t í  ai. Midazolam phannacoiúneU a íollovvỉng Inira- 
venouỉ and buccaỉ admỉnistration. B r J  Cĩin Pharmaai 1998; 46: 203-6.

P repara tions
Prepríetary Preparationí (details are given in Volume B)

Single-ingiedient Praporetions. Arg.1 Dalam; Dormicum; Dormid; 
Drimnorth; Gobbizolam; Rem; Ukelf; AustraL: Hypnovel' A us-  
tria: Dormicum; Belg.: Dormicum; Braz.: Dormant; Dormire; 
Dormium; Donnonid; Hipnazolam; Midadonn; Chile: Dormo- 
nid; Noctiưa; Terap; Zolmid; C hina: Dormicum (0ỊỊSfị: Fulsed 
(B SÍ#); Li Yue Xi (ý lM ĩB);  Cz.: Dormicum; Fulsedf; Denm .: 
Dormicumt; Fin.: Dormicum; Fr.: Hypnovel; Versed; Ger.: 
Buccolam; Dormicum; Gr.: Damizol; Dormlcum.- Doimixal; 
Epistatus; H ong Kong-. Dormicum; B u n g .: Dormicum; India: 
Benzosed; Fulsed; Mezolam; Miben; Mỉdapic Midaz; Midosed; 
Mjdzee; MidzoL' Indon .: A neslã i; Donnicum; Fortanest' Hipnoz; 
Miloz; Sedacum; Sezolam; IrL: Buccolam; Hypnovel; Israel: 
Midazolf; Midolam; ltàL: Ipnovel; M aiaysùr. Domi; Donnicum; 
Fulsed; Mizolam; M ex.: Dormicum; Midozon Relacum; Zom- 
solf; N eth .: Dormicum; N orw .: Dormicumt: NZ; Hypnovel; 
Phữipp.: Dormicum; Doimkol; Sedoz; PoL: Dormicum; Mida- 
nium; Sopodorm; PorL: Dormicum; Zolamid; Rus.: Donnicum 
(AopuKryu); Fulsed (<t>yacefl); SA .fr.: Dormicum; Midacum; 
Midaniumt; Midazoject; singapore: Domi' Dormicum; Pulsed; 
Spain: Dormicum; Swed.: Dormicum; Sw itz.: Domdcum; Thai.: 
Dormicumt; T urk .: Demizotam; Dormicum; VK: Buccolam; 
HypnoveỊ; u k r .:  Fulsed (<x>ynbcea); Venez.: Benzosed; Doricum; 
Midazepin.

Phdnnocopoeiol Preporotion*
BP 2014: Midazolam Injection; Midazolam Oral Solution; 
Mìdazolam Oromucosal Solution;
USP 36: Midazolam Injection.

M o lin d o n e  H y d ro c h lo r id e  IBANM, USAN, riNNMi

EN-Ĩ733A; Hidroclòruro de m otindona; M oiịndona, hidro- 
cloruro de; M olindone, Chlorhydrate de; M olindoni 
‘.Hydrpchloridum ; MonMHflOHa rnflpoxnopnfl..'
3-E thyl-1^l6,7-tetrahydro-2-m ethyl-5-{m orpholinom ethyl) 
indol-4-one hydrochlóride; •.
C ísH « N Ạ ^a = 3 1 2 3  ■ -

' C A S ' ^ ’'7416-34-4 (rriolindone); Ì5622-6S-8 (m olindone  
hydrochlỏride).
ATC  —  N05AE02. •
ATC Vet —  QN05AE02. :
UNII — 1DWS68PNE6.

Pharmacopoeias. In us.
USP 36: (Molindone Hydrochloride). pH of a 1 % solutíon in 
vvater is betvveen 4.0 «ưid 5.0. Store in airtight containers. 
Protect from light.

ProẾVe

Moỉindone is an indole derivative with general properties 
similar to those of the phenothiazine, chlorpromazine 
(p. 1045.2). It has been given orally as the hydrochloríde íor 
the treatm ent of psychoses including schizophrenia.

Psychiahic disorders. A systematic revievv' íound that, 
based on limited data, molindone appeared to be effective 
in schizophrenia (p. 1031.3) and other severe psychoses 
but evidence of dưíerences hom  other dassical antipsy- 
chotics was lacking. Hovvever, weight loss appears to be 
more promỉnent (see p. 1047.3).

I. BagnaD A-M. t í  ai. M oỉỉndone íor schizophrenja and severe m enu l 
Ulness. Avallable in The Cochrane Database oí Systematic Reviews; Issue 
I. Chichester: John Wiley; 2007 {accessed 04/09/13).

Preparatìons
ProprĨBtary Preporations (details are given in Volume B) 

Single-ingrecGent Preparatúxu. USA: Mobant-

Phoimacopociol Preporortons
USP 36: Molindone Hydrochloride Tabletỉ.

M o p e ro n e  H y d ro c h lo r id e  ỊríNNMi 

Hidrodoruro de moperòna; Methylperidol Hydrochloride; 
Moperona, hidrodóruro de; Moperpne, Chlorhydrate de; 
Moperoni Hydrọchloridum; R-1658 (moperone); MonepoHa 
rnflpoxnopnfl.
4'-F.luoro-4-(4-hydroxy-4-p-tolylpiperidino)butyrophenone
hydróchloride.
ộ 2H26FN02̂ a = 3 9 1 .9
CAS —  105Ơ-79-9 (moperone); 3871-82-7 (moperone hydro- 
chlórìde).
ATC —  N05AD04.
ATCVet—  QN05AD04.

ProĩỊle
Moperone is a butyrophenone vvúh general propertíes 
similar to those of haloperidol (p. 1077.1). It has been given 
orally for the treatment of psychoses.

Preparations
Proprietary Preparations (details are given in Volume B) 
Singb-ìngredient PrepornHons. Jpn: Luvaưenị.

M o s a p ra m in e  (rtNNi

Qospipramíne; Mosapramipá; Mosapraminum; y-516; M03a- 
npaMMH. ' -
(±)-1'-Í3-(3-Chloro-10,l 1-dlhydro-5H-dibenz[b7]azepirt-5-yl) 
propyl]hexahỳdrQspiro[im idazo[1,2-o]pyridine-3(2H),4'- 
pipéridinÌ-2-onẹ.
C ãH 3 sC IN aO = 4 7 9 .1
CAS —  89419-40-9 (moỉapramine); 98043-60-8 (mosapramine 
hydrodiloride}. . .
ATC —  N05AX10. •
ATC Vẹt —  QN0SAX10.
' UNII — 04UZQ7O9SJ. -

Pro/Ị’/e

Mosapramine ìs an antipsychotic that is used as the 
hydrochloride in  the treatm ent oỉ schizophrenia. 
Reíerences.

1. Ishigooka J, t í  ai. PQot study ơ ỉpỉaỉm a concentratỉons ol m osapnm ỉne, a 
new  ỉmỉnodỉbenxyĩ antỉpsychotic agent, alter multỉple oral administra- 
tỉon ỉn  schixophrenỉc patỉents. Curr Ther R a  1994; 55: 331-42.

2. Takahashí N, t í  aĩ. Comparison o í rispendone and mosapramine additìon 
to neuroleptìc treaonent in  chronỉc schixophrenia. Seuropsychủbiũlogy 
1999; 39: 81-5.

All cross-relerences reíer to entries in Volume A
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Preparations
Proprielaiy Preparalions (details are given in Volume B) 

Single-ingredienl Preporalions. Jpn: Cremin.

Nemonapríde ỊrìNNỊ

Emonapride; Nemonaprida; Némonapride; Nemonapridum; 
YM-09151-2; HeMOHanpttA- -
(±)-ás-W-(1-Benzyl-2-methyl-3-pyrrolidinyl)-5-chlaro-4-
(methyiamino)-o-anisamide.
C2,H26CIN302=387.9
CAS —  93664-94-9. '■
UNIỊ —  Q88TSP3444.

Proỉịle
Nemonapride is a substìtuted benzamide antìpsychotíc with 
general properties similar to those of sulpiride (p. 1107.3). It 
is given orally in the treatment of schizophrenia (p. 1031.3) 
in usual doses of 9 to 36 mg daily in  diviđeđ doses; up to 
60 mg daily may be given ư necessary.
References.

1. Satoh K, t í  ứl. Eữects of nem onaprỉde on poôtive and negatíve 
symptoms of schỈ20phienia. btí Clin Piyehophamacoí 1996; 11: 279-81.

Preparatíons
Proprietarỵ Preparations (details are given in Volume B)

Sngla-ingrediẻnt Preparations. ơrírta: Enũlace Jprr.
Emilace.

Nimetaxepam ỊriNNi

Menifazepam; Ni>nétazépam; ,Nimetazepamum; S-1530; 
HMMeĩa3enaM. ,
: 13-Dihydro-1-methyl-7-nifro-5-phenyl-l ,4-benzodiazepin-2- 
one. :
CI6HJ3N30 3=2953 
CAS —  201Ĩ-67-8.
UNII —  4532264KVV6.

Street nomes. The íoUovving terms have been used as 'S tree t 
names’ (see p. vu) or slang names for various íorms of 
nimetazepam:

Happy 5

ProỊịle
Nimetazepam Is a benzodiazepine with the general 
propertles of dlazepam (p. 1063.2). ỉt has been given ÍOT 
the short-term management of insomnia (p. 1033.2) in a 
usual oral dose of 3 or 5 mg at night. It appears to have been 
subịect to abuse, espedaỉly in South East Asia.

Preparations
Proprietary Preparotions (details are glven in Voltune B) 

Single-ingredient Preporotions. Jpn: Etimin.

N i ỉ r a z e p a m  (BAN , U SA N , r iN N ì

..Nitrạtsẹpầạmi; Nitrazepám; Nitrazépam; Nitrazepamas; 
Niữazepamurn; NSC-58775; Ro-5-3059; Ro-4-5360; HnTpa3e- 
r m i  .
13-Dihydro-7-nitro-5-phenyl-2H-l ,4-benzodìazepin-2-one. 
Q 5HnN303=2813 :
CAS -  146-22-5..
ATC —  N05CD02. ■
ATC Vet —  QN05CD02.
UNII —  9CLV7ỚÁ77HS.

Street names. The tollovving terms have been used as 'Street 
names' (see p. vu) or slang names for various íorms of 
niưazepam:

Don; Moggies; Moogles; Nỉtro's; The Don. 
Pharmacopoeias. In Chin., Eur. (see p. vu), Int., and Jpn. 
Ph. Eur. 8: (Nitrazepam). A white or yellovv, crystalllne 
povvder. Practically insoluble in water; slightly soluble in 
alcohol. Protect bom  light.

Uses and Admỉnistration
Nitrazepam is an  intennediate-acting benzodiazepine ìvith 
general properties simílar to those of diazepam (p. 1063.3). 
ĩt is used as a hypnotic in the short-térm managemènt of 
insomnia (p. 1033.2) and is reported to act in 30 to 60 
minutes to  produce sleep Iasting for 6 to  8 hours. 
Nitrazepam has also been used in  epilepsy, notably for 
inỉantile spasms (belovv).

The usual oral dose ỉor insomnia is 3 mg at night, 
although 10 mg may be required in some patients. Elderly or

debilitated patients should not be given more than half of 
the usual adult dose.

Administration in children. For details of doses oí nitraze- 
pam in chiỉdren, see Epilepsy, below.

Epikpsy. Benzodiazepines are sometimes employed ỉn  the 
management of epilepsy (p. 506.1), but their long-term 
use is limited by problems of sedation, dependence, and 
tolerance tọ the antìepileptic ef£ects. Nitrazepam has per- 
haps been most useíul in the treatment oỉ inỉantiỉe spasms 
(as for exampỉe in  West's syndrome) and the so-called 
iníantíle myodonic seizures. The BNFC suggests that those 
aged hom  1 m onth to 2 years may be given initial oral 
doses of Ỉ2S micrograms/kg tvvice daily, adjusted according 
to response over 2 to 3 vveeks to 230micrograms/kg tvvice 
daily (maxúnum oỉ 500 micrograms/kg, but not exceeding 
5 mg, tvvice daiỉy); the same total daily dose may also be 
given in 3 divided doses. There has been concem, how- 
ever, over swallowing diíhculties with subsequent aspira- 
tíon and reports of unexpected death assodated with the 
use of nitrazepam in young children (see Eãects on the 
Digestive System under Adverse Eííects, belovv).

Dependence and Withdrawal
As for Diazepam, p. 1065.1. .

For the puxpose of withdrawal regúnens, 5mg oí 
nitrazepam may be considered equivalent to about 5 mg of 
diazepam.

AcherseEffecfs,Tr^fmenf,andPr^autìons
As for Diazepam, p. 1065.3.

Effects on the digestive System. Two children given 
nitrazepam as part õf their antiepileptic therapy deveĩoped 
drooling, eating diíBculty, and aspũation pneumonỉa; 
symptoms improved ỉn one patíent when the dosagé of 
nitrazepam was reduced.1 Manometric studies inđicated 
that the onset of normal dicopharyngeal relaxation in 
swalIowlng vvas delayeđ in these patíents until aíter hypo- 
pharyngeal contraction, resulting in impaired swalIowing 
and spillover of material into the trachea. Other \votkers2 
have íound similar ettects on swallowing and cricopharyn- 
geal relaxatíon in chíldren given nitrazepam. The đeaths 
of 6 epileptic children under 5 years of age vvho were ttea- 
ted with nitrazepam have been reported.5 Three of the 
deaths were unexpected, and in view of the previous 
reports of swallowing diữicultìes and aspữatỉon, it was 
recommended that the use of n itm epam  in young chil- 
dren be restricted to those in whom seizure control íails to 
improve with other antiepileptics. Another study* also 
found an apparently increased risk of death, espeđally in 
young patients vvith intractable epilepsy, associated with 
nỉtrazepam therapy.

ỉ. VVỵĩlỉc E, et a i  The mechanism oi aitrazepam*ỉnđuced droỡỉiog and 
. aspiratìon. f f  Engl J  Med 1986; 314: 35-8.

2. Lỉm HCN, t í  ai. Nitrazepam-lnduced cricopharyngeal dysphagia, 
abnom ul esophageal perỉstalsỉs and assodated broadìM pạsm : probable 
cause of niưazepăm-rẽlated sudden death. Brạìn Dev 1992; 14: 309-14.

3. Murphy JV, t í  aĩ. Deaths ỉn young chíỉđren receỉvỉng nỉtnzepam . ỉ  
Pediatr 1987; 111: 145-7.

4. Rỉntahaka PJ. et a i  Inddcnce of deaỉh in patíents w ith  incractabỉe 
epilepsy đuring níưazepam  trea tm en t Epiĩipsia 1999; 40: 492-6.

Porphyría. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassihes nitrazepam as 
probably porphyrinogenic; it shouỉd be prescribed only for 
compelling indications and precautions should be consid- 
ered in all patients.1

1. The Drug Database for Acuie Porphyria. Available at: http://w w w . 
dnigj-porphyria.org (accessed 18/03/11)

Interactions
As for Diazepam, p. 1068.1.

Pharmacokinetics
Nitrazepam is íairly readily absorbed hom  the gastro- 
intestinal ữact, although there is some individual varìation. 
Peak plasma concentrations occur 2 to 3 hours aỉter 
ingestion. It is about 87% bound to plasma proteins. It 
crosses the blood-brain and the placental barriers and traces 
are íound in breast mỉlk. Niơazepam is metabolised in the 
liver, mainly by niưoreduction lollovved by acetylation; 
none of the metabolites possess significant activity. It is 
excreted in the urine in the form ol its metabolites (free or 
conịugated) w ith only small amounts of a dose appearing 
unchãnged. Up to  about 20% oỉ an oral dose is ỉound in the 
íaeces. Mean elimination halí-lives o{ 24 to 30 hours have 
been reported.

Distribution into breast milk. A mean milk-to-plasma 
ratio of 0.27 was obtained aỉter giving nitrazepam 5 mg 
orally for 5 nights to 9 puerperal women.* The accumula-

The Symbol t  denotes a preparation no longer actively marketed

tion of nitrazepam in milk over the study period was simi- 
lar to that in plasma.

ỉ. Maỉheson L et đỉ. Mỉdazoỉam and nỉoazepam  ỉn the matemiry vvari 
mỉlk concentratìons and dinỉcaỉ eSects. Br J  ơ in  Pharmaeoi 1990; 3Oi 
787-93.

Hepotic impairment. The pharmacokinetics of intravenous 
nitrazepam in 12 patienũ vvith dxrhosis oỉ the liver has 
been compared with 9 healthy subjects aged 22 to 49 
years and 8 healthy elderly subjeós aged 67 to 76 years.1 
The mean elúnination halí-liíe oỉ niơazepam was 26 
hours in yotmg and 38 hours in  elderly subjects, the đU- 
íerence, which was not signlhcant, bỏng chieũy due to 
the greater volume oỉ distribution in  elderly subjects. 
Although there was also no sỉgnỉScanr diữerence between 
young and eldeiỉy subjects in percentage oỉ unbound 
nitrazepam (13.0 and 13.9% respectively) there was a 
substantially higher unbound baction in the patients with 
drrhosis, the mean vaỉue being 18.9%, and đẹarancẹ of 
unbound nitrazepam was reduced relatíve to healthy sub- 
jects.

1. Jochemsen R. tí aỉ. E ííea  oỉ age a n d  liver d n hosis  on the 
phannacoldnetỉo of nỉtrazepam. B rJ  Om Pharmaal 1983; 15:295-302.

MetaboGsm. Aỉthough the acetyliatioh of the reduced 
metabolite oỉ nitrazepam has been reported to be con- 
trolled by acetylator phenotype,1 nó signiScant dUỊerences 
betvveen either halỉ-liíe or residual eãects oỉ nitrazepam 
were seen in slow and fast acetylators.2

1. Karỉm AKMB, Price Evans DA. Poỉymoxphỉc acecyỉatíon of niưazepam. J 
Mtd Gattí 1976; 13: 17-19.

2. Swift CG, tí al. Acetylator phenotype. niỉrazepam pỉasma cóncentraũoos 
and residQaỉ eâeas . B rJ  CUn Pharmacol 1980; 9: 312P-313P.

Preparatíons
Proprietary Preparations (details are given in Volume B)

Single-ingre<£ent Preparotions. AustraL: Alodorm; Mogadon; Austria: Mogadon; Belg.: Mogadon; Braz.: Nitrapan; Nltraze- 
pol; Sonebon; CantuL: Mogadon; Nitrazadon; Denm. -. Apodorm; 
Mogadon-h Padsyn; Fãu: Insomin; Fr.: Mogadon; Ger.: 
Domao-Purent; iineson; Mogadan; Novanox; Radedormt; Hong Konf. Alodormt; Mogadon; Hung.-. Eunoctin; Indùr. Bar- 
onitẽ; Donnin; Gentravit; Hypnoril; Hypnotex; Insomin; Nỉgap; 
Nipam; Nltavan; Nithxa; Nitrâvet' Nitrãz; Nlttocalm; Nìơosun; 
Nĩưosym; Indon.: Dumolid; Ití: Mogadon; Israet Numbon; ItaL: Mogadoru Neth.: Mogadon; Norũi.: Apodorm; Mogadon; NZ: Insomaf; Nitrados; phữipp.: Mozepam; Rus.: Eunoctín 
(3yH0HHH); Nỉtrosun (HinpocaH); Radedorm (Paaeaopu); S~A.fr.-. 
Arem; Mogadon; Onnodont; Paxadorm; Singapore. Dimat; 
Nĩtrados; Swed.: Apodonnt; Mogadon; Switz.: Mogadon; Thai.: 
Nĩtrados; UK: Mogadon; Semnos; Somnitet; Vcnez.: Orúrema.

Muki-ingredient Preporalions. china: Xỉ Li shu 

Phormocopoeid Preporolions
BP 2014: Nltrazepam Oral Suspension; Nittazepam Tablets.

Nordaxepam (riNNi
Á-101; Dẽmethyldiazeparn; Desmethyldiazepam; N-Des- 
methyldiazepam; NÓtdàzépam; Nordazepamunp; Nordiaze- 
pam;’ Rọ-5-2180;ÍHÓpflaJ3ẹnaM.
7-CNoro-13-dihydn>5-phenyl-2H-l,4-ber>zodiazepin-2-one. 
C 15H mCIN2O = 2 7 0 7  -

CAS —  ÌỎ88-H-5. - < b 
ATC —  N05BAỈ6'
ATC-Vet —  QN05BA16. ■ '
UNII —  67220MCM01.

PrọRỊe
Nordazepam is a long-acting benzodiazepine with the 
general properties of diazepam (p. 1063.2). It is the prindpal 
active metabolite of several benzodiazepines and has a half- 
lhe of 2 to 5 days. It is given in oral doses of up to 15 mg daily 
for the short-term ữeatment of anxiety disorders (p. 1028.1) 
and insõmnia (p. 1033.2).

Preparations
Propriatory Prepomtiona (details are given in Volume B)

Sỉngi»ingn(fien> Prepúmlions. Beíg.: Calmday; Fr.: Nordaz; 
Ger.: Trànxllium Nt; Gr.: Lotnax ỉtaL: Madar; singapore. Nor- 
daz.

http://www
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• ATC Vet —  QN05AH03. •. ■. I
ỤNII —  N7Ù69T4SịZH , ..........

Ptiarmacopoeias. In Eur. (see p. vii) and us.
' Ph. Bur. 8: (01anzapine). A yellow, crystalline povvder. 

Pracdcally insoluble in waten slightly sohible ỉn  alcohol; 
frcdy solũblé ỉn  dichloromethane. It shovvs polymorphism. 
USP 36: (01anzapine). A yellovv crystalline solid. Practically 
insoluble in  vvaten slightly soluble in đehydrated alcohol 
and in methyl alcohol; soluble in  propyl alcohol; sparingly 
soluble in acetonitrile.

StabiGty. A suspension oỉ olanzapine 1 mg/mL, made by 
crushing olanzapine tablets and suspending the povvder in 
a syrup-based mixture containing carboxymethylcellulose 
preserved w ith methyl hydroxybenzoate and propyl 
hyđroxybenzoate (Guy's Hospital paediatric base íonnula), 
vvas conãdered to be stable ior 2 vveeks when stored in a 

. reừigerator.1
1. Harvey £J, tí  a l  The preparation and stabiỉỉty oí a lỉquỉd olanzapỉne 

preparation for oral administratỉon in hospiials. Pharm J  2000; 265:275-
6.

O la n x a p in e  E m b o n a te  (BANM, riNNMỊ 

Embonãto de olanzapina; ơarưapine, Embonate d'; 
Olanzapinẹ Pamoate (USAN); Olanzapini Embonas: OnaH3a- 
nMHa 3m6oh3t. -
Cu H16O5,C17H20N4S,H,O=71 8.8 
CAS — 221373-18-8.
ATC —  N05AH03.
ATC Vet —  QN05AH03.
UNII —  X7S6Q4MHCB.

Uses and Administration
Olanxapine is a thienobenzodiazepine atypical antipsy- 
chotíc. It has aíũnity for serotonin, muscarinic, histamine 
(Hj), and adrenergic (Oi) receptors as well as various 
dopamine receptors.

01anzapine is used for the management of schỉzophrenia 
(beIow) and for the treatm ent of moderate to severê mania 
assodatèd with bipolar disorder (below). It is also given with 
Auoxetine for the treatm ent of the depressive phase of 
bipolar disorder (below) and íor ữeatm ent-resistant 
unipolar depression (p. 398.1). 01anzapine is usually 
given orally ox by intramuscular injection as the base. The 
longer-actỉng embonate salt is given by intramuscular 
injecdon. For all routes, doses are expressed in  terms of the 
equivalent am ount of olanzapine; oỉanzapine embonate
230.1 mg is equivalent to about lOOmg of olanzapine.

UK licensed product iníormation States that the usual 
initìal oral dose for sch izoph ren ia  is 10 mg daily as a single 
dose; thereaỉter dosage ađjustments may be made according 
to response at intervals oỉ not less than 24 hours to vvithin 
the range of 5 to 20 mg daily. The licensed starting dose in 
the USA is 5 to lOmg daily and ít is recommended that 
dosage adiustments beyond lOmg daily aie made at 
intervals of not less than 1 week; the daily dosage should be 
adjusted in steps oỉ 5 mg.

The long-acting depot preparatìon may also be given by 
deep intramuscular injection evcry 2 or 4  weeks for 
maỉntenance therapy of schizophrenia. Patients w ith no 
history ol olanzapine use should initìally be treated vvith 
olanzapine orally to assess tolerability and response. 
Treatment may then be started as follows, according to 
target oral olanzapine dose:
• lOmg daily: 210mg every 2 weeks or 405mg every 4 

weeks, then 150mg everỹ 2 weeks or 300 mg everý 4 
weeks after 2 months of therapy

• 15 mg daily: 300 mg every 2 weeks, then 210 mg every 2 
weeks or4Õ5 mg every 4 weeks after 2 months of theraípy

• 20 mg daily: 300 mg every 2 vveeks, then 300 mg everý 2 
weeks after 2 months of therapy

Patịents shouỊd be monỉtored for signs oí relapse during the 
first 1 or 2 m onths of ưeatment. If orãl olanzapine 
supplementation is required, then the combined total dose 
of both ỉormulatíons should not exceed the corresponding 
maximum oral dose of 20 mg daily.

For the treatm ent of acute mixed OT manic rpisodĩs in 
b ipo lar d lso rder, a lecommended initial oral dose is 10 or 
15 mg dally as monotherapy or lOmg if given as an adjunct 
to lithium or valproate; the daily dosãge may be ađjusted in 
steps of 5 mg ư  necessary, at intervals o( not less than 24 
hours to a dose of betvveen 5 and 20 mg daily. u  a response is 
achieved, therapy may continue at the same dôsage to 
prevent recurrcnce. For maintcnantx trtatmmt in patients 
whose manic episodes have responded previoũsly to 
olanzapine, the recommended starting dose is lOmg daily.

For the treatm ent of the d ep ress ive  p h ase  of bipolar 
disorder and for treatment-resistant u n lp o la r  depression , 
a recommended initlaỉ oral dose oí oỉanxapine te 5 mg once 
daily; dosage ađjustments may be made accordmg to 
efficacy and tolerance to within the range of olanzapine 5 to
12.5 mg daily for bipolar dteorder or 5 to 20 mg daily for

unipolar depression. In some countries olanzapine te 
available as a fixed-đose combination with ũuoxetine for 
these úidications.

For the rap id  co n tro l o f  ag ita tlo n  a n d  d is tu rbed  
behav ỉou r ỉn patients with schũophrenia or mania, 
o!anzapine may be given intramuscularly in an  initial dose 
ol 5 tó  lOmg iollovved by 5 to ỈOing ãs requỉred after 2 
hours. Not more than  3 injecdons should be given in any 
24-hour period and the maximum daily dose, induding 
olanzapine given orally, should no t exceed 20 mg. 
Injectỉons may be gỉven ỉor a maxhnum oỉ 3 days but 
trãnsíer to oral therapy should be staned as soon as põssible.

The metabolism oí olanzapine might be slovver in  lemale, 
elderly, or non-smoking patients; if more than one of these 
tactors te present, a lower initíal dose (e.g. 5 mg daily if given 
orally) and a more gradual dose escalation should be 
considered. The intramuscular dose should be ređuced by 
halí in the elderly. A lower starting dose of 150mg every 4 
weeks of the long-acting depot pieparadon ÌS not routinely 
indicated but should be considered in patients aged over 65 
years; treatment should not be started in those aged over 75 
years due to lack of data. See Administration in Hepatic or 
Renal Impairment, belovv ỉor doses in patients with hepatic 
or renal impairment.

For details of uses and assodated doses in adolescents, see 
Adminisưation in Children, belovv.

The benzoate and tartrate salts are used similarly in some 
countries.

Administration in children. In the USA. oỉanzapine te 
licensed for the treatment of schizophrenỉa and as mono- 
therapy for acute manic or mixed episodes assodated with 
bipolar disorder in adolescents aged 13 to 17 years. For 
both indications, the recommended initial oral dose ìs 2.5 
or 5mg once daily, increased to the target dose of lOmg 
daily. Eí&cacy bas been shovvn with doses ranging from
2.5 to 20 mg daily. Dosage adjustments, u  necessary, 
should be made in steps of 2.5 or 5 mg.

Although unlicensed in the UK for use in children and 
adolescents aged under 18 years, the BNFC suggests that 
olanzapine may be gíven to those aged 12 years and over. 
For the management of schizophrenia and the ưeatment of 
mania as pan  oí combination therapy, an initial oral dose of 
5 to 10 rag daily, adịusted to the usual range oí 5 to 20 mg 
daily, may be given; for the ưeatm ent oí mania as 
monotherapy, an inìtial oral dose of 15 mg daily, adjusted to 
the usual range oỉ 5 to 20 mg daily, te suggested.

Administration in hepatic or renal impairmenl. A starting 
dose of 5 mg daily of oIanzapine orally or by intramuscular 
injection, or 150mg every 4 vveeks of the long-acting 
depot preparation, may be necessary for patients with 
renal ọr hepatic impairment; for patients with moderate 
hepatíc insuỉGdency (Child-Pugh dasses A and B), the 
starting dose should only be increased with caution.

Bỉpolar disorder. OIanzapine is of beneht ỉor the treat- 
ment, and prevention, of mania, w ith or vvithout psycho- 
sis, in patients with bipolar disorder (p. 397.2), and the 
use of atypical antipsychotics in the management oỉ such 
parients te increasing. However, there have been indivi- 
dual ca se reports of olanzapine-induced mania (see 
p. 1091.3).

There te also ỉncxeasing ũiterest ìn the use oỉ olanzapine 
for the depressive phase oỉ bipolar disorder, and for other 
íorms of resistant depression. In some countries olanzapine 
is avaỉlable as a Đxed-dose combination with Ouoxetine. 
Reíeiences.

1. Shelton RC, t í  a i  A novel augm em atỉon strategy ÍOT ưeatm g T tsisunt 
roajor depreasỉon. Am J  Psychiatry 2001; 158: 131-4.

2. Rendell JM, tí  ai. O U nup ine  aỉóne or in combinatỉon for acute manỉa. 
Avaỉỉabỉe in The C odinuie Database o í Systematỉc Reviews; Issue 1. 
Chỉchester John Wfley; 2003 (accessed 24/05/05).

3. McCormadc PL W ỉsenun LR. Oỉanzapine: a revỉeyr oi ỉu  use ỉn ihe 
m anagemem of bipolar 1 diiorder. Drup  2004; 64:2709-26.

4. Sheỉton R C  Oỉanzapỉne/ũuoxeóne combinatìon íor bipoỉar depressỉon. 
Exptrĩ Rrv Neurothtr 2006; 6: 33-9.

5. Tohen M. tí  ai. O laniapine versus placebo ỉn the  ưeatm em  of 
adoỉescenu wiih bipolar mania. Am J  Pĩyớtiatry 2007; 164: 1547-56.

6. Sưawn JK  Delbelỉo MP. 01anzapừie ỉo r the ữeatxnem ol bipolar 
disorder ỉn chiỉdren and  adolescents. Exprrt Opm Pharmaaứur 2008; 9: 
467-74.

7. Deeks HD. Xeatỉng GM. Okuưapine/Quoxetỉne: a rrvỉew  of its use in the 
treatm ent of acute bỉpolar depression. Drugs 2008; 68: 1115-37.

8. G priani K tíũ ỉ .  O laràapine in ìong-term treacment for bipolar dỉsorder. 
Avalỉable ỉn The C odirane Database o ỉ Systematỉc Revỉews; lssue 1. 
Chỉchester John VVỈley; 2009 (accessed 01/06/09).

9. Trtvedi MH, t í  aL An integrated analysis of ólanzapine/ỉ1uoxetỉne 
combination ỉn đỉnỉcal niaU o í treatm ent-resstant depression. J  ơ in  
Psychiứtry 2009; 70: 387-96.

N ausea and  vomhing. For mentìon of the use of olanza- 
pine as a second-line drug to conơol nausea and vomiting 
in palliative care see p. 1814.3.

Parkinsonism. 01anzapine is assodated with a relatively 
low inddence of extrapyramidal disorders and has been 
studied* for use in the ơeatm ent of psychosis in padents 
with Parlónson's dỉsease (see Distuibed Behaviour,

p. 1030.2). However, there have been several reports cf 
adverse eHects induding exacerbatỉon of the movemer t 
disorder (see Paddnsonism, under Precautions, p. 1092.1)

1. W olten  EC, ct a l. O lanap ine  in  the treacment of dopuninom lm et c 
piychosis inpadents Mitta Parkinson's dỉsease. Nrurobgy 1996; 4 7 :108Ỉ -
7.

Psychkrtrie disorders. The main ưeatm ent ỉor post-trau ■ 
matìc stress dừorder (p. 1029.2) ÌS psychotherapy but 
adjunctíve olanzapine may be used in patỉents reb ac to r ' 
to psychotherapy anđ/or drug ưeatm ent with anddepres • 
sants. 01anzapine has also been tried for the conữol c 1 
aggrcssion in  children w ith autism and conduct disorde ■ 
(see Dteturbed Behaviour, p. 1030.2).

Schizophrenia. Studies suggest that olanzapine is as effec 
tive as haloperidol against positive symptoms oỉ schúo 
phrenỉa (p. 1031.3) and more ehective against negarivi 
symptoms in  the short-term and possibly in the long 
tenn,1'5 although a systematic review considered the evi 
dẹnce equivocal.6 Quality of liíe has also been judged t( 
be greater in patients ưeated vvith olanzapine.7 In com 
parative studies, extrapyramidal ađverse eííects have beer 
less írequent with olanzapine than haloperidol and fewe 
patỉents have discontinued treatment vvith olanzapine 
There are relatively few published comparisons vvith othe 
atypical antipsychotics, but one systematic revievv4 con 
duded tha t there vvas little to diílerentiate between olan 
zapine and rísperidone apart from their adverse eỉíects; ris 
peridone was particularly assodated vvith movemen 
disorders and sexual dyshmcrion vvhile olanzapint 
induced rapid weight gain. Another study has suggestec 
that olanzapine is not iníerior to đozapine.’ A more recen: 
systematic revievv10 íound that olanzapine may be slightly 
more eííective than aripiprazole, quetiapine, rísperídone, 
and ziprasidone, vvhereas no diữerence in efficacy was 
found vvhen compared with amisulpride and dozapine 
Olaiưapine was also lound to be assodated with more 
vveight gain than most other atypical antipsychotícs except 
for dozapine. 01anzapine's efficacy in the treatm ent oi 
patients w ith reừactory schizophrenia remains to be deter- 
mined; a small, randomised study ỉound it to be no more 
eữective than haloperidol.11

OIanzapine has also been studied12' 14 for the ưeatm ent ol 
schũophrenia in children and adolescents. and ÌS licensed 
íor such use in some countries.
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the interaatỉonal double-bỉind olaraaplne trlaL Eur Neunpsỹđtopharma- 
co/1997; 7: 125-37.

4. Toỉỉeỉson GD, tí a i  Olanxapine versus haloperidol ỉn the ữeatm ent of 
sdiỉzophreiủa and schizoafíective and schixophrenưorm dlsorders: 
results o ỉ an im em atỉonal colỉaboratỉve tríal. Am J  Psychiatry 1997; 154: 
457-65.

5. Bhana N. t í  ai. Oỉanzapine: an updated re^ievy of iu  use ỉn the 
m anagem ent of schỉxophrenia. Drvỹí 2001; 61 :1  ỉ 1—61.

6. Duggan L, t í  a i  01anzapine ỉor schizophrenia. Avaiiable ỉn The 
Codirane Database of Systematỉc Revievvs; ỉssue 2. C hỉchester John 
VVUey; 2005 (accessed 24/05/05).

7. Hamilion SH. tí  aỉ. 0ianzapine versus placebo and haloperidol: quaỉỉry oi 
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8. Jayaram  MB, tí  ai. Risperidone versus oỉanzapine for schizophrenia. 
Avaỉlabỉe ỉn  The Cochrane Database oí Systematíc Revievvs; Xssue 2. 
Chichester. Joỉm  Wiỉey; 2006 (accessed 16/01/07).

9. Naber D, t í  ai. Randomlxcd double btind comparison o ỉ olanzapine Vĩ 
dozapine 011 subjcctìve vvell-being and dinicaỉ outcome ìn patíenu  wíth 
schỉzophrenia. Acta Psydìiatr Scand 2005; 111: 106-15.

10. K om oua K, tí  ai. Olánzapine versus other atypical antìpsychotics for 
sdìizophrenỉa. Avaỉlable ỉn The Cochrane Database oỉ Systematíc 
Reviews; Isstie 3. Chỉchesten John VVUey; 2010 (accessed 24/03/10).

11. B uchanan RW. t í  a l  Oỉanzapìne ơeatm eni o í residual posirive and 
negadve symptonư. AM J  Psychiatry 2005; 162: 124-9.

12. Q uỉntana H, tí  ai. An open-ỉabel study o í olanzapine in chỉỉdren and 
adoỉescenu with schỉzophrenia. J  Psychiatr Pratí 2007; 13: 86-96.

13. Dictmann RV/. tí  aỉ. Bííectiveness and tolerabiỉiry of olanzapine ln  the 
creatment o ỉ adoiescenu with schỉzophrenỉa and related psychoric 
disorders: resuhs (rom a ỉarge, prospectlve, open-label studỹ. J  Chữd 
Adolac Psyótopharmacoỉ 2008; 18: 54—69.

14. Kryxhanovskaya L  t í  aỉ. Oỉarưapine versus placebo in adolescents wỉth 
sdỉỉxophrenia: a 6-week. randomứed. double-blind, placebo-conưolled 
trỉaỉ. J  Am Acad ƠÙIÂ Adoỉac Psỵchiũtry 2009; 48: 60-70.

Stuttering. Although olanzapine may be of beneht ỉn  the 
treatment of sruttering (p. 1078.1),1-2 it has been asso- 
dated vvith reports of stuttering in 6 adult patients with 
schũophrenia or depression.3

1. Lavid N, t í  a i  M anagement oí child and  adolescent stutterỉng with 
oỉanzapine: three case reportỉ. Amt Cỉin Psyehiatry 1999; 11:233-6.

2. M aguỉre GA. tí al. Olaíưapine ỉn  the treatroent of developmental 
stunerỉng: a double-blind, placebo-comroDed trìaL Ann ơ in  Psychiữtry 
2004; 16: 63-7.

3. B ir  KJ, t í  a i  Olanxapine- and dozapine-ỉnduced stunerỉng: a case serỉes. 
Ĩharmaapĩyáúatry 2004; 37 :131—4.

Tòurette's syndrome. When drug treatm ent te requữed for 
tics and behavioural distuibances in  Tourette's syndrome 
(see Tics, p. 1030.1) halopetidol or pimozide are com-

All aoss-references reíer to entries in Volume A
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monly used but atypical antìpsychotics, induding olanza- 
pine, are inơeasingly being tried.1'5

1 . Stamenkovic M, t í  at. EHective open-label rreatm cnt of tữurette's 
disorder wỉth otamapine. ỉnt CUn Pĩychopharmacol 2000; 15:23-8.

2. Ono£ij M, tía ỉ. o la u a p in e  ỉn severe Giỉỉes de ia Touretce syndrome: 8 
52-week double-blind cross-over study vs. low-dose pim oàde. J  Neuroỉ 
2000; 247: 443-6.

3. Budman CL, tí  »L An open-ỉabeỉ srudy of the treatm ent eSỉcacy oỉ 
olanzapine for Tourette's disorder. 3  ơ ừ t Psychiatry 2001; 62: 290-4.

4. Stephens RJ. tí  a i  Olanzapine ỉn the treatm ent of aggressỉon and tícs ỉn 
diỉỉdren with Touretie's syndrome: 8 pỉlot study. J  ơùlắ  Adolesc 
Psydtopharmaaỉ 2004; 14; 255-66.

5. McCracken JT. t í  aL Eữectíveness and tolerability oỉ open ỉabeỉ 
oỉanzaplne in chỉldren and adoỉescents w ith Tourette syndrome. 3 Oùld 
Adolesc Psỵckopharmacol 2008; 18: 501-8.

Adverse E/ĩects, Treatment, and Precautions
Aỉthough olanzapine may share some of the ạdverse eữects 
seen with the dassical antipsychotics (see Chỉorpromaãne. 
p. 1047.2), the inddence and severity of such effects may 
vary. The most írequent adverse eổects with olanzapine are 
somnolence and vveight gain; hyperprolactinaemia is also 
common, but usually asymptomatic. Increased appetíte, 
dizâness, ỉatigue, elevated plasma glucose, triglyceride, and 
lỉver enzyme values, oedema, orthostatic hypotension, and 
mild transient antimuscarinic eỉỉẹcts such as constipation 
and dry mouth are also reladvely common. Blood dyscrasias 
incịuding agranulocytosis, eosinophilia, leucopenia, neu- 
ơopenia, and thrombocytopenia have also been reported. 
VVeight gain, sedation, and liver enzyme values, lipid, and 
prolạctin alterations may be grèater ỉn  adolescents than in 
adults. More severe abnormalitíes oỉ glucose homoeostasis 
are uncommon; severe hyperglycaemia, or exacerbadon oỉ 
pre-existing diabetes, sometimes leading to ketoađdosis, 
coma, or death, has occurred. Clinicaĩ monitoring íor 
hyperglycaemia has been recommended, espedally in 
patients vvith or at riỉk oỉ developing diabetes. Clinical 
monitoring of plasỉha lipids and weight have also been 
recommended.

01anzapine is assodated vvith a lovv inddence oỉ 
extrapyramidal etíects, induding tardive dyskinesia, 
although these eữects may be more likely at high doses 
and in the elderly; the risk of tardỉve dyskinesia also 
increases with long-tenn use. Neuroleptlc malignant 
syndrome has been reported rarely.

Patients receiving o!anzapine intramuscularly should be 
dosely observed for 2 to 4 hours for hypotenãon, 
bradyarrhythmia, and hypoventilation. OIanzapine should 
not be given intramuscularly to patìents with a history oỉ 
cardiovascular dỉsẹase or aíter heart surgery; caution is 
recommended when giving olanzapine orally to such 
patients and to those with cerebrovascular dỉsease or 
condinons predisposing to hypotension. It is recommended 
that blood pressure is periodically assessed in elderly 
patients.

The antímuscarinic effects of olanzapitìe contra-indicate 
its use in  padents with angle-dosure glaucoma; caution is 
also advised in those with conditions such as benign 
prostatic hyperplasia or paralytic ỉleus. 01anzapine is also 
not recommended in Parkinson's disease since itỉ use has 
commonly been assodated with an increase in parkinsonian 
symptoms and halludnations. It should be useđ vvith 
cãutìon in patients vvith hepatic impainnent, or a history of 
blood dyscrasias, bone marrow depression, or myeloproli- 
íerative disease. Seizures are rare with olanzapíne but it 
should be used with care in those w ith a hỉstory of seizures 
or with conditíons that lower the'seizure threshold.

When olanzapine is used for the depressive phase in 
bipolar disorder or for unipolar depression, patients should 
be dosely monitored during early therapy until signiỄcant 
improvement in depression occurs because suidde is an 
inherent risk in depressed patients. For íurther details, see 
Bipolar Disorder, p. 397.2 and Depression, p. 398.1.

0 1 a n z a p in e  m a y  affec t th e  p e r ío r m a n c e  ol sk illed  tasks 
s u c h  as d riv in g .

YVithdravval symptoms, induding svveating, tremor, 
anxiety, and nausea and vomiting, have occuưed rarely 
w hen olanzapine has been stopped abruptly; a gradual dose 
reduction may be appropđate vvhen stopping oỉanzapỉne.

Reíerences.
1. Beasỉey C M  t í  ai. Sâỉety of olanzapine. J  Qht Psyđỉiatry 1997; 58 (suppỉ

10): 13-17. _
2. Biswasl PN, t í  al. th e  phannacovỉgỉỉance oỉ olanzapỉne: resuỉts o ĩ 8 post- 

m arkedng survciỉlance study on  8858 patỉem s ỉn  England. J  
Psychopharmacoỉ 2001; 15:265-71.

3. Kryzhanovskaya LA. t í  aL The safety of olanzapỉne in adoỉescents wỉth 
schkophreala or bipolar I disorden 8 pooled anâlysỉs oí 4  dỉnỉcal trials. J  
Clin Psychiaữy 2009; 70: 247-58. Correcđoo. ibid.; 1729.

4. M arder SR, tí  al. Case reports of postmarketỉng advene event 
experỉences with olanzapine ỉntramuscular ưeatm enỉ ỉn patỉents wỉth 
agỉtatỉon. J  Ciin Pĩychỉatry 2010; 71 :433-41.

Breost ỉeeding. From a study1 oỉ the distribution of olạn- 
zapỉne into breast milk in 7 breast feeding ivòmen taking 
a  median dose of 7.5 mg daily, it was estimated that the 
weight-adjusted median dose ingested by the breast-feđ 
iníants was 1.02% oỉ the m atem al dose. 01anzapine was 
no t detected in the plasma oỉ the 6 inỉants bom  whom a

sam p le  w a s  tak e n ; n o  a d v e rse  e ữ e c ts  w e re  s e e n  in  a n y  of 
th e  7  in ỉa n ts .  H ow ever, Ư K  licerised  p ro d u c t in ío rm a tio n  
States t h a t  a t  s tead y  S ta te t h e  e s t im a te d  m e a n  e x p o su re  of 
b re a s t- ỉe d  in ỉa n ts  o í m o th e r s  ta k in g  o la n z a p in e  w o u ld  b e  
1 .8 %  o ỉ  t h e  m a te m a l d o se  a n d  re c o m m e n đ s  t h a t  p a tìe n ts  
sh o u ld  n o t  b re a s t  fe ed  ư  th e y  a re  ta k in g  o la n z a p in e .
. ỉ. Gardỉner SJ, tí aL Transfer of oỉanzapỉne into breast mỉỉk, caỉcuỉatíon 01 

infanf drug dose. and eãect on breast-íed ỉnỉants. Am J Psydrìatry 2003; 
160: 1428-31.

Effeds on the blood. A reviewl has described 11 reports 
ọ{ olanzapine-assodated haematotoxitíty tha t induded 3 
cases oi agranulocytosis, 6 of neuttopenia, and 2 oỉ leuco- 
penia. In most cases, the haematotoxidty devdoped 
within the first month of ưeatment and patients recovered 
aíter olanzapine withdrawal. There was a history oỉ doz- 
apine-assodated haematotoxidty in  5 patients. It was sug- 
gested that white blood cell counts should be monitored 
periodically during olanzapine ơeatment.

01anzapine has also apparently delayed recovery oỉ 
granulocyte counts in  patients w ith dozapine-induced 
granuỉocytopenia who were switched to olanzapine beíore 
blood coũnts had retum ed to the normal range.2

There have been case reports3-4 of thrombocytopenla 
assodated with olanzapine treatment. In one report,5 the 
patient improved on stopping olanzapine but subsequentỉy 
had a similar episode assodated with benzatropine therapy. 
In another report,* an elderly patient with pre-existmg 
immune thrombocytopenia died bom  bleedìng complica- 
tions due to thrombocytopenia assodated vvith olanzapine 
treatment; the patient's plasma concentration oỉ oỉanzapine 
vvas reponed to be 10 times the usual mean therapeutíc 
value.

1. Tolosa*Vỉleỉỉa c  tíaỉ. Oỉanzapỉne*ỉnduceđ agranulocytosỉs: a case rcport 
and revỉew  of the lỉterature. Pro$ Neuropsychopharmacol Bioỉ Psyckiatry 
2002;26:411-4 .

2. Fỉynn sw, tí aỉ. Prolongatỉon oí doaapine-ỉnduced granuỉocytopenỉa 
assodateđ wỉth olanaapme. Jơin Psydtopharmacoi 1997; 17:494-5.

3. Bogunovic o . Viswanathan R. Thrombocytopenỉa possỉbly assotíated 
w ith olanaapine and  subsequentỉy w ỉth  benaưopỉne mesylate. 
Pĩyáiosơmatia 2000; 41: 277-88.

4. Canilỉo JA. tí  al. Thrombocytopenỉa and  ỉataỉỉty assodated with 
oỉanxapine. Eur J c'Un Pharmacol 2004; 60: 295-6.

Effeds on body temperature. 01anzapine has been asso- 
dated with occasional reports of hypothermia. In One 
report1 body temperature ĩell as low ãs 33.4 degrees over 
several days ỉn  a woman receiving olanzapine for bipolar 
disorder. The patient, who also had subdinỉcal hypo- 
thyroidlsm, was asymptomatỉc, and body temperature 
retumed to nonnal once olanzapine was stopped; it was 
undear whether the endocrine abnormalities had contrib- 
uted to the conditỉon.

1. Blass DM, Chuen M. Olanzapine-assodated hypothennia. Psychosomatìa 
2004; 45: 135-9.

Effeds on ix>dy-weisht. The increased risk oi weight gain 
w ith some atypical antípsychotics is discussed unđer 
Adveise Eííects of Clozapine, p. 1059.1.

Further reíerences.
1. Habeiíellner EM, Rittmannsberger H. Weight gaỉn durỉng long-term 

treatm ent w ith okuoapỉne: a  case series. Irtí ơin Psychopharmxưoi 2004; 
19: 251-3.

2. Hennen J, tí ai. Weỉght gain đuríng treatm oie of bỉpoỉar I patíents wỉth 
olanzapỉne. J Om Psyckiatry 2004; 65:1679-87.

3. Hester EK. T hnm er MR. Current optíons in  the xnanagement oi 
oỉanxapỉne-assoổated weỉght gaỉn. Am Pharmacother 2005; 39: 302-10.

Effeds on carbohydrate metaboiism. The increased risk 
of glucose intolerance and diabetes mellims with some 
atypical antipsychotics, and recommendations on monitor- 
ing, are dỉscussed im der Adverse Eữects of Clozapine, 
p. 1059.2.

F u r th e r  re íe re n c e s  fo r  su c h  e ttec ts  a s s o d a te d  vvith 
o la n z a p in e  u s e  a re  g iv en  b e ĩo w ; in  so m e  cases th e  o u tc o m e  
w a s  ía ta l.

1. Bettỉnger TL. tí  aỉ. Oỉaoxapine-induced gỉucose dysreguỉation. Artn 
Pharmáeother 2000; 34: 865-7.

2. Roelaro J. M ukheijee SM. 01anzapine*induced hypergỉycemic 
nonketonic co ma. Am Pharmacother 2001:35: 300-302.

3. Bonanno DG, t í  al. Olanzapine~lnđuced d iabetes. meHitus. Am 
Pharmaather 2001; 35: 563-5.

4. Ragucd KR. Wells BJ. OIanzapine-lnduced dỉabetỉc ketoaddosis. Am 
Phármacother 2001; 35: 1556-8.

5. Koller E, t í  aL Atypical antipsychoàc drugs and hypergỉycemia in 
adolescents. JAMA 2001; 286: 2547-8.

6. CSM. Olaxuapine (Zyprexa) and dỉabetes. Cuntrứ ProbUms 2002; 28: 3. 
Aỉso avaúable au  http://wwwjnhra.gov.uk/hom e/idcplg? 
IdcService=GET_FILE&dDocName*CON0074546-RevÌ3ÌonSelection- 
Method*LatestReỉeased (accessed 21/08/08)

7. Koro CE, t í  ai. Assessment o í ỉndependent effea of olanaapine and 
lisperidone on risk o í dỉabetes among patíents w ỉth sđiỉzophrenia: 
populadon based nested case-ajnơoỉ study. BAƯ2002; 325: 243-5.

8. Ramaswamy K  t í  aỉ. Rỉsk of diabetìc kẻtoađdodạ after exposure to 
risperidone o r oỉamapỉne. Drug Sđfrty 2007; 30: 589-99.

Effeds on the cardiovascular System. Two oỉ 3 elderìy 
padents who developed venous ihromboembolism shortlỹ 
after starting treatment w ỉth olanzapine also had symp- 
toms of puhnonary embolism.1 There have been 2 hưther 
isolated cases2-3 of pulmonary embolism assodated with 
olaiưapine therapy; it had been reported in a 28-year-old

man2 and in a 22-year-old man3 after 10 weeks and after 
6 months of olanzapine therapy, respectively. Both 
patíents recovered and were switched to another atypical 
antípsychotìc.

For a discussion of sudden unexpected deaths assoõated 
with antípsychotic use, see under Adverse E&ects of 
Chlorpromazine, p. 1047.3.

1. Hẫgg s. tí aỉ. Olanzapine and venous thromboembolỉsm. ừứ ơ in  
Psydtopharmaal 2003; 18: 299-300.

2. Waage IM  Gedde-DahJ A. Puỉm onary embolỉsm possibly assodated 
with olanzapine trea tm en t BMJ 2003; 327:1384.

3. Health Canada. O ỉaiưapine (Zyprexa): suspeaed  assodatkm with 
puỉmonary embolỉsm. Can Adveru Reatí Newt 2005; 15 {ỉ): 5. Also 
avaỉỉabỉe au http://www.hc-scgc.ca/dhp-mp5/alt_iormats/hpft-dgpsa/ 
pđf/medeff/cam-bcei_vl5nỉ-eng.pdỉ (accessed 21/08/08)

Effects on Kpid metobo&sm. The increased risk oí hyper- 
lipidaemia with some atypical antipsychotícs is discussed 
under Adverse Effects of Chlorpromazine, p. 1049.1. See 
also Eữects on Carbohydrate Metabolism under Adverse 
Eííects of Clozapine, p. 1059.2.

Further references.
ỉ .  Osser DN, tí  aỉ. 01anzapine ỉncreases weỉght and  serum trỉgỉyceride 

levels. /  CUn Psydàatry 1999; 60 :767-70.

EKeds on the Bver. Acute hepatocellular cholestadc jaun- 
dice developed in a 78-year-old woman 13 days after start- 
ing ưeatment with olanzapine.*

1. Jadaỉỉah KA. tí  ai. Acuie hepatoceQular-choIestatỉc Uver ỉnjury aíter 
olanzapine therapy. A m  httem Med 2003; Ỉ38: 357-8.

Effects on the nervous System. A 31-year-old woman 
with a complicated medical històry suữered threẹ geheral- 
ised tonic-donic seizures after 13 days of therapy with 
olanzapine.1 She recovered after treatment with pheny- 
toin. Another patient with Hundngton's disease also suf- 
íered a severe generalỉsed tonic-donic seizure after tteat- 
ment with olanzapine 30 mg daily for 1 month.2 
01anzapine was contínued but carbamazeplne was added; 
there was no recurrence of the seizuie.

1. Lee JW, tí al. Seỉzure assodated w ỉth oỉanaapỉne. A m  Pharmaeother 
1999;33:554-6.

2. BoneỉU RM. OIanzapine*assodated seỉrure. A m  Pharmanứur 2003; 37: 
149-50.

Effects on the pancreas. There have been reports ot pan- 
creatìtís assodated with olcưuapine.1"3 See also imder 
Clozapine, p. 1060.2.

1. Doucette DE, tí  al. Oỉaxuapỉne-ỉnđuced acute panaeatỉtỉỉ. A m  
Pharmaeother 2000; 34: 1128-31.

2. Hagger R, ữ  a i  oỉanxapỉne and pancreatỉtỉs. Br 3  Psychiaứy 2000; 177: 
567.

3. Waagc c tí  ai. OUnzapỉne-ỉnduced pancreatitis: a  case report. J0P2004; 
5: 388^91.

Effects on sexual functỉon. Priapism has been reported1'2 
in 2 patìents receiving oIanzapine.

1. Deirntenịỉan JM, t í  ai. 01anzapine-ỉnduced reversỉbỉe prỉapỉsm: a case 
report. J Qin Psychophamutcol 1998; 18: 351-3.

2. Songer DA. Barclay JC. Olanzapine-ỉnduoed príapỉsm. Am 3 Pĩydùatty 
2001; 158: 2087-8.

The eldeHy. For a discussion oỉ the lisks assodated with 
antípsychotíc use in the elderly, see under Precautìons of 
Chlorpromaáne, p. 1051.1. The use oí atypical antìpsy- 
chotícs in elderly patìents w ith d em e n tia  ìs also discussed 
in hirther detail under Risperidone, p. 1105.1.

Extrapyramidal disorders. There have been Isolated 
reports1-2 of tardive dyskinesia assodated with oỉanzapine 
treatment. However, the inddence of extrapytamidal 
eHects (p. 1049.2) is generally lovver with atypical than 
dassical antípsychotics.

1. Heưán A. Vázquez-Barquero JL. Tardive dyskỉnesia assodated with 
olanrapỉne. Am  Ịntem Med 1999; 131:72.

2. Bella VL Piccoli F. Olarưepỉne-induced tardive dysklnesỉa. Br 3 
Pĩyehiatry 2003; 182: 8 ỉ -2.

Mania. Aỉthough oỉanzapine ỉs used in ứie ưeatment oỉ 
bỉpolar disorder, it has been assodated with reports oỉ 
manỉa ỉn both schizophrenic and bipolar patients.1*4 A 
repon spomored by the manuỉacturers noted that no asso- 
ciatìon was seen in pooled data ừom  2 pỉacebo-controỉled 
studies involving 254 bipolar patients.5

1. Lindenmaycr J-P. K ỉebanov R. 01anzapỉne-ỉnduced m ank-ỉỉke 
syndrome. 3 Qin Psyđùatry 1998; 59: 318-19.

2. Fỉtz-Gerald MJ. t í  ai. O latuapine-induced manỉa. Am 3 Psydĩiaữy 1999; 
156:1114.

3. Aubry J-M, tí ai. Possibỉe tnductíon of m anỉa and  hypoạunia by 
otarưapine or rỉsperỉdone: a o ỉtỉcaỉ revíew of reported cases. 3 ơ in  
Ptyehiatry 2000; 61:649-55.

4. Henry c  Demotes-Mainard J. Oỉanxapỉne-ỉnduced m anỉa ỉn bỉpoUr 
disorders. 3 Pĩydtiatry Natrosá 2002; 27: 200-201.

5. Baker RW, tí ai. Pỉacebo-controlỉeđ trỉals do not find assodatlon of 
oỉanrapỉne wỉth ẹxacetbatỉon of bipolar manỉa. 3  Affèđ Dtiord 2003; 73: 
147-53.

Neuroleptic malignant syndrome. Cases oi neuroleptic 
maỉignant syndrome (p. 1050.2) have been assodated 
with olanzapine therapy.1-4

I. Ftlice GA. t i  al. Neuroleptic m alignant synđrome u s o d a to l w ith 
olaiuapine. A m  Pharmaeơther 1998; 32: 1158-9,

http://wwwjnhra.gov.uk/home/idcplg
http://www.hc-scgc.ca/dhp-mp5/alt_iormats/hpft-dgpsa/
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2. N yfort-Hanscn K, Alderman CP. Possĩblc neuroleptỉc malỉgnant 
syndrom e assodated wỉth olarưapine. A m  Pharmacother 2000; 34: 667.

3. Suh H, t í  ai. Ncuroíeptic m aỉỉgnant syndrome and lovv-dose olanxapỉne. 
Am J  Psydtiaữy 2003; 160: 796.

4. Kogọỉ 'K  Velỉkonja L 01anzapine taduced neuroleptic maỉỉgnant 
syndrom e-a ca$e rẽvỉew. Hum Psyứiopharmaal 2003; 18: 301-9.

O verdosage. A 2V4-year-old boy was (ound sleeping and 
diỉBcult to arouse aíter taking one or two 7.5-mg olanza- 
pine tablets.1 His reported symptoms índuded agitation, 
aggressive behaviour, miosis, hypersalivation, tachycardia, 
and ataxia; he recovered after 24 hours. Symptoms sug- 
gestive of diabetes insipidus, together with mlld CNS 
depression, have also been reported,2 in an adolescent 
who took 75 mg oỉ olanzapỉne with a smaU quantíty of 
prazepam. The polyuria responded to desmopressin. A 
reviewJ identiSed 29 íatalitìes assodated vvith olanzapine 
overdose, but evidence oỉ a direct causatìve relationship 
was limited.

1. Yĩp L, tí  ai. Olanzapỉne toxidty in a toddler. Ptdiatria 1998; 102: 1494.
2. Etíenne u  t í  aỉ. Poỉyuria alter olanzapine overdose. Am J  Psychìatry 2004; 

161:1130.
3. Chuc p, Sìnger p. A review of olanzapine-assodated toxirìty and íaiaỉity 

ỉn overdose. J  Pĩychiứtry Neurosà 2003; 28: 233-61.

Porldnsonism. Worsening of motor functìon has been 
reported'"4 in patients with parkinsonism after use of olan- 
zapine.

1. Graham  J M  tí al. Oỉanzaplne in the treatm ent oỉ haỉludnosiỉ in 
idiopathic Parkinson's discase: a  cauúonary note. J  Neuroi Neurosury 
P sy ó íia ữ y  1998 65: 774-7.

2 ..  .Moỉho ES, Pactor SA. W orsenỉng oí m otor ỉeatures.oĩ parkinsonism vviih 
oỉanzapỉne. Mơv Dừord 1999; 14: Ỉ014 -Ỉ6 .

3. Goetz CG, t í  al. OUnxapine and dozapine: comparacỉve cữccts on m otor 
functíon ỉn halỉudnatíng PD patíencs. Neuroỉogy 2000; 55: 789-94.

4. M anson AJ. t í  aỉ. Lovr-dose oUnxapine for levodopa induced 
dyskỉnesỉas. Neurolữgỵ 2000; 55: 795-9.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, dassiíies olanzapine as 
probably not porphyrinogeniq it may be used as a drug oí 
first choice and no precautions are nẽeded.'

1. The Dmg Database ỉor Acute Porphyria. Avaliable au h ttp://w w w . 
drup-porphyria .org  (accessed 11/10/11)

Pregnancy. The manuíacturer has reviewed both prospec- 
tive and reơospective cases oỉ pregnandes that have been 
exposed to olanzapine treatm ent.1 Of the 37 prospective 
pregnandes. there were 14 therapeutic abortions (with no 
repoited abnonnality in  the íetus), 3 spontaneous abor- 
tíons (again with no reported abnormality in the ỉetus), 
and 1 still-birth. The remaining 19 pregnandes induded 
16 nonnal births vvithout complications and ỉ premature 
birth; the 2 other births were complicated by post-teim 
deliveries. Eleven retrospective cases were also idenóGed 
and induded 2 cases of major maltormation (dysplastic 
kidney and Down's syndromẽ), 1 case of íetal deãth after 
a matem al overdose, and 1 case each of neonatal convul- 
sion and sudden inỉant death. Por comments on the use oỉ 
some atypicaỉ antipsychotics, induding olanzapine, during 
pregnancy, see under Precautions of Clozapine, p. 1061.2.

1. Goldsteín DJ, et aỉ. Olanzapme-exposed pregnandes and lactation: eariy 
experience. J  ơ ừ t Psydupharmacoi 2000; 20: 399-403.

Speech disorders. Although olanzapine may be used in 
the treatm ent oỉ stutteiing, it has also been assodated 
w ith repọrts of the development of the disordei, see under 
Uses and Administration, p. 1090.3.

Interactions
The Central eỉỉects oỉ other CNS depressants, induding 
aicohoỊ, may bé enhanced by olanzapine. 01anzapine may 
antagonise the e&ects of dopamineigics. Neuưopenia may 
be mọre common when olanzapine iỉ given with valproate. 
Use w ith vaỉproate or li thi um  has also been assodated vvith 
an increased inddence oỉ tremor, dry mouth. increased 
appetíte, and weight gain. There may be a risk of QT 
prolongatỉon w hen olanzapine is given w ith other drugs 
that are known to cause thĩs eỉĩecL

Drugs that induce hypotensỉon, bradycardia, or respir- 
atory depression should be used with caudon in patients 
given ỉntramuscular olanzapine. Parenteral benzodiazepine 
ư ea tm en t should be given at least 1 hour after 
intramuscular olanzapine as it is recommended that they 
are not given together.

The metabolism o{ olanzapine is mediated to some extern 
by the cytochrome P450 isoenzyme CYP1A2. Use with 
drugs tha t inhibit, induce, or a a  as a subsơate to this 
isoenzyme m ay aữ e a  plasma concentrations of olanzapine 
and a dose acyustment oỉ olanzapine may be required. The 
CYP1A2 inhibitor Ouvoxamine signiBcantly inhibits the 
metabolism of o!anzapine. The dearance of olanzapine is 
increased by tobacco smoking and carbamazepine.

V alproate. In a study of 4  patients, valproate reduced 
plasma concentrations of olanzapine by 32.3 to 78.8% 
(mean 53.6%).1

1. Bergemann N. eí ai. Valproate low en plaỉm a concentntions of 
olanaapỉne. Pharmaapsyekiaũy 2005; 38:44.

Pharmacokinetics
01anzapine is well absorbed bom  the gastrointestinal tract 
after oral doses but undergoes considerable first-pass 
metabolism. Peak plasma concentratìons occur about 5 to 8 
hours after oral doses and about 15 to 45 minutes aíter an 
intramuscular dose. 01anzapine is about 93% bound to 
plasma proteins. It is extensively metabolised in the liver, 
mainly by direct glucuronidation and by oxidation medỉated 
through the cytochrome P450 isoenzynies CYP1A2, and, to 
a lesser extern, CYP2D6. The 2 major metabolites, 10-N- 
glucuronide and 4'-N-desmethyl o!anzapine, appear to be 
inactive. About 57% of a dose is excreted in the urine, 
mainly as metabolites, and about 30% appears in the ỉaeces. 
The mean plasma elỉmination half-!iíe has been variously 
reported to be about 30 to 38 hours; halMives tend to be 
longer in íemale than in male patients. OIanzapine is 
distributed into breast milk.
References.

1. Callaghan JT. rr al. 01anzapine: pharmacokinctic and pharmacodynamic 
profile. Clirt Pharmacotínet 1999; 37: 177-93.
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Preparations
Propríetary Preparatiom (detaílỉ are given in Volume B)

Single^ngrediant Prsporotionỉ. Arg.: Apsỉco; Midax; Sartina; 
Simina; Zyprexa; Austral.: Lanzek; Laiưek; Zylap; Zypine; 
Zyprexa; Austria: Zypadhera; Zyprexa; Betg.: Zypadhera; 
Zyprexa; Braz.: Lanzamed; Olazo(ren; Zopix; lyprexa; Canad.-. 
Zyprexa; Chữr. Amulỉũi; Oleanz; olivin; Sincris; Tanísel; Zapi- 
nex; Zyprexa; Chìna: Ou Lan Ning Ximin (S& );
Zyprexã Cz.: Aedon; Arkolămyl; Clingozan; Lapozan;
Nykob; 01azax; OUpaáx; Olpinat; Pamassan; Stygapon; Zalasta; 
Zolafren; Zypadhera; Zyprexa; Demu: Arkolamyl; Asterilont; 
Kynapine; Laxapix; Nykob; Nylsanuc Olzamedf; Zalasta; 
Zarml; Zynilmedt; Zypadhera; Zyprexa; Fin.\ Solazint; Zyprexa; Fr.: Arkõlamyl; Zypadhera; Zyprexa; Ger.: Zalasta; Zypădhera: 
Zyprexa; Gr.\ Bloonis; Caprilon; Lapenza; Lapozan; Lazap; Nio- 
lib; Noipen Oro; Nyzol; Olanzalet; olapine; Olenxa; Olmyĩem; 
Ozapex; Xoldva; Zalasta; Zalepin; Zonapin; Zoxik Zypadhera; 
Zypelar; Zyprexa; Hong Kong: Zyprexa; Hung.: Bloonũ; Mitab; 
olaiưep; Olpinat; Pamassan; Zypadhera; Zyprexa; Inđia: Cinol; 
Dopin; Jolyon-MD; Joyzob Lano; Lanopin; M-Olan; Manza; 
Meltolan; Olace; Oladay; olan; olandus; olanex: Olanzapik; 
Olapax; olapin; 01eanz; Oles; Olexar; olima; 01iza; olpin; 
Oltal; 01zap; Onza; Opin; Opirap; Ozace; Ozap; Ozapin; Psycho- 
lanz; Ináon.: Olandoq Remìtal; Zyprexa; ỉrL: Arkolamyl; Kozy- 
lex; 01azax; Rolyprexa; Zalasta; Zypadhera; Zyprexã; Israel: 
Zappa; Zypadhera; Zyprexa; ItaL: Arkolamyl; OlaSd; Zyprexa; Jpn: Zyprexa; Malaysia: Zyprexa; Mex.: Zyprexa; Neth.: Arkola- 
myl; Clingozant; Kozylexf; Lansyn; Lazapixf; Olanxaran; Ola- 
syn; 01azax; olstadrynt; Ozapex; Sanza; Synza; Zalasta; Zypad- 
hera; Zyprexa; Norw.: Zypadheia; Zyprexa; NZ: Olanãne; 
Zyprexa; Philipp.: olan; 01anzapro; Zanprex; Zyprexa; PoL: 
Anzorin; Arkolamyỉ; Asterilon; Clìngozan: Lamapin; Nykob; 
01anzin; Olasyn; 01azax; olpinat; 01zapin; olxin; Pamassan; 
Ranoíren; Sanza; Synza; Zalasta; Zapilux; Zolaỉren; Zolaxa; 
Zypadhera; Zyprexa; PorL: Decolan; Fordepf; Lemup; Nako- 
zapf; Noliant; Olan; olapint; olasyn; 01azax; Synza; Tizina; 
Xapritx-h Zalasta; Ziprodec Zola£renf; Zonapirf: Zypadhera; 
Zyprexa; Rus.: Zalasĩa (3ajiacia); Zyprexa (3Mnpexca); S.Afr.: 
oleanx; Olexar Redilam; Zyprexa; singapore: Oiưapin; 
Zyprexa; Spain: Arenbil; Zalasia; Zapris; Zolafren; Zypadhera; 
Zyprexa; Stved.: Arkolarayl; Zalasta; Zypadhera; Zyprexa; Switz.: Zyprexa; Thai.: Olapin; Zyprexa; Turk.: Apzep Elynza; 
Oíerta; Olửex; ollaíax; Ozapiin; Rexapin; Zeprola; Zophix; 
Zyprexa; Zyzapin; UK: Zypadhera; Zyprexa; Ukr.: Zyprexa 
(ÌunpeKca); USA: Zyprexa; Venez.: Zyprexa.

Mubî ngredient Preporations. chile-. Symbyax; Indùt. Cinol 
Forte; Cinol Plus; Depten-OZ; M-Olan plus: 01aday-F; Olanex- 
F; olapin Forte; Olapin PIus; OIorest-F; Mex.: Symbyax; USA: 
Symbỹax.

Phcmnacopoeid PreporoHons
USP 36: 01anzapine and Fluoxetine Capsules; Olatuapúie 
Tabletỉ.

Oxazepam IBAN, USAN. riNNi

Oksatsepaami; Oksazeòam; Oksazepam; Oksazepamas; 
Oxazepám; Oxazépam; Oxazepamum; Wỵ-3498; OkcaaenaM. 
7:Chloro-l,3-dihydro-3-hydroxỵ-5-phenyl-l,4-benzodiaze;- 
pin-2-one.
C i5H „ C I N A - 2 8 6 . 7  

C4S —  604-75-1..
ATC —  N05BA04..

ATC Vet —  QN05BA04.
UNII —  6GOW6DWN2A ■ -

Pharmocopoeias. In C h ín ., Eur. (see p. vii), and u s .

Ph. Eui. 8: (Oxazepam). A white or almost white crystalli ne 
powder. Practícally insoluble in water; slightly soluble in 
alcohol. P ro tea bom  light.
USP 36: (Oxazepam). A aeam y-w hite to pale yellc tv, 
practically odourless powder. Practically insoluble in  wat :r; 
soluble 1 in  220 of alcohol, 1 in 270 of chloroỉorm, and 1 in 
2200 of ether. pH of a 2% suspension in water is betwe :n
4.8 and 7.0.

Uses and Administration
Oxazepam is a short-acting benzodiazepine with gene al 
properties similar to those of diazepam (p. 1063.3). It is us :d 
in the short-term management of anxiety disordt rs 
(p. 1028.1) and insomnia (p. 1033.2) associated w  th 
anxiety. Oxazepam is also used for the control o( symptoi ns 
associated with alcohol withdrawal (p. 1735.1). Oxazep<m 
is usually given as the base but the hemisuccinate has be :n 
used in some multi-ingredient preparations.

The usual oral dose of oxazepãm for the treatment of 
anxiety or for control of symptoms of alcohol vvithdravva is 
15 to 30mg three or íour times daily. Lower doses of 7.5 to 
15 mg three or íour times daily may be tried for mild to 
moderate anxiety. A suggested initial dose for elderly or 
debilitated patients is lOmg three times daily increased if 
necessary up to 10 to 20 mg three or four times daily. For t le 
treatment oỉ insomnia associated with anxiety oxazepam [ 5 
to 25 mg may be given one hour before retiring; up to 50 n g  
may occasionally be necessary.

Dependence and Wỉthdrawal
As for Diazepam, p. 1065.1.

For the purpose of withdrawal regimens, lOmg of 
oxazepam is considered equivalent to about 5mg DÍ 
diazepam.

Adverse Effect$, Treatment, and Precautions
As for Diazepam, p. 1065.3.

Hepatic impairment. All benzodỉazepines should be used 
with caution in patients vvith hepatic impaiiment, bưt 
short-actìng ones such as oxazepam may be preíerred.

Seven patìents with acute vữal hepatitis. 6 w ith đrrhosis 
ol the liver. and 16 age-matched healthy conơol subjects 
took a single dosẹ of oxazepam 15 or 45 mg orally.1 Urinary 
excretion rates and plasma elũninatíon pattem s vvere 
unaltered in patientỉ vvith acute and chronic parenchymal 
liver disease. Oxazepam 15mg orally was also gi ven three 
times daily for 2 vveeks to 2 healthy subjects and to 2 
paúents with drrhosis and did not appear to accumulate in 
ăny of the lour.

1. Shull HJ, et ai. Normai dỉsposỉtìon of oxazcpam in acute viral hepatiús 
and drrhosỉs. A m  ìn ttm  Med ỉ  976; 8 4 :420-S.

Porphyrid. The Drug Database íor Acute Poiphyria, com- 
piled by the Norvvegian Poiphyria Cenưe (NAPOS) and 
the Potphyria Centte Svveden, classihes oxazepam as prob- 
ably not poiphyrỉnogeniq it may be used as a drug oỉ first 
choice and no precautìons are needeđ.1

1. The Drug Database ío r Acute Porpbyrỉa. AvaiUbie au hrcp://w w v. 
dnỉgs-poiphyria.org (accessed 07/03/11)

Renal impaiimenl. Pharmacokineóc studies suggest th í t, 
in general, the dosage of oxazepam does not need adjust- 
ing in patients with renal impairment.1'5

1. M urray TG, et ai. Renal dỉsease, age, and oxazepam kỉnedcs. c in 
Pharmacol Ther 1981; 30: 805-9.

2. Busch u ,  et a l  Pharmacoỉdnetỉcs of oxazepam íollowing m uliií le 
ađm ỉnỉstn tion  ỉn vo lunteen  and patỉents w ith chronic renaỉ dỉsea: e. 
AnnàmừttựonchunỊ 1981; 31: 1507-11.

3. Greenblau DJ. rt at. Muỉtíple-dose kỉnecỉcs and djaỉyzability of oxazepa n  
ỉn renaỉ insuffidency. Nephrnn 1983; 34 :234-8.

Thyroici disorderỉ. There was a reduction in  halỉ-Uỉe ai d 
an increase in the apparent oral dearance oỉ oxazepam n 
7 hyperthyroid patìents.1 In 6 hypothyroid patients thei e 
was no overall change in oxazepam elimination, althougb 
5 of the 6 complained of drovvsiness despite a relative y 
lovv dose (15mg).

1. Scott AK, tí  aỉ. Oxaxepain pbarmacokỉnetìcs in thyroid dỉsease. B r J C  n 
Pharmacoi 1984; 17:49-53.

Interactíons
As ỉor Diazepam, p. 1068.1.

Pharmacokinetìcs
Oxazepam is well absorbed bom  the gasttointestinal trac ; 
peak plasma concentraũons occur about 2 to  3 hours aỉt( r 
ingestion. It crosses the placenta and has been detected i 1 
breast milk. Oxazepam is about 97% bound to plasn ì
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proteins and has been reported to have an elimination halí- 
lUe ranging bom  about 4 to 15 hours. It is largely 
metabolised to the inactive glucuronide whlch is excreted in 
the urine.

Pregnancy. The placental passage oỉ oxazepam and its 
metabolism in 12 vvomen given a  single dose oỉ oxazepam 
25 mg during labour has been studied.1 Oxazepam was 
readiỉy absorbed and peak plasma concentrations vvere in 
the same range as those reported in healthy males and 
non-pregnant temales given the same dose, although the 
plasma half-life (range 5.3 to 7.8 hours in 8 subjects stu- 
died) was shorter than  that reported for non-pregnant 
subjects. Oxazepam was detected in the umbilical vein of 
all 12 patients with the ratio bervveen umbilical to mater- 
nal veỉn concemration of oxazepam reaching a value ộf 
about 1.35 and remaining constant beyond a dose-delivery 
tũne oỉ 3 hours. All of the babies had a normal Apgar 
score value. The oxazepam plasma haỉf-liíe in the new- 
boms was about 3 to  4  tũnes that of the mothers, 
although ỉn  3 the plasma concentration of oxazepam con- 
jugate rose during the first 6 to ló  hours after delivery 
indicatỉng the ability of the neonate to conjugate oxaze- 
pam.

1. Tomson G. tí ai. Placental passage of o ra e p a m  and ỉts metabolỉsm In 
m other and  newbom. Clừt Phamuưol Thtr 1979; 25:74-81.

Preparations
Propriehiry Prepqrntions (details ãre given in Volume B)
Single-ingredient Preporotions. Arg.: Pausaíren T; AustraL: Ale- 
pam; Murelax; Serepax; Austrũr. Adumbran; Anxiolic Praxi- 
ten; Betg.: Seresta; Tranquo; CancuL: Novoxapam; ơãna: You- 
fei Dertm.1 Alopam; Oxabenz; Oxapax; Fin.: Opamox;
Oxamin; Fr.: Seresta; Ger.: Adumbrant; Oxạ; Praxiten; Gr.: 
Adumbran; Indúr. Sẹrepax; Israel: Vaben; ItaL: Limbial; Ser- 
pax; Neth.: Seresta; Norwù Alopam; Sobrib NZ: Ox-Pam; PoL: 
Óxam+; PorL: Serenal; Rus.: Nozepam (H03EIIAM); Tazepam 
(TaaenaM); &Afr.: Medopamt; Noripamt; Purata: Serepax; SwecL: Oxascand; Sobrib Switz.: Anxiolit; Seresta; USA: Seraxỷ.
MuhKngradient Preparaiions. Austria: Anxiolit plus; ChiU: 
Novalona; Spain: Suxidina; Vtneĩ.: Vuscobras.
Pharmacopoeial Preparations
BP 2014: Oxazepam Tablets;
USP 36: Oxazepam Capsules; Oxazepam Tablets.

O x a x o la m  ỊriNNi 
Oxazolạmum; Oxazolazepam; OKcạ30JiaM 
1O-Chloro-23,7,11 b-tetráhydr072-methyl-l 1 b-phenyloxazo- 
loD3-tfl[1,4]benzodiazepin-6(5H)-one.
C,aHI7a N 2Oj=328.8 
c í s  —  24143-17-7. 
um —  ÌV2WI2NA1C.

Phamnacopoeias. In Jpn.

P r o f i 7 e

Oxazolam is a long-acting benzodiazepine with general 
properties similar to those of diazepam (p. 1063.2). It has 
been given orally in doses oỉ 10 to 20 mg up to three tũnes 
daily íor the short-term ữeatment of anxiety disorders
(p. 1028 1).

Oxazolam has also been given orally as a premedicant in 
general anaesthesia (p. 1899.1).

Preparations
Proprietary Preparations (details are given in Volume B)
Single-ingredienl Preparations. Jpn: Nebusunt; Pelusad; Seren- 
al; Toccatat-

Paliperidone (BAN, USAN, riNNỊ
9-Kydroxyrisperiđone; Paliperidona; Palipéridone; Paliper- 

. idonum; RO-76477; nahnnepnữOH. 
(±)-3-{2-[4-(6-Ffuoro-1,2-benzisoxazol-3-yl)piperidino]ethyl}-
6,7,8,9-tetrahydro-9-hydroxy-2-methyl-4H-pyrido[1,2-ỡ]pyri- 
midin-4-one.
‘c23H27FN40 3=4265
CAS —  144598-75-4. ' .
ATC —  N05AX13. ' .................
ATCVet —  QN05AX13.
UNII —  838F01Ư21

P a lip e r id o n e  P a lm ita te  (BANM. USAN, liNNMi : 

:Palípéridồne^PaWitate cle; Paiipericloni Painiitas; Paỉmíatq 
d fr paliperidona; RO-92670; ìlạnnnepnnoHa naoM ^T. í *  í ! 
(9flS)-3-{2-[4-(6-Fluori>l12-benzisoxazol-3-yl)piperidin-T-yl] 
ethyl}-2-methylT4<ixo-6,7,8,9-tetrabydFO-4H-pyrido[1,2^aĩ; 
pynmidin-9-yl hexadècanoate. . — . r- . -

C39HS7FNA=664.9 
CAS —  199739-10-1.
UNII —  R8P8USM8FR.

Uses and Administration
Paliperìdone iỉ a benzisoxazole derivative and is the major 
active metabolite of the atypical antipsychotic risperidone 
(p. 1103.2). It is reported to be an antagonist at dopamine 
Di, serotonin (5-HT2), adrenergic (at and a2), and histamine 
(Hi) receptors. It is used in the treatment of schizophrenia 
(p. 1031.3) and schizoaffective disorder. Paliperidone is 
given orally as the base and doses are expressed in terms oí 
the base. It is also given intramuscularly as the long-acting 
palmitate esten these doses are expressed in terms oí either 
the ester or the base. Paliperidone paỉmitate 156mg is 
equivalent to about 100 mg of paliperidone.

For the treatment oí schizophrenia, the recommended 
oral dose of paỉiperidone is 6 mg once daily as a modiBed- 
release preparation; doses may range from 3 to 12 mg daily; 
dose increases should be made in steps oỉ 3 mg at intervals oỉ 
more than 5 days.

Intramuscular inịection oỉ paliperidonẹ may be gỉven 
into the deltoid or gluteaỉ regions although the first 2 
injections should be made into the deỉtoid musde. Patients 
with no history of paliperidone or risperidone use should be 
given oral paliperidone or risperidone initiaUy to assess 
tolerability. Intramuscular paliperìdone may be given in an 
initìal dose of 150mg followed by 100 mg one week later. 
Thereaher, the recommended monthly maintenance dose is 
75mg with a range of 25 to 150mg; huther dose 
adjustments should be made at monthly intervalỉ.

For the ưeatm ent of schizoaffective d ỉso rd er as 
monotherapy or as an ad juna  to mood stabilisers and/or 
antidepressants, paUperìdone is given orally in doses similar 
to those used for schizophrenia except dose increases should 
be made at intervalỉ o{ more than 4 days.

For details oi dose reductỉons in patỉents with renal 
impairment. see below.

For details of uses and assodated doses in diildren and 
adolescents, see Administration in Children, below.
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dosing oỉ long-acting paliperidone paỉmỉtate: post-hoc anaỉyses ol a 
randomized, double-blỉnd d lnỉcal triaL BMC Psyekiaơỵ 2011; 11: 79. 
Avaỉlable ac  http://www.biomcdcemral.com/contenƯpdf/1471-244X-
ll-79 .pd f (accessed 13/10/11)

10. Yang LP. Oraỉ palỉperidone: a revỉew o ỉ Its use In the m anagement of 
schlzoaffective disorder. CNS D rup  2011; 25: 523-38.

11. Carter NJ. Exxended-release intramuscular paliperidone paỉmỉtate: a 
review of its use m  the treatm ent o ỉ schỉzophrenỉa. Dmgs 2012; 72: 
1137-60.

Administratíon in children. In the USA an ocal modihed- 
release preparation of paliperidone is licensed for the ưeat- 
ment of $chizophrenia in adolescents aged 12 to 17 years. 
The recommended initial dose is 3mg once daily; when 
necessary, dose increases should be made in steps of 3 mg 
at intervals of more than 5 days. Doses may range from 3 
to 6 mg daily in those who welgh less than 51 kg or up to 
12 mg daily in those weighing 51 kg or more.
Reíerences.

1. Singh J, t ì  al. A randomited. doubk-bUnd study o l paliperidone 
extcndcd-rclcasc in neatraen t of acute schhophrenia in adolesccnts. 
B ú t Psychiatry 2011; 70: 1179-87.

AdministroHon in renal impairment. The plasma concen- 
trations of paliperidone are increased in patients vvith 
renal impairment. The usual oral daily dosage (see above) 
should therefore be adjusted according to creatinine dear- 
ance (CC) as íollovvs:
• cc 50to80m L/m inute:initially 3mgoncedaily, may be 

increased thereaher to 6mg once daily, according to 
response and tolerance

• cc 10 to 50mL/minute: initially 1.5mg once daily, may 
be increased thereaíter to  3 mg once dally

Paliperidone, when given oraUy, has not been studied in 
patients with a cc of less than lũmL/minute; use in such 
patients is not recommended.

The intramuscular dose should alỉo be reduced as 
fo!lows:

• cc 50 to 80mL/minute: initially 100 mg followed, one 
week later, by 75 mg; thereaíter, the recommended 
monthly mạintenance dose is 50 mg with a range of 25 to 
100 mg

Inơamuscular use is not recommended In patìents with a 
cc of less than 50mL/minute.

Adverse Eỉíects, Treatment, and Precautions
Aỉthough paliperidone may share some oỉ the adverse 
eỉỉects seen with the dassical antipsychotícs (see chlor- 
promazine, p. 1047.2), the hiddence and seveíity of such 
ẽííects may vary. The most bequent adverse effẽcts with 
paliperidone are headache, dĨTTiness, somnolence, sedation, 
agitation, íatigue, gastrointestinal eỉỉects such as constipa- 
tion, dyspepsia, dry mouth, and nausea and vomiting, 
weight gain, extrapyramỉdal eSects such as akathisia, 
dystonia, hypertonia, and tremor, tachycardia indudỉng 
sinus tachycardia, and nasopharyngitis. Other common 
adverse eãects indude blurred viáon, orthostatic hypo- 
tension, arthralgia, back pain, and paỉn in the ex&emities. 
Tardive dyskinesia, small intestinal obstructíon, and 
hypeiprolactinaemia resulting in gynaecomastia, menstrual 
disturbances, amenorrhoea, and galactorrhoea occur rarely. 
Priapism has also been reported, as have neuroleptỉc 
malignant syndrome, agranulocytosis, leucopenia, and 
neutropenia.

Paliperidone has been assodated with QT prolongadon 
rarely and it shouỉd be used with cautíon in patients with 
cardiovascular disease, or with a family  history oí QT 
proỉongation; certain drugs may also increase the risk (sẹe 
Interactions, below).

Palipendone shouỉd be used with caution in patients 
w ith renal or severe hepatic (Child-Pugh dass C) 
impainnent, with cardiovascular disease or other condỉtỉons 
predisposing to hypotension, vvith cerebrovascular disease, 
or with a history of seizures or conditions that lower the 
seizure threshold.

Paliperidone may aỉfea the perỉoimance of skilled tasks 
such as đriving.

Eíỉects on body-weigltl. The inaeased risk oi weight gain 
with some atypical antipsychotics is discussed under 
Adverse Effects of Clozapine, p. 1059.1.

Effeds on carbohydrate metaboỉism. The increased risk 
of glucose intoletance and diabetes mellitus with some 
atypical antípsỵchotics and recommendatìons for monitOT- 
ing are discussed under Adverse ESects of Clozapine, 
p. 1059.2.

Effeds on the cardiovascular System. For a  discussion of 
sudden unexpected deaths assodated with antipsychotic 
use, see under Adverse Eííects of Chlorpromazme, 
p. 1047.3.

Effeds on lipid metoboGsm. The inaeased liỉk  of hyper- 
lipidaemỉa with some atypical antìpsychotics is discussed 
under Adverse Eữects of Chlorpromadne, p. 1049.1. See 
also Eíỉects on Carbohydrate Metabolism ũnder Adverse 
EHects of Clozapine, p. 1059.2.

The elderty. For a discusáon oỉ the risks assodated with 
antipsychotic use in the elderiy, see under Precautíons of 
Chlorpromazine, p. 1051.1. The use of atypical antipsy- 
chotics in elderly padents vtdth d em en tia  is also discussed 
in hirther detail under Risperidone, p. 1105.1.

Formulation. As an oral modiữed-release preparation, pali- 
peridone is contained within a non-absorbable tablet Shell 
that releases the drug at a controlled rate. This biologically 
inert Shell is eliminated in taa  in the ỉaeces, along with 
other insoluble components of the tablet core.

Hypersensitivity. An anaphylactoid reaction to long-acting 
paliperidone palmitate injection has been reported1 in a 
patient vvith established tolerance of oral risperidone; 
symptoms resolved with supportive treatment and oral lis- 
peridone was restaned without'sequelae. An exdpient, 
polyethylene glycol 4000, within the ỉormulation was 
considered to be a possible causative agent.

I. Perry R. t í  aL Axuphylactoỉd reactỉon to paỉỉperidone palm ỉute 
extended-rclcasc injecuble suspensỉoa in a {Mtỉent toỉerant o í oral 
rispcridone. Am J  Health-Syst Pharm 2012; 69:40-3 .

Pregnancy. For comments on the use ot some atypical 
antipsychotics during pregnanqr, see under Precautỉons of 
Clozapine, p. 1061.2.

Interactions
The Central eHects of other CNS depressants, indũding 
alcohol may be enhanced by palipeiỉdone. Additive eỉtects 
may occur when paliperidone is given with drugs that can 
cause orthostatic hypotension. There may be an  increased 
risk oí QT prolongation when paliperidone is given with 
other drugs tha t are knovvn to cause this eỉtecL Palỉperidone

The Symbol t  denotes a preparation no longer actively marketed

http://www.biomcdcemral.com/conten%c6%afpdf/1471-244X-ll-79.pdf
http://www.biomcdcemral.com/conten%c6%afpdf/1471-244X-ll-79.pdf
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may antagonise the actions of levodopa and other 
dopamỉnergics.

Paliperidone is a substrate of P-glycoprotein, and p- 
glycoprotein inducers such as caibamazepine may decrease 
paỉiperidone concenơatíons. The dose of paliperidone may 
need to  be increased when given vvith such drugs and 
decreased when such drugs are stopped; full induction is 
achieved in 2 to 3 weeks ạnd wears off over a similar period 
upon stopping the inducer.

Valproate may increase paliperidone concentrations and 
dose- reduction of oral paliperidone may be required; 
however, this interactỉon is not expeaed to be dinically 
signỉficant with intramuscular paliperidone.

Drugs that affect gastrointestínal transit dme, such as 
m etodopram ide, may affect the absorption of oral 
paliperidone.

ĩbarmacokinetịcs
Peak plasma-paliperidone concentrationỉ occur about 24 
hours after an õral dose and about 13 days aỉter an 
imramuscular dose. Paliperidone is 74% bound to plasma 
proteins, mainly to a,-acid glycoprotein and albumin. It is 
not extensively metabolised in the liver but undergoes 
dealkylation, hydroxylation, dehydrogenation, and benzi- 
soxazole sđssion. About 59% of a dose is exơeted 
unchanged in the urine. The elimination half-life has been 
reported to be about 23 hours aỉter oral dosage and ranging 
Irom 25 to 49 days after intramuscular dosage.

Palỉperidone is distributed into breast milk.
Reíerences.
1. Boom s, t í  a l . Single- and multíple-dose phannacoidnerỉcs and dose 

proponionality of the  psychotroplc agent paiỉperỉdone extended release. 
J  à in  Pharmúcol 2009; 49: 131 8-30.

2. Sam tanỉ MN, tí  ai. Population pharmacokỉnetia oỉ Imramuscular 
paỉiperidone paỉmitate in patíents with schiiophrenía: a novel once- 
m onthly, kmg-acdng ỉormulation of an arypỉcaỉ antỉpsychotic. Cìin 
Pharmaeokirttí 2009 ; 48: 5 8 Ĩ-6 0 0 .

Preparations
Proprietary Preparations (details are given in Volume B)
Single-ingrBdient Preporotions. Arg.: Invega; Austral.: Invega; Austrừc. Invẹga; Belg.: Invega; Xeplion; Braĩ.: lnvega; CanatL: 
Invega; Chinar. Invega (?ÍÌẺ); Cx.: Invega; Xeplion; Denm.: 
Invega; Xeplion; Fr.\ Invegat; Xeplion; Ger.: Invegat; Xeplion; Gr.: Invega; Hong Kong-. Invega; Hung.: Invega; India: Paliris; Indon.: Invega; /r i : Invega; Xeplion; Israel: Invega; Xeplion; ItaL: Invega; Jpn: Invega; Maíaysìa. Invega; Mex.: Inveda; Neth.: Invega; Xeplion; Norw.: Xeplion; NZ: Invega; philipp.: 
Invega; PoL: Invega; PorL: Invega; Rus.: Invega (HHBera); Singapore-. Invega; Spaitt: Invega; Xeplion; Swed-: Invega; Xeplion; Switz.: Invega; Xeplion; Thai: Invega; ƯK Invega; Xeplion; USA: InvegaT

P a ra ld e h y d e

Paiacetaldehído; Paracetaldehyde; Paraldehid; Paraldehidas; 
Paraidehído; Paratdehìt; Paraldehyd; Paraldéhyde; Paraide- 
hydi; Paraldehýdum; napàhbflernfl.
Thếtrim er of acetaldehyde; Z4,6-Trimethyl-13,5-tnoxane.
(CjH,0)3=Ì322
CÁS —  123-63-7.
ATC — , N05CC05.} - 
ATQ Vạ — 7 QN05CC05. ■
UNII— .S6M3YBG8QA '

Ptiarmocopoeias. In ầur. (see p. vii) and US- 
Ph. Etư. 8: (Paraldehyde). A colourless or slighđy yellow, 
transparent liquỉd. It solidiCes on cooling to form a 
cxystalline mass. It may contain a suitable amount of an 
antoxidant. Relative density 0.991 to 0.996. p.p. is 10 
degrees to 13 degrees; not mõre than 10% distils bêlovv 123 
degrees and not less than 95% belovv 126 degrees. Soluble 
in w ater but less soluble in boiling waten miscible with 
alcohol .and w ith volatỉle oils. Store in small well-filled 
airtight containers. Protect bom light.
USP 36: (Paraldehyde). A colourless transparent liquid with 
a strong characteristic, but not unpleasant or pungent, 
odour. It is subject to oxidation to foim acetic add. It may 
contain a suỉtable stabiliser. Spedhc gravity is about 0.99. It 
has a congealing temperature oỉ not lovver than 11 degrees 
and distils completẽly between 120 degrees and 126 
degrees. Soluble 1 in 10 of waterv/v, but only 1 in 17 of 
boiling waterv/v; misdble wìth alcohol with chloroíorm, 
with ether, and with volatile oils. Store ìn well-filled airtight 
contalners of not more than 30 mL at a temperature not 
exceeding 25 degrees. Protea from light. It must not be used 
more than  24 hours after opening the Container.

Incompalibăity. Paraldehyde exerts a solvent action upon 
rubber, polystyrene, and styrene-aaylonitrile copolymer 
and should not be given in plastic syringes made with 
these materialỉ.

An evaluation of the compatibility of paraldehyde with 
plastlc syringes and needle hubs conduded that, ií possible.

all-glass syringes shouỉd be used vvith paraldehyde.1 Needles 
with plastíc hubs could be used. Polypropylene syringes 
with rubber-tlpped plastic plungers (Plastìpak), or glass 
syringes with natural rubber-tipped plastic plungers 
(Glaspak) w ere acceptable only for the immediate 
administration or measurement of paraldehyde doses!

1. Johnjon CE, Vigorcaux JA. Compađbility oi paraldehyde w ilh p k ỉtic  
syringes and neèdỉe hubs. Ám J  Hữsp Pharm 1984; 41: 306-8.

StabỉlHy. Paraldehyde decomposes on storage, particularly 
aỉter the Container has been opened. Partly decomposed 
paraldehyde iỉ dangerous  ư given. It must not be used if 
it has a brovvnish colour or a Sharp peneơating odour oỉ 
acetíc add.

Uses and Administration
Paraldehyde iỉ a hypnodc and sedative with anúepileptic 
eSects. Hovvever, because oỉ the hazards assodated with its 
use, its tendency to re a a  with plastic, and the risks 
assodated vvith its deterioration, it has largely been 
superseded by other drugs. It is still occasionally used to 
conưol status epilepticus (p. 510.2) resistant to conven- 
tional treatment. Given rectally or intramuscularly ỉt causes 
little respiratory depression and is thereíore useíul where 
ỉadlities for resusdtation are poor.

At low temperature it solidihes to form a crystalline mass. 
Ií it solidifìes, the vvhole should be lỉqueỉied beíore use.

A dose (expressed as undiluted paraldehyde) oỉ 20 mL 
has been given rectally. Paraldehyde should be diluted 
beíore it is given: prediluted enemas of 8 to 50% are 
available in some countnes, such as the UK.

The usual intramuscular dose is 5 to 10 m ỉ- Doses should 
be given by deep injection into the buttocks and not more 
than 5 mL should be administered at each injection site.

For doses in children, see belovv.
Paraldehyde has been given by s!ow ỉnưavenous 

iníusion in spedaliỉt cenưes vvith intensive care íacilities 
but this route is not usually recommended; it must be 
diluted in sodìum chloríde 0.9% beỉore use.

Paraldehyde has been given orally; it should alvvays be 
well diluted to avoid gastrìc irritation.
Reíerences.

1. Rovdand AG. «  al. Revievv of ihc eOincy oí rccul panldchyde in the 
managemem of acute and prolonged lonic-donic convulstons. Areh Dis 
Ckiỉẩ 2009; 94: 720-3.

Administration in children. Paraldehyde may be used in 
children to control status epilepticus resistant to conven- 
tìonal ưeatment. Although unlicensed, the BNFC suggests 
that a single rectal dose (expressed as undiluted par- 
aldehyde) of 0.4mL/kg (maximum oỉ lO rnl) may be 
given to neonates and children up to 18 years of age. Par- 
aldehyde should be diluted beỉore use. In some countries, 
it is also licensed for use by deep intramuscular injection; 
a dose of 0.1 to 0.15mL/kg may be given every 4 to 8 
hours. No more than 5 mL should be administered at each 
ũýection site.

Dependence and Withdrawal
Prolonged use of paraldehyde may lead to dependence, 
espedally in alcoholics. Features of dependence and 
vvithdravval are simiỉar to those oí barbiturates (see 
Amobarbital, p. 1038.1).

Adverse Effects and Treatment
Paraldehyde decomposes on storage and deaths ỉrom 
coưosive poisoning have foIlowed the use of such material. 
Paraldehyde has an unpleasant taste and imparts a smell to 
the breath; it may cause skin rashes.

Oral or rectal use of paraldehyde may cause gastric or 
Tectal irrítatíon. Intramuscular injectíon is paintul and 
assodated with tissue necrosis, sterỉle abscesses, and nerve 
damage. Intravenous use is exttemely hazardous since it 
may cause pulmonary oedema and haemorrhage. hypo- 
tension and cardiac dilatation. and circulatory collapse; 
thrombophlebitis is also assodated vvitb intravenous use.

Overdosage results in rapid laboured breathing ovving to 
damage to the lungs and to addosis. Nausea and vomiting 
may foIlow oral overdoses. Respiratory depression and 
coma as well as hepatic and renal damage may occur. 
Treatment is as for barbiturate overdose (see Amobarbital, 
p. 1038.1).

Precautions
Paraldehyde should not be given to patients with gastric 
disorders and it should be used with caution, ư at alỉ. in 
patients vyith bronchopulmonary disease or hepatic 
impairment. It should not be given rectally in the presence 
of colitis. Old paraldehyde must never be used.

Paraldehyde must be well diluted beíore oral or renal 
use; ư it is deemed essential to give paraldehyde 
inưavenously it must be weU diluted and given very slowly 
with exưeme caution (see also Adverse Effects, above and

Uses, above). Inưamuscular injections may be given 
undiluted but care should be taken to avoid nerve damage. 
Plastic syiinges should be avoided (see Incompatibility, 
above).

Interactions
The sedaUve eííects of paraldehyde are enhanced by CNS 
depressants such as alcohol, barbiturates, and other 
sedatìves. A few case reports suggest tha t disulhram may 
enhance the toxidty of paraldehyde; use together is not 
recommended.

Pharmacokinetics
Paraldehyde is generally absorbed readily, aỉthough 
absorption is reported to be slower alter rectal than aíter 
oral or Lntramuscular doses. It is yvidely distribu ted and has a 
reported haU-liíe of 4 to 10 hours. About 80% of a dose is 
metabolised in the liver probably to acetalđehyde, which is 
oxidised by aldehyde dehydrogenase to acetic add. 
Unmetabolised drug is largely excreted unchanged through 
the lungs; only smail amounts appear in the urine. It crosses 
the placental barrier and is distributed into breast milk.

Preparatíons
PHomxKopoeial Preparalions
BP 2014: Paraldehyde Injection.

P e n A u ríd o l /SAN, USAN, rlNNì

McN-JR-16341; PenAuridoli; Peníluridolum; R-16341; rieH-
4>/iypnflon.
4-(4-Chlorò-3-trifluóromethylphenyl)-1-[3-(p,p'-difluoro-
benzhydryí)propy0piperidin-4-ol.
C 2aH 2 ^ IF 5 N O = 5 2 4 .0  

CAS —  26864-56-2.
ATC— N0SAG03.
ATC Vet —  QN05AG03.
UNII —  25TLU22Q8H.

Pharmacopoeias. In Chin.
ProỊile
Peníluridol is a diphenylbutylpiperidine antipsychotic and 
shares the general properties of the phenothiazine, 
chlorpromazine (p. 1045.2). Aíter oral doses it has a 
prolonged duradon of actìon that lasts for about a week. It is 
used in the treatment of psychoses including schizophrenia 
(be!ow).

The usual oral dose of penỉluridol for the ưeatm ent oỉ 
chronic psychoses is 20 to 60 mg once a vveek. Doses of up to 
250 mg once a week may be required in severe or resistant 
conditìons.

Schixophrenid. A systematic review1 conduded that pen- 
ũuridol appears to have a similar efficacy and adverse 
eííects proĩile to other dassical antipsychótìcs used in the 
treatment of schizophrenia (p. 1031.3). The authors also 
suggested that penlluridol, in a weekly oral dose of 40 to 
80 mg, iỉ a suitable altemative, particularly for patíents 
who do not respond to daily oral medication or adapt vvell 
to depot drugs.

1. Soareỉ BGO. Li ma MS. Pcníluridol for schizophrenia. Availabie in The 
Cochrane Database oí Systematic Revirvvs; ỉssue 2. Chichester. John 
VVỉĩey; 2006 (accessed 19/03/08).

Preparations
Propriotary Preparotions (deuils are given in Volume B)
ỉingte-ingrađienl Preparotions. Betg.: Semap: Braz.: Semap; Denm.: SemapỶ; Gr.: Flupidob Semap; India: Flump; Israel: 
SemapỶ; Mex.: Semap: Neth.: Semap; Switz.: SemapỶ.

P e n to b a rb ita l /SAN, HNNI
Aethaminalum; Mebubarbital; Mebumal; Pentobarbitaali; 
Pentobarbitál; Pentobarbitalis; Pentobarbitalụm; Pentọbar- 
bitone; rieHToõapỗMTan.
5-Ethyi-5-{! -methylbutyDbarbituric acid.
C „H „N A =226.3  
CAS —  76-74-4.
ATC —  N05CA01.
ATC Vet —  QN05CA01; QN51AA01.
UNII —  I4744080IR.

Street names. The íollovving terms have been used as 'sưeet 
names' (see p. vii) or slang naroes for various íorms of 
pentobarbital:

Blockbuster; Menish; Nebbies; Nembies; Nemísh; 
Nemmies; Nimbies; Nimby; YeDow; Yellow bullets; Yellovv 
dolls; Yellow jackets; Yellow submarines; Yellovvs. 
Pharmacopoeias. In Eur. (see p. vii) and us.

AU cross-references reíer to entries in Volume A
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ph. Eur. 8: (Pentobarbital). Colourless crystals or a white or 
almost vvhite, crystaUine povvder. Very slightly soluble in 
water; freely soluble in dehydrated alcohol. It íonns water- 
soluble compounds with alkali hydroxides and carbonates, 
and with anunonia.
USP 36: (Pentobarbital). A white or practicaUy white, 
practically odourless, &ne powder. Veiy slightly soluble in 
vrater and in  carbon tetrachloride; soluble 1 in 4.5 of 
alcohol, 1 in 4 of chloroíorm, and 1 in 10 of ether; very 
soluble in acetone and in methyl alcohol; soluble in 
benzene. Store in airtìght containers.

Pentoborbital Calcium IBANM, ìiNNMỊ 

Calcii Pentobarbitalum; Pentobarbital cálcico; Pentobarbital 
Calcique; Pentobarbitone Caldum; KanbL(MM neHTOõapÔM- 
Tan.
Calcium 5-ethyl-5-{1-methylbutyl)barbiturate.
(CnH17NA)2Ca=490.6
ATC —  N05CA01.
ATC Vet —  QN05CA01.

Pharmacopoeias. In Jpn.

Pentobarbital Sodium IBANM, riNNMì 

Aethaminalum-Maợium; Ethamináí Sodium; Mebumalna- 
trium; NatriV'; Pẽntobarbitạlũrọ; Pentobarbitaalinaừium; 
Pentobarbitaí-Natrium; Pentobarbịtal sódico; Pentobarbital 
Sodique; Pentobarbital sơdná vsủl; Pentobarbitalịõ natrio 
'druska; Pentobarbitalnatrium; Pẽntobarbitál-nátrium; Pento- 
barbitalum natricum; Pentobarbitone Sodium; Sodium 
Pentobarbital; Soluble Pentobarbitone; Haĩpniă neHToỗap- 
ÕMTa/i.
Sodium 5-ethyl-5-(1-methylbutyl)barbiturate.
C„Hl7N2Na03= 2 4 8 Ì
CAS —  57-33-0.
ATC —  N05CA0Ĩ.
ATC Vet —  QN05CA0Ì.
UNIt —  NJJ0475N0S.

Pharmacopoeias. In Eur. (see p. vu) and u s .

Ph. Eur. 8: (Pentobarbital Sodium). A white or almost 
white, hygroscopic, crystalline powder. Very soluble in 
water. A 10% solution in water has a pH of 9.6 to 11.0 when 
freshly prepared. Store in airtight containers.
USP 36: (Pentobarbital Sodium). White, crystalline granules 
or white powder. Is odourless or has a slight characteristic 
odour. Very soluble ÚI waten freely soluble in  alcohol; 
practically insoluble in ether. pH of a 10% solution in water 
is betvveen 9.8 and 11.0. Solutions decompose on standing, 
the decomposition being accelerated at higher tempera- 
tures. Store in airtight containers.

Incompatibility. Pentobarbital may be predpitated bom 
preparations containing pentobarbital sodium, depending 
on the concentratỉon and pH. Pentobarbital sodium has, 
therelore, been reported to be incompatible with many 
other drugs particularly acids and addic salts.

Uses and Administration
Pentobarbital is a barbiturate that has been used as a 
hypnotic and sedative. rt has general properties and uses 
similar to those of amobarbỉtal (p. 1037.3). It has been used 
as a sedative and in the short-term manạgement of 
insomnia (p. 1033.2) but barbiturates are not considered 
appropriate for such purposes. Pentobarbital sodium has 
also been used lor premedication in anaesthetic procedures 
(p. 1899.1), but barbiturates for pré-operative sedation have 
been replaced by other drugs. It has been given parenterally 
as part of the emergency management o! acute seizures 
induding status epilepticus (p. 510.2) although the short- 
acting barbiturate thiopental is usually used. Pentobarbital 
is usually given as the sodium salt, although pentobarbital 
itselí and its caldum  salt have both been used.

A usual oral dose of pentobarbital sodium for insomnia 
was 100 to 200 mg, given at bedtime. Usual parenteral doses 
íor other indications were 150 to 200 mg as a  single 
inơam uscular dose or 100 mg by slow intravenous 
lnjection.

Cerebravascular disorders. Barbiturate-induced coma 
(commonly vvith pentobarbital or thiopental) has been 
used, both therapeutically and prophylactically, to protect 
the brain bom  ischaemia (see under Thiopental, 
p. 1919.1), and íor raised intracranial pressure (p. 1271.3) 
reửactory to conventìonal therapies, although there has 
been debate as to eíũcacy and saíêty.

Reíerences.
1. Marshall GT, et a i  Pentobarbỉtal coma ỉo r reíractory intia-cranial 

hypertcnsion aíter severe traumátlc braỉn injury: mortaúry predictions 
and  one*year outcom es ỉn 55 padents. J  Traúma 2010; 69 :275-83

Dependence and Wìtbdrawal
As for Amobarbital, p. 1038.1.

Adverse Effects, Treaừnent, and Precautions
As for Amobarbital, p. 1038.1.

Fornuilaiion. For a report of lactic addosis assodated with 
intravenous iníusion of a parenteral lormulation of pento- 
barbital containing propylene glycol, see Toxídty under 
Propylene Glycol, p. 2205.3.

Interađions
As for Amobarbital, p. 1038.2.

Pharmacokỉnetics
Pentobarbital is weU absorbed from the gastrointestinal tract 
after oral or rectal doses, and is reported to be about 60 to 
70% bound to pỉasma proteins. The Himinarion half-life 
appean to be dose-dependent and reported vaỉues have 
ranged ừom 15 to 50 hours. Pentobatbital is metabolised in 
the liver, mainly by hydroxylation, and excxeted in the 
urine mainly as metabolites.

Preparations
Preprietary Preparations (details are given in Volume B)
Single-ingredient Preparotions. Denm.: Mebumal; Jpn: Ravona; 
SẶ/ir.: sõpentalt; USA: Nembutal.
Muhi-ingredient Preparatíons. Arg.: Dimaval: USA: Caỉatine-PB.
Pbarmacopoeid Preparations
BP 20X4: Pentobarbital Tablets;
USP 36: Pentobarbital Sodium Inịection.

Perazíne Dimalonate
P-725. (perảane); Pemaáne Dímalonate; Peraána, dimalona- 
to d e ..
10-[3-(4-Methylpiperazin-l-yl)propyl]phenothiazine dimalo- 
nate.
C2oH25N3S,2C3H A = 5 4 7 .6
045 —  84-97-9 (peraỉine); ỉ4777-25-4 (perazine dimalonate). 
ATC —  N05AB10.
ATC Vet —  QNOSABìO.

Ptiarmacopoeias. Pol. indudes only an injection of the 
dimalonate. It also indudes a monograph for Perazine 
Dimaleate.

Proỉile
Perazine dimalonate is a phenothiaáne w ith general 
propertìes similar to those of chlorpromaáne (p. 1045.2) 
and is used for the treatm ent of psychotic conditions. It has a 
piperazine side-chain. It is given orally as the dimalonate 
although doses are expressed in  terms of the base; peiaáne 
dimalonate 40.3 mg is equivalent to about 25mg of 
perazine. Usual doses are the equivalent oỉ 50 to 600 mg of 
the base daily; up to 1 g daily has been given in reslstant 
cases. It has also been given inưamuscularly.

Perazine dimaleate given orally has been used súnilarly.

Adverse effects. Acute axonal neuropathies of superũdal 
nerve Hbres developed in 5 patients receiving perazine 
dimalonate aíter exposure to sunlight.1

1. Roelcke u , et al. Acute neuropathy in perazine-treated patients aícer sun 
exposưre. ianarr 1992; 340: 729-30.

Preparations
Proprietary Preparaiioni (details are given in Volume B)
Single-ingredienX Prsparations. Ger.: Taxilan; PoL: Peragal; Pera- 
zin; Perazynaf; Pernaánum.

P e r i c y a z ỉ n e  IBAN1

Períeiazin; Peridazina; Peridaãne (píNN); Péridazine; 
:Pen'dazinum; Perisiatsiini; Propericiãàne; - RP-8909;' SKP1 
20716; riepmxna3MH. • •
10-[3-(4-Hydroxypiperidino)propyl]phenothiàzine-2<arbó- 
nitrile;’ l-[3-(2-Cyan°phenothiazin-10-yl)propyDpiperidin-4-
ol.
C21H23N3OS=365.5 \ ;
CÂS —  2622-26-6 
ATC— NQ5AC01 
ATC Vet —  QN05AC0Ì.
UNII —  3405M6FD73.

Uses and Administration
Perícyazine is a phenothiazine vvith generaỉ properties 
similar to those of chlorpromazine (p. 1045.3). It has a

piperidine side-Chain. It is used in the treatment of 
psychoses incỉuding schizophrenia (p. 1031.3) and 
disturbed behaviour (p. 1030.2), and in the short-term 
management of severe anxiety (p. 1028.1).

Pericyazine is usually given as the base but the mesilate 
and taraate have also been used.

The usual oral dose for the treatm ent oi severe anxiety, 
agitanon, aggression, or impulsive behaviouris 15 to 30 mg 
daily given in 2 divided doses, the larger amount in the 
evening. In schizophrenia and severe psychoses initial doses 
of 75 mg daily may be given in  divided doses, increased ư 
necessary, at weekly intervals by increments of 25 mg, to a 
maximum of 300 mg daũy.

Elderty patìents should be given reduced doses: a 
recommended initíal dose ỉs 5 to  10 mg daily for anxiety or 
disturbed behaviour and 15 to 30 mg daily for schữophrenia 
or psychosis, both in divided doses.

For details of doses in children, see belovv.

AdminUtration in children. For the treatment oi 
behavioural disorden and schũophrenia in children, a 
recommended initial oral dose of pericyarine in those aged 
1 year and over is 500 miCTOgrams daily for a child weigh- 
ing lOkg; for heavier children this initial dose may be 
increased by 1 mg íor each additional 5 kg, to a maximum 
total of lOmg daiỉy. Doses may be giaduaỉly increased 
accordỉng to response but the daily maintenance dose 
shouỉd not exceed tvvice the initial dose. children aged 12 
years and over may be given the usual adult dose (see 
ãbove).

Adverse Effects, Treatment, and Precautions
As for Chlotpromazine, p. 1047.2. Sedation and orthostatic 
hypotension may be marked.

Interactìons
As for Chlorpromazine, p. 1051.3.

Preparations
Proprietary Preparatìons (details are given in Volume B)

Single-ingredient Preparalions. Arg.: Neuleptìl; AustraL:
Neulactil; Braz.: Neuleptil; Canađ.: Neuleptil; Chữe: Neuleptil; Denm.: Neulactil; Fin.: Neulactil; Fr.: Neuleptíl; Gr.: Nemactil; 
NeuleptiL' Hortg Kong-. Neulactil; Israel: NeuleptiL' /to/.: Neulep- 
til; Neth.: Neuleptil: N2: Neulactil; Rus.: Neulepúl (Heynennui); Spairt: Nemactil; UK: Neulactìl: Venez.: Neuleptil.

Perospirone Hydrochloríde ịr iN N M ì

Hidrcdqrura de perospiroria; Perospirotlạphidrocloruro de;
Pèrõspirone, Ghlorhydrate de; Perospironi Hydrochloridum;
SM-9018; nepocnnpoHà fMflpoxnopnfl. •:
cis-N-{4-[4-{ 1,2-8enzi sothiazol-3-yl)-l -piperazinyl] buty IH  ,2-
cyclohexanedicarboximide hydrochloride:
Ó 3 H 30N4O 2S ,H C I=463.0
'C4S ■— 150915-41-6 (perospìrone); 129273-38-7 (perospironẹ 
hydrochloride).
ỤNI! —  T884I76TMN (perospirone hydrochlorìde); S03S4466IP 
(perospironehydrochloríde dibydrate).

ẸroíiỊe
Perospirone is an antipsychotic used in the treatment of 
schizophrenia (p. 1031.3). Although it has been describedas 
an atypical antipsychotic, the incidénce of extrapyramidal 
effeas may be rather higher than is usually seen with 
atypical dnxgs such as clozapine (p. 1057.3). Perospirone 
hydrochloride is given in usual oral doses of 12 to 48 mg 
daily in 3 divided doses.
References.

1. Onnist sv, McClellan K. Perospirone. CNS Drugs. 2001; U : 329-37.

Preparatìons
Proprietary Preparalions (details are given in Volume B)

Single-ingredient Preporotions. china: Kang Er Ting (j#ýF?T); 
Jpn: Lullan.

P e r p h e n a z i n e  IBAN, riNN/

Períenatsiini; Perfenazin; Perfenazina; Perfenazmas; Períena- 
zyna; Perphenazin; Perphénaãne; • Perphenaánum; riepcị>e-
Ha3MH.
2-{4-[3-(2-Chlorophenothiazin-10-yl)propyTlpiperázin-l-yll
ethánbl. ’ ; ............. .....
Q |H 26CIN3OS=404.0 -----  ■
0 5  -  58-39-9. .
ATC —  N05ẠBỌ3. : . . .  '. .

The Symbol t  denotes a preparation no longer actively marketed
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iẢTC Vet ^  :QN05AB03. '.V
UNII —  FTẤ7XXY4EZ

Pharmacọpoetas. In Chin., Eur. (see p. vii), Jpn, and u s .  

Jpn also indudes the maleate.
Ph. Eur. 8: (Perphenazine). A white or yeUowish-white 
crystaUine povvder. M.p. 96 degrees to 100 degrees. 
PracticaUy insoluble in vvater; soluble in alcohol; ừeely 
soluble in  đichloromethane; đissolves in dilute Solutions of 
hydrochloric add. Protect from light.
USP 36: (Perphenazine). A white to creamy-tvhite 
odourless powder. M.p. 94 degrees to 100 degrees. 
Practically insoluble in vvaten soluble 1 in 7 oỉ alcohol and 
1 in  13 of acetone; freely soluble in chloroíonn. Store in 
airtìght containers. Protect from light.

IncompatibilHy. Peiphenadne has been reported to be 
incompatíble with cefoperazone sodium’ and with mid- 
azolam hydrochloride (see p. 1085.1).

1. Gasca M. et aỉ. Vỉsuaỉ compaiíbility oỉ perphenazine w ith varìous 
antimicrobials during sỉmulated Y-she injection. Am J  Hosp Pharm ỉ 987; 
44: 574-5.

Perphenaxine Decanoate IBANM, riNNM)

D e c ạ n o ạ t q  d e  p e ( f e n a ã n a ;  P e r í e n a â n a ,  d e c a n o ạ t o  d e ;  
P e r p h é n a á n e ,  D é c a n o a t e  d e ;  P e r p h e n a z in i  D e c a n o a s ;  
nep<ị)ẹH a3M H a fleK aH 03T . •!.'
C 3,H +ta N 3 0 2S = 5 5 8 2  ;
ATC —  NÓ5ẰB03.
ATC Vet —  QN05AB03. y

Perphenaxine Enantate (BANM, riNNMi 

Enantato de perfenazlna; Perfẹnaziria, enantato de; 
Perphénazine, Enantate de; Perphenazine Enanthate; 
Perphenaáne Heptanoate; Perphenazini Enantas; riepộẹHa- 
3wna BnaHTaT.

C2ị H30C I N A S = 5 1 6 .1  
CAS—  17528-28-8.
ATC —  N05AB03.
ATC Vet —  QN05A803. . . ; ■ ■ ■  
um  —  Z6fíS3DM8J.

Uses and Administratìon
Perphenaãne is a phenoth iaãne with general properties 
similar to those of chlorpromazine (p. 1045.3). It has a 
piperaãne siđe-chain. It is used in the treatment of various 
psychoses induding schizophrenia (p. 1031.3) and mania 
(see Bipolar Disorder, p. 397.2) as well as disturbed 
behaviour (p. 1030.2) and in the short-term, adjunctive 
m anagement oỉ severe anxiety (p. 1028.1). Peiphenazine is 
also used ỉor the m anagem ent of postoperatìve or 
chemotherapy-induced nausea and vomiting (p. 1814.3) 
and for the treatm ent oí intractable hiccup (p. 1046.3).

Peiphenazine is usuaUy given orally as the base; it has 
also been given by intramuscular or intravenous ũỹection. 
The fendizoate derivative has also been given orally. Long- 
actìng decanoate OT enantate esteis of perphenazine, given 
by intramuscular inịection, are available in some counưies.

The úsual initíal oral dose ỉor the treatm ent of 
sch izoph ren ia , m a n la , an d  o th e r  psychoses is 4mg 
three times daỉly. The dose is adjusted according to response 
up to a usual maximum of 24 mg daily, although up to 
64 mg daily has occasionally been used in hospitalised 
patients. Sữnilar doses have been used for the management 
of severe  a g ỉta ted  o r  v io len t b ehav iou r or in severe 
anuđety. Perphenazine has sometỉmes been used in 
preparations w ith tricydic antidepressants such as ami- 
triptyline in  the treatm ent of amdety with depression.

FÕr the co n tro l o f  nausea  an d  vom iting  the usual oral 
dose is 4m g three tứnes daily but up to 8mg three times 
daily may be required.

The long-acting decanoate or enantate esters of 
peiphenazine are given by deep intramuscular injection in 
doses ranging bom  about 50 to 300 mg ol ester given at 
intervals of 2 to 4 weeks.

Perphenarine and its esters should be given in reduced 
doses to  the elderly but it should be noted that they are not 
indicated ỉor the management oỉ agitation and restlessness 
in these patients.
Reíerences.

1. Hartung B. €t ai. Perphenazỉne for schizophrenia. Available ỉn The 
Cochrane Database o í Systematíc Revicvvs; Issue 1. Chỉchesten John  
Wiley; 2005 (accessed 14/04/05).

Adverse Eữects, Treatment, and Precautions
As ỈOT Chlorprom aáne, p. 1047.2. Peiphenarine has been 
assodated with a lower írequency of seđation, but a higher 
inddence of extrapyramidal eííects.

Breost ỉeeding. The American Academy of Pediatrics1 con- 
siders that, although the eííect of perphenazine on breast-

íed inỉants is unknotvn, its use by mothers during breast 
ỉeeding may be of concem since antipsychotics do appear 
in breast milk and thus could conceivably alter CNS func- 
tion in  the inỉant both in the short and long term.

The distrìbution of perphenazine into breast milk was 
studied2 in a m other vvho was receivmg oral perphenaãne 
24 mg daily, later reduced to 16 mg daily. Breast ỉeeding was 
started aỉter it was estimated that a breast-fed inỉant vvould 
ingest about 0.1% of a matem al dose. Treatment with 
perphenaáne lasted íor 3.5 months and during this period 
the child thrived normally and no drug-induced symptoms 
were seen.

1. American Academy o ĩ Pediaưỉcs. The ữansíer o ỉ drugs and o ther 
Chemicals into hum an milk. Pcdiatna 2001; 108: 776-89. {Retỉred May 
2010] Correctíon. ibid.: 1029. Ai$o avaỉlable at: hnp://aappolicy. 
aappubỉỉcaiỉons.org/cgi/content/fuỉỉ/pedỉatrics% 3bl08/3/776 (accessed 
28/04/04)

2. Olesen o v .  f t  a l. Perpherurine in  breast mỉlk and serum. Am J  P sych ia try  
1990; 147: 1378-9.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Cenơe Sweden, classiíies perphenazine as 
probably not porphyrinogenic; it may be used as a drug of 
first choice and no precautions are needed.1 

1. The Drug Daiabase for Acme Porphyria. Available ai; h ttp ://w w w . 
drugs-porphyiia.org (accessed 21/10/11)

Interactỉons
As for Chlorpromaáne, p. 1051.3.

Pharmacokinetics
Perphenarine is vvell absorbed after oral doses and 
undergoes some Crst-pass metabolỉsm, resulting in a 
relative bioavailability of about 60 to 80%. Peak plasma 
concentrations occur between 1 to 3 hours aíter ingestion. It 
is vvidely distrìbuted and CTOSSCS the placenta. Perphenazine 
is extensively metabolised; up to 70% is excreted in the 
urine mainly as metabolites, with about 5% being excreted 
Ũ1 the ỉaeces. The plasma elimination half-life of perphen- 
azine is bertveen 9 and 12 hours. Perphenazine decanoate 
and perphenazine enantate are slowly absorbed bom  the 
site of intramuscular ữỹection. They gradually release 
perphenaáne into the body and are thereíore suitable for 
use as depot ữỹections.

Perphenaãne 5 or 6mg given inưavenously had a 
plasma half-life ừom 8.4 to 12.3 hours in a study of 4 
schizophrenic patỉents and 4 healthy subjects.' Plasma- 
perphenazine concenơations varied considerably 3 to 5 
hours after dosing; this vvas ỉollovved by an exponential 
elimination phase. Plasma concenưations were im detea- 
able after a 6-mg oral dose in 4 healthy subjects and only 
lovv plasma concenơations of its suỉĩoxide metabolite could 
be detected; this was attributed to a marked fìrst-pass eỉíect. 
Systemic availability was also variable and poor in  4 
schizophrenic patients given perphenazine 12mg three 
times daily. However, it was considered that oral therapy 
should be given at 8-hour intervals. Inữamuscular injection 
of perphenazine enantate 50 or 100 mg every 2 weeks gave 
plasma-perphenazine concentrations similar to those after 
continuous oral dosage, but high initìal absorption in the 
first 2 to 3 days was assodated with serỉous CNS adverse 
eííects.

1. Hansen CE, ct a i  Clinỉcaỉ pharmacokinetìc stuđíes oí perphenazỉne. Br J  
Clin Pharmacoì 1976; 3 :915-23.

Metabotism. In 12 healthy subjects there was a dea r dư- 
íerence in. the disposition of a single oral dose of perphen- 
azine between poor and extensive hydroxylators of 
debrisoquine.1

1. Dahl-Puustinen M -L  et ai. Dispositíon oí perphenazine ỉs related to 
polym orphic debrỉsoquin hydroxylatỉon ỉn h um an  beỉngs. Clin 
Pharmaal Tker 1989; 46: 78-81.

Preparatìons
proprietary PreporoKoni (details are given in Volume B)
Single-ingredient Preparcrtions. Austría: Decentant; Dtnm.: Tri- 
Iaíon; Pin.: Peratỉin: Fr.: TrilUant; Oer:. Decentan; Hững Kong: 
Synazinf; Indon.-. Trilalon; Irí.: Fentazin; Israel: Perphenan; ItaL: Trilaíon; Jpn: PZC; Mex.: Leptopsique; NorwTrilaỉon; Phữipp.: Trilafonf; PoL: Trilaíon; Rus.: Etaperann
(3ranepa3HH); Spaừt: Decentan; Swed.: Trilaíon; Switz.: Trilaỉon; Thai.: Conazine; Pemamed; Pemazine; Penáne; Porazỉne; ƯK: 
Fentazỉn.
Muhi-ingredient Preportrtions. Arg.: Karile; Canad.: Apo-Peramt; 
PMS-Levazine; Fùl: Pertriptyl; Gr.: Minltran; Triphenaze; IndonMutabon-D; Mutabon-M; ItaL: Mutabon; Mex.: Adepsi- 
que; PorL: Muubon; Spain: Mutabase; Thai.: Neuragonỷ; 
Polybon; UK: Triptaíen; USA: Etrafont.
Pharmacopoeid Preparoiions
BP 2014: Perphenamne Tablets;
USP 36: Perphenazine and Amitriptyline Hydrochloride Tablets; 
Perphenazine Injection; Perphenazine Oral Solution; Perphen- 
azine Syrup; Perphenazine Tablets.

Phenaxepam
Fenazepam;<I)eHa3ẹnaM. :- i
7-Bromo-5-(2<hlorophenyl)-l13-dihydro-2F/-l,4-benzodiaze- 
pin-2-one. . • ■ :  ;
C,5H,0BraN2Q=349.6 !

: CAS ■—  517Ẹ3-57-2.
UNII —  3DSB43090Z.

Pro/ỊVe

Phenazepam is a benzodiazepine vvith general propertie.' 
similar to those of diazepam (p. 1063.2). It is used in the 
short-term ơeatm ent of anxiety disorders and as an 
anticonvulsant. There have been concems about abuse (see 
Overdosage, belovv).

O verdosage. Severe intoxỉcation resulting from abuse ol 
a 400- to 600-mg dose oỉ phenazepam (usual single dose 
up to 1 mg) has been reported in a patient in Svveden. The 
authors reponed that the halí-lile of phenazepam was 
about 60 hours and in other cases patients had still shovvn 
symptoms more than 14 days alter ingestion.1

Abuse of phenazepam has been reported in several other 
countries, induding Finland. the UK, and the USA; 
screening of post-mortem blood samples in Scotland 
between January and July 2011 identified 9 deaths where 
phenazepam was present, in all eases in persons with a 
history of drug misuse.2

1. M rozkowĩka J, 11 al. Mỉssbruk av íenaiepam —ny íõrcieelse ỉ Sverige. 
Bensodùzepỉnderivat b in  Ryssỉand gav svâr imoxikatỉon. Lakarĩidnin- 
gen 2009; 106: 516-17.

2. Maskeỉỉ PD. et ai. Phenaxepam is currently beỉng misused in the UK. BMJ 
2011; 343: 59.

PreparaK ons
Proprietory Preparations (details are given in Volume B)

Single-ingredient Prepomtions. Rus.: Elzepam (3menaM); Phe 
norelaxan (<t>eHopejiaxcaH); Phezipam (tbeannaM); Trankvezipair 
(TpaHXBenmaM).

Phenprobamate IBAN, riNNỊ 

Fenprobamaatti; Penprobamat; Fenprobamato; MH-532; 
Phenprobamatum; Próíormiphen; (peHnpoổaMaT.
3-Phenylpropyl carbamate.
C ,0H u N Ó 2= 1 7 W  

CÃS —  673-31-4.
ATC —  M03BA01.
ATCVet—  QM03BA0Ỉ. 
um  —  UJZ473TPS0.

Profile
Phenprobamate is a carbamate with general properties 
similar to those oí meprobamate (p. 1083.3). It has been 
used for its anxiolytic and m usde relaxant actions.

Preparatìons
Proprietary Preporotioni (details are given in Volume B) 
Sỉngle-ingredient Preparations. Turk.: Gamallex; Gamakuil. 

MuhHngredient Preparations. Turk .: Kuillex; Kuilil.

P Ì m O Z Ỉ d e  ÌB A N . U SA N , r íN N I

McN-JRh5238; Pimotsidi; Pimozid; Pirnoáda; Pimozidas;
Pìmoádum; Pimozyd; R-6238; nnM03Mfl. ■ ;  .> I
HH4,4-Bis(4-fluorophenyl)butyf]-4-piperidyl}benzimìdazo-
lìn-2-one;. 1-{V-[3-(4,4'-Difluorobenzhydryl)propyl]-4-pìperi- 
dyl}benzimìdazonn-2-one.
C2aH29F2N30=461.6 •
CAS -  2062-78-4.
ATC— N05AG02.
ẶTCVet— ■ QN05AG02.
UNII— 1HIZ4ỌL86F.

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Pimozide). A white or almost vvhite powder 
Practically insoluble in vvaten slightly soluble in alcohol 
soluble in dichloromethane; sparingly soluble in methy 
alcohol. Protect bom  light.
USP 36: (Pimozide). A w hite crystalline powder. Insoluble 
in water; soluble 1 in 1000 of alcohol, of ether. and oi 
methyl alcohol 1 in  100 of acetone, 1 in 10 o ỉ chloroform 
and 1 in more than 1000 of 0.1N hydrochloríc add. Store ir 
airtight containers. Protect bom  light.

Uses and Admỉnistration
Pimozide is a diphenylbutylpiperidine antipsychotic and i: 
structurally similar to the butyrophenones. It is a long

AU cross-reíerences reíer to entries in Volume A
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acting antìpsychotic with general properties similar to those 
oi the phenothiaãne, chloipromazine (p. 1045.3), although 
it also has some caldum-blodđng activity. Pimoãde is given 
orally in the management of psydioses induding schizo- 
phrenia (below), paranoid States, and monosymptomatic 
hypochondria (p. 1030.2) and in Tourette's syndrome 
(below). An ECG should be periormed in  all patíents beíore 
starting ưeatment with pimoãde (see Adverse Ettects, 
Treatment, and Precautions, below).

In schỉzophrenỉa, treatment is usually begun with a 
dose of 2 mg daily (the BNFC suggests 1 mg in those aged 12 
to 18 years), adjusted thereaher according to response in 
Increments of 2 to 4m g at intervals of not less than 1 vveek. 
The usual dose range iỉ 2 to 20 mg daily. It is generaUy given 
as a single daily dose.

In m o nosym ptom atic  hy p o ch o n d ria  and parano id  
psychoses, the initial dose is 4  mg daily adjusted as above to 
a maximum daỉly dose oỉ 16mg.

Pimozíde treatment should start at halỉ the usual initìal 
dosage in  elderly patients.

In the USA, pim oáde is only licensed fot the treatment of 
T o u re tte 's  syndrom e; initiaỉ doses are 1 to 2mg daily in 
divided doses, increased thereaỉter every other day to a 
maximum oí lOmg daily or 200 micrograms/kg daily. Dose 
adjustment has been suggested for patỉents who are poor 
CYP2D6 metabolisers; see Administranon in Genetic 
Variation, belovv. For details of doses in children, see belovv.

Administration in children. In the USA, pimoáde is 
licensed for the treatm ent of children with Tourette's 
sýndrome; initial oral doses are 50 micrograms/kg once 
daily at bedtitne, increased thereafter every third day to a 
maxũnum of 200 micrograms/kg (not exceeding 10 mg) 
daily. u s  licensed product inỉormatỉon also suggests that 
genotyping for cytochrome P450 isoenzyme CYP2D6 
should be periormqđ when the dose is increased above 
50 mlcrograms/kg dàily, that this is the maximum recom- 
mended dose in CYP2D6 poor metabolỉsers, and that the 
interval between dose increases should be at least 14 days 
ỉn  these patients.

Althoùgh not licensed in the UK. the BNFC suggests that 
children aged 2 to 12 years may be given oral doses oí 1 to 
4mg daily and those aged 12 to 18 years, 2 to lOmg daily.

For doses in adolescents with schỉzophrenia, see Uses and 
Administration, p. 1096.3.

Administrotíon in genetic voriation. us licensed prođuct 
inỉormation for pimozide suggests that genotyping for 
cỵtochrome P450 isoenzyme CYP2D6 shouỉd be períormed 
when the oral dose is increased above 4 mg daiỉy, that this 
is the maxỉmum recommended dose in CYP2D6 poor 
metabolisers, and that the interval between dose increases 
should be at least 14 days in these patients. (In the USA, 
pim oãde is only licenséd for the treatm ent of Tourette's 
syndrome.)

For dosage adjustment in children, see above.

chorea. Antipsychodcs such as pim oáde have some 
action against choreiíorm movements (p. 1029.3) as well 
as being of use to conưol the behavioural disturbances of 
Huntington's chorea.
Reíerences.

1. sh an n o n  KM, Fenichel GM. Plmoõde treatm eru of Sydenham's chorea. 
Ncurolơgy 1990; 40: 186.

Dystonid. Antipsychotics such as phenothiazines, halo- 
peridol, o r pimoiide are sometimes ũseíul in the treatment 
of idiopathic dystonia (p. 903.3) in patients who have 
failed to  respond to other dmgs.1 In very severe dystonia 
combination therapy may be required. Pimozide in gradu- 
aliy increasing doses up to 12mg daily with teuabenarine 
and trihexyphenidyl is sometimes effective. However, 
antipsychotics often act non-spedfically and there is the 
risk of adding drug-induced extrapyramidal disorders to 
the dystonia being ưeated (see Exưapyramidal Dísorders 
under Adverse Elỉects of Chlorpromazine, p. 1049.2).

1. M arsden CD. Quỉnn NP. The đystonias. BMJ 1990; 300: 139-44.

Schixophrenia. A systematic revievv1 conduded that 
pim oũde appears to be of simiỉar eỉũcacy to other dassical 
antipsychotics in the treatment of schizophrenia 
(p. 1031.3). There was no evidence tha t it was particularly 
useíul for those with delusional disorders or with mainly 
negadve symptoms.

1. R athbone J, McMonagỉe T. Pỉmcráde ỉo r scfaizophrenia o r related 
psychoses. Available ỉn The C ochnne Database o ỉ Systematìc Revỉews; 
Issũe 3. C hichester John  Wileỵ; 2007 (accessed 20/03/08).

Tosle disorders. For reterence to the use of pũnoãde in 
the treatm ent of taste disorders, see tmder Chlorprom- 
arine, p. 1047.2.

Toorette's syndrome. Tourette's syndrome (see Tics, 
p. 1030.1) is a disorder characterised by motor and vocal 
tìcs and behavioural disturbances. Many patients vvith 
Tourette's syndrome do not requữe medicatìon but when

treatment is needed dopamine antagonists such as the 
antipsychotics haloperìdol or pimonde1'3 have been most 
conũnonly used. They often decrease the hequency and 
severity oi úcs and may improve any accompanying 
behavioural distuibances. Pimodde may be slighdy less 
eHective than haloperidol bu t adverse eừects are also less 
írequent.’ Because of the potential íor acute and long- 
tetm adverse effects it is usually tecommended that doses 
are tiưated to as low as possible; the aim of treatment is 
not necessarily to control symptoms completely. Medica- 
tion can often be stopped after a few years.

1. Shapiro E, et ai. Controỉỉeđ study of haỉopeiidoL pimozide, and placebo 
íor the ưeatm ent oí Gỉỉỉes de u  Tourerte's syndrome. Arch G*n Pĩychiatry 
1989; 46: 722-30.

2. Salỉee FR,€ ta i. Relatíve eíScacy o ỉ halopcridol and pỉmozỉde ỉn children 
and  adoiescents w ìĩh  Tourette's dỉsorder. Am 2 Psychiatry 1997; Ỉ54ỉ 
1057-62.

3. Pringsheỉm T, Marras c . Pỉmozide for t í a  ỉn Tourette's syndrorae. 
Avaỉỉable ỉn  The Cochrane Database of Systematíc Revỉews; Issue 2. 
Chichesten John Wiley; 2009 (accessed 28/09/09).

Adverse Eữects, Treaừnent, and Precautìons
As for Chlorpromazine, p. 1047.2.

Extrapyramidaỉ effects may be more common than with 
chloipromazine but pim oãde may be less likely to cause 
sedation, hypotension, or antimuscaiirũc eílects.

Ventricular arrhythmias and other ECG abnormalitíes, 
such as prolongation of the QT ỉnterval and T-wave 
changes, have been assodated with the use of ptmoáde; an 
ECG shouỉd thereíore be períormed beíore, and repeated 
perìodỉcally during, ưeatm ent ư  repolarìsatìon changes 
appear or arrhythmias develop, the need for contỉnuing 
treatment should be reviewed; the dose of pimoáde should 
be reduced or, ư the QT interval exceeds 500 milliseconds, 
therapy should be withdrawn. Pimonde is contta-indicated 
in patients with pre-existing prolongation of the QT 
interval, or a family history of congenital QT prolongation, 
and in  patients w ith a history oỉ cardiac arrhythmias. 
Electrolyte disturbances such as hypokalaemia or hypo- 
magnesaemia in  patients receiving pim oãde may lead to 
cardiotoxidty.

Effects on the cardiovascular System. The UK CSM has
received reports of ventricular arrhythmias and other ECG 
abnormalities sud i as prolongation of the QT interval and 
T-wave changes assodated w ith the use of pim oãde.IJ In 
August 1990 they had received 13 reports of sudden unex- 
pected death since 1971; m any of these patients had no 
evidence of pre-existmg cardỉac disease, and 7 were under 
30 years of age. Five of the 13 were also taking other 
antipsychotics. Most cases were assodated with doses 
greater than 20 mg daỉly and many had had the dose 
increased rapidly, possibly resulting In substantial tissue 
accumulation. By February 1995 the CSM had received a 
total of 40 reports (16 íatal) of seríous cardiac reactions 
most of tvhich involved arrhythmias.

See also under Chlorpromazine, p. 1047.3.
1. CSM. Cardiotoxỉc eữects o( pimozỉde. Cunrnt ProbUms 29 1990. Aỉso 

avaỉỉable a c  http://wwwjnhra.gov.uk/home/idcplg?ldcServỉce=GET_ 
FILE&dDocName»CON20244478*RevlsioiiSelectỉonMethod=LatestRe- 
teased (accessed 07/08/08)

2. CSM/MCA. Cardỉac arrhythmỉas vvlth pimoũde (Orap). Currtnt Probiems 
1995; 21: 2. Aỉso avaỉlabỉe at: http://wwvr.mhra.gov.uk/home/idcplg? 
IdcServtce=GET_FILE&dDocNaine=CON20 ỉ 5618&RevỉsionSelection- 
MethodsLatestReleased (accessed 16/05/06)

G enetk íoctors. The metabolism of pim oãde is mediated 
to some extern by the cytochrome P450 isoenzyme 
CYP2D6. Patients vvho are poor CYP2D6 metabolisers may 
have higher concentrations of pimoãde than those who 
are extensive metabolisers, and their dosage of pimoride 
may need to be amended; for íurther details, see Adminis- 
tration in Genetic Variation, above.

Interactions
As ỉor Chlorpromaáne, p .  1051.3. The rìsk of arrhythmias 
vvith pimozide may be increased by other đrugs that ptolong 
the QT interval induding some antỉarrhythmics, other 
antipsychotics (induding depot preparations), tricydic 
antidepressants, the antihistamines terỉenadine and astemi- 
zole, antứnalarials, and cisapride; use together should be 
avoided. Use with drugs tha t induce electrolyte distur- 
bances, such as dluretics, should also be avoided.

The use of pimozide w ith dmgs that inhibit the 
cytochrome P450 isoenzyme CYP3A4 is contra-lndỉcated; 
the resultant decrease in the metabolỉsm of pim oãde may 
ỉead to increased plasma concentrations and hence greater 
risk of cardiac arrhythmias. CYP3A4 inhibitors ìndude the 
macTolide antibacterials such as daiỉthrom ydn, erythro- 
mydn, and troleandomydn; the azole antihmgals induding 
itraconazole and ketoconazole; the HTV-protease inhibitors; 
the NNRTIs; neỉazodone, and zileuton. The metabolism of 
pim oáde may aỉso be inhibited by grape&uit juice and use 
together should be avoided.

Pimoáde is also metabolised by CYP2D6, albeit to a lesser 
extern, and in vitro data indicate that the CÝP2D6 inhibitor

quinidine may reduce the metabolism of pimozide; UK 
licensed product inỉormation contra-indicates the use oỉ 
such inhibitors with pimoáde. The isoenzyme CYP1A2 may 
also be involvẹd in  the metabolism of pimozide and 
consequently there is a theoretical possibility of inteiactions 
with CYP1A2 inhibitors.

Pứnonde should also not be used with SSRIs such as 
dtalopram, esdtalopram, paroxetine, and sertraline. Par- 
oxetìne and sertraline have been reported to increase the 
plasma concentratíons oi pimozide, and hence there may be 
a greater risk of QT prolongation. Citalopram and 
esdtalopram have been reported to prolong the QT interval 
vvhen used with pimoáde; the mechanism oỉ this 
interaction is unknovra. Use of pimoáde with SSRIs has 
also been reported to cause extrapyramidal eỉỉects, 
oculogyric crises, and sedadon.

Antibaderìals. Sudden deaths have occuired in patients 
given pimoáde and darithTomyán, see p. 1052.1.

Ị ^ ạ r m a c o k i n e Ị ị c s

More than half of an oral dose oỉ pimozide is reported to be 
absorbed. It undergoes signiũcant ârst-pass metabolism. 
Peak plasma concenưanons ha ve been reported after 4  to 12 
hours and there is a considerable interindividual variation 
in the concentrations adúeved. Pimozide is metabolised in 
the liver mainly by N-dealkylation and excreted in the urine 
and laeces in the ỉorm oí metabolites and unchanged drug. 
Metabolism is mediated mainly by the cytochrome P450 
isoenzyme CYP3A4 and to a  lesser extern by CYP2D6; 
CYP1A2 may also be ũivolved. Pimoáde has a mean 
elimination half-Ufe of about 55 hours, although half-lives 
of up to 150 hours have been noted in some patients.

P reparations
Proprietary Preparotioní (details are given in Volume B)

Single ingradient Preparations. Arg.-. Otap; AustraL: Orapt; Aus- trùr. Orap; Betg.: Orap; Brar: Orap; Canađ..: Orap; ơtữe: Orap; Dettmỏrap; Fr.: orâp; Ger.: Orap; Gr.: Pirium; Hong Korĩg: 
Orap; Indũr. Larap; Neurap; Orap; Indon.: Orap; IrL: Orap; Israel: Orap; ItaL: Orap; Jpn: Orãp; Neth.: Orap; NZ: Orapt; Port.: Orap; S.Afr.: Orap; Singapore: Orap; Spain: Orap; Thai.: 
Orapt; Pizide; Turk.: Norohen; UK: Orap; USA: Orap; Venez.: 
Orap.

Pbarmacopoetal Preparations
BP 2014: Pimohde Tablets;
USP 36: Pimozide Tablets.

Pinazepam ỊríNNí 
Pinazépam; Pinazepamum; riMHaaenaM.
7-Chloro-13-dihydro-5-phenyl-1 -(prop-2-ynyl)-2H-1,4-ben- 
zòdiazèpin-2-one.
C18H13C1N20=308.8 
CAS —  52463-83-9.
ATC —  N05BAÌ4.
ATCVér—  QN05BA14.
■UNli —  5286R8Z882.

P r o i í / e

Pinazepam is a long-acting benzodiazepine vvith general 
properties similar to those of diazepam (p. 1063.2). It is 
given in usual oral doses of 5 to 20 mg daỉly in divided doses 
for the short-term  treatm ent of anxiety disorders 
(p. 1028.1). Doses of 2.5 to 5 mg at night have been used 
in the treatment of insomnia (p. 1033.2).

Preparatíons
Proprietory PreparaHons (details are given in Volume B)

Single-ingredient Preparotiom. Hottg Kong: Doman ItáL: 
Doman Mex.: Yunin Singapore: Domar; Spain: Duna; Thai.: 
Domar.

P ip a m p e ro n e  IBAN. USAN, 4NNI 

Flồrdpĩpamide; McN-JR-3345; Pipamperon; vPipamperona; 
Pipampérone; : Pipamperoni; -p.ipamperonum; ,Rt3345; 
nnnaMnépoH. ' r . ■ >■
1-[3-(4-Ruorobenzoyl)propyO-4-piperidinopiperidine-4<ar-
boxamide - 1
0 2 ^ 3 ^ ^ 3 0 2 = 3 7 5 5
CAS—  1893-33-0
ATC —  N05AD05.
ATC Vet —  QN05AD05

'u m  — 5402501F0W.' . ,

The Symbol t  denotes a preparation no longer actively maiketed

http://wwwjnhra.gov.uk/home/idcplg?ldcServ%e1%bb%89ce=GET_
http://wwvr.mhra.gov.uk/home/idcplg
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P ip a m p e ro n e  H y d ro c h lo r id e  IBANM. riNNM i

HidrodorurQ de pipamperonạ;- Piparnperona, hidroclonjro 
dẹ; Pipampérone.Chlorhydratedei.Pipamperoni Hydro-. 
chloridum; rinnaMnepoHa fMflpoxnopMfl." - ' 
C21H3ọFN3< V H C l= 4 ^ .4  ,,
. CÃS — 2443-68-2: ■- 11 - '•
A T C — N 0 5 A D 0 5 * i , - ‘ '>i‘- - . n  «•
■ATC-Vet:—  QNÓ5AD05.’-'- -  Ị - ‘ ■ '
VNII —  {T085U64M  ~

ProfìỊe
Pipamperone is a butyrophenone with general properdes 
sỉmilax to those of haloperidol (p. 1077.1). It is given orally 
as the hydrochloride for the treatm ent of psychoses. Doses 
are expressed in terms o ỉ the  base; pipamperone 
hydrochloride 47.8 mg is equivalent to about 40 mg of 
pipamperone. Usual initìal doses, equivalent to 40 mg of the 
base, have been given 2 or 3 times daily,.increased gradually 
thereaher accorđing to response; doses of 360 mg or more 
have been given daily in divided doses.

Preparations
Praprietary Preporntìons (details are given in Volume B)

Singla ingretEent Praporalions. Belg.: Dipiperon; DenmDipiper- 
on; Fr.: Dipiperon; Ger.: Dipiperon; Gr.: Dipiperon; Neth.: Dipi- 
peron; Switz.: Dipiperon.

P ip o t ía x in e  IBAN. riNN)

Pipothiaãne; Pipotiatsiini; Pipotiaán; Pipotiaána; Pipotiaá- 
núm; RP-19366; nnnoTviaỉMH.
10^-{4-{2-Hydroxyethyl)piperidino}propyl}-NN-dimethyl- 
phenothiaãné-2-súlphónàmide; 2-{4-[3-(2-Dimethylsulpha- 
moylphenothiazii>10-yl)propyl]piperazin-1-yl]ethanol. : 
C 24H33N30 3SJ= 4 7 S .7  
■ỚS--3% 60-99-6.
ATC —  N05AC04. ■
ATC Vet —  QN0SẠC04Ì 
UNII —  L903J9JPỸV.

P ip o tta x in e  P a lm ita te  IBANM, USAN, riNNMi

IL-19552; Palmitato de pipotiazina; Pipothiaãne Paímitate; 
Pipotiaáná, palmitato de; Plpotịazine, Palmitate de; 
Pipotiaãni Palmitas; RP-19552; rinnoTvia3MHa rianMHTáT.' 
Ó oH m N A S ^ U . Ị  !
C4S —  37517-26-3.
ATC—  N05AC04.
ATC Vet —  QN05AC04.
UNII — '4Q3H01QRMI.

Uses and Administation
Pipotiazme is a phenothiazme with general properties 
similar to those oỉ chlorpromanne (p. 1045.3). It has a 
pipeiidine side-Chain. It is used in  the treatm ent of 
schũophrenia (belovv) and other psychoses. Piporiaáne is 
given oially as the base and by deep intramuscular inịection 
as the palmitate esten oral doses are expressed as the base 
àiid parenteral doses are expressed as the ester.

A usual oral dose oỉ pipotiaáne ỉor the ơeatm ent ot 
psychồses is 5 to 20 mg daily; in  severe psychoses up to 
?0 mg daily has been given for brieí períods.

The long-acting pahnỉtate ester of pipotiahne is given by 
deep intramuscuỉar injection. An ũùtial test dose of 25 mg is 
foIlôwed by a íurther 25 to 50 mg after 4 to 7 days. The 
dosage ỉs then adjusted in increments oỉ 25 to 50 mg 
according to response every 4 weeks. Usual maintenance 
đoses of 50 to ỈOOmg are given at average intervals of 4 
weeks; the maximum recommended dose in the UK is 
200 mg every 4  weeks.

Pipotianne should be given in reduced dosage to elderly 
patients; a starting dose of 5 to 10 mg has been suggested Ỉ0T 
pipotiazme paỉmỉtate inưamuscular injections.

Schóophrenỉa. A systematic review‘ conduded that depot 
pipotiazine pahnitate appeared to be no diherent in terms 
oỉ eỉBcacy or adverse effects to other antipsychotics given 
orally OT by depot injection in the ưeatm ent of schizo- 
phrenia (p. 1031.3).

1. Dinesb Me a  aỉ. Depot pipotiarine palm ỉtate and  undecylenate for 
schi2q>hrenla. AvaHable ỉn  The C o d m n e  D aubase of Systematíc 
Revỉavs; Issue 3. Chichesier John  Wỉỉey: 2004 (áccessed 14/04/05).

Adverse Elkcts, Treatment, and Precautions
As for Chlorpromaãne. p. 1047.2.

Effects on mental function. Manic symptoms developed in 
a schũophrenic patient given pipotiaãne palnũtate. Symp- 
toms recurred on rechallenge.*

1. Singh AN, Maguire J. Pỉpothiadne palmitate ỉnduced manỉa. B M J1984; 
289:734.

Pharmacokinetics
Pipotiaáne palmitate ũ  very slotvỉy absorbed from the site oỉ 
intramuscular injection. It gradually releases pipodaõne 
into the body and ũ  thereỉore suitable ÍOT use as a depot 
injection.

Preparations
Proprielory Preparotioní (details are given in Volume B)

Singla-tngre^ent Preporarions. Arg.: Piportil L4; Braz.: PiportU; Canađ.: Piportil L4; ơtũe: Piportyl; china: Ni Meng shu ()SK 
ff); Fr.: Piportil; Hung.: Piportilt; 7rL: Piportilt; Mac.: Piportil 
L4; NZ: Piponil; Rus.: Piportil (IlHnopnui)t; Singapore. Piportil; 
Spain: Lonseren; UK: Piportil.

Praxepam (BAN, USAN, rlNNI 
Pratsepaami; Prazepám; Prazépam; Prazepamas; Prazepa- 
mum; w-4020; npaàenạM.
7-Chloro-Hcyclopropylmethyl)-l,3-dihydro-5-phenyl-2H- 
1,4henzodiazepin-2-one.
CI9H)7CIN20=324.8 
CAS — 2955-38-6.
ATC —  N05BA ì ì.
ATC Vet —  QN05BA11.
ÚNII —  Q30VCC064M.

Pharmacopoeias. In Eur. (see p. vu) and Jpn.
Ph. Eur. 8: (Prazepam). A white to almost white crystalline 
povvder. Practically insoluble in water; sparìngly soluble in 
dehydrated alcohol; freely soluble in  dichỉoromethane. 
P ro tea from light.

Prọfi‘/e
Prazepam is a long-acting benzodiazepine with general 
properties similar to those oỉ diazepam (p. 1063.2). Aiter 
oral doses, prazepam undergoes extensive Erst-pass metab- 
olism in the liver to oxazepam (p. 1092.2) and 
desmethyldiazepam (nordazepam, p. 1089.3). Desmethyl- 
diazepam is largely responsible for the pharmacological 
activity of prazepam. The usual oral dose for the short-term 
treatm ent oỉ anxiety disorders (p. 1028.1) is 30 mg daily as a 
ãngle nightly dose or in divided doses; in severe conditions 
up to 60 mg dai ly has been given. In elderly or debilitated 
patientỉ, ưeatment should start vvith a daily dose oỉ no more 
than Ỉ5m g.

Breast feeding. The last available guidance from the 
American Academy o{ Pediatrics1 considered that, 
aỉthough the eữect oỉ prazepam on breast-ỉed inỉants was 
unknovvn, its use by mothers during breast íeeding might 
be of concem since anxiolytic drugs do appear in breast 
milk and thus could conceivablý alter CNS hinction in  the 
iniaint both in the short and long term.

The ratio of desmethyldlazepam in plasma to tha t in 
breast milk of 5 vvomen given prazepam 20 mg three tímes 
daily for 3 days was 9.6 hom  measurements 12 hours aher 
the last dose.2 It was estimated that a breast-ỉed inỉant oí a 
mother on continuous prazepam therapy vrould ingest the 
equivalcnt of about 4% ol the daily matem al dose.

1. American Academy of Pediatrics. The tn n s ie r  o í drugs and  o tber 
diemicals into hum an mỉỉk. Pcdiatria 2001; 108: 778-89. [Reiired May 
2010] Correctỉon. Oriắ.; 1029. Aỉso avaỉỉabỉe a c  hưp://*appolicy. 
aappublications.Org/cgi/comeiu/iull/pcdiatrics%3blOS/3/776 (accessed 
28/04/04)

2. Brodỉe RR. et ai. Concencrations oí N'descydopropylmethylprazepam ỉn 
whole*bỉood, plasma, and milk aher adim nistration of praxepam to 
hum  am . Biơpham Dru$ Dùpos 1981; 2: 59-68.

Pharmacoldneiks. Reĩerences.
1. Ochs HR, et aỉ. Comparadve sỉngỉe-dose kỉnetícs of oxaxoỉam. prazepam. 

and doraxepate: three precunors oỉ desmethyỉdUzcpam. J  Cỉin 
Pharmacoỉ 1984; 24: 446-51.

P rep ara tio n s

Proprietory Praporotions (details are given in Volume B)

Single-ingredient Preporolions. Austrìa: Demetrin; Beìg.: Lysan- 
xia; Fr.: Lysanxia; Ger.: Demétrin; Mono Demetrin; Gr.: Cen- 
trac Demetonevrin; lrL: Centrax; Ital.: Prazene; Trepidan; Neth.: Reapam; PorL: Demetrin; S.Afr.: Demetrin; Switz.: 
Demetrin; Thai.: Pozapam; Prasepinet-

P ro c h lo rp e ra z in e  IBAN, riNNi 
Chlormeprazine; Prochlorpemazine; Prochlorpérazine;. Pro- 
chlorperázinum; Proclorperazina; Proklooriperatsiini; Prokíor- 
perazin; flpoxnopnepa3MH.

2-Chloro-l(F[3-(4-methylpiperazin-l-yl)propỵ|}phènothia-
zine - '

•C2oH24CIN3S=373.9 - - - • < .
CAS —  58-38-8.
ATC —  N05AB04. - ,
ATC Vẹt —  QN05AB04. ! "
ỊỊNỊỊ —  YHP6YLT6Ư

Pharmacopoeias. In us.
VSP 36: (Prochlorperazine). A dear, pale yeIlow viscous 
liquid, sensitive to  light. Very slightly soluble in water 
heeỉy soluble in alcohol in chloroíorm, and in ether Stort 
in ainight contaỉners. Protect hom  light.

P ro c h lo rp e ra x in e  E d is ila te  IBANM, riNNMi

Chlomnepraáne. Edisylate; Edisilato de prodorperiỉna 
Prochlorpemazine Edísylate; Prochlorpérazine, Edisilate dẽ' 
Prochlorperazine Edisylate; Prochlorperazine Ethanedisul- 
phonate; Prochlorperaãni Edisilas; Prodórperazina, edlsilato 
de; ripòxnopnèpa3HHa 3flM3M/iaT.

C45 —  1257-78-9.
ATC —  N05AB04.
ATC Vet —  QN05AB04.
UNII —  PG20W5VQZS.

Pharmacopoeias. In us.
USP 36: (Prochlorperazine Edisylate). A vvhite to very lighi 
yellovv odourless crystalline powder. Soluble 1 in 2 of vvatei 
and 1 in 1500 of alcohol; insoluble in chlorolorai and in 
ether. Solutions in water are add  to litmus. Store in airtighi 
containers. Protect hom  light.

IncompoHbility. See under Prochlorperazine Mesilate 
below.

P ro c h lo rp e ra x in e  M a le a te  ỊBANM, riNNMỊ

Chlormeprazine Maleate; Maleato de prodorperaãna; 
Prochloroperãzyny maleinian; Prochlorpemaáne Maleate; 
Proch1orperazinẹ Dihydrogen' Maleaté; Prochlorperazine 
Dimaleate; Pròchlorpérazine, Maléate dẹ; Prochlorperazin- 
hydrogenmaleat; Prochlprperazini Maleas; Prochlòrperazin- 
maleináp Prochlorperazino maleatas; Prodorperazina, mal- 
eato de; Proklooriperatsiinimaleaatti; Proklorperazinmaleat; 
Proklórperazin-maleát; npoxnopnepa3MHa Maneaĩ. 
C2oHj4CIN3S ,2 Q H 4 0 4 = 6 0 6 .1  
CAS — 84-02-6.
ATC —  N05AB04.
ATC Vet —  QN05A804.
UNH —  I1T80ƯTL6.

Phormacopoeias. In Eur. (see p. vii), Jpn, and ưs.
Ph. Eur. 8: (Prochlorperazine Maleate). A white or pale 
yellow, crystalline powder. Very slightly soluble in water 
and in alcohol. A heshly prepared saturated solution in 
water has a pH of 3.0 to 4.0. Protect frọm light.
USP 36: (Prochlorperazine Maleate). A white or pale 
yellow, practically odourless. crystalline powder. Practically 
insoluble in waten soluble 1 in 1200 of alcohol’ slightly 
soluble in warm chloroíorm. Its saturated solution is add to 
litmus. Store in airtight containers. Proted hom  light

P ro c h lo rp e ra x in e  M e s ila te  IBANM, riNNMì 

.Chlormeprazine Mesylate; Mesilato de prociorperazina; 
Prochlorpemazine Mesylate; Prochlorperazine Dimethane- 
sulphonate; Prpchlorpérazine, Mésilate de; Prochlorperazine 
Mesyiate; Prochloiperazine Methanesulphonate; Prochlor- 
peraậni mesilas; Prochlorperazini Mesylas; Prodorperaãna, 
mesilatò de; ripoxnopnepa3MHa M e 3miaT. 
C2oH24CIN3S^aH3SỎ3H=566.1 
CAS —  5132-55-8.
AĨC —  N05AB04.
ATC Vet —  QN05AB04.
UNII —  53 ỈSH87H9N.

Pharmacópoeias. In Br.
BP 2014: (Prochlorperazine Mesilate). A white or almost 
white, odourless or almost odourless powder. Very soluble 
in water; sparingly soluble in alcohol; slightly soluble 10 
chloroỉotm; practically insoluble in eiher. A 2% solution Ui 
vvater has a pH of 2.0 to 3.0. Protect hom  light.

IncompaHbitity. Incompatibility has been repoited 
between the edisilate or mesilate salts of prochlorperaone 
and several other compounds: these indude aminophyl- 
line, am photeridn B, am pid llin  sodium, aztreonam, some 
barbiturates, benzylpenidllin salts, caldum gluconạte, 
ceỉalotin sodium. ceímetazole sodium, chloramphenicol 
sodium sucdnate. chlorothiazide sodium. dimenhydrinate. 
heparin sodium, hydrocortisone sodium sucdnate, mid- 
azolam hydrochloride, and some sulíonamides. Incompat-

All cross-reíerences reíer to entries in Volume A
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ibility betvveen prochlorperaãne edisilate and morphine 
suỉỉate has been attributed to phenol prescnt in some for- 
mulations oỉ the opioid.1-2 Incompatíbility has been 
reported on dilution of prochlorperazine edisilate injection 
vvith sodium chloride injection containíng methyl hydro- 
xybenzoate and propyl hydroxybenzoate as preservatives.3 
The problem did no t occur with unpreserved sodium 
chloride or when benzyl alcohol was used as preservatíve. 
Prochlorperazine mesilate syrup has been reported to be 
incompatible with magnesium trisilicate mixnire.4

1. Stevcnson JG. Patriarca c . Incompatíbilỉty o ỉ morphỉne suỉỉate and  
p roch lo rperùne  eđỉsyỉate ỉn syringes. Ảm J  Hosp Pharrn 1985:42:2651.

2. Zuber DHL Compatibility of morpbỉne suỉíate ỉnjecĩỉon and procblor- 
perazỉne edỉsyỉate ĩniectíon. Am J  Hosp Pharm 1987; 44:67.

3. Jctt s, tí (ứ. Prochlorperarine eđisylate incompatìbiitty. Am JHòsp Pharm 
1983; 40:210.

4. Greỉg JR. Stemetđ syrup and magnesium trỉsỉỉicate. Pharm J 1986; 237: 
504.

Uses and Admỉnistratỉon
Prochlorperaãne is a phenothiaãne antipsychotíc vvith 
generđi properties súnilar to  those of chlorpromazine 
(p. 1045.3). It has a piperazine side-chain. Prochlorperazine 
and its salts are widely used in the preventíon and treatment 
oínauseaand vomiting (p. 1814.3) induding that assoàated 
yrith migraine (see Headache, below) or drug-induced 
emesis. They are also used for the short-term symptomatic 
relieí of vertigo (p. 612.3) as occurs in  Ménière's disease 
(p. 611.2) or labyrinthitis, and in the management of 
schứophrenia (p. 1031.3), mania (see Bipolar Disorder, 
p. 397.2), and other psychoses. Prochlorperazine has beẹn 
used as an adịunct in  the short-term management of severe 
anxiety (p. 1028.1).

Prochloiperazine as. one oỉ its salts may be given by 
various routes:
• orally as the maleate or the mesilate; the edisilate has also 

been given by this route
• buccaũy as the maleate
• parenterally as the edisilate or the mesỉlate 
It may also be given rectalỉy as the base.

Depending on the country or the manuỉacturer, doses oỉ 
prochlorperazúie are expressed either as the base or the salt. 
Prochlorperazine edisilate 7.5 mg, prochloiperaãne maleate
8.1 mg, or prochlorperazine mesilate 7.6 mg are each 
equivalent to about 5 mg of prochloiperazine. Most doses in 
the UK are expressed in terms oí the maleate or mesilate, 
while most doses in  the USA are expressed in terms of the 
base. As a result there is a disparity in the dosage 
lecommendations for these countries, w ith the doses in the 
USA tending to be higher.

Reduced dosage may be requứed in  elderly patients.
For nausea  and  vo m itin g  doses are as foỉlows:
• in the UK, the usual óraỉ dose for prevention is 5 to 10 mg 

of the maleate or mesilate (roughly equivaỉent to about 3 
to 6.5 mg of the base) 2 or 3 túnes daily

• for the tteatment oỉ nausea and vomiting, recommended 
UK doses are 20 mg o! the maleate or mesilate orally or
12.5 mg oỉ the mesỉlate by deep intramusadar injection 
íollovved ư necessary by a hirther dose of 10 mg given 2 
hours aíter an oral dose or 6 hours aỉter an intramuscular 
dose. The recommended buccal dose of prochlorperazine 
maleate for this indication is 3 to 6 mg twice daily

• in the USA, the oral dose for the control of nausea and 
vomiting is the equivalent of 5 or lOmg of the basc (as 
the malcate) given 3 or 4  times daily. The recommended 
intramuscuỉardosage is the equivalent of 5 to lOmg of the 
base (as the edisilate) given every 3 to 4  hours if 
necessary, up to a total of 40 mg of the base daily. The 
rectal dose is 25 mg of the base given tvvice daily. In the 
management of se ve re nausea and vomitìng the 
equivalent of 2.5 to 10 mg of prochlorperazine (as the 
edisilate) may be given by slovv intravenous injection or 
intusion at a rate not exceeding 5 mg/minute; doses 
should not exceed 40 mg daily

For treatment of psychoses the following doses have been 
given:
• in the UK, prochlorperazữie maleate or mesilate may be 

given In an oral dose of 12.5 mg tvvlce daily for 7 days 
adjusted gradually to 75 to 100 mg daily accordỉng to 
response; some patients may be maintained on doses oỉ 
25 to  50 mg daily. The equivalent of prochlórperazine 
mesilate 12.5 to 25 mg two or three times daily may be 
given by deep intramuscular injection

• in the USA, prochlorperazine is given as the maleate in 
usual initial oral doses equivalent to 5 or lOmg of the 
base 3 or 4 times daily adjusteđ according to response up 
to a maximum of 150mg of base daily. In ạcute 
disturbances it may be given by deep intramuscular 
injection as the edisilate in  usual doses equivalent to 10 
to 20 mg of the base and repeated every 2 to 4 hours u  
necessary

For details of doses in  children, see belovv.
Oraldoses of 5 to  lOmg of the maleate or mesilate (or, in 

the USA, the equivalent of 5 mg of the base) up to 3 or 4

times daily have been used for short-term adịunctive 
management oỉ severe an x ie ty  dlsorders.

Prochlorperazine is also licensed in the UK for the 
treatment oí vertigo indudỉng that due to Ménière's 
disease. It is given oralỉy in doses of 15 to 30 mg of the 
maleate or mesilate daũy in divided doses; aíter several 
yveeks the dose may be gradually reduced to 5 to lOmg 
daily. The recommended buccal dose of prochlorperazme 
maleate for this indication is 3 to  6 mg rm ce daily.

Adminiỉiration in children. Ovving to the risk oỉ severe 
extrapyramidal reactions, prochlorperaáne should be used 
with extreme caution in  chiỉdren; it is not recommended 
for very young diildren or those vveighỉng less than 10 kg.

There are similar discrepandes with children's doses of 
prochloiperazine to those of adult doses, see Uses and 
Administratìon, above. The lolỉovtõng doses are suggested in 
the treatment of nausea  an d  v om lting:
• Where use in children is unavoidable, UK licensed 

product inỉormation has suggested that 250micro- 
grams/kg of the maleate or mesỉlate may be given orally 
2 or 3 times daily to those aged 1 year and over for the 
prevention and treatment o ỉ nausea and vomiting; the 
intramuscular route is considered unsuitable. However, 
the BNFC suggests giving intramuscular doses, repeated 
up to 3 times daily if necessary, according to age as 
follows: 2 to 5 years, 1.25 to  2.5 mg; 5 to 12 years, 5 to
6.25 mg.

• In the USA oral and inưamuscular routes are advocated 
for children aged 2 years and over. The usual oral 
antiemetic dose, given ỉn divỉded doses, ranges up to
7.5 mg of the base or its equivalent daily in children 
weỉghing about 10 to 13 kg; in  children 14 to 17 kg, up to 
lOmg daily; from 18 to 39 kg, up to 15mg daily. More 
than one day of oral antiemetic therapy is seldom 
necessary. The suggested inttamuscular dose is the 
equivalent oỉ 132micrograms/kg oỉ the base given as a 
single deep íntramuscular injection of the edisilate.

In the USA, prochlorperaáne is also licensed for the 
treatment of schbcophrenỉa. The usuaỉ oral dose, given in 
divided doses, ranges up to 20 mg of the base or its 
equivalent daily in those aged 2 to 5 years, and up to 25 mg 
daily in children aged 6 to 12 yeạrs. It may aỉso be given 
intramuscularly in sũnilar doses to those used for nausea 
and vomỉtỉng.

Heodache. Some phenothlazines such as prochlorperazine 
have been used in the control of the symptoms of severe 
migraine (see p. 1046.3). In comparative studiesu  pro- 
chlorperaãne appears to have been more eHective in 
relieving migraine headache and nausea and vomỉting 
than metodopramide when these drugs were given par- 
enterally. Intravenous prochlorperazlne was shown to be 
eãective in aborting intractable mỉgraíne in children in  a 
small unconữolled study.3

1. Coppola M, t í  aỉ. Randomữed, placebo-controUed evaluation of 
pròchỉorperazỉne versus m etodopram ỉđe ỉor emergency departm ent 
ữeatraent o ỉ mỉgraỉne headache. Ann Emerg Meẩ 1995; 26: 541-6.

2. Jones J, t í  ai, Intramuscular prochỉorperazỉne vcrsus metodopram ỉde as 
singỉe-agent therapy for the treatm ent of acute migraine headache. Am J  
Emerỹ Med 1996; 14: 262-4.

3. Kabbouche MA. t í  al. Tolerabiỉỉty and ettectiveness of prochlorperazỉne
for ỉncractable mỉgraine ỉn diildren. Pediatria 2001; 107: 767. Fu0 
version: http://pedlatrỉcs.aappublÌcations.org/cgỉ/comenƯfull/l07/4/
C62 (accessed 28/04/04)

Adverse Effects, Treatment, and Precautions
As for Chlorpromaáne, p. 1047.2. Prochlorperaãne may 
cause less sedation and fewer antimuscarinic eữects but 
exơapyramidal eííects may be more ừequent.

Severe dystonic reactions have íollovved the use of 
prochlorperaãne, particularly in children and adolescents. 
It should thereíore be used vvith extreme care in children. In 
addition, in the UK. parenteral use in children is not 
recommended.

Local irritatìon has occurred aíter the use of buccal 
tablets of prochlotperazine maleate.

Effedỉ on riie cordiovascular System. Hypertension has 
been reported1 in a few patíents given prochlorperazine 
intravenously for prophylaxỉs oỉ dsplatin-induced nausea 
and vomitmg.

See also under Chỉorpromazine, p. 1047.3.
I. Roche H, t ía i .  Hypertension and intravenous antỉdopaminergic drugs. N  

BttgUMed 1985; 312: 1125-6.

Effeds on the mouth. Reports oí uỉceration and soreness 
of the lip and tongue have been assodated with use of 
prochlorperazine maleate oral tablets.1-2 The erosive cheữi- 
tis resolved aỉter withdrawal oỉ proch!orperazine and 
recuned on rechallenge.

1. Duxbury AJ, a  al. Erosivc cbeilitb relatcd to prochlorpcraánc maleate. 
Br Dmt J  1982; 153:271-2.

2. Reilty GD. Wood ML. Frodilo ip«azine—án  unusiu l C3USC of lỉp 
ulccratìon. Ađa Dtrm V m em l (Stodch) 1984: 64: 270-1.

The Symbol t  denotes a preparation no longer actively marketed

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

1. The Drug Darabase íor Acute Porphyrỉa. Available at: http://w w w . 
dnjgs-porphyria.org (accessed 21/10/11)

Interactions
As ỉor Chlorpromazme, p. 1051.3.

Pharmacokinetics
The phaimacokinetics of prochlorperaáne were studied in 8 
healthy subjects after doses oỉ 6.25 and 12.5 mg 
intravenously, and 25mg orally.1 There was a marked 
interindividual variatìon in pharmacokinetícs after intra- 
venous doses but no evidence of dose-dependent 
pharmacokinetics; mean terminal halỉ-lives were 6.8 
hours for the higher and 6.9 hours fọr the lower dose. The 
apparent volume of distribution was very high and plasma 
dearance values were apparently greater than ttver plasma 
flow, suggesting that the liver may not be the onỉy site oí 
metabolism. Aỉter oral doses, prochlorperazine concentra- 
tions were detectable in oniy 4  oỉ the 8 subjects, due in  part 
to a low bioavailability but also to the lack of sensitivity of 
the high-pressure Iiquid chromatographic assay used. The 
time to peak plasma concentration varied irom l.5  to 5 
hours, and the peak concentratíons varied bom  1.6 to
7.6 nanograms/mL. Bioavailability was estimateđ to tạnge 
hom  0 to 16%. A lovv bioavailability due to high.fixst-pass 
metabolism vvould be expected because oỉ the high plasma 
dearance of prochlorperanne. . . : *

1. Taylor WB, Baceman DN. Prelỉmỉnary studỉes of the phannacoldnecỉa 
and pharmacodynamỉcs of prochỉorpcrazine ỉn healthỹ volunteen. Br J 
Cỉùt Phamacol 1987; 23: 137-42.

Buccol route. Both single- and multiple-dose studies indi- 
cated that bioavailability oỉ prochlorperazme maỉeate was 
greater aiter buccal doses than when given orally.1-2 Doses 
of 3mg tvvice daily by the buccal route and 5mg three 
times daily by mouth produced similar steady-state 
plasma-prochlorperazine concentrations.1

1. Hess^U PG. t í  ai. A comparỉson of tbe avaỉlabliỉty of prochỉorpeiazỉnc 
íoLlowing im buccaỉ and oral adminịsaatíon. ừư J  Pharmaautìa 1989; 52: 
159-64.

2. Finn A. et aỉ. Bỉoavaỉlabilỉty and  metabolỉsm of prochlorpcraiỉiie 
admhiỉstered vỉa the bnceaỉ and oral delỉvery route. J  CHn Pharmaal 
2005;45:1383-90.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient Prepgmlions. AustraL: Nausetil; Procalm; Pro- 
zinẽ; Stẽmetil: Stemzine; CatuuL: Apo-Prochlorazme; Nu-Pro- 
chlon Dam.: Stemetil; Phu: StemetiL- Hortg Rong: Antinaust: 
Dhaperazine; Metìlt; PCPtĩ Peratìlt; Seratil; Stemetil; Irùtia: 
Bukatel; Comptil; Emex; Emidoxyn; Emildnd; Ingametíl; Medi- 
til; Nausetil; Stemetil; Vometil; IrL: Buccastem; Stemetil; ItaL: 
Stemetil; Malaysìa: Dhaperazine; Lartil; Nautisol; Prochlon Pro- 
tazine; Ntítu: Stemetilt; Norw.: Stemetil; N2: Antỉnaus; 
Buccastem; Stemetil; PoL: Chloropemazinum; S-A/r.: Midi; 
Scripto-Metíc Stemetil; Singapore: Dhaperazine; PCP; Peratil: 
Prochlon Properazine; Stemetil; SwetL: StemetilỶ; Thai.: Pro- 
dozine: StabiL' Stemetil; UK: Buccastem; Stemetil; USA: Com- 
pazinef: Compro.

Muhi-ingredient Preparolions. Indừr. Emldoxyn Forte; Ghoom; 
Mizeco; Motion Plus; Neuromol; Nuroflow; luứ.: Diừnette.

Pharmacopoeial Preparatỉons
BP 2014: Prochlorperazine Buccal Tablets; Prochlotperazine 
Injection; Prochlorpeiazine Oral Soludon; Prochlotperaáne 
Tablets;
u sp  36: Prochlorperazine Edisylate Injection; Prochlorperazine 
Maleate Tablets; Prochlorperazine Oral Solution; Prochlorper- 
azine Suppositories.

P r o m a x i n e  iBAN , ÍÌN N I

A-145; NSG-31447p. Promatsiini; rỹl?romazin|r Promaãna; 
Piomaanum, Propaanum, T‘3276-RP/ RP-3276, VVY-1094, 
rip0Ma3MH '■ *■ ’ 1
A//V-Đimethy^-phénothfảán40-ỹ(propylamine; ■: 

t , 7H > ^ 2 8 Ỉ 4 . 4  . - i; * ;■ ;

t â — sả-4ơ-2:'p ì 6*;'/ -7efs "í' ■■
ATC —  N05M03 ’ ' í  " r 1
ATC Vet —  QN05M03. ‘  ■ • r
u m  —  09M39HTM5W.~. . s -  ... r-

NOTE. The code A-145 has also been used for N- 
ethylcarbáminomethyl-L-isoleudne, a compound investi- 
gated as an antineoplástic

http://pedlatr%e1%bb%89cs.aappubl%c3%8ccations.org/cg%e1%bb%89/comen%c6%affull/l07/4/
http://www
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P ro m a x in e  E m b o n a te  ỊBANM, riNNMỊ

Embónata', de promaana, Prorbaánạ, embonato de, 
Prómaane, Embonate de; Promạãne^Pamọater, Promaáni 
Embonas; flp0Ma3MHa 3M60HaT. '  . ỉ .
CC,7H2oN2S)jCaH,A=?572 ■ - c  ; V .
ATC —  N05AA03 
ATC Vet —  QN05M03.

P ro m c u rìn e  H y d ro c h lo r íd e  ỊBANM, riNNM)

Hidrodoruro de promazina; Promatsiinihydroklòridi; Proma- 
zina, hidrodóruro de; Promazine1 Chlorhydrate de; Promaãn- 
hiđroklorid; Promazlnhydrochlorid; 'Promazih-hydrochlòrid;

. Pròmàzinhydrọklọrid; Promázinj, hydròchloridum; Promazino 
hịdrochlóridàs; Promazyny. chlorovvọdorek; flpoMa3MHa 
rnnpõxnopviA.- • •• - ■:
C „ H 2 o N 2 S ,H à = 3 2 0 .9  - 
CAS — 53-60-1. • ■
ATC — ■ N05AA03. ’ :
ATC Vet —  QN05AA03. -  
UNII —  ÚĨ6EOR79U4.

Pharmacopoeias. In Eur. (see p. vii) and u s .

Ph. Eur. 8: (Promazine Hydrochloride). A white or almost 
white, slightly hygroscopic, crystalline powder. Very soluble 
in vvater, in alcohol, and in dichloromethane. A íreshly 
prepaređ 5% solutíon in vvater has a pH of 4.2 to 5.2. Protect 
bom  light.
USP 36: (Prom aãne Hydrochloride). A vvhite or slightly 
yellow, practically odourless, crystalline powder. It oxidises 
upon prolonged exposure to air and acquircs a pink or blue 
colour. Soluble 1 in 3 of vvaten freely soluble in chloroíorm. 
pH of a 1 in  20 solution is between 4.2 and 5.2. Store in 
aiitight coiitainers. Protect bom  light.

Incompatibility. Incompatibility has been reported 
between prom aáne hydrochloride and several other com- 
pounds: these indude amlnophylline, somé barbiturates, 
benzylpenidllin potassium. chlortetracydine, chlorothi- 
aáde sodium, dimenhydrinate, heparin sodium, hydro- 
cordsone sodium sucdnate, phenytoin sodium, predniso- 
lone sodium phosphate, and sodiiun bicarbonate.

Sorption. A  study1 oỉ drug loss bom  intravenous delivery 
Systems reported an 11 % loss of prom aáne hydrochloride 
hom  solution w hen inỉused for 7 hours Via a plastic infu- 
sion set, and a 59% loss aỉter inỉusion ỉor one hour (rom a 
glass syxinge through silastic tubing. Loss was negligible 
aỉter infusion for 1 hour bom  a System comprising a glass 
syringe wỉth polyethylene tubing.

1. K owaluk EA, et aL Interactions becween diugs and intravenous delivery 
Systems. Am J  Hosp Pharm 1982; 39: 460-7.

Stability. A study oỉ the stability of promazine diluted to a
0.1% iníusion m  sodium chlõride 0.9% or glucose 5% 
(ound tha t Solutions in glucose 5% remained stable íor up 
to 6 days at 4 degrees, and at room temperature, provided 
they w ere stored in  the dark.1 Hovvever, vvith so di um 
chloride 0.9% as the diluent, deteríoration of promaáne 
was seen 24 hours aỉter preparation, even when stored in 
the dark, and aỉter 8 hours vvhen exposed to light. Tem- 
perature had no efíect on degradation rate.

1. Tebbett IR. t í  ấì. Stabiỉỉty oỉ promaxỉne as an  inữavenous iníusion. 
ĩ h a r m ỉ  1986; 237: 172-4.

Uses and Administration
Promazinc is a phenothỉazine with general propertíes 
similar to those of chlorpromaáne (p. 1045.3). It has 
relatively weak antipsychotic activity and is not generally 
used (or the management of psychoses. It is mainly used for 
the short-tenn management of agitated or disturbed 
behaviour (p. 1030.2). It has also been given for the 
allevỉatỉon of nausea and vomiting (p. 1814.3). Promazine ỉs 
given as the hydrochloride orạlly, buccally, intramuscu- 
lariy, or by slow intravenous injection. Promazine has also 
been given orally as the embonate.

■ For the treatm ent of ag ita ted  behaviour, promazine 
hydrochloride is given in oral doses of 100 to 200 mg four 
times daily. It has also been given by intramuscular or slow 
intravenous injection in a dose of 50 mg.

A dose of 25 to  50 mg every 4 to 6 hours has been given 
buccally for the control oỉ nausea  a n d  vomiting^ it has 
also been given parenterally ỉor thìs indication.

Promazine should be given in reduced dosage to elderly 
or debilitated patients; 25 mg orally of the hydrochloríde 
initially, ihCTeasing, ư  necessary, to 50 mg four times daily 
has been suggested ỉor the control of agitation and 
restlessness.

Hiccup. Promazine hydrochloride has been used in some 
countries for the ưeatm ent of intractable hiccup. A proto- 
col for the management of inơactable hiccups may be 
íound under Chlorpromaãne, p. 1046.3.

Adverse Effects, Treatment, and Precautìons
As íor chlorprom aáne, p. 1047.2.

Pregnancy. An increased incidence oí neonatal jaundice 
coindded with the inaeased use of promazine.1 A 
decrease in the inddence of jaundice vvas noted 3 months 
alter the total withdrawal of the drug hom  the hospital 
aỉthough restrìction of its use duríng labour had no 
impact.

ỉ . John  E. Prom anne and  neonatal hyperbiỉỉrubinaemia. Med J Ausi 1975; 
2: 342-4.

Interactions
As for Chlorpromazine, p. 1051.3.

Pharmacokinetics
The pharmacokinetics of promazine appear to be generally 
similar to those of chlorpromazine (p. 1053.3).

Preparations
Proprietary Preporotíoní (details are given in Volume B)
Single-ingredient Preparatiom. Gr.: Prazine; Sinophenin;
Sparine; ItaL: Talolen; Rus.: Propaĩine (IlponaaHH); S.A/r.: 
Sparinet; Swừz.: Praãne; USA: Prozine.
Phonnacopoeiai Preporotioni
BP 2014: Promazine ừijeaion; Promaáne Tablets;
USP 36: Promazine Hydrochloride Injection; Promazine Hydro- 
chloride Oral Solution; Promazine Hydrochloride Syrup; Prom- 
azine Hydrochloride Tablets.

Propionylpromazine
Dipropimazine; Propionilpromazina; Propiopromazine.
CAS —  3568-24-9.
UNII —  Y1BCT334I7.

Proỉịle
Propionylpromazine is a phenothiaáne antipsychotic that 
has been used for sedation and premedication ÚI veterinary 
medidne.

Prothipendyl Hydrochloride IBANM, riNNMi 
D-206; Hidrocloruro de protipèndilo; Phrenotropin; Prothi- 
pendyl, Qilọrhydraỉe de; Prothipendyli Hydrochloridum; 
Protipendilo, hidrodoóiro de; ripoTvineHAMna rnqpoxnopnfl. 
/VN-Dimethyl-3-(pyrido[3,2-b][l ,4]benzothiazin-10-yl)propy- 
lamine hydrochloride monohydrate. 
CI6HI9N3S,HCI,H20=339.9
G4S —  303-69-5 (prothipendyO; !225-65-6 (anhydrous 
prothipendyl hydrọchloride).
ATC —  NÓ5AX07 
ATC Vet —  QN05AX07.
UNII —  76I0629RVH.

Proíile
Prothipendyl is an azaphenothiazine with general proper- 
ties similar to those oí chlorpromazine (p. 1045.2). It is 
given as the hydrochloride in oral doses of 40 to 80 mg tvvo 
to íour times daily for the ưeatm ent of psychoses (p. 1030.2) 
and agitation. Prothipendyl hydrochloride may also be 
given by injection.

Preparations
Proprietory Preparalions (details are given in Volume B)
Single-ingredient Preparationí. A u s tr ia :  Dominal; B eỉg .: Domi- 
nal; G er.: Dominal.

Proxibarbal iriNNỊ
HH-184; Proksybarbal; Proxibarbalum; Proxibarbital; ílpoKCn- 
óapỗan. . ..

‘ 5-Allyl-5-(2-hydroxypropyl)barb'rtụric acid • 
C,oHmN204=2262 
CAS —  2537-29-3:
ATC —  N05CA22.
ATC Vet —  QN05CA22.
UNIÍ—  F97ỎMS297F.

Pharmacopoeias. In Pol.
Proỉile
Proxibarbal is a barbiturate with general properties similar 
to those oí amobarbital (p. 1037.2). It has been used as a 
sedative in the management of anxiety disorders. It has also 
been used in the treatm ent of headache. Hovvever,

barbiturates are not considered appropriate in  the managt • 
m ent of these conditions. Proxibarbal has been assodáte i 
w ith severe hypersensitivity-induced thrombocytopenia.

Preparatìons
Propríehiry Preporalions (details are given in Volume B) 

Single-ingredient Preporations. Cr.: Axeen; Hung.: Vasalgint.

Q u a x e p a m  IB A N , U SA N , r lN N Ị

Kvatsepaami; kvazepam; Quazépam; Quazepamum; Sch 
16134; KB33enaM.
7-Chloro-5-(2-fluorophenyl) í,3-dihydro-1-(2,2,2-trifluor 
oethyl)-T,4-benzodiazepine-2-tHione.
C17H„CIF4N2S=386.8 
CAS -  36735-22-5.
ATC —  N05CD10.
ATCVet— QNOSCDlO. 
u m  —  JF8V0828ZI.

Pharmacopoeias. In u s .

USP 36: (Quazepam). Off-white to yellovvish povvder.

Uses and Administration
Quazepam is a long-acting benzodiazepine vvith genenl 
properties similar to those oỉ diazepam (p. 1063.3). It 5 
given as a hypnotic in the short-term managem ent cf 
insomnia (p. 1033.2), in an initial oral dose of 15mg í t  
night; in elderly or debilitated patients and some other 
patients this can be reduced to 7.5 mg.

Reíerences.
1. Nishiyama T. «  a i  Eltccu of quazepam as a prcopcraiivc night hypnoti -  

comparison wiih broiizolam. J  Anath  2007; 21; 7-12.

Dependence and Withdrawal
As íorDiazepam, p. 1065.1.

Adverse Etíects, Treaỉment, and Precautions
As for Diazepam, p. 1065.3.

Breast íeeding. The last available guidance hom  the 
American Academy of Pediatrics1 considered that, 
although the effea of quazepam on breast-fed inỉants vvas 
unknown, its use by mothers during breast íeeding might 
be of concem since psychottopic drugs do appear in breast 
milk and thus could conceivably alter CNS hinction in the 
inlant both in the short and long term.

However, a study in 4 vvomen gi ven a single 15-mg dose 
of quazepam ỉound that only about 0.1% oí the dose was 
excreted over 48 hours in breast milk, as quazepam and its 2 
major metabolites.2 N

1. American Academy ot Pedỉairìcs. The ưanster oỉ drugs and  orhrr 
chemỉcals ỉnto hum an mỉUc. Pedìatria 2001; 10S: 776—89. [Retired May 
2010] CorTeciìon. ibid.: 1029. Also available at: http://aappolicv. 
aappublicatìons.org/cgỉ/contem /fuU /pedìam a% 3bl08/3/776 (accessed 
28/04/04)

2. Hiỉbert JM , t í  al. Excredon of quazepam into hum an breast mlỉk. J  Chrĩ 
Phermaal 1984; 24 :457-62.

Interactions
As for Diazepam, p. 1068.1.

Pharmacokinetícs
Quazepam is readily absorbed bom  the gasưointestinal trai t 
after oral doses, peak plasma concenơations being reache ỉ 
in about 2 hours. It is metabolised extensively in  the liver. 
The prindpal active metabolites are 2-oxoquazepam and A • 
desalkyl-2-oxoquazepam (W-desalkylOurazepam) whic 1 
have elimination halí-lives of about 39 and  73 h o u r , 
respectively, compared with a half-lUe of 39 hours fcr 
quazepam. Further hydroxylation occurs and quazepam 5 
excreted in the urine and (aeces mainly as conjugate 1 
metabolites.

Quazepam and its two active metabolites are more tha 1 
95% boúnd to plasma proteins. Quazepam and ĨIS 
metabolites are distributed into breast milk.

Preparatíons
Proprietary Preparotíons (details are giveD in Volume B)

Single ingrediant Preparotioru. Cr.: DormyL' Jpn: Doral; Spait: 
Quiedonn; USA: Doral.

Pharmacopoeial Preparatioru
USP 36: Quazepam Tablets.

All cross-reíerences reíer to entries in Volume A

http://aappolicv
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Quetiapine Fumarate
IBANM, USAN, plNNMI

Pumarato de quetiapina; IG-204636; Quetìapina, íumarato 
de; Quétiapine, Fumarate de; Quetiapini Fumaras; ZD-5077; 
ZM-20463ẻ; KeeTvianMHa OyMapaT. 
2-[2-(4-Dibenzo[b,fl[l,4]thiazepin-11-yl-1-piperazinyl)ethoxy] 
ethanol fumarate (2:1) salt 
((-21̂ 25̂ 3̂ 2̂ )2» 883.1
CAS —  111974-69-7 (quetiapine); 111974-72-2 (quetiapine 
fumarate).
ATC— N05AH04. ' '
ATC Vet —  QN05AH04. 
um  — 2S3PL1B6UJ.

Street names. The following terms have been used as 'Street 
names' (see p. vii) or slang names for various forms of 
quetiapine himarate:

Baby heroin; Susie-Q; Quell.

Uses and Administration
Quetiapine íum arate is a dibenzothiazepine atypical 
antipsychotic. It Is reported to have aíBnity for serotonin 
(5-HT2), histamine (Hi), and adrenergic (at and a2) 
receptors as well as dopamine Di and D2 receptors. 
Quetiapine is used in the treatment of schizophrenia 
(belovv) and of bipolar disorder (below). It is also used for 
the symptomatic relie! oi únipólar depression (below) in 
patients who are reíractory to, or intolerant of, antidepres- 
sants.

Quetiapine is given orally as the tumarate although doses 
are expressed in terms of the base; 28.8 mg of quetiapine 
íumarate is equivalent to about 25 mg of quetiapine.

The usual initial daily dose in schỉzophrenia is the 
equivalent of 50ihg of the base on day one given in 2 
divided doses. UK licensed product iníormatìon recom- 
mends to give 100 mg on day two, 200 mg on day three, and 
300 mg on day four; daily doses are given in 2 divided doses. 
The dosage is then adjusted, according to response and 
tolerance, to a usual range of 300 to 450 mg daily, although 
150mg daily may be adequate for some patients; the 
maximum recommended dose is 750 mg daily. u s  product 
ứiíormation States that the usual ỉnltial daìly dose is 
increased on days two and three in  steps of 50 to 150mg, as 
tolerated, to a target of 300 to 400 mg daily by day four. The 
daily dose on the first day is given in 2 divided doses, but 
may be given in 3 divided doses thereafter according to 
tolerance. The daily dosage may be hirther adjusted as 
necessary in steps ot 50 to 100 mg at intervals of not less 
than 2 days to a usual range sbnilar to that licensed in the 
UIC

In the ưeatm ent of acute manic epừodes associated with 
b ipo lar d lso rder, the initial dose is lOOmg on day one, 
200 mg on day two, 300 mg on day three, and 400 mg on 
day four; daily doses are given in 2 divided doses. Further 
dose increases to 800 mg daily by day six should be made in 
steps of no greater than 200 mg daily. The dose may then he 
adjusted according to cesponse and tolerance to a usual 
range of 400 to 800 mg daily, although, in some patients, 
200 mg daily may be adequate. Quetiapine is also used for 
the deprcssive phase of bipolar disorder. The initial dose is 
50 mg once daily at bedtime increased to lOOmg on day 
two, 200 mg on day three, and 300 mg on day foui. The dosẽ 
may be íurther increased to 400 mg on day five and 600 mg 
on day eight, ư necessary. For the maintenance treatment of 
bipolar disorder, patients should be continued on the same 
dose on vvhich they were stabilised.

A modiBed-release preparation o! quetiapine i$ available 
in some countries for once-daily dosing in the treatment of 
schizophrenia and of bipolar disorder.

The modiBed-release preparation is also used as an 
adjunct to antidepressants in the management oí un ipo lar 
depression . The ỉnitíal dọse is 50 mg once daily on days One 
and two, increased to the usual dose of 150 mg once daily on 
day three; thereaher, the dose may be increased to a 
maximum of 300 mg daily as necessary.

Quetiapinc should be given in reduced doses to the 
elderly; a recommended starting dose of the immediate- 
release tablets is 25 mg daily, which may be increased every 
day in increments of 25 to 50 mg according to response. 
Similarly, elderly patients shouỉd be started on the lowest 
available dose of the modiĐed-release preparation and 
titrated at a slower rate. The ettective dose range is likely to 
be lower than in younger adults. Reduced doses are also 
recommended in patients w ith hepatic impairment, see 
Administration in  Hepatic Impairment, below.

For details of uses and assodated doses in  chiỉdren and 
adolescents, see Administration in  Children, below.

Administratìon ỉn chiklren. In the USA, quetiapine is 
licensed for the tteatm ent of schizophrenia in adolescents 
aged 13 to 17 years and, as monotherapy, for the treat- 
m ent of acute m anic or mixed episodes assoáated with

bipolar disorder in  those aged 10 to 17 years. For both 
indications, the recommended initial oral dose is the 
equivalent of 50 mg of the base on day one, followed by 
100 mg on day two, 200 mg on day three, 300 mg on day 
four, and 400 mg on day five; daily doses are usually given 
in 2 divỉded doses, or ư  necessary in 3 divided doses 
according to response and tolerance. The dosage is then 
adjusted in steps of no greater than 100 mg, according to 
response and tõlerance, to a usual range of 400 to 800 mg 
daily for schizophrenia, or 400 to 600 mg daily for bipolar 
disorder.

Although unlicensed in the UK íor use in children and 
adolescents aged under 18 years, the BNFC suggests that 
quetiapine may be given, under spedalist supetvision, to 
those aged 12 years and over. For the ũeatm ent of 
schizophrenia, usual oraỉ adult doses (see Use and 
Administration, above) may be given; a modiBed-release 
preparation may also be used for once-daily dosing. For the 
treatment of acute manic episodes assodated with bipolar 
disorder, doses are similar to those licensed in the USA for 
this indication (see above).

Administration in hepatic impairment. Quetìapine should 
be given in reduced doses to patients with hepatic impair- 
ment; a recommended initial oral dose oi the immediate- 
release tablets is 25 mg daiỉy, increased in steps of 25 to 
50 mg daily according to  response. Similarly, those with 
hepatic impairment should be started on the lovvest avail- 
abĩe dose õí the modiũed-release preparation.

Bipolar disorder. • Quetiapine is of benefit ÍOT the ơeat- 
ment of mania in  patients vvith bipolar disorder (p. 397.2) 
and the use oỉ atypical antipsychotics in the management 
of such patients is increasing. Hovvever, there have been 
individual case reports of quetiapine-induced mania (see 
p. 1102.2). Quetiapine is also used in the depressive phase 
of bipolar disorder, and for other íorms of resistant depres- 
sion (beIow).

Reíerences.
1. Vleta E  tí  al. Quetiapine in the treatm ent o ỉ rapiđ cyding bipolar 

đỉsorder. Bipoỉar Disord 2002; 4: 335-40.
2. Delbello MP. et al. A double-blind, randomỉzed, placebo-conưolled 

study of quetUpine as adjunctìve treatm ent íor adolescest manỉa. J  Am 
Acad ơùld  Adolesc Psychialrỵ 2002; 41: 1216-23.

3. Yatham LN, tíaỉ. Quetiapme versus placebo in combìnaiion vvỉth lỉthium 
o r dỉvalproex for the treatm ent of bipoỉar manỉa. J  Clin Pĩychopharmacoỉ 
2004; 24: 599-606. Correction. ibùL 2005; 25: Ỉ03.

4. Bovvden CL t í  ai. A randoraỉzed, double-blind, pUcebo-conưotled 
ettìcacy and saỉety study o ỉ quetiapine or lỉthỉum  as m onotherapy for 
mania ỉn bipolar disorder. ]  ơ in  Psychiatry 2005; 66: 111-21.

5. Dando TM. Keatỉng GM. Quetiapine: a revỉew o í its use in acute mania 
and  đepre&áon assodated w ith bỉpolar disorder. Drugs 2005; 65: 2533- 
51.

6. Calabrese JR. tí ai. BOLDER Study Group. A ranđomized. double-bỉỉnd, 
placebo-controlled tríal of quedapỉne ỉn the treatm ent of bipolar I or n  
depression. Am J  Psydtiaay 2005; 162: 1351-60.

7. Thase ME, tí  ai. BOLDER n  Study Group. ERicacy o ỉ quetỉapine 
monotherapy in bipolar I and  n  depressỉon: a double-blind, placebo- 
comroỉled study (the BOLDER n  study). J  ơ in  Psychopharmacoỉ 2006; 26: 
600-9. Conectíon. ìbtíL 2007; 27: 51.

8. Pỉni s, tí ai. The role of quetìapine in the treatm ent of bìpoỉar disorder. 
Expcrt Opirt Pharmaather 2006; 7:929-40.

9. Khouzam HR, Singh F. Bipolar dỉsorden historic perspectỉve, current 
pharmacologỉc ưeatm ent opùons and a review oỉ quetíapine. Expert Rev 
Neurother 2006; 6: 131-44.

10. Keatỉng GM, Robinson DM. Queúapine: a review oỉ its use ỉn the 
ưeatm ent oỉ bipolar depressỉon. Drugs 2007; 67: 1077-94.

ỉ 1. Brahm NC t í  aỉ. Quetỉapỉne for acute mania ỉn bỉpoỉar dỉsorder. Am J  
Health-Syst Pharm 2007; 64: 1045-53.

12. VVeisIer RH. n  aỉ. Eơicacy oí quetỉapíne monotherapy for the treatm ent 
oỉ depressive episodes in bipoỉar ỉ disorder. a post hoc anaỉysis oí 
combined resuỉts from 2 doubỉe-blind, ranđomize<t placebo-conưolled 
studies. J  Cỉìn Psychiatry 2008; 69:769-82. 

ỉ 3. DelBello MP, t í  al. A double-blind. pỉacebo-controUed pilot study of 
quetiapinc for depressed adolcscents with bipoiar dỉsorder: Bipolar Disord 
2009; 11: 483-93.

14. Young AH. et ai. EMBOLDEN ỉ (Trìal 001} Investígaỉors. A double-blind, 
placebo-comrolled study of quctiapine and lithỉum m onotherapy in 
adults in the acute phase of bipolar depression (EMĐOLDEN I). J  ơ in  
Psydiiatry 20 t0; 71: 150-62.

15. McElruy SL, tí a i  EMBOLDEN n (Trial D1447C00134) lnvestìgators. A
double-blind, placebo-conưolled study oí queũapine and paroxetine as 
monotherapy in adults with bipolar depressỉon (EMBOLDEN II). J  Clitt 
Psỵchiairy 2010; 71: 163-74.

Depression. A modiíied-release preparation of quetiapine 
is used in some countĩies for the management of resistant 
depression (p. 398.1).
Reíerences.

1. Cutler AJ. tí aL Extended release quetỉapine futnarate m onotherapy ỉn 
m ajor depressỉve dỉsorden a placebo- and duỉoxedne-controUed study. J  
ơ in  Pĩychiaùy 2009; 70: 526-39. Corĩectỉon. ibùÌ4 1729.

2. Đauer M, t í  aỉ. Extended-reiease quetíapỉne a ỉ a d ju n a  to an 
antidepressant ỉn  patients w ith major depressive đisorder resu ỉu  b í a 
randomiied, placebo-conơoUed, double-bỉỉnd study. J  Gừt Psychừưry 
2009; 70: 540-9.

3. Weisier R. tí  ai. M oonstone Study Group. Extendeđ reỉease quetiapỉne 
ĩum arate monotherapy íor major depressỉve dỉsorden resultỉ õ ỉ a 
double-blind, randomỉzed, placebo-controlled stuđy. CNS Spectr 2009; 
14: 299-313.

Parkinsonism. Quetiapine has been tried as an antipsy- 
chotic1'4 In patỉents with parkinsonism (p. 889.1).

ỉ . Fem andez HH. rf ai. Long-term outcome of quetiapine use for psycbosỉs 
among Parkỉnsonỉan patỉents. Mơv Dàord 2003; 18: 510-14.

2. JuncosJL tí al. Quetiapine ỉmproves psychotic sympioms and cognition 
in Parkỉnson's disease. Mov Dâord 2004; 19: 29-35.

3. Morgante L. t í  al. Quetiapine and dozaplne in parìdnsonian patỉents 
with dopaminergic psychosis. Oitt Ncuropharmacol 2004: 27: 153-6. 
Correcdon. ữìd.: 256.

4. Kurian R, t í  al. AMieimer^s Disease Cooperatíve Scudy Group. 
Quetíapine for agitatíon or psychosỉỉ in patỉents wỉth dementỉa and 
parkỉnsonism. Neuroỉogy 2007; 68:1356-63.

Schizophrenia. A systematic rcvlcw1 noted that, although 
quetiapine is cữective for the ưeatment o£ schừophrenia 
(p. 1031.3), Ít appeared comparable with dassical antipsy- 
chotics and risperidone. The intídence of extrapyramldal 
effects was lovver vvith quetìapine therapy but the risk of 
dry mouth and somnolence was hỉgher. Quetíapỉne was 
not íound to benefit negative symptoms.

1. Srisurapanont M, t í  ai. Quetỉapine íor schỉzophrenỉa. Available in The 
Cochrane Database oí Systematỉc Reviews; Issue 2. Chichestcr John 
Wỉley; 2004 (accessed 30/05/05).

Tourette's syndrome. When dmg treatment is requừed for 
tics and behavỉoural disturbances in Tourette's syndrome 
(see Tics, p. 1030.1) haloperidoỉ or pim oãde are com- 
monly used but atypỉcal antipsychotỉcs, indudỉng quetia- 
pine, are ỉncreasingly being triedL1*3

1. Mukaddes NM, Aball 0 . Quetỉapine treatm ent of children and 
adolescents w ith Tourette'ỉ đỉsorder. J  ơ tild  Adoiese Psydtopharmaeoi 
2003; 13: 295-9.

2. Little AE, t í  ai. Quetỉapỉne in the treatment of dc dỉsorder. A m  
Phamaather 2006; 40: 1472.

3. de Jonge SL. t í  ai. Quetíapỉne In patỉents with Tourette'$ dlsorden an 
open-labeỉ, flexỉbỉe-dose study. J  à in  Psychiaữy 2007; 68: ỉ 148-50.

Adverse Effects, Treatment, and Precautions
Although quetiapine may share some of the adverse 
effects seen with the dassical antipsychotics (see Chlor- 
promazine, p. 1047.2), the inddence and severity of such 
eííects may vary. Quetiapine has been assodated w ith a 
low inddence of extrapyramidal symptoms but tardive 
dyskinesia may occur after long-term treatment. Rises in 
prolactin concentrations maý be less than with chlor- 
promaáne.

Thè most (requent ađverse effects with quetìapũie are 
somnolence, headache, and dizziness Other common 
adverse effects indude weight gaỉn, particularly during 
early tteatment, and tises in pỉasma-triglycerìde and total 
cholesterol concentrations. Mild asthenia, anxiety, irrit- 
ability, íever, rhinitis, peripheral oedema, increased 
appetite, constipation, dyspepsia, diy mouth, and raised 
liver enzyme values are also relatively common. Orthostatic 
hypotension assodated with dizziness, tachytardia, and 
syncope has been reported, particularly during ỉnitial dose- 
tiưatìon. Prolongation of QT intervạl is rarely signiỉicant 
with quetiapine. Venous thromboembolism has been 
reported rarely. Hyperglycaemia and exacerbation of pre- 
existing diabetes have been reported rarely. Clinical 
monitoring for hyperglycaemia has been recommended, 
espedally in patients vvith, or at risk of developlng, diabetes. 
Neuroleptic malignant syndrome is rare with quetiapine. 
Leucopenia, neutropenia, thrombocytopenia, and eosino- 
philia have also been reported, as have reduced plasma- 
thyroid hormone concenưations. There have been ra re 
reports of seizures, hypersensitivity reactions induding 
angioedema, and príapism.

Asymptomatic changes in the lens of the eye have 
occuưed in patients during long-term treatment with 
quetiapine; cataracts have developed in dogs during chronic 
dosing studies. In the USA, it is recommended that patients 
should have an eye examination to deted  cataraa 
íormation when starting therapy with quetiapine and 
every 6 months during treatment.

Adverse eííects such as increased appetite, exơapyra- 
midal symptoms, and rises in prolactin concentrations may 
o c c u r  a t  a h i g h e r  f r e q u e n c y  i n  c h i ld r e n  a n d  a d o le s c e n t s  t h a n  
in adults. Increases in blood pressure have been reported in 
children and adolescents, and blood pressure should be 
measured at the beginning o t  and periodically during, 
treatment with quetiapine.

Quetiapine should be used with caution in patients with 
hepádc or renal impaiiment, vvith cardiovascular disease or 
other conditions predisposing to hypotension, with 
cerebrovascular disease, or with a history of seizures or 
conditions that lower the seizure threshold.

When quetiapine is used for the depressive phase in 
bipolar disorder or for unipolar depression, patients should 
be dosely mohitored duríng early therapy until signiũcant 
improvement in depression occũrs becãũse suidde is an 
inherent risk in depressed patients. For hư ther details, see 
Bipolar Disorder, p. 397.2 and Depressión, p. 398.1.

Quedapine may affed the peiíotmance of skilled tasks 
induding driving.

Graduaỉ withdrawal of quetiapine is recommended 
because of the risk of withdrawal symptoms, induding 
nausea, vomiting, insomnia, and tebound psychoses, with 
abrupt cessatíon.

The Symbol t  denotes a preparation no longer actively marketed
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Abuse. Reỉerences to the abuse oỉ quetiapine.
1. Pierre J M  tí  aL Intranasal quetiapme abuse. Am  J  Psydtiaữy 2004; 161: 

1718
2. Hussaỉn MZ, t í  aL Intravenous quetỉapine abuse. Am 3 Prydìiatry 2005; 

162: 1755-6.
3. W aters BM, Joshỉ KG. Intravenous quetiaptae-cocaỉne use (“Q-ball").

Am 3  Psydtíđtry 2007; 164:173-4.
4. M orin AK. Possible intranasaí quetỉapine mỉsuse. i4m J  Htaìth-Syst Pharm

2007; 64: 723-5.
5. Reeves RR, Brỉstcr J C  Additìonal evỉdence of the abuse potentỉaỉ of 

quetiapine. South Med 3 2007; 100: 834-6.
6. Papanigopoulos T, et đ i  Quetỉapine: another drug with potential for 

m isuse? A case report. 3 ơ ù t Pỉychiatry 2008; 69: 162-3.
7. M uiphy D, t í  a i  Addỉctìve potendal oí quetiapỉne. Am 3 Pryđiiatry 2008; 

165:918.
8. Tcheremỉssỉne ov. ls quetiapine a drug of abuse? Reexamỉning the Issue 

o í addictìon. Exptrt Opừt DntỊ Saftíy 2008; 7: 739-48.

Breast íeeding. In a case report1 of a mother receiving 
oraỉ quetiapine 200 mg daily, the maxinium concentration 
of the drug in breast milk an hour aher the dose was 
reported to be 62 miCTOgrams/litre; the mean concentra- 
tion over 6 hours vvas 13 micrograms/liơe. The authors 
conduded that the breast-fed iníant would ingest, at maxi- 
mum, the daily equivalent of 0.43% of the vveight- 
adjusted matemal dõse. Follow-up at 4.5 monthỉ reported 
no adverse eílects in the inỉant, who had been breast fed 
bom  8 weeks of age.

Licensed produa iníormation recommends that patients 
receiving quetiapine should not breast feed.

ỉ . Lee A. et ai. Excretion of quetỉapỉne in breast mỉỉk. Am 3 Ptyđịiatry 2004; 
161: 1715-16.

Effects on the blood. There have been reports of leuco- 
penia,1 neuơopenia,2 and pancytopenia5 assodated with 
quetìapine therapy; all 3 paúents improved when the drug 
was stopped. Thrombotic thrombocytopenic purpura has 
also been reported in a patìent who received quetiapine 
on 2 separate occasions 2 yean apart.4 From December 
1997 to October 2006, Health Canada1 had received 11 
reports oi thrombocytopenia assodated with queúapine, 6 
oỉ which vvere assodated vvith quetiapine alone. In one of 
these 6 cascs, thrombocytopenia recurred 3 months alter 
restartìng quetiapine, which had stopped for 1 month.

1. Clark N, et ai. Quetiapứie and leukopenỉa. Am  3 Kyehiatry 2001; 158: 
817-18

2. Croarkỉn p, Rayner T. Acute neutropenia In a pađent treated vvith 
quetỉapine. Psythosomatìa 2001; 42: 368.

3. ỉraqỉ A. A o s e  repott oỉ pancytopenủ with quetỉapine use. Am 3 Geriatr 
Psydũaừy 2003; U :  694.

4. Huynh M. t ía L  Thrombotic thrombocytopenic puipura assodated with 
quetỉapine. Ann Pharmacoứter 2005; 39: 1346-8.

5. Health Quetiapỉne: pancreadtỉs and thrombocytopenia. Can
Advene Reađ Newí 2007; 17 (2): 1-2. Avaỉlable at: http://www.hc-sc.gc 
ca/dhp-mps/alt_íonnats/hpỉb-dgpsa/pd£/medeỉỉ/carn-bceỉ_v 17n2_e.pdf 
(accessed 09/04/08)

Effeds on bod)rweight. The increased risk oỉ vveight gain 
wỉth some atypical antipsychotics is discussed under 
Adveise Eãects ôf Clozapũĩe, p. 1059.1.

Further reỉerences.
1. Brecher M, et aỉ. Quetiapine and long-term  w d g h t change: a 

com prehenáve d a u  review oí patíents w ỉtb schứophrenia. 3 ơừỉ 
Pĩyđùatry 2007; 68: 597-603.

Effeds on corbohydrate metabolism. The incxeased risk 
of glucose intolerance and diabetes mellitus vvith some 
atypical antipsydiotics, induding quetíapúie, and recom- 
mendations ỉor monitoring, are discussed under Adverse 
Effects of Clozapine, p. 1059.2.

Fuxther reíerences for such effects assodated with 
quetìapine use are given below.

1. K oũer EA, tí ai. A survey o ỉ reporu oí quetiapine-assodated 
hyperglycemỉa and diabetes mellitus. 3 CUn Pĩydtiatry 2004; 65:857-63.

2 . Takahashi M, tí  a i  Rapid onset oỉ quetỉapine-ỉnduced diabetỉc 
ketoaddosỉs In an eỉdexỉy p ad en t a ca se report. Pharmacopsychiatry 2005; 
38: 183-4.

Effeds on the cardiovascular System. For a discusảon oỉ 
sudden unexpecteđ deaths assodated with antipsychotic 
use, see under Adverse EHects of chloiprom adne, 
p. 1047.3.

Effeds on Kpỉd metaboBsm. The increased rìỉk oí hyper- 
lipidaemia with some atypical antipsychotics is discussed 
under Ađveise EHects of chlorprom aáne, p. 1049.1. See 
also ESects on Carbohydrate Metabolism under Adverse 
Eííects of Clozapine, p. 1059.2.

Effects on the pancreas. From December 1997 to O aober 
2006, Health Canada1 had receiveđ 9 reports oỉ pancreat- 
itis assodated with quetiapine, 5 of which were assodated 
with quetiapine ạlone. One patient vvas reported to have 
developed severe haemorrhagic pancreatitis, and another, 
necrotising pancreatìtis. One report described pancreatitis 
occurring on two separate occasions in the patient.

1. Health Canada. Quetỉapine: pancreatítiỉ and  thrombocytopenỉa. Can 
Advcne Ịtiaữ News 2007; 17 (2): 1-2. Avaỉlable at: http://www.hc-sc.gc 
ca/dhp-mps/alt_formats/hpfb*dgpsa/pdf/medeff/cam‘bceỉ Vl7n2-eng. 
pdí (accessed 26/07/10)

Effects on the respiratory System. Hyperventilatìon and 
respiratory alkalosis have been reported with quetìapine 
use.1 Acute respiratory lailure developed2 in a 92-year-old 
woman with a history oí chronic obstructive puhnonary 
disease who was given a single 50-mg dose oỉ quetiapine.

1. sheỉton PS. et ai. Hyperventỉỉatỉon assodated with quetìaplne. Am  
Pharmaaihrr 2000; 34: 335-7.

2. iabeen  s. et ai. Acute respỉratory íailure w ỉth a singỉe đose oỉ quetíapỉne 
ỉu m an te  Am PharmacDthcr 2006; 40: 559-62.

The elderly. For a discussion of the risks assodated with 
antipsychotic use in the elderly, see under Precautions of 
Chloipromatine, p. 1051.1. The use of atypical antipsy- 
chotics in elderly patients vvith d em en tia  is also discussed 
in further detail under Risperidone, p. 1105.1.

Mania. Altbough it is used in the ưeatm ent of bipolar dis- 
order, quetiapine has been assodated vvith mania. In one 
report, a 26-year-old man vvith schizophrenia developed 
manic symptoms after starting treatment with quetiapine; 
the symptoms resolved when quetiapine was withdrawn.'

I . Lykouras L  ti al. Manic symploms assodaicd wiih quciiapine [rcaiment. 
Eur Nruropĩychopharmocol 2003; 13: 135-6.

Overdosage. Hypotension, tachycardia, and somnolence 
vvere the main dinical events seen in a patient who had 
taken an overdose of 3g of quetỉapine.1 Tachycardia of an 
unexpeaedly long duration was also noted. Management 
was symptomatic, induding maintenance of tluids. 
Asymptomatic prolongation of the QT interval was seen in 
another patient who had taken a 2-g overdose of quetia- 
pine.2 Her neatm ent regimen also induded risperidone, 
and the authors wamed that considerable QT interval pro- 
longation may occur when patients overdose on quetia- 
pine while taldng therapeutic doses of rísperídone.

A subsequent report3 has descríbed a case series oỉ 18 
patients who took bom  500 mg to 24 g of quetiapine either 
alone (6 patìents) or with other drugs (12). Quetiapine 
overdosage was mainly assodated with CNS and respừatory 
depression and sinus tachycardia. Four of the 18 patients 
required mechanical ventilation but no deathỉ occurred. 
The coưected QT interval, but not the QT interval, was 
prolonged, but apart hom  sinus tachycardia no patíent had a 
dysrhythmia. Seizures occurred in 2 padents and delihum 
in 3. The patient vvho took 24 g of quetíapine was ỉound to 
have had a peak blood concenưatìon of 20.48 micro- 
grams/mL. She had presented 1.5 hours aỉter ingestion and 
was intubated and ữeated vvith gastric lavage ỉollovved by 
actívated charcoal. About 2.5 hours later she had a 
generalised tonic-donic seizure. The patient was discharged 
after 40 hours vtdthout sequelae. A nother analysis4 
considered 14 cases of overdose, the amounts varying 
hom 1.2 to 18g; there appeared to .be no correlation 
betvveen the am ount taken and the serum concentration, 
nor was severity oí intoxication necessarily correlated with 
greater intake. Toxitíty was generally mild, with tachy- 
cardia and somnolence as the main presenting symptoms; 
there vvere no {atalitìes.

1. Beeleu AP. ft ai. Asyniptomatỉc QTc prolongaUon associated with 
quetiapine him arate overdose in a patỉent being ưeated  with 
rísperidone. Hum Exp Toxừoỉ 2001; 20: 215-19.

2. Polỉak FT, Zbuk K. Quctiapine fu ma ra te overdose: dinical and 
pharmacokỉnetic Iessons from exữem e conditìons. Clin Pharmacoì Ther 
2000; 68: 92-7.

3. Balit CR, et aỉ. Quetíapine poỉsoning: a ca se serỉes. Ann Emerg Med 2003; 
42: 751-8.

4. Huníeld NG. ti ai. Q uetiapine in  overdosage: a cìinỉcaỉ and 
pbannacokỉnetỉc analysỉs oí 14 cases. Ther Drug Monit 2006; 28: Ỉ85-9.

Porphyría. The Drug Database ỉor Acute Porphyria, com- 
piỉed by the Norvvegỉan Porphyria Cenữe (NAPOS) and 
the Poiphyria Cenưe Sweden, dassỉSes quetiapỉne as pos- 
sibly porphyiinogenic; it should be used only when no 
safer altemative is avaiỉable and precautíons shouỉd be 
considered in vulnerable patients.1

1. The Drug Database íor Acute Poiphyria. Avaỉỉable at: h ttp://w w w . 
dnjgs-porphyria.org (accessed 11/10/11)

Pregnancy. For comments on the use of some atypical 
anúpsychotícs, induding quetiapine, duríng pregnancy, 
see under Precauáons oỉ Clozapine, p. 1061.2.

Intemdions
The cenưal ehects oỉ other CNS depressants, induding 
alcohol, may be enhanced by quetiapine. Quetiapine should 
be used with caution in patients also receiving anti- 
hypenensives or drugs that prolong the QT interval. 
Quetìapine may antagonise the actìons of dopaminergics 
such as levodopa.

CYP3A4 is the m ain isoenzyme responsible for 
cytochiome P450-mediated metabolism of quetiapine and 
it should be used with caution, ư at all, with potent 
inhibitors of CYP3A4 such as erythromydn, fluconazole, 
iffaconazole, and ketoconazole; lower doses of quetiapine 
are recommended when given with such drugs. Conversely, 
enzyme inducers such as carbamazepine and phenytoin 
may decrease the plasma concenưatìons oỉ quetiapine, and

higher doses of quetiapine may be necessary. Thioridaáne 
has also been reponed to increase the deaĩance of 
quetỉapine.

Antibaderiab. In a study involving 19 Chinese patients 
with schizophrenia taking quetiapine 200 mg nvice daily, 
adding erythromyàn 500 mg three times daily inaeased  the 
peak plasma concentration, area under the concenưation- 
tỉme curve, and terminal elỉmination haU-liỉe of quetia- 
pine by 68, 129, and 92%, respectively. Reductions in 
plasma concentrations of the metabolites of quetiapine 
suggested that erythromytín had probably inhibited que- 
tíapine's metabolism by the cytochrome P450 isoenzyme 
CYP3A4. Modihcation of dosage was recommended in this 
patient group taldng these tvvo dnigs together.1 

1. Li K-Y, tí  al. Eữect of ery ỉhrom ydn on metaboUsm of quetiapine ỉn 
chỉnese suữerỉng from sdiizophrenia. Eur 3 CUn Pharmaeoỉ 2005; 60: 
791-5.

AntipsychoHcs. For a report of asymptomatic QT prolonga- 
tion assodated with quetiapine in a patient also receiving 
risperidone, see under Overdosage, above.

Pharmơcokinetics
Quetiapine is vvell absorbed aíter oral doses and vvidely 
distríbuted throughout the body. Peak plasma concenưa- 
tions occur in about 1.5 hours. It is about 83% bound to 
plasma proteins. Quetiapine is extensively metabolised in 
the liver by sulloxidation mediated mainly by the 
cytochrome P450 isoenzyme CYP3A4 and by oxidation. Ít 
Is excreted maỉnly as inactive metabolites with about 73% 
of a dosc appearing in the urine and about 20% in the 
faeces. The elimination halí-liíe has been reported to be 
about 6 to 7 hours.

It is distributed into breast milk.

Relerences.
1. DeVane CL Ncmcroh CB. CUnỉcal pharmacokỉnerics of queỉtapine: an 

atypícaỉ antlpsychotíc Cỉin Pharmaakintí 2001; 40: 509-22.
2. Jaskíw GE, tí al. Pharmacokinetics of quetìapine in elderỉy patỉents with 

seỉeaed psychotỉc dỉsorders. CUn Pharmacokintí 2004: 43: 1025-35. 
Correctỉon. ibid.; 1178.

Preparatìons
Proprietary Preparatíons (d e ta i l ỉ  a re  g iv c n  in  V o lu m e  B)

Single-ingredient Preporotions. Arg.: A tỉp in a : B ia tr ix ;  D o m in -  
iu m ; E tia se b  In q u e t la ;  K e m o te r ;  Q u e p a z : Q u e t ia ro s ;  Q u e tía z ic ; 
R o s tru m : S e ro q u e l;  V e sp a ra x ; Austral.: S e q u a se ; S e ro n ia ; S e ro -  
q u e l;  S y q u e t;  Austría: Q u e ó a la n ;  S e ro q u e b  Belg.: S e ro q u e l;  
Braz.: K ita p e n ; N e o tia p im ; Q u e ro k ; Q u e ro p a x ; Q u e t ip in ;  Q u e -  
ư o s ; SeroqueL ' Canađ.-. S e ro q u e l;  Chile: A sicot; G o fy b  N o r s iq  
Q u e t ia á c ;  Q u e tìd iru  Q u tip ln ;  S e ro q u e l;  China: Q iW e i ( Ể ỉ t ) ;  
S e ro q u e l { & & ! £ ) :  S h u  Si ( I Ĩ S ) ;  Cz.: D e r in ; E q u e ta ;  G e ld o re n ; 
H e d o n in ; K e tỉle p t;  K v e n tia x ; N a n ta r id ; Q u e p i ta f ;  Q u e p s a n ; 
Q u e s ta x ; Q uerifi+ ; Q u e t in t ;  Q u e ư o p ;  R e s i r e n t ia - S e ra tìo ;  S e ro -  
q u e l;  S ta d a q u e l;  T a iq u ta b s ; Detim.: A lz e n ; G e n e r ia p in t ;  
L o b a i r t ;  L o p l iv e t ;  L o q u e n t ;  M y la q u e l t ;  N a n ta r id ;  Q u e la n ; 
Q u e m e d ; Q u e m y l t ;  Q u e ta s ta d ; Q u e te p e r ;  Q u e til is ;  Q u e t ì r a t io t ;  
S e re sa n o ; S e ro q u e l;  S e tin in ; S ta d a q u e l  S y m q u e b  T ia q u in ; Fin.: 
K e tip in o n  S e ro q u e l:  Fr.: X e ro q u e l;  Ger.: S e ro q u e l;  G r.: Q u e p in ; 
S e ro q u e l;  Hang Ktmg: S e ro q u e b  Hung.: E q u e p in ;  K e t i le p t  
K v e n tia x ; L a n t ia p in t ;  N a n ta r id ;  R e s ire n n n ;  S e ro q u e b  S e tin in ; 
In d ia :  Q u e l;  S e ro q u in ; S o ca lm ; In d o n .:  S e ro q u e l ' IrL :  N o tìa b o l-  
fen ; Q u e lo r t ;  Q u e te x ; S e ro p ia ; S e ro q u e b  S e r o q u in t ;  S e tìn in ; 
T ev a q u e l;  israel: S e ro q u e b  Ital.: Q u e tẽ p e r ;  S e ro q ĩie l;  Jpn: S e ro -  
q u e l;  M alaysia: K e tip in o n  S e ro q u e l;  Mex.: S e ro q u e l;  Neth.: 
D e r in t :  G e n ú a p in ;  K e h e n e x t ;  K w e ta p le x ; Q u e n ta p i l ;  Q u e te x : 
Q u e t ia la in  Q u e tro p ; S e ro q u e l;  N orw.: S e ro q u e l;  NZ: Q u e ta p e l;  
S e ro q u e b  Phữipp.: K elile p t;  Q -v rin ; S e ro q u e l;  PoL: B o n o g re n ; 
E tia g e n ; G e ld o re n ; G e n ú a p in ;  K e h e n e x ;  K etilep c ; K e ú p in o r ;  
K e ơ e b  K v e n tia x ; K w e ta p le x ; K vvetino r; L o q u e n ; N a n ta r id ;  P o e -  
ư a ;  Q u en tap iL ' Q u e t is e n  S e ro q u e l;  S e tin in ; S y m q u e l;  V o rta ; 
PorU: A lz e n ; K e tironỶ ; N e u r o r a c e t ;  P inapazỶ ; R a ik a r t ;  S e ro -  
q u e l  V ik e to t ;  Rus.: K e tile p t (K en u ie iư ); K v e n t ia x  (KaetưHaicc); 
L acve l ( J la n e n k ) ; N a n ta r id  (HaHTapna); S e ro q u e l  (C epoK B on); s. 
Afr.: D o p a q u e l;  Q u e to s e n  S erez ; S e ro q u e l;  T n iv a l in ;  Singapore. 
K e d p in o r  S e ro q u e l;  Spain: I lu h e n ;  P s ic o tr iq  Q u d ix ; Q u e n tia x ; 
Q u e t ìa m y la n ;  R ocoz ; S e ro q u e l;  Swe<L: S e ro q u e l;  Switz.: 
S e q u a se ; S e ro q u e l;  Thai.: N e u ta p in ;  Q u a n t ia ;  S e ro q u e l;  Turk.: 
C e d rin a ; G y rex ; K e ty a ; P iq u e t;  S e re x ; S e ro q u e l;  UK: S eo tìa p im ; 
S e ro q u e l;  S o n d a te ;  Ukr.: K e ti le p t  (K e n u ie n r) ; Q u e t i ro n  
(Kkthpoh); S e r o q u d  (CepoxBena); USA: S e ro q u e l;  Venez.: S e ro -  
q u e l.

Radopride IBAN, riNNi

Ấ-4Ó664 (radopride tartrate); FLA-870; .Raclòprida; Radopri- 
dium; Rạdppndum; Raklopriđ; Rạklopridi; PaKnonpnfl. 
(S)-3,5-Dichlord-A/-(l-ethylpyrrolidin-2-ylmethyl)-2-hydroxy-
6-methoxybenzamide.
C ,5H m CI2N20 3 = 3 4 7 .2

CAS -rr 84225-95-6 (radopride); 98Ỉ85-20-7 (radoprìde 
tarứate).
um  —  430K3SOZ7G.

AU cross-relerences reíer to entries in Volume A

http://www.hc-sc.gc
http://www.hc-sc.gc
http://www
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ProtìỊe
Radopríde is a substituted benzamide reỉated to sulpiride 
(p. 1107.3). It has been investigated for the tteatment of 
psychoses. Since it binds selectively and vvith high aỉỉinity to 
D2 dopaminergic receptors, radopride labelled with carbon- 
11 ba$ been tried as a tracer in computerised tomographic 
studies of neurological disorders assodated with dyshrnc- 
tìon of brain D2 dopaminergic receptors.

R a m e lte o n  IBAN, USAN, riNN j 

Ramelteón; Rameltéon; 'R am elteonum ; TAK-375; 
PaMenbTeoH. ■■■■■' .
(-)-/V-{2-[(85)-1 ,6,7,8-Tetrahydro-2H-indeno[5,4-b]furan-8-yl] 
ethyllpropanamide.
C16Hj ,NÒ2=2593 ■
CAS —  196597-26-9.
ATC —  N0SCH02. •
ATCVet— QN0SCH02.
UNII —  901AS54I69. .

ProíịỊe
Ramelteon is a melatonin receptor agonist used as a 
bypnotic in the management of insomnia (p. 1033.2), 
particularly in patients w hõ have dUBculty ỉalling asleep. 
The usual oral dose is 8mg taken vvithin 30 minutes of 
bedtime; it should not be taken vvith, or immediately aỉter, a 
hlgh-fát meal.

Ramelteon is not recommended for patients with severe 
hepatic impairment; it should be used vvith caution in those 
with moderate impainnent.

Ramelteon is metabolised mainly vía the cytochrome 
P450 isoemyme CYP1A2 and thereíore it should not be 
used w ith íluvoxamine, a potent inhibitor of this 
isoenzyme; it should also be used with caution In patíents 
taking other drugs that inhibit thú  isoenzyme.

Severe anaphylactic or anaphylaaoid reactíons have 
been reported rarely. Halludnations and behavioural 
changes such as bizarre behaviour, agỉtatỉon, and mania 
have also been reported; amnesia and anxiety may occur 
unpredictably. CompỊex sleep-related behaviours, such as 
eating or driving while asleep, have been assodated with 
ramelteon therapy; the risk of such behaviour is 
increased when taken with aicohol or other CNS 
depressants.

Reviews.
1. Reynoldson JN, et ai. Rameiteon: a novcl approach ỉn the treatxnem oỉ 

insomnỉa. A m  Pharmacoứttr 2008; 42 :1262-70.
2. Sỉmpson D. C urran MP. Rameỉteon: a revicw of ỉts use in ìnsomnỉa. 

Drúgs 2008; 68: 1901-19.
3. Pandỉ-Perumaỉ SR. et al. Ramelteon: a review of its therapeudc potentỉal 

in sleep disorden. Ađv Therapy 2009; 26: 613-26.
4. Mỉyamoto M. Phaimacoỉogy of rameheon, a selecùve MTi/MTj receptor 

agonist: a noveỉ cherapeutỉc drug for sỉeep disorders. CNS Nturosà Ther 
2009; 13: 32-51.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preporations. ỉndott.: Rozerem; Jpn: Roterem; Phũipp.: Rozerem; USA: Rozerem.

Rilmazafone Hydrochioride iríNNMỊ

Hidrodoruro đe rilmazafona; Riimazaforie, Chlorhydrate de; 
Rilmazafoni Hydrochloridum; 450191-S; Pn/ibMa3a4>0Ha 
fnflpox/iopnfl.
5 - [ ( 2 - A m in o a c e ta m id o )m e th y l] -1 - [4 -c h lo ro -2 -{ o -c h lo ro b e n -  

.zoyl)phẹnỵ|]-W,Ạ/-dimethyl-1H-1,2,4-triazole-3<arboxamide 
hydrochlocide dihydrate.. '  » ’ . ■- •
c j , H j 0C ljN 6O j , H a ỉ2 H 2Q = 5 4 7 .&

CAS —  99S93-25& (rilrriàzafóne); 85815-37-8 (anhydrous 
rílmazafone hydrochloride).
UNIt —  25T258X8BV.

ProĩỊlẹ
Rilmazaỉone hydrochỉoríde is a hypnotic and sedatíve used 
in  the short-tenn ưeatment of insõmnia (p. 1033.2) in usual 
oral doses oỉ 1 to 2 mg at bedtime; it is also used in similar 
doses as a premedicant (see Anaesthesia, p. 1899.1).

Preparations
Proprietary Preparations (details are given in Volume B) 

Singlc-ingredieirt PreporoHons. J p n :  R h y th m y .

R ì s p e r i d o n e  I8AN, USAN, riNNì
: R-64766; Risperidon; Risperidona; Risperidonas; Rispéridone; 
Rispetídoni; Risperidonum; Riszperidon; Ryspeiydon; Pmc- 
nepnqoH.
3-{2-t4-(6-Fluoro-1,2-benzisoxazol-3-yl)pipèrĩdino]ethyl)-
6,7,8,9-tetrahydro-2-methylpyrido[l ,2-ữ]pyrimidin~4-one. 
CZ3HJ7FN40 2=410.5 
CAS —  106266-06-2.
ATC —  N05AX08.
ATCVet —  QN05AX08.
'UNII —  L6UH7ZF8HC

Pharmacopoeias. In Eur. (see p. vii) and u s .

Ph. Eur. 8: (Risperidone). A white or almost white powder. 
ỉt exhibits polymorphism. Practícally insoluble in  water; 
sparingly soluble in alcohoh ừeely soluble in dlchloro- 
mcthane; dissolves in dilute add  Solutions. Protect from 
light.
USP 36: (Risperidone). A vvhite or almost white povvder. 
J*ractically insoluble in  waten sparingly soluble in alcohol; 
soluble in dichloromethane.

Uses and Administration
Risperidone is a benzisoxazole atypical anđpsychotic, 
reported to be an antagonist at dopamine D2, serotonin (5- 
HT2), adrenergic (Oi and a2), and histamine (H0 receptors. It 
is given orally tor the ưeatment of schữophrenia (p. 1104.2) 
and in the short-term treatment oi acute manic or mixed 
episodes assodated with bipoỉar disorder (p. 1104.1). It is 
also given orally for the short-term (up to 6 vveeks) 
ưeatment of perslstent aggression (see Disturbed Beha- 
viour, p. 1104.1) in patients with moderate to severe 
Akheimei^s disease unresponsive to non-phannacological 
therapies and when there is risk of harm to selí or others. 
Risperidone may be given by deep intramuscular injection 
for maintenance therapy in patients with schizophrenia 
tolerant to oral antipsychotics, or with bipolar disorder.

For schúoph ren ỉa , the usuaỉ hùtial oral dose oí 
risperidone is 2 mg daily; this may be increased to 4 mg daỉly 
on the second day, and subsequently adjusted as required in 
steps of 1 or 2mg according to tolerance, at intervals of not 
less than 24 hours. Most patíents beneht from doses oỉ 4 to 
6mg daily. Rỉsperìdone may be given once daily or in 2 
divided doses. Extrapyramidal symptoms may be more 
likely with doses above lOmg daily; u s  licensed product 
iníormatìon does not recõmmend daily doses above 6 mg if 
divided ìnto 2 doses, although higher doses are permitted ư 
glven as a singỉe dose. The maximum recommended dose is 
lãm gdaily.

An initial oral dose of 500 micrograms tvvice daily slowly 
increased in steps of 500 micrograms twice daily, if 
necessary, to a dose of 1 to 2 mg twice daily is recommended 
for elderiy patients w ith schizophrenia.

The long-actíng íormuladon of risperidone should be 
given by deep intramuscular injection every 2 weeks. 
Patients w ith no history of risperidone use should be given 
risperìdone orally íor several days to assess toleiability. 
Treatment may then be started as íollovvs:
• patients not stabiliseđ on oral rỉsperidone: 25 mg every 2 

weeks
• padents stabilised on oral risperidone íor at least 2 vveeks 

in doses of 4mg daily or less: 25 mg every 2 weeks
• patients stabilised on oral risperidone for at least 2 vveeks 

in doses above 4mg daily: 37.5 mg every 2 weeks
Oral risperidone should be continued for the fint 3 vveeks 
aíter the first ỉnjection.

Dose incxeases of 12.5 mg may be considered at least 4 
vveeks aíter the previous adịustment up to a maximum of 
50 mg every 2 weeks; the dinical ettects of a dose 
adjustment may not be seen for at least 3 vveeks aíter the 
change.

For the treatment oỉ mania in b ipo lar disorder, a 
recommended initial oral dose is 2 to 3m g once daily. 
Dosage adjustments oỉ 1 mg daily may be made at intervals 
of not less than 24 houts up to a total of 6 mg daiỉy. The 
initial dosage regimen in  elderly patients should be reduced 
as for schizophrenia (see above). In the USA, the long-acting 
kýection may be given by deep inơamuscular inịection for 
mamtenana ữưrapy in a dose oỉ 25 mg every 2 vveeks; some 
patients may beneht from a hỉgher dose of 37.5 or 50 mg.

For the treatm ent of p e rs is te n t agg ress ion  in 
Akheimei^s disease, the usual initial oral dose is 250micr- 
ograms tvvice daily. Dosage adjustments oỉ 250 micrograms 
twice daịly may be made no more írequently than every 
other day ư required. The optimum dose for most patỉents is 
500 miaograms tvvice daily although some may need up to 
1 mg twice daily.

Reduced doses are recommended ỉn patíents with 
hepatíc or renal impairment, see Administration in  Hepatic 
or Renaỉ Impairment p. 1104.1.

For details of uses and assotíated doses in children and 
adolescentS; see Adminisưatíon in Children and Distuibed 
Behaviour, below and p. 1104.1, respectively.

Actìon. Risperidone is described as an atypicaỉ antípsy- 
chotíc; although it has a lovver propensity to produce 
parkinsonism, dystonỉas and akathisias have been 
reported.1 (See also Extrapyramidal Disorders, p. 1105.2.) 
The ơaditíonal hypothesis is that antipsychotics vvork 
through inhibition of dopamine D2 receptors and that 
exưapyramidal adverse eSects result bom  blockade of D2 
receptois in the striatum (see p. 1046.1). úke dozapine, 
risperìdone has a high affinity for 5-HT2 receptors and, like 
haloperidol, it has a high aỉBnity for dopamine D2 recep- 
tors. Risperidone also binds to alpha-adrenergic and hist- 
amine Hi sites. It is undear whether risperidone's antipsy- 
chotìc eỉíect is due to actívity at dopamine D2 receptois or 
at anothei site. It has been suggested1 that other potent 
eữects of risperidone may be counteibalandng the D2 
actívity to ptoduce its atypicality.

1. Kerwỉn RW. The new  atypkaỉ anttpsychotics: a ladc oỉ extrapyramidal 
sỉde-eữects and new  routes in schizophrenỉa research. Br J  Pỉychiaừy 
1994;164:141-8.

Administration in chiUren. In the USA, rìsperídone is 
licensed for the treatment of schizophienia in adolescents 
aged 13 to 17 years, acute manic or mixed episodes asso- 
dated with bipolar disoider in children and adolescents 
aged 10 to 17 years, and irritability assodated with autistic 
disorder in those aged 5 to  17 years. In the UK, risperi- 
done is licensed for the short-teim (up to 6 weeks) treat- 
ment of persistent aggression in conduct disotder in  chil- 
dren and adolescents aged 5 to 18 years with subaverage 
intellectual íunaioning or mental retardation; spedalist 
supervlsion is recommended.

For sch koph ren ia  or m anla, an  initỉal oral dose of 
500 mĨCTOgrams is given once daily in the momlng or in the 
evening. This may be increased in  steps oi 0.5 or 1 mg 
according to tolerance, at intervak of not less than 24 hours, 
to a dose oỉ 3 mg daiỉy for schizophtenỉa or 2.5 mg daily for 
ma nia. The maximum recommended dose for both 
indications is 6 mg daily. The total daily dose may be given 
in 2 divided doses to those who have persistent somnolence. 
Although unlicensed in the UK, the BNFC suggests that it 
may be used in those aged 12 years and over ỉor the oral 
ưeatment of acute and chronic psychoses in doses similar to 
those used in the treatm ent of schizophrenia in adults (see 
Uses and Administration, above); for the shon-tenn 
tteatment of acute manic episodes assodated with bipolar 
disorder, the BNFC recommends doses similar to those 
licensed for this indicatíon in the USA (see above).

For the treatment oi irritab illty  a sso d a te d  w ith  
au tỉs tỉc  d isorder, the íollovving oral doses are given once 
daily or in 2 đivided doses according to bodỵ-weight:
• 15 to <20kg: the usual inidal daily dose is 250micr- 

ograms; this may be increased to 500 micrograms daily 
after at least 4  days and subsequently adịusted as 
required in steps of 250micrograms, generally at 
intervals of no less than 2 vveeks

• 20 kg and over: the usual initiaỉ daily dose is 500micr- 
ograms; this may be incxeased to 1 mg daily after at least 4 
days and subsequently adjusted as required in steps oỉ 
500 mỉcrograms, generally at intervals oỉ no less than 2 
vveeks

• The maximum recommended dose, regardless of body- 
weight, is 3 mg daily

• For those who have persistent somnolence, the total 
daily dose may be given as a single dose at bedtime, or in 
2 divided doses, or in a reduced dose

The BNFC suggests that risperidone may be used in children 
over 5 years old íor the short-term ưeatment of severe 
a g g re s s io n  in  a u t i s m .  D o s e s  a r e  s im i l a r  t o  th o s e  l i c e n s e d  ío r  
autistic disorders in the USA (see above) although the 
maximum daily dose may diữer, those recommended by the 
BNFC are: 1 mg in  those vveighing 15 to 20 kg, 2.5 mg in 
those under 45 kg, and 3 mg in those over 45 kg.

For further detaiỉs on the use of risperidone in  children 
vvith autism see Disturbed Behaviour, p. 1104.1.

In the ueatm ent oí pe rs is ten t aggression in  conduc t 
disorder, the íollovving oral doses are given once daily 
according to body-weight:
• under 50kg: the usual initial dose is 250micrograms 

daily, subsequently adjusted in steps of 250micrograms 
no more frequently than every other day if requỉred; the 
optimum dose for most patients is 500 micrograms daily 
although some may beneht bom  250 micrograms daily 
vvhilst others may need 750mÌCTOgrams daily

• 50 kg and over: the .usual initíal dose is 500 micrograms 
daily, subsequently adjusted in steps of 500 micrograms 
no more ỉrequently than every other day u required; the 
optimum dose for most patients is 1 mg daily although 
some may beneht bom  500 micrograms daily whilst 
others may need 1.5 mg daily

The Symbol t  denotes a preparation no longer actively marketed
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Administration in hepatic or renal impairment. UK
lỉcensed product iníormation recommends that initial and 
consecutìve oral doses of rispeddone should be halved in 
patients wiửi hepatic or renal impainnent ừrespectìve of 
the indication. In the USA, licensed inỉormation recom- 
mends, ỉor those vvith severe impaìiment, an inidal oral 
dose of 500 micrograms twice daily, slowly increased 
thereaher in steps oỉ 500micrograins (or less) tvvice daily, 
if necẻssary; abové doses of 1.5 mg twice daỉly, increases 
should be made at intervals of at least 1 week.

Patients who tolerate an  oial dose o ỉ risperidone oỉ at 
Ieast 2m g daily may be svvitched to  the long-acting 
tormulatìon of risperidone; a dose of 25 mg by deep 
intramuscular ũỹectìon every 2 weeks is recommended. 
A ltem atively, an  initial dose oỉ 12.5 mg by deep 
intramuscular injection may be given.

AIDS. Risperidone was used successỉully to comrol HTV- or 
AIDS-related psychosis in 21 patients, some of whom also 
had manic symptoms.1 No extrapyramidal symptoms were 
reported during treatment. However, for reports suggest- 
ing that risperidone can induce or exacerbate manic symp- 
toms in padents with schizoaffective disorders. see under 
Mania in Adverse Effects, p. 1105.3. For an interaction 
between risperidone and antiretroviral therapy in a patient 
w ith AIDS, see under Interactions. p. 1106.1.

1. Sỉngh AN, tí al. Treatment oỉ HlV-related psychotíc disorders vvith 
risperidone: a series of 21 cases. J Pĩychosom R a  1997; 42: 489-93.

Anxiely disorders. Although there have been anecdotal 
reports12 of improvement after the addition of risperidone 
to treatm ent in patients w ith obsessive-compulsive disor- 
der reíractory to conventional ưeatment, there has also 
been a report3 of a patient whose obsessive-compulsive 
behaviour recuưed when he was treated with dsperídone 
for tardive dyskinesia.

1. Jacobscn FM. Risperidone in the treatraent oi íííe a iv e  illnesi and 
obsesóve-compulsỉvc disorder. J  ơ in  Pĩyóìiatry 1995; 54:423-9.

2. McDougỉe CJ, tt at. Rỉsperỉdone addỉtỉon In fluvoxamjne*rcfraaory 
obsesslve-compuláve diiorden Ihree cases. J  CKn rsydiiany 1995; 54: 
524-«.

3. Remington G. Adamỉ M. Rispendone and obsessỉve.compulsive 
symptoms. J  ơ ìn  Pĩydtopharmacot 1994; 14: 354-9.

Bipolar disorder. Risperidone is of benebt for the treat- 
m ent of mania, induding in patients with bipolar disorder 
(p. 397.2), and the use oí atypical antipsychotics in the 
management of such patients is increasing. However, 
there have been individual case reports oí risperidone- 
induced mania (see p. 1105.3).
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Disturbed behavioor. Risperidone has been tried1'4 in the 
management of behavỉúural disturbances in elderly  
p a t ie n ts  w ith  d em en tia  (p. 1030.2); however, such use 
has been assodated with an increased risk of death (see 
the Elderiy, under Adverse Eỉlects, p. 1105.1). Further- 
more, despite anecdotal reports5 of eữicacy in patients 
w ith Lewy-body dementia, other reports* suggest that 
these patíents are likely to be just as sensitíve to risperi- 
done as to  dassỉcal antipsychotics (see the Elderly in Pre- 
cautìons for Chlorpromazỉne, p. 1051.1). Nevertheless, ris- 
peridone is licensed in the UK for the short-term 
treatm ent of persistent aggression in  patients with moder- 
ate to severe Akheimeds disease unresponsive to 
nón-phannacological therapies and when there is risk of 
harm  to selí or others; for details of doses see Uses and 
Administration, p. 1103.2.

There is evidence7'12 that risperídone may be eHective in 
redudng behavioural disturbances in ch ỉld ren  w ith  
autãsm  (see Disturbed Behaviour, p. 1030.2), but it appears 
to have little efiect on core symptoms, and it has been 
pointed out that the maiked hyperprolactinaemia induced 
by lisperidone could lead to hypogonadism. and deleterious 
eĩíects on adolescent bonẽs.13 A systematic reviewu  
conduded tha t rỉsperidone may be of some beneUt for 
symptoms su ch as hyperactìvity, irritability, répetition, and 
sodal withdrawal aĩthough this must be vveighed against 
the risk of adverse eBects, notably weỉght gain. The authors 
noted that only 3 studies were analysed, induding 1 that I

was canied out in  adults, and the data available were 
limỉted; turther srudies w ere considered vvarranted. None- 
theless, in some countries, induding the USA, rispeiỉdone is 
licensed for the treatment oí irritability assodated with 
autistic disorder in  children and adolescents aged 5 to 16 
years; ỉor đetaiỉs of doses see Admỉnistration in Children, 
p. 1103.3.

Risperidone may also be eỉfective in redudng aggressive 
symptoms in children oí subaverage intellect with con d u c t 
d lso rd er;13 for details of doses, see above.
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Dystonias. Antipsychoúcs are sometimes useỉul in the 
ưéatm ent oỉ idiopathic dystonia (p. 903.3) in patientỉ who 
have íailed to respond to treatment with levodopa or 
antimuscarinics. but, as with dassical antipsychotìcs, there 
is the risk of adding drug-induced extrapyramidal effects 
to the dystonia. Risperídone has been reported to be of 
beneht in a few patients with idiopathic segmental dysto- 
nia partly insensitive to haloperidol.1 

1. Zuddas A, Cúnchetil c. EIAcacy of risperidone in idiopaihic segm enul 
dystonia. Lanat 1996; 347; 127-8.

Parkinsonỉsm. There have been conỉlicting reports of the 
use oỉ rìsperìdone as an antipsychotic in a small number 
oỉ patients with Parkinson's disease (see also Disrurbed 
Behaviour, p. 1030.2). While some patients lound that ris- 
peridone ameliorated levodopa-induced hallucinations 
vyỉthout vyorsening extrapyramidal symptoms,1-3 others 
reported that risperidone produced a substantial vvorsen- 
ing of symptoms.2’3

1. Meco G, et at. Rispeiidone for halludnations in levodopa-ưeated 
Paxitín$on's dỉsease parỉenu. Lancet 1994; 343:1370-1.
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Schbtophrenia. Rlsperidone is daimed to produce a rela- 
tívely Iovv intídence of extrapyramidal effeas and to have 
eỉlĩcacy against both positive and negative symptoms of 
schữophrenia (p. 1031.3). Most of the earlier studies com- 
pared risperidone with haloperídol but, of these, some of 
the major studies1'3 were critidsed for potential methodo- 
logical flaws4-3 and it was dưhcult to determine any diKer- 
ence in eỉBcacy induding effect on negative symptoms. A 
later systematìc revievv4 suggested that risperidone's bene- 
fits over halopeddol or other dassical antipsychotics vvere 
marginal; although it did appear to reduce the rìsk of 
extrapyramidal eííects compared with haloperidol, the lat- 
ter produces a relatively high inddence of such ettects. 
Funhermore, the risk of extrapyramidal eííects w ith ris- 
perídone appeais to be dose-dependent:7 although sứniiar 
to that ỉor placebo overall, at doses of more than ỈOmg 
the risk appears to approach that assodated with halo- 
peridoL In a more recent đouble-blind randomised study* 
the relapse rate aỉter at least 2 years oi treatm ent in 
padents vyith hrst-episode psychosis, vvho had initially 
responded to relatively small daily doses of risperidone 
(mean modal 3 .3mg) or haloperidol (2.9mg), was 42% 
(82 of 197 patients) and 55% (111 of 203), respectively. 
The median time to  relapse was also longer íor risperidone

(466 days) w hen compared vvith haloperidol (205 days). A 
recent review9 conduded that there was still a lack t f  
strong evidence ỉor an  optimal dose for risperidone b i t 
considered tha t doses oỉ 4  to 6mg daily dỉd appear to b ĩ  
optimal ỉor dỉnical response and adverse eíỉects; there wa s 
also weaker evỉdence tha t 2 to 4m g daily was of value fc r 
first èpisodes. In the ỉew  comparative studies with othcr 
atypical antipsychotics, risperidone has appeared to be c f 
similar efficacy to dozapine.10 Hovvever, another systema - 
tic revietv11 conduded that such equivalence with do j-  
apine cannot be assumed. For a systematic review of stu - 
dies comparing risperidone with olanzapine, see p. 1090.;. 
There is insuỉhdent evidence to indicate w hether rispeti • 
done is eữective for ưeatment-resistant or poorly respon ■ 
sive patients but there is some evidence that patients stabi - 
lised on risperidone may be less likely to relapse.12 , .  
systematic review13 of the use of the long-acting injectabl: 
íormulatíon of risperidone in schizophrenia considere I 
that, although it might oííer the advantage of better com • 
pliance, there was llttle evldence of benefìt over oral use.
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Stuttering. Risperidone 0.5 to 2 mg daily was found to be 
of beneht in the management of stuttering (p. 1078.1) in a 
placebo-controlled study1 involving 16 patìents but there 
has also been a case report2 of a patient whose stutterũig 
retum ed during ưeatm ent with risperidone.

ỉ . Maguỉre GA, t í  ai. Rỉsperỉdone for the treatm em  of stutterỉng. J ơừĩ 
Psychơpharmacoỉ 2000; 20: 479-82.

2. Lee H-J, t í  a i  A  case o í risperidone-induced stuttering. J Clỉr. 
Pĩychữpharmacoỉ 2001; 21: 115-16. N

Toureỉte's syndrome. When drug ưeatm ent ỉs required ÍOI 
tìcs and behavioural disturbances in  Tourette's syndrome 
(see Tjcs, p. 1030.1) halopeddol or pim odde are com- 
monly used but atypical antípsychotìcs, especially risperi 
done, are being increasingly tried.1'3

1. Bruun RD, Budm an CL. Risperidone as a ưeatm ent íor Tourette's 
syndrome. J  Qitt Psychiatry 1996; 57 :29-31 .

2. Bruggeman R. tí  ai. Risperidonc versus pimozide in Tourette's disorder a
comparatỉve double-bỉínd parallel-group study. J  ơ in  Pĩychiatry 2001; 
62: 50-6. .

3. Scahill L  t í  aỉ. A  placebo-controỉled trial of risperidone ỉn Tourene 
syndrome. Neuroĩoịy 2003; 60: 1130-5.

Adverse Effects, Treatment, and Precautions
Although risperidone may share some oỉ the adverse eữects 
seen with the dassical antìpsychotics (see Chlorpromarine, 
p. 1047.2), the ũiddence and severity ol such effects may 
vary. Rispendone is reported to be less likely to cause 
sedatìon or extrapyramidal ehectỉ (see also Uses and 
Administratíon, p. 1103.2) but agitanon may occur moie 
ừequently. O ther common adverse effects include insom- 
nia, anxiety, and headache. Dyspepsia, nausea and 
vomiting, abdominal pain, constipatíon, bluưed Vision, 
sexual dysỉunctíon induding príapism, urinary incont- 
inence, rash and other allergic reactions, drovvsiness, 
concentratíon diíBcultíes, dizziness, tatìgue, and rhinitis 
have been reported less commonly. In addition to 
orthostatìc hypotension, hypertension has been reported 
inhequently. O ther adverse eỉỉects vvith risperidone indude 
cerebrovascular acddents, tachycardia, weight gain, 
oedema, and increased liver enzyme values. Risperidone 
may cause dose-dependent increases in prolactin levels. In 
rare cases, hyperglycaemia and exacerbation of pre-existing 
diabetes mellitus have also been reported. Clinical 
monitodng for hyperglycaemia has been recommended, 
espedally in patients vvith OT at rísk oỉ devdoping diabetes.

AU cross-references reíer to entries in Volume A
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Other rare eííects include bỉood dyscrasias induding 
agranulocytosis, leucopenia, neuưopenia, and thrombocy- 
topenia, seizures, body temperature dysregulation, hypo- 
naưaemia, neuroleptic malignant syndrome, and tardive 
dyskinesia.

Risperidone should be used vvith cautíon in patients with 
cardiovascular disease, including conditions assodated with 
QT prolongatíon. õr conditíons predisposing to hypotension. 
Cautìon is also recommended in patients with a history of or 
at risk of developing cerebrovascular disease, in patients 
vvith Parkinson's disease or epilepsy, and in patientỉ with 
hepatic or renal impaứment.

Risperidone may aỉfect the perỉormance of skilled tasks 
such as driving.

Građual withdrawal ot risperidone is recommended 
because of the 'risk of withdrawal symptoms, induding 
ĩvveating. nausea and vomiting, and rebound psychosis, 
with abrupt cessation.

Breost (eeding. From the study o( concentrations oỉ oral 
risperidone and its active metabolite, 9-hydroxyrisperi- 
done, in the breast milk of a mother receivmg 6mg daiiy, 
it was estimated tha t a breast-ỉed inỉant vvould ingest the 
daily equivalent of 4.3% (as risperidone equivalents) of 
the weight-adjusted matem al dose.1 Later case reports2 of 
3 women receiving oral risperidone 3mg daily, 4mg daily, 
and 1.5 mg daily ẽstũnated that a breast-fed inỉant vvouĩd 
receive the daily equivalent of 2.3%, 2.8%, and 4.7%, 
respectively, of the weight-adjústed maternal dose. Where 
breast teeding occurred, in the latter 2 cases, no adverse 
eííects w ere reported in  the bieast-fed inỉants; risperidone 
and 9-hyđroxyrisperiđone w erẽ not detected in the plasma 
of either iníant.

Licensed p ro d u a  inỉormấtion States that patients 
receiving risperidone should not breast feed; the u s  
ŨLỈormation also recommends that patients should not 
breast feed for at least 12 weeks after intramuscular 
ùỹection.

1. Hỉlỉ RC, t í  ai. Rỉsperỉdone đỉsưibutíoQ and excretíon in to hum an mỉỉk: 
case report and  estím ated inỉam  exposure đuring breast-íeeđing. J  ơ b t 
Psychơpkarmacol 2000; 20: 285-6.

2. nétt KF, t í  a i  Transíer o ỉ rỉsperidone and 9.hydroxytispcridonc into 
hiunan  miOc. A m  Pharmaather 2004; 38:273-6.

Efieds on body-weight. The increased risk of weight gain 
with some atypical antipsychotìcs is discussed under 
Adverse EHects of CIozapine, p. 1059.1.

Further reíerences.
1. Saỉer DJ. A comparíson oỉ risperidone-induced weight gain across the 

age span. J  ơ itt Psychopharmacol 2004; 24:429-36.

Effects on carbohydrate metaboTism. The increased risk 
of glucose intolerance and diabetes mellitus witb some 
atypical antipsychotícs, indudỉng risperidone, and recom- 
mendatỉons for monitoring, are discussed under Adverse 
Eííects of Clozapine, p. 1059.2.

Further reíerences.
1. K oller EÀ, t í  ai. R ỉsperidone-associated diabetes melUtus: a 

phartnacovỉgUance study. Pharmaatkerapy 2003; 23:735-44.
2. Rai7ia$wamy K  t í  ai. Risk oi dỉabctỉc ketoaõdosù alter exposure to 

lỉsperỉdone o r olanzapine. Drug Saftíy 2007; 30: 589-99.

Effeds on the cardiovoscular System. For a discussion of 
sudden unexpected deaths assodated with antipsychotic 
use, see under Advetse Eííects of Chlotpromazine, 
p. 1047.3.

Etteds on lipid metabolísm. The íncreased risk oỉ hyper- 
lipidaemia with some atypical antipsychotics is discussed 
under Advetse Eữects of Chlorpromaáne, p. 1049.1. See 
also Eííects on Carbohydrate Metabolism under Adverse 
EHects of Clozapine, p. 1059.2.

Effects on the Cver. There has been a repon of 2 cases of 
hepatotoxidty assodated with risperidone.1 An idiosyn- 
cratìc reactỉon to risperidone was suspected In another 
patỉent who developed hepatotoxidty aíter receivỉng only 
2 doses of risperidone.2

1. Fuller MA. t í  al. R ỉspcridone-assodated hepatotoxiđty. J  Clừi 
Psychopharmaal 1996; 16: 84-5.

2. Phillips EJ. t í  al. Rapỉd onset of risperidone-lnduced hepatotoxidty. A m  
Pharmaeother 1998; 32: 843.

Ettects on the sldn. A patient developed íadal and perior- 
bltal oedema 2 weeks after her dose of risperidone reached 
6m g daily.1 The oedema subsided when the dose was 
halved but recurred shortly after it was again inaeased to 
6 mg. She had previously had a similai reaction to lithium 
and there was aỉso a íamily history of angioedema.

1- Cooney c Nagy A. Angio-oedema assodated wỉth risperidone. BMJ 
1995; 311: 1204.

The eiderly. Aiter analysis of data hom  comrolled studỉes 
there was evidence tha t the use of risperidone in  elderly 
patients w ith d e m e n tia  appeared to be associated m th  an 
increased risk ot cerebrovascular adverse eSects such as 
sưoke and transient ischaemic attacks. In 4 studies, invol- 
ving 764 such patients ưeated with risperidone, there

were 29 cases of cerebrovascnlar adverse events (4 íatal) 
versus 7 cases (1 íatal) in 466 patíents given placebo. Post- 
marketing data for elderiy dementia patients, representing 
over 2.4million patient-years of exposure, induded 37 
cases, oi which 16 were íatal.1

The UK CSMJ thereíore recommended at the tíme that 
rísperidone should not be used to treat behavioural 
problems in elderiy patients w ith dementia (but see below). 
Similarly, the CSM2 recommended that olanzapine should 
not be used to ưeat behaviouial problems or demenda- 
related psychosis in elderly patients with demenúa aỉter 
analysis of placebo-connolỉed studies revealed a threeíold 
increase in cerebrovascular adverse eHects induding stroke 
and a twofold inaease in all-cause mortality. It was 
considered2 that the risk may not be conSned to use in 
dementia and should be considered relevant to any patient 
with a history of stroke or transient ìschaemic attack or 
other risk ỉactors for cerebrovascular disease, induding 
hypettension, diabetes, cuưen t smoking, or atiial Bbrílla- 
tion.

The FDA3 has also advised about an  increased tisk oi 
death with the use of atypical andpsychotics as a group in 
the ưeatment of behavioural problems in elderly patients 
with dementia. Their advice was based on an unpublished 
analysis of 17 placebo-conơolled studies involving 
aripiprazole, olanzapine, quetiapine, or risperidone use in 
elderly demented patients w ith behavioral disorders: the 
analysis ỉound that 15 studies showed an increase in the 
mortality rate in the dmg-treated group compared with the 
placebo-tteated patients. A total of 5106 patients were 
induded in these studies, and a 1.6- to 1.7-fold incxease in 
mortality was seen; most of the đeaths appeared due to 
cardiovascular events or iníection. Another published meta- 
analysis4 of placebo-controlled studies also had similar 
Endings.

However, 3 large retrospective populatìon-based studỉes 
in the elderly (1 involving 10385 padents given atypicals 
and 1015 given dassical antipsychotics,5 another Involvỉng 
17 845 given atypicals and 14865 given classical antipsy- 
chotics,6 and the third involving 24359 given atypicals and 
12 882 given dassical antipsychotics7), suggested that use of 
atypicaỉ antipsychotics was no t assodated with a statiỉticaUy 
signiãcant increased risk oỉ stroke compared with the 
dassical drugs. Furthermore, UK licensed product iníorma- 
tion States that a higher inddence oỉ mortality vvas seen in 
elderly patìents with dementia vvho were taking risperidone 
and íurosetnide vvhen compared with those taking either 
drug alone; use of risperidone with other diuretics (mainly 
low-dose thiaãdes) vvas not associated with such Sndings.

More recently, the UK CHM* (íormerly the CSM) stated 
that analysis of 3 randomised studies showed a dear beneht 
for the short-term use of ríspeiidone in  the treatment ol 
aggression in elderly patients vvith dementia. Indeed, 
rispeddone ỉs now licensed for such use in the UK but the 
balance of rísks and beneSts should be careỉully assessed ỉor 
every patient; for íurther details and doses see Uses and 
Adnụnistration, p. 1103.2.

FÓr iurther discussion of the problems assodated wìth 
the use oí antipsychoúcs in disturbed behaviour in  the 
elderly, see p. 1030.2 and under Precautions of Chlorprom- 
azine, p. 1051.1.

1. Jansscn-Ortho ỉnc. Health Canada, ỉmportant đrug saícty Iníormaứoa: 
Rỉsperdal (risperidone) and cerebrovascular adverse events ỉn placebo- 
controlled dementia oials (issued ỉ l th  October, 2002). AvaUabỉe at: 
http://w w w .hc-scgc.ca/dh p>mp5/aIt_íorinats/hpíb-dgpsa/pdí/medeff/ 
rísperdaLhpc-cps*eng.pdf (accessed 21/08/08)

2. Duff G. Atypicaỉ antípsychotic dmgs and stroke: message from Proíessor 
G DufC Chairman of Commỉttee on Safety of Medidnes (issued 9th 
March, 2004). Avaiỉable at: http://www.mhra.gov.uk/home/groups/pl- 
p/documems/webỉitere$ources/conOỈ9488.pdf (accessed 21/08/08)

3. FDA. Public Health Advỉsory: deaỉhs with antipsychotìcs in elderly
patients w ith behavioral disturbances (issueđ ỉ ỉ t h  Apriỉ. 2005). 
Available at: http://www.fda.gov/Dnigs/DrugSafety/
PublicHealthAdvisoríes/ucm053i71.htm (accessed 26/07/10)

4. Schneider LS, tí a i  Risk of death with atypical antipsychotic drug 
treatm ent íor đemcntia: meta-analysis of randoraiied placebo- 
controllcd ưials. JAMA 2005: 294: 1934-43.

5. Herrmann N. t í  a i  Atypicaỉ antipsychotícs and  rỉsk of cerebrovascular 
acddents. Am J  Psyehiatry 2004; 161: ỉ ỉ ỉ 3 - ỉ  5.

6. GUI ss, tí ai. Atypical antỉpsychotỉc drugs and rỉsk of ischaemic snoke: 
populatíon baseđ retrospectỉve cohort stũdy. BMJ 2005; 330:445-8.

7. Schneeweiss s. tí ai. Risk of death assodated wỉth the use oi 
convcaăoaal versus atypỉcaỉ an tỉp sych tx ird rup  among eỉderỉy padents. 
Can Med Asuk  J  2007; 176: 627-32. Correction. ữrid.; 1613.

8. MHRA/CHM. Antỉpsychotícs: use in elderly people wỉth dem en tỉa. Drug 
Saftíỵ Update 2009; 2 (8): 5-6. Avaỉỉabỉe atỉ http://www.mhni.gov.uk/ 
Pubỉỉcatỉons/Safetyguỉdance/DrugSafetyUpdate/CON04121 ỉ  (accessed 
03/06/09)

Extrapyramidal disorders. In reports of 3 cases of tardive 
đystonía assoóated with oral tispetidone therapy,1-2 onset 
ranged hom  3 to 8 months aíter starting the drug. Dys- 
kinesia has also been reported 5 days aíter the withdrawal 
oỉ oral risperídone and citalopram therapy.3 ỉn  another 
report,4 tlữee patients receiving risperidonẽ orally devel- 
oped early-onset tardỉve dyskinesia despíte the additíon of 
antimuscarinic therapy vvith biperiden or trihexyphenidyl. 
Extrapyramidal adverse eHects have also been reported 
tvithin 24 hours of intramuscular risperidone injection.5 
However, the inddence of extrapyramidal e£fects

(p. 1049.2) is generally lower vvith atypicaỉ than cỉassical 
antipsychotics.

1. Vercueỉỉ I .  Foucher J. Risperidone-lnduced tardive dystonỉa and 
psychosỉs. Lancet 1999; 333:981.

2. Krebs MO, Oiie JP. Tardlve đystonỉa ỉnđuced by riq>eridone. Gm J  
Psydtiatry 1999; 44: 507-508.

3. Mỉỉỉer u .  W ỉthdrawal-emergent dyskinesỉa ỉn a patient taking 
ĩỉsperỉdone/dtaỉopram. Ann Pharmaeother 2000; 34: 269.

4. Suzuỉd B, t ta l .  Tardttve dysỉdnesỉa w ith risperỉdooe and anúcholinergics. 
Am J  Ptydùatry 2002; 159: 1948.

5. Adamou M, Hale AS. Extnpyramỉdaỉ syndrome and ỉong-actỉng 
ỉnjectable risperidone. Am J  Psyàtiaữy 2004; Ỉ6 Ỉ: 756-7.

M ania. Although it is used in the treatment of bipoỉar dis- 
order, risperidone has been assodated vvith reports oỉ 
mania in both schizophrenic and bipolar patients.1'3

1. Dwỉgbt MM, t í  aL Antidepressant acdvity and m anỉa assodated with 
risperidone treatment oỉ schl»oaffecttve dỉsorder. Lanctí 1994; 344:554-
5.

2. Zolezd M. Badr MG. Rỉ^eridone-ỉnđuced manla. A m  Pharmacotíưr 
1999; 33: 380-1.

3. Aubry J*M. tí  a i  Possibỉe inducúon oỉ mania and  hypomanỉa by 
olanxapine or risperidone: a  dỉtỉcaỉ review of reported cases. J  Qin 
Psyehiâơy 2000; 61:649-55.

NeurolepKc malignQnt syndrome. Neuroleptic malignant 
syndrome (p. 1050.2) has occasionally been assodated 
vvith risperidone.1'5

1. Sharma K t ía L  Rispeddone-induced neuroleptìc maỉỉgnant syndrome. 
A m  Pharmacoứưr 1996; 30:775-8.

2. Tarsy D. Risperidonc and neuioieptic maHgnant syndrome. JAM A1996; 
273: 446.

3. Recves RR, tí  ai. N eurokpdc ữialignant syndrome during a change from 
haloperidol to risperidone. A m  Phamacoứur 2001; 35; 698-701Ĩ

4. Gerrỉtses AA. t í  ãỉ. Het maỉlgne oeuroỉepdcasyndroom bỉj gebruỉk van 
risperidon. Ned Tỉịdsdtr Gtneakẩ 2004; 148: 1801-4-

5. Norris B. tí  al. Neuroỉeptỉc malignant syndrome w ith delayed onset of 
íever ỉoỉlowỉng rỉsperỉdone ađmỉnỉsưatỉon. A m  Pharmaathẹr 20Ọ6; 40: 
2260-4.

O verdosoge. A 3Ví-year-old child developed extrapyra- 
midal symptoms after acddental ingestion oỉ a single 4-mg 
tablet of risperidone.1 The child was initially tteated with 
gastrìc lavage, activated charcoal, and sorbitol; extrapyra- 
midal symptoms responded to ưeatment w ith diphenhydr- 
amỉne and the child recovered completely. The need to 
monitor for and treat hypotension after overdosage with 
risperidone was highlighted in  a report2 oí a 15-year-old 
gữt who took 40 mg of tispeiidone. A 72-year-old woman 
receiving risperidone 6mg daiỉy was ỉovmd unconsdous, 
hypotensive, and hypothermic.3 Other reported symptoms 
indude Brst-degree heart block, prolonged QT interval, 
and respiratory anest; she recovered after supportive treat- 
ment.

1. Cheslỉk TA. Erramouspe J. Extrapyramỉdal symptoms foQowỉng 
acddental ĩngestíon o ỉ risperỉdone in a child. A m  Pham aatker  1996; 
30: 360-3.

2. Hlmstreet JE, Daya M. Hypotensỉon and orthostasỉs ỉolỉowing a 
rlsperidone overdose. A m  Phamacather 1998; 32: 267.

3. Rassam s, Siinỉvasa R. Respiratory depression after acddental 
rỉsperidone overdose. Am J  Emerg Mtd  2002; 20: 570.

Porphyria. The Drug Database íor Acute Potphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centte Sweden, dassihes risperidone as 
probably poiphyrinogenic it should be prescribed only for 
compelling reasons and precautions should be considered 
in  all patients.1

ỉ .  The Drug Database ỉor Acute Porphyda. Avaỉỉabie at: http-.//www. 
drugs-porphyrla.org (accessed 11/10/11}

Pregnancy. For comments on the use of some atypical 
antipsychotics, induding risperidone, during pregnancy, 
see under Precautions of Clozapine, p. 1061.2.

Further reíerences.
ỉ . Coppỡỉa D, tí ai. Evaỉuating the postmarketỉng experíence oỉ risperidone 

usẽ duilng pregnancy: pregnancy and neonataỉ outcomes. Drug Saptty 
2007; 30: 247-64.

Interađions
The Central ettects of other CNS depressants, induding 
alcohoỉ, may be enhanced by risperidone. Risperidone may 
also enhance the effects oí antihypertensives. There may be 
an  increased risk of QT prolongatìon w hen lisperìdone is 
given vvith other drugs that are knovvn to cause this eSect. 
Risperidone may antagonise the actions of levodopa and 
other dopaminergics.

Carbãmazepine has been shovvn to dccrease the 
antípsychotic íraction (risperidone plus 9-hydroxyrisper- 
idone) of risperidone and a simllar eSect may be seen with 
other enzyme inducers. Fluoxetine may increase thê plasma 
concentrãtions of the antỉpsychotic Irãction by raismg .the 
concentration of risperidònẽ. Dose ađjustment óf lisper- 
idone may be necessary ỉn  such situations.

Increased mortality hasbeen reported in  elderly patients 
w ith dementia who are given risperidone and hirosemide 
(see the Elderly, above)7 Caudon is advised when using 
risperídone vvith hirosemide or other potent diuretìcs.

http://www.hc-scgc.ca/dh
http://www.mhra.gov.uk/home/groups/pl-p/documems/web%e1%bb%89itere$ources/conO%e1%bb%889488.pdf
http://www.mhra.gov.uk/home/groups/pl-p/documems/web%e1%bb%89itere$ources/conO%e1%bb%889488.pdf
http://www.fda.gov/Dnigs/DrugSafety/
http://www.mhni.gov.uk/
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Antiepileptks. For the eỉfect oỉ risperidone on valproatí, 
see p. 557.3.

AntipsycbotKS. For a report suggesting that risperidone 
might increase plasma concentrations oỉ doĩapỉne, see 
p. 1061.3. For a report of asymptomatic QT prolongatìon 
assodated vvith quetiapừư in a patient also receiving risper- 
idone, see under Overdosage of Quetíapíne, p. 1102.2.

Aniivirab. Dystonia and vvorsenỉng o( ơeraors were 
reported 1 week aíter adding indinavÌT and ritonavir to 
treatm ent vvith risperidone in a patient vvith AIDS;1 he 
recovered once all 3 drugs were withdrawn and aíter 
treatm ent wìth donazepam. An early exposure to risperi- 
done, indinavữ. and ritonavữ had not resulted in any 
extrapyiamidàl adverse eữects. The authors considered 
this to reHect the patient's relatively short exposure to ris- 
perìdone at the tỉme.

1. Kelly DV, tí  ai. Extrapyramidal symptoms with ritonavir/ìndinavir pỉus 
rỉsperidone. Ann Pharmaceứưr 2002; 36: 827-30.

Pharmacokỉnetics
Risperiđone is readily absorbed aher oral doses and peak 
plasma concentrations occur vvithin 1 to 2 hours. H is 
extensively metabolised in the liver by hydroxylation 10 its 
main active metabolite, 9-hydroxyrisperidone (paliper- 
idone, p. 1093.1); oxidative N-dealkylatìon is a minor 
metabolic pathtvay. Hydroxylation is mediated by the 
cytochrome P450 isoenzyme CYP2D6 and is subject to 
geneticpolymorphism. Exaetion is mainly in the urine and, 
to a lesser extern, in  the laeces. Risperidone and 9- 
hydroxyrisperidone are about 90% and 77% bound to 
plasma proteins, respectively. Both are distributed into 
breast milk.

MetaboCsm. Although the hydroxylation oỉ risperidone is 
subject to genetic polymorphism, the pharmacokinetìcs 
and effects of the active antìpsychotíc ỉraction (risperidone 
plus 9-hydroxyrisperidone) have been reported to vary lit- 
tle between ẽxtensive and poor metabolisers.1 A mean 
value of 19.5 hours has been reported for the terminal 
elũnination halí-Uíe of the actìve baction íollovving oral 
doses of risperidone.1

1. Huang M-L. t í  ai. Pharmacokinetics o ỉ the noveỉ andpsychotic ageni 
risperidone and the proỉactin response in healthy  subjects. Clm 
Pharmacoỉ Ther 1993; 54: 257-68.
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R ise p ro ; R is p a d im t ;  R is p e d e p t ;  R isp e d o le tỷ ; R is p e d o s p e s t;  R is- 
p e m a r f ;  R isp e n ; R ỉsp e ra ; R isp e rd a l; R is p e r ig a m m a t;  R isp e ri-  
n i n t ;  R i s p e i i t t ;  R is p e r s ta d t ;  R is p im e d t;  R isp o lu x ; R is s e t t ;  R o r-  
e n d o ;  U n isp e ra -h  D a m . :  R ip e x a l;  R is p e ia n n e ;  R isp e rd a l; 
R isp o le p t;  Fin.: R is p a z ìn t ;  R isp e rd a l; Fr.: R ỉsp e rd a b  R isp e rd a l-  
c o n s ta ;  R isp e rd a lo ro ; Ga-.: R iso c o n ; R is p e -Q t;  R isp e rd a l; R is- 
p e r d o c t ;  R isp e r ig a m m a ; Gr.: A d o v ia ; A x e la b ro n ; B e la sp e rd a l-S ; 
C a p u l to n ;  D e p o la n ;  D c p re d o n ;  D e te ro n ; D ix in e ; E v itra t;  H e lp - 
o s p e n  I ã p r e d o n ;  L assen ; L e te n ó n ; L in ip o n ; L u d p ra l ;  M u ứ tin ;  
N a tìb o ; N e rv e ; N o v o ris ; O ro tra l; P r e r id o n ;  P sy c h o rd a l;  R ib ex ; 
R id o ro n ;  R iỉo c u s ; R ip e p ra l;  R ise n a r; R isgal; R iá d ra l ;  R isp a lm ; 
R isp e ía r ;  R isp e le n ; R ú p e n ;  R is p e n e t t ;  R i ỉp e ia s c o b  R isp e rd a l; 
R isp e ro m ; R isp e ro p ro l;  R isp e rsa n ; R isp o g e n ; R u b ru m ; S p e re lax ; 
V V ĩsperdon; Z a fitra b  Hong Kong: R ile p tid ; R isp e rd a b  R isp e ri-  
g a m m a ; Hung.: H u n p e rd a l ;  P e rd o x ; R ile p tìd ; R ip e d o n ; R ispe; 
R isperdaL ' R i ỉp o lu x ;  R isp o n s ; R onkalỶ ; R o s ip in ; T o re n d o ; Z ip er- 
id ; Indiar. C in ris ; G e n re s t;  R e sp id o n ; R isn iã ; R lsp e rd a l; R isp id ; 
R o á d a l ;  Indơn.: N e r ip ro s ; N o d ir ib  P e rs id a l; R isp e rd a ); R izoda l; 
Z o fred a l; IrL: P e rd a m e l;  R e s d a l t ;  R ispa l; R isp a ta l; R isp e rd a l; 
R is p e ig e r ;  R isp e v a ; R ỉsp o n e ; Israel: R is p e ía n  R isp e rd a l; R isp e ri-  
d e x ; R isp o n d ; S p e r id o n e ; ItaL: B e liv o n ; R isp e rd a l;  Jpn: R isp e r- 
d a l; Màtaysừr. R is p e rd a l ' R o ó d a l ;  Mac.: L im b ik ; R esk izo í; R is- 
p e rd a l ;  . R isp o ln x ; S i ld e r e c  U p m o te v ; Neth.: B e liv o n t ;
R is p e n o n t ;  R isp c rd a l;  R is p im e đ t;  R is p im e d ic a t ;  T o r e n d o t ;  
Norw.: R isp e rd a l;  R isp o le p t;  NZ: R id a l; R ũ p e rd a b  R isp e ro n ; 
Phữipp.: A s p id o n ; R e n u v ie ;  R ilep tíd ; R is d ia ' R isp e d in ; R isp e r-  
d a b  R is p o n d ; PoL: A p o -R ũ p e i id ;  D isa p e rid ; D o re s o l ' G a lp e ri-  
n o n ;  L io x a m t ;  M e p h a r i s t ;  N o d ũ ;  O riz o n ; R a n p e r id o n ;  R isp en ; 
R is p e ra t ío t ;  R isp e r iv v in t;  R ũ p e r o a ' R is p o f r e n f ;  R isp o lep t; R is- 
p o lu x ;  R lsse t; R y sp o lit; S p e i iđ a n ;  T o re n d o ; Z ip e ríd ; PorL: I t t a x -  
e t  L e r g i te c  L o  tin ;  N ec lav ; P e rd in ; R ip a x ; R isp e rd a l;  S m is s e n t ;  
Z o rid a l; Rus.: L e p t in o n n  (JIeơntH0pM); N e ip ile p t (HeBinDieur); 
R id o n é x  (Pm toHexc); R lle p tìd  (PanenTHa); R isd o n a l (PHcaoHan); 
R isp a k so le  (P ncnaxcoa); R is p e n  (P acn ea ); R isp o le p t (PH cnoaeirr); 
R is p o lu x  (PH cntunoxc); R is se t (Phccct); S iz o d o n  (C iooaoH ); S p e r- 
id a n  (C nq ỉH uaa); T o re n d o  (T opatA o); s ^ f r . :  P e r iza l; R isp a c o n  
R is p a c o n  R is p e rd a b  R isp e rle t; R i s p o n s  R u tra ;  SchizoroL- Z o x a- 
d o n ;  S in g a p o re-. R id a l; R isp e rd a l;  Spain: A ik e t in ;  A to m i l t ;  C a l- i

mapride; Diaíorin; Risíarmalt; Rispemylan; Risperdal; SwaL: 
Rũperdab Switz.: Risperdal; Thai.: .Neuris; Risperdal; Turk.: 
Nodirep; Periiưe; Restela; Ricus; Ricus; Ripesil; Risperdal; Rixol; 
Rixper VK: Rúperdal; ukr.: Neirispin (HeBpHcnHH); Ridonex 
(PHAOHexc); Rileptid (PHaeimta); Rispaxol (PHcnaxcoa); Risperon 
(PHcnepoH); Rispond (PHcnona); Risset (Phccct); USA: Rũperdal; Vaieí: Ridal; Risperdal; Risperid.

MuhHngrecKent Preporotions. India: Cinriỉ Porte; Don Forte; 
Don Plus; Don-LS; Ẽtores-TR; Genrest Plus; Genrest-LS.

Pharmocopoetal PreporoHom
USP 36: Risperìdone Oral Solution; Risperidone Orally 
Disintegrating Tablets; Risperídone Tablets.

Romifidine IBAN, riNNi

Romiíìdiini; Rorỵiiíidin; Romifidina; Romịíìdinum; STH-2130;
POMM(ị>HflHH.
2-Bromo-6-fiuoro-N-(l-imidazolìn-2-y0aniline.
C9H,BrFN3=258.1
CAS —  65896-16-4.
A K  Ver —  QN05CM93.
UNII— 876351L05K.

ProẠVẹ
RomiBdine is an a2-adrenoceptor agonist vvith sedative, 
m usde relaxanL and analgesic properties and is used in 
veterinary medidne.

Secbutabarbital ỊriNNỊ
Butabarbital; Butabarbitone; Secbutabarbitalum; Secbuto- 
barbital (BAN); Secbutobarbitone; CeKÓyTaõapónTan. 
5-sec-Butyl-S-ethylbarbituric acid.
C,oH,6N203=2122 
045 — 125-40-6. 
um  —  P0078025A9.

NOTE. Care should be taken to avoid coníusion bervveen 
barbiturates with similar names; Butabarbital, a synonym 
íor Secbutabarbital, should be distinguished ỉrom Butobar- 
bital (p. 1044.1), and Secbutabarbital should be distin- 
guished from Secobarbital (beIow).
Pharmacopoeias. In u s .

USP 36: (Butabaibital). A white, odourless. crystalline 
powder. Very slightly soluble in waten soluble in alcohol, in 
chloroỉonn, in ether, and in  aqueous Solutions o{ alkaỉi 
hydroxỉdes and carbonates. store in airtight containers.

Secbutabarbital Sodium (riNNMi 

Butabarbital Sodium; Natrii Secbutabarbitalùm; Secbutạbar- 
bital sódico; Secbụtabarbital Sodique; Secbutobarbital 
Sodium (BANM); Secbutòbarbitone Sodium; sécumalna- 
ữium; Sodium Butabarbital; HaTpnii CeKÕyraôapÓMTan. 
Sodium 5-sec-bưtyl-5-ethylbarbiturate.
C ioH iSN 2N a 0 3= 2 3 4 2  
Ọ4S —  143-81-7. '
u m — 9mp50l918.

Pharmacopoeỉas. In u s .

U S P  3 6 :  ( B u ta b a r b i t a l  S o d iu in ) .  A  v v h ite  p o v v d e r . S o lu b le  1 
in 2 oi water, 1 in 7 of alcohol, and 1 in 7000 of chloroíonn; 
practicaUy insoluble in absolute ether. pH of a 10% solution 
in vvater is between 10.0 and 11.2. Store in airtight 
containers.

PrọỊịỊe
Secbutabarbital is a barbiturate with general propertìes 
similar to those oí amobarbital (p. 1037.2). It has been used 
as a hypnotic and sedative although barbiturates are no 
longer considered appropriate íor such purposes. For the 
short-term management of insomnia (p. 1033.2) it was 
usually given as the sodium salt in oral doses o( 50 to 100 mg 
at night; as a sedative 15 to 30 mg has been given 3 or 4 
times daily. Secbutabarbital base has also been given.

Preparatíons
Propriekiry Preparotions (detailỉ are given in Volume B)

Single ingredient Preparations. USA: Butisol.

Mưbi-ingrecSent PreparaHons. USA: Butibel' Phenazopyridine 
Plus; Pyrelle HBf; Urelieí Plus; Veneỉ.: Butropina; Eumidral.

Pharmotopoeiol Preporations
USP 36: Butabarbital Sodium Elixin Butabarbital Sođium 
Tablets.

Secobarbital ỊriNN}

Meballymal; Quinalbarbịtpnẹ; Sécobarbital; Secobarbitali m; 
Secobárbitone;Sekobarbitaali; CeKoỗapỗMTan. 
5-Allyl-5-(1-methylbutyl)barbituric acid.
QjHjgNj03=2383 ;
045 — 76-73-3.
ATC^NOSCẠOÓ.
ATC Vet —  QN05CA06; QN51AA02.
UNII—  1P7H87IN75. ' -

NOTE. Care should be taken to avoid conlusion betw< en 
barbiturates vvith similar names: Secobarbital should be 
distinguished bom  Secbutabarbital (above).
Street names. The following tenns have been used as ‘su :et 
names' (see p. vii) or slang names for varìous torms of 
secobarbital:

F-40s; M anhmallow reds; MfrMs; Mexican reds; P nk  
ladies; Pink lady; Pinks; RDs; Red birds; Red bullets; ỉ  ed 
devil; Red devils; Red dolls; Red lưlies; Reds; Secdes; Sec Ty: 
Seco; Seggy.
Pharmacopoeios. In u s .

USP 36: (Secobarbital). A white amorphous or crystall ne 
odourless powder. Very slightly soluble in water; fre :ly 
soluble in alcohol, in ether, and in Solutions of tixed alliali 
hydroxides and carbonates; soluble in chlorotorm; solubl: 1 
in 8.5 oí 0.5N sodium hydroxide. A saturated solution in 
tvater has a pH of about 5.6. Store in aírtight containers

Secobarbital Sodium IBAN, riNt-u/ii

Meballymalnatrium; Natrii Secobarbitalum; Quinalbarbitone 
Sodium; Secobarbital sódico; Sécobarbital Sodique; Seco- 
barbitalum Natricum; Secobarbitone Sodium; HaTpnă 

'CeKOÕapÓMTan.
Sodium 5-allyl-5-(1-methylbutyl)barbiturate.
C,2H17NJNaÓ3=260.3
C4S — 309-43-3.
ATC —  N05CẠ06.
ATC Vet —  QN05CA06.
UNil —  XBP604F6UM.

Pbarmocopoeias. In C h ín , and us.
USP 36: (Secobarbital Sodium). A white odourless 
hygroscopic powder. Very soluble in vvater; soluble in 
alcohol; practically insoluble in ether. pH of a 10% solution 
in vvateris betvveen 9.7 and 10.5. Solutions decompose on 
standing, heat accelerating the decomposition. Store in 
airtight containers.

Incompatibìlity. Secobarbital may be predpitated írom pre- 
parations containing secobarbital sodium depending on 
the concentration and pH. Secobaibital sodium has, there- 
fore, been reported to be incompatible vvith many other 
drugs, partícularly adds and addic salts.

Uses and Administration
............................................................................................ .................................................
Secobarbital ìs a barbiturate w ith generál properties similar 
to those of amobarbital (p. 1037.3). It has been used as a 
hypnotic and sedative but can no longer be recommended 
because of Its adverse eữects and risk of dependence, 
although continued use may occasìonally be considered 
necessary for severe inưactable insomnia (p. 1033.2) in 
patients abeady taking it. It was usually gỉven in an oral 
dose of lOOmg of th e  sodium salt at night. For 
premedicatìon in anaesthetic procedures (p. 1899.1) the 
sodium salt has been given orally or by intramuscular t r 
intravenous injection although barbiturates for prf- 
operative sedation have generally been replaced by oth< r 
diugs.

Dependence and Wifhdrawal
As for Amobarbital, p. 1038.1.

Adverse Effects, Treatment, and Precautìons
As for Amobarbital, p. 1038.1.

Breast feeding. No adverse etỉects have been seen i i  
breast-fed inỉants whose mothers were receiving secobai • 
bital, and the last available guidance bom  the America; I 
Academy of Pediatrics considered1 that it is thereíor ; 
usually compatible with breast ỉeeding. However, for th : 
view that barbiturates should not be used in vvomen wh I 
are breast íeeding, see under Amobarbital, p. 1038.2.

1. American Academy oỉ Pediatrics. The transỉer of dmgs and o th e ’ 
Chemicals ỉmo hum an milk. Pediatria 2001; 108: 776-89. [Retired Ma ’ 
2010] Correction. ìbùL; 1029. Aỉso available at: http://aaj^>oliọ 
aappubUcations.org/cgi/content/fuJl/pediatria% 3bl08/3r776 (accesse 
28/04/04)

Induỉtrial exposure. Exposure to secobarbital sodiun 
among 6 woikers in the pharmaceutical industry resultei 
in absoiption of substantial amounts of the drug, wiứ

All cross-reĩerences reíer to entries in Volume A

http://aaj%5e%3eoli%e1%bb%8d
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b lo o d  c o n c e n ư a tio n s  a p p ro a c h in g  th o se  e x p e c te d  a f te r  a  
th e r a p e u tic  d o s e .1 T h e re  c o n tin u e d  to  b e  e v id e n c e  o í  
a b so rp tio n , d e s p ite  p ro te c tìv e  m ask s  to  r e d u c e  in h a la ú o n , 
a n d  i t  a p p e a r e d  th a t  s u b s ta n tia l  a b so rp tio n  w a s  ta k in g  
p lac e  t b r o u g h  t h e  sk in .

1. Baxter PJ, et al. Exposure co quỉnalbarbitone sodium ic pharmaceutlca! 
vvorkcrs. BMJ 1986; 292: 660-1.

Interactíons
As ÍOT A m o b a rb ita l , p . 1038 .2 .

Pharmacolànetics
S e c o b a rb ita l  is  w e ll  a b so rb e d  bom t h e  g a s ơ o in te s tín a l  tra c t  
a ỉ t e r  o ra l  d o se s  a n d  is r e p o t te d  to  b e  a b o u t  4 6  to  7 0 %  b o u n d  
to  p la s m a  p ro te in s .  T h e  m e a n  e lim in a tìo n  half-U fe is 
r e p o r te d  to  b e  2 8  h o u rs ,  w i th  a  r a n g e  o f 15 to  4 0  h o u rs . I t  is 
m e ta b o lỉs e d  in  th e  liv e r , m a in ly  b y  h y d ro x y la tio n , a n d  
e x c re te d  in  t h e  u r in e  a s  m e ta b o li te s  a n d  a sm a ll a m o u n t  o f 
u n c h a n g e d  d ru g .

P r e p a r a t ì o n s

Pioprietary Preporolions (details are gỉven in  V olum e B)

Single-ingredient Preporotioni. Jpn: Ional; UK: Seconab USA: 
Secõnal.

MukHngredient Preporotions. UK: Tuinal; USA: T uinal. 

Pbormocopoeiol Prepararions
U SP 36: Secobarbitaỉ Sodium  an d  A m obarbital Sodium  Capsuies; 
Secobarbital Sodium  Capsules; Secobarbital Sodium  ỉo r Injec- 
no n ; S ecobaib ital Sodium  Injection.

Sertindole (BAN. USAN, rỊNNI

Lu-23-174; Sẹrtindoì; Sertinddi; Sertindolum; CepTMHẠoa
l-(2-{4-[5-Chloro-l-(p-fluorophenyl)indol-3-yl]piperidino}
ethyl)-2-imidazolidinone. I
C24HMCIFN40=440.9
CAS —  ì065ì 6-24-9. .... ^
ATC—.N05ẠẸ03.
ATC Vet —  QN05AE03. 
u m  —  GW4Z879SP.

Uses and Admínistration
S e r tin d o le  is  a n  a ty p ic a l a n tip sy c h o tic  th a t  i ỉ  a n  a n ta g o n is t  
a t  C en tra l đ o p a m in e  (D j), s e ro to n in  (5-H T2), a n d  a d re n e rg ic  
(ai) r e c e p to rs .  I t  is u se d  in  th e  t re a tm e n t  o f  s c h iz o p h re n ia  
(p . 1 0 3 1 .3 ) i n  p a tie n ts  w h o  a re  u n a b le  to  to le ra te  a t  le a s t 
o n e  o th e r  a n tip sy c h o tic . I n  a d d itio n , s e r t in d o le  sh o u ld  o n ly  
b e  p re s c r ib e d  to  p a tie n ts  e n ro lle d  in  d in ic a l  s tu d ies  to  
e n s u r e  a d e q u a te  m o n ito r in g , e s p e tía l ỉy  r e g u ỉa r  ECG 
m e a su re x n e n ts  (see  A d v e rse  E ỗ ec ts , b e lo w ).

S e r tin d o le  is  gi v e n  in  a n  in ỉt ia l  o ra l  do se  o (  4 m g  o n c e  
da ily , in c re a se d  g ra d u a lly  in  s te p s  o í  4 m g  e v e ry  4  o r  5 day s 
to  a  u s u a l  m a in te n a n c e  d o se  o f 12 to  20  m g  o n c e  daily . T h e  
m a x im u m  d o se  is 2 4  m g  daily . Slovver d o se  t it ra t io n  a n d  
lovver m a in te n a n c e  d o ses  a re  ad v isa b le  fo r  t h e  e ld e rly  a n d  
p a tie n ts  w i th  m ild  to  m o d e ra te  h e p a tic  im p a irm e n t.

If th e r a p y  is  in te r ru p te d  fo r 1 w e e k  o r  m o re ,  th e  d o se  of 
s e rá n d o le  s h o u ld  b e  re - t it ra te d .  A n  ECG s h o u ld  a lso  b e  
u n d e r ta k e n  b e to re  re - s ta r tin g  se rtin d o le .

R e íe re n c e s .
I. Levvis R. cỉ aỉ. Sertindole for schiĩophrenia. Available ỉn The Cochrane 

Database oỉ Systemadc Reviews; Issue 3. Chichesten John VViley; 2003 
(accessed 16/03/06).

Adverse Effects, Treatment, and Precautions
A lth o u g h  se r t in d o le  m a y  sh a re  so m e  of th e  a d v e rse  effects 
s e e n  w ith  t h e  d a s sic a l  a n tip sy c h o tic s  (see C h lo rp ro m a á n e . 
p . 1 0 4 7 .2 ), t h e  in c id e n c e  a n d  se v e r i ty  o f s u c h  eữ e c ts  m a y  
v a ry . S e r tin d o le  is a sso c ia te d  vvith a  lo w  in d d e n c e  o f 
e x tra p y ra m id a l  a d v e rse  effec ts a n d  d o e s  n o t  a p p e a r  to  c a u se  
s e d a tio n . P ro la c t in  e le v a t io n  m a y  be .less í r e q u e n t .  T h e  m o st 
c o m m o n  a d v e rs e  effec ts  vvith s e r tín d o le  a re  p e rip h e ra l  
o e d e m a , rh in i t is ,  d y sp n o e a , s e x u a l d y s tu n c tío n . d izziness, 
d ry  m o u th ,  o r th o s ta d c  h y p o te n s ip n , vveight g a in , a n d  
p a ra e s th e s ia .  H y p e rg ly c a e in ia , co n v u ls io n s , a n d  ta rd iv e  
d y sk in e s ia  a re  u n c o m m o n .

M a rk e d n g  o f  s e r t ìn d o le  h a s  b e e n  re s tr ic te d  b e c au se  o f 
c a rd ia c  a r r h y th m ia s  a n d  su d d e n  ca rd ia c  d e a th s  a s so d a te d  
w i th  its  u s e  (see  belovv). S ince  se rt in d o le  h a s  b e e n  
a s s o d a te d  vvith  p ro lo n g a t ío n  oi th e  QT in te rv a l ,  u su a lly  
d u r in g  th e  f irs t 3  to  6 w e e k s  o í  t re a tm e n t,  ỉ t  is r e c o m m e n d e d  
th a t  p a tíe n ts  s h o u ld  h a v e  a n  EC G  b e fo re  t h e  s ta r t  o£ th e ra p y  
a n d  p e iio d ic a l ly  d u r in g  tre a tm e n t.  P a tìe n ts  w i th  p re -  
e x is d n g  p ro lo n g a t ìo n  oi t h e  Q T in te rv a l  o r  a  ía m ily  h is to ry  
o f  c o n g e n ita l  QT p r o lo n g a t ío n  s h o u ld  n o t  b e  g iv e n  
se r t in d o le  a n d  s e rt in d o le  sh o u ld  b e  s to p p e đ  ư su c h  
p r o lo n g a t io n  o c c u rs  d u r in g  t r e a tm e n t .  I n  a d d it io n , 
s e r t ín d o le  is  c o n tra - in d ic a te d  in  p a tíe n ts  vvith  a  h is to ry  o f 
c a rd io v a sc u la r  d isease , h e a r t  ía i lu re , ca rd ia c  h y p e rtro p h y .

a rrh y th m ia s ,  o r  b ra d y c a rd ia . C e rta in  m e d ic a d o n s  m a y  a lso  
in c re a se  th e  r isk  (see  In te ra c tìo n s , belovv).

S e r tin d o le  s h o u ld  n o t  b e  g iv en  to  p a tìe n ts  w i th  
u n c o r r e a e d  h y p o k a la e m ia  o r  h y p o m a g n e sa e m ia . B a se lin e  
s e ru m  p o ta s s iu m  a n d  m a g n e ã u m  sc re e n in g  s h o u ld  b e  
p e r ío rm e d  b e ío re  s ta r tin g  se rt ín d o le  th e r a p y  in  p a tíe n ts  
w h o  a re  a t  risk  o f  s ig n iB can t e le c ư o ly te  d is tu rb a n c e s . S e ru m  
p o ta s s iu m  s h o u ld  b e  m o n ito re d  in  p a tìe n ts  w i th  e le c tro ly te  
d is tu rb a n c e s , v o m itin g  o r  d ia r rh o e a . o r  rec e iv in g  d iu re tíc s  
d u r in g  se rt in d o le  t r e a tm e n t.  I t  is a lso  r e c o m m e n d e d  th a t  
b lo o d  p re s su re  s h o u ld  b e  m o n ito re d  d u r in g  dose  t ìư a t ío n  
a n d  in  e a rly  m a in te n a n c e  th e ra p y .

S e r tìn d o le  is c o n ư a - in d ic a te d  in  p a d e n ts  w ith  s e v e re  
h e p a tic  im p a in n e n t .  I t  s h o u ld  b e  u se đ  vvith c a u tío n  in  th e  
d d e r ly  a n d  in  p a tìe n ts  w i th  P a rk in so n 's  d isease , m ild  to  
m o d e r a te  h e p a tic  im p a irm e n t,  o r  a  h is to ry  o f  s e ừ u re s .

S e r tin d o le  m a y  a fỉe c t th e  p e río rm a n c e  o ỉ  sk illed  ta sk s  
in c lu d ỉn g  d riv in g .

G ra d u a l w i th d ra w a l  o f s e r tìn d o le  is r e c o m m e n d e d  
b e c a u s e  of th e  risk  o f w ith d ra w a l sy m p to m s su  c h  as 
sw e a tìn g , n a u s e a  a n d  v o m itin g , a n d  r e b o u n d  p sy ch o sis , 
w i th  a b ru p t  ce ssa tío n .

E ffects o n  b o d y - w e ig h t .  T h e  in c re a se d  risk  of vveight g a in  
vvith so m e  a ty p ic a l a n tìp sy c h o tíc s  is d iscussed  u n d e r  
A d v e rse  E£fects o f  C lo zap in e , p . 1059.1.

E f fe d s  o n  c a rb o h y d r ơ te  m e ta b o lis m . T h e  in c re a se d  r is k  
o f  g lu co se  in to le ra n c e  a n d  d iab e te s  m e lỉ itu s  w i th  so m e  
a ty p ic a l  a n típ sy c h o tíc s , a n d  re c o m m e n d a tío n s  o n  m o n ito r -  
in g , a re  d iscu ssed  u n d e r  A dverse  EH ects o f  C lo z a p in e , 
p . 1059.2 .

E f fe d s  o n  th e  c a rd io v a s c u la r  System . P ro lo n g a tío n  o í  th e  
Q T in te rv a l  is sa id  b y  th e  m a n u fa c tu re r  to  b e  c o m m o n  in  
p a tíe n ts  g iv en  se rt ìn d o le , w i th  th e  effec t b e in g  g r e a te r  a t  
th e  u p p e r  e n d  o f th e  d o se  ran g e . In  a d d it ío n , th e  Q T in te r -  
v a l  is p ro lo n g e d  to  a  g re a te r  e x te rn  t h a n  th a t  s e e n  w ith  
so m e  o th e r  a n típ sy c h o tìc s . Q T in te rv a l  p ro lo n g a d o n  is a  
k n o v v n  risk  ía c to r  fo r  th e  d e v e lo p m e n t o f  se rio u s  a r r h y th -  
m ia s  s u c h  as  to rsa d e  d e  p o in te s  a l th o u g h  s u c h  a r rh y th m ia s  
a r e  u n c o m m o n  w ith  se rt ín d o le .

I n  e v ỉd e n c e  p re s e n te d  to  th e  FD A i t  w a s  re p o r te d  th a t  a s  
o f  l s t  J u n e  1996 th e r e  h a d  b e e n  27  d e a th s ,  16 d u e  to  
a d v e rs e  c a rd ia c  e v e n ts , a m o n g  th e  2 1 9 4  p a tíe n ts  g iv e n  
s e rt in d o le  in  d in ic a l  s tu d ie s .1 B y  th e  e n d  o f N o v e m b e r  1998 , 
th e  U K  CSM  vvas avvare o f  36 su sp e c te d  a d v e rse  d ru g  
re a c d o n s  w ith  a  ía ta l o u tc o m e , 9 o f vvhich o r ig in a te d  in  t h e  
U K .J T h e re  h a d  a lso  b e e n  13 rep o r ts  o f se rio u s  b u t  n o n - ía ta )  
c a rd ia c  a rrh y th m ia s  in  th e  UK. A lth o u g h  n o t  a ll  t h e  
ỉa ta lid e s  w e re  r e la te d  to  su d d e n  c a rd iac  e v e n ts , a t  t h e  t im e  
th e  CSM  c o n s id e re d  th a t ,  g iv en  th e  n u m b e r  o f s e r io u s  
a r rh y th m ia s  a n d  s u d d e n  ca rd ia c  d e a th s , t h e  r isk -b e n e f it  
r a t io  o f se rt in d o le  w a s  n o  lo n g e r  ía v o u ra b le . T h e  d ru g  w a s  
w ith d ra w n  f ro m  th e  m a r k e t  in  th e  UK  a n d  s u b s e q u e n d y  in  
so m e  o th e r  c o u n tr ie s , a l th o u g h  it re m a in e d  av a ila b le  o n  a 
n a m e d - p a tie n t  basis. H o tv ev er, in  2 0 0 1 , th e  issu e  w a s  re -  
e v a lu a te d  b y  th e  CSM  a n d  th e  E u ro p e a n  ad v iso ry  b o d y , t h e  
C o m m itte e  o n  P ro p rie ta ry  M e d id n a l  P ro d u c ts , a n d  i t  w a s  
r e c o m m e n d e d  th a t  s e r t in d o le  c o u ld  b e  r e in ư o d u c e d  in  
E u ro p e  u n d e r  c e rta in  re s tric tío n s .1 In ir ia lly  s e r t in d o le  
s h o u ld  o n ly  b e  p re sc rib e d  to  p a tìe n ts  e n ro lle d  in  d in ic a l  
s tu d ie s  to  e n s u re  t h a t  th e y  a re  c a re íu lly  s e le c te d  a n d  
m o n ito re d . In  th e  UK , se rtin d o le  w a s  re m a rk e te d  in  
S e p te m b e r  2 002 .

T h e  risk  o f s u d d e n  u n e x p e c te d  d e a th s  a s so d a te d  w ith  
a n tip sy c h o tic  u se  in  g e n e ra l  is d iscussed  u n d e r  A d v e rse  
E flec ts  of C h lo rp ro m a z in e , p . 1047.3.

1. Barneti AA. Saíety concems ovcr amípsychotíc drug, scrtindole. ianceĩ 
1996:345: 256.

2. CSM/MCA. Suspcnsion oí availability oí scrtindolc (Serdolect). CurrtỉU 
Probiemi 1999: 25:1. Alsoavailable at: http://wvm.mhra.gov.uk/home/ 
idcplg?ldcService*GHT_FILE&dDocNanie*CON2023233&RevisionS- 
electỉonMethodsLatestReleased (acccsscd 16/05/06)

3. CSM/MCA. Restríaed re-iiuroduction oỉ the atypỉcal antipsychoúc 
senindole (Serdolea) (issued ỈOth September, 2002). Avaiỉable at: 
http://www.mhra.gov.uk/Saietyinfonnadon/Safetywamingsalerxsan- 
drecalls/Safetywarnỉngsandmessagesỉormedlcines/COỈfO 19523 
(accessed 21/08/08)

E ffects o n  lip id  m e ta b o K sm . T h e  in c re a se d  risk  o f  h y p e r-  
l ip id a em ia  vvith  so m e  a ty p ic a l a n tip sy c h o tìc s  is d isc u sse đ  
u n d e r  A d v e rse  EH ects o f  C h lo tp ro m a d n e , p . 10 4 9 .1 . S ee  
a lso  E ỉíec ts  o n  C a rb o h y d ra te  M e ta b o lism  ũ n d e r  A d v e rse  
E H ects o f C lo zap in e , p . 1059 .2 .

T h e  e ld eH y . F o r  a  d isc u ss io n  o f th e  r isk s  a s so d a te d  vvith 
a n tip sy c h o tic  u s e  in  th e  e ld e rly , see  u n d e r  P re c a u tio n s  o f 
C h lo r p ro m a ã n e ,  p . 10 5 1 .1 . T h e  u s e  o f  a ty p ica Ị a n tip s y -  
c h o tic s  in  e ld e r ly  p a tie n ts  w i th  d e m e n t l a  is  a lso  d isc u sse d  
i n  h i r t h e r  d e ta il  u n d e r  R isp e rid o n e , p . 11 0 5 .1 .

P re g n a n c y . F o r  c o m m e n ts  o n  th e  u se  o f  so m e  a ty p ic a l  
a n tip sy c h o tic s  d u r in g  p re g n a n c y , see  u n d e r  P re c a u tio n s  o f  
C lo zap in e , p . 1 061 .2 .

Interactions
T h e  risk  of a r rh y th m ia s  w ith  s e r t in d o le  m ay  b e  in c re a se d  by  
o th e r  drugs th ã t  p ro lo n g  th e  QT in te rv a l  a n d  u se  to g e th e r  
s h o u ld  b e  a v o id e d . S e rtin d o le  s h o u ld  b e  g iv en  vvith c a u tio n  
w i th  d rugs t h a t  p r o d u c e  e lec tro ly te  d istu rb an c e s ; m o n ito r-  
in g  o f  s e m m  p o ta s s iu m  is r e c o m m e n d e d  ư  g iv e n  w ith  
p o ta s s iu m -d e p le tín g  d iu re tic s .

S e rtin d o le  m a y  a n ta g o n ise  th e  e ỉỉe c ts  o i  do p am in erg ics . 
S e rtin d o le  is e x te n s iv e ly  m e ta b o lise d  b y  th e  c y to c h ro m e  

P 4 5 0  iso en zy m es o f  th e  g ro u p  CYP3A a n d  b y  CYP2D6. T he  
ụ s e  o f p o te n t  in h ib ito rs  of CY P3A su c h  as  m d in a v ứ , 
i t r a c o n a z o le ,  a n d  k e to c o n a z o le  w i th  s e r t in d o le  is  
c o n tra - in d ic a te d . M in o r  in c re a se s  in  se rt in d o le  p lasm a  
c o n c e n tra tio n s  h a v e  b e e n  n o te d  in  p a tie n ts  g iv en  m ac ro lid e  
a n t ib a a e n a ls  o r  c a ld u m - c h a n n e l . b lo ck ers  vvhich  also  
in h ib i t  CYP3A; th e  u s e  o f th e se  CÝ P3A4 in h ib ito rs  w ith  
se rt in d o le  is n o t  rec o m m e n d e d  d e sp ite  th e  sm all in crease . 
F lu o x e d n e  a n d  p a ro x e tỉn e , p o te n t  in h ib ito rs  o f  CYP2D6, 
h a v e  in cre a se d  p lasm a  c o n c e n tra tio ạ s  o ỉ  s e r t in d o le  b y  a 
ía c to r  of 2 to  3 a n d  lo w e r  m a in te n a n c e  dọses o í  s e rtin d o le  
m a y  b e  re q u ire d . I n  c o n tr a s t  e n z y m e  in d u ce rs  su c h  as 
r iỉam p ic in , c a rb a m a z e p ỉn e , p h e n y to in ,  ạ n d  p h e n o b a rb ita l  
m a y  d ecrease  se r t in d o le  p lasm a  lev e ls  b y  a  fac to r o f 2  to  3; in  
s u c h  cases, h ig h e r  doses o f s e r tìn d o le  m a y  b e  req u ire d .

Phanmacokinetics
S e rú n d o le  is slovvly a b so rb e d  a n d  p e a k  c o n c e n t ia d o n s  o ccu r 
a b o u t  10 h o u rs  a f te r  o ra l  doses. I t  is a b o u t  9 9 .5 %  b o u n d  to  
p la s m a  p ro te in s  a n d  re a đ ily  crosses t h e  p la c e n ta . S e rtin d o le  
is ex te n s iv ely  m e ta b o lis e d  in  th e  l iv e r  b y  th e  c y to c h ro m e  
P 4 5 0  iso en zy m es CYP2D6 a n d  CYP3A. T h e re  is m o d e ra te  
in te r in d iv id u a l  v a r ia tio n  in  t h e  p h a rm a c o k in e tic s  of 
s e r t in d o le  d u e  to  p o ly m o rp h is m  in  t h e  iso e n z y m é  
CYP2D6. P o o r m etab o lise rs , d eE c ie n t in  th is  iso en zy m e, 
m a y  h a v e  p la sm a  c o n c e n tra tio n s  o f s e rtin d o le  2  to  3 tụ n es  
h ig h e r  th a n  o th e r  p a tie n ts . T h e  tvvo m a jo r  m eta b o litẹ s , 
d e h y d ro se r tín d o le  a n d  n o rse r tin d o le , a p p e a r  to  b e  in ac tiv e . 
S e rtin d o le  a n d  i ts  m e ta b o lite s  a re  e x c re te d  slow ly , m a in ly  in  
t h e  laeces w ith  a  m in o r  a m o u n t  a p p e a r in g  in  th e  u r in e .  T he 
m e a n  te rm in a l haU-Ufe is a b o u t 3 days.

P r e p a r a t i o n s

Proprietary Preporations (details are given in  Volum e B)

Single-ingredient Preparations. Arg.: Serdolect: Austral.: Serdo- 
l e a ;  Austrúr. Serdolect; Btig.: Serdolect; Cz.: Serdolect: Denm.: 
Serdolect; Fin.: Serdolect; Ger.: Serdolect; Gr.: Serdolect; Hung.: Seidolect; Irl: Serdolect; Israel: Serdolect; Maiaysia: 
Serdolect; Mex.: Serlect; Neth.: Serdolect; Norw.: Serdọlect; NZ: 
Serdolect; phũipp.: Serdolect; PoL: Serdolect' Port.: Serdolect; 
R u i.: Serdolect (CepAanexr); Spain: Serdolect; SwetL: Serdolect; Switz.: Serdolect; Turk.: Serdolect; UK: S erdolectt; Ukr.: Ser- 
do lect (Cepaoierr).

Spiperone (BAN, USAN, rlNNI

.Espiperona; R-5147; Spipérone; spiperonum; Splroperidol;
CnnnepoH. ■
8-P-(4-Fluorobenzoyl)propyi]-1-phenyl-l,3,8-triazaspira[4.5]
decan-4-one.
C23Hj6FN302=395.5 
CẠS -r- 749-02-0. ..
UNII — 4XỘẸ73Q0Q.

Profile
S p ip e ro n e  is a  b u ty ro p h e n o n e  vvith g e n e ra l  p ro p ertie s  
s im ila r  to  th o se  o f  h a lo p e rid o l (p. 1 0 7 7 .1 ). I th a s b e e n g iv e n  
o ra lly  in  th e  t r e a tm e n t  o f s c h iz o p h ren ia .

Preparations
Proprietary Prsparotionỉ (details are g iven  in Volum e B) 

Single-ìngredient Preparations. Jpn: Spiropitan.

S u l p i r i d e  (BAN, USAN, rlNNI 
Sulpìrid; Sũĩpirida; Sulplridas; Sulpiridi; Sulpiridum; Sũlprid; 
siuĩpịtid; CynbnvtpMA-
N-Cl'-Ethylpyrrolidin-2-ylmethyl)-2-methoxy-5-sulphamoyl-
benzamide. ............
CISHaNAS=341.4 : -CÁS—>5676-16-1 (sulpiride):
ATC —  H05AL01.
ATC Vet -  mOSALOỈ. : ‘ ,
UNIIT- 7MNE9M8287. -

P h a rm a c o p o e ia s .  I n  Oàn., Eur. (see  p . v ii) , a n d  Jpn.
P h .  E u r . 8: (S u lp itid e ) . A  w h ite  o r  a lm o s t w h l te  c ry sta llin e  
povvder. P rac tica lly  in so lu b le  i n  w a te r ;  s lig h tly  so lu b le  in  
a lc o h o l a n d  in  d ic h ỉo ro m e th a n e ; sp a rin g ly  so lu b le  in

The Symbol t  denotes a preparation no longer actively marketed

http://wvm.mhra.gov.uk/home/
http://www.mhra.gov.uk/Saietyinfonnadon/Safetywamingsalerxsan-drecalls/Safetywarn%e1%bb%89ngsandmessages%e1%bb%89ormedlcines/CO%e1%bb%88fO
http://www.mhra.gov.uk/Saietyinfonnadon/Safetywamingsalerxsan-drecalls/Safetywarn%e1%bb%89ngsandmessages%e1%bb%89ormedlcines/CO%e1%bb%88fO
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m e th y l  a lc o h o l. I t  d isso lv es  in  d ilu te  S o lu tions  o f  m in e ra ỉ  
a d d s  a n d  in  a lk a li h y d ro x id e s .

Levosulpiride íriNNỊ

L evoĩu lp irida; LévosulpÌrjde;.L eyosulp inđum ; Levọsulpride; 
L-Sulpiride;H eB ocy/ibnnpna. 1 ■: 1

ClsHBNAS=341.4 ■ . . ' - -
CAị̂ -23672-07-3.: • ‘
ATC —  N05AL07, - - T . • - ■
ATC Vet —■ QN05AL07: - ■
UNII — STG7R3Ì5LK - - - .
Uses and Administration
S u lp ũ iđ e  is  a  su b s ti tu te d  b e n z a m id e  a n típ sy c h o tic  th a t  is  
r e p o r te d  to  b e  a se lec tiv e  a n ta g o n is t  o f  c e m ra l d o p a m in e  
(D í, D j, a n d  D 4) rec e p to rs . I t  is a lso  d a im e d  to  h a v e  m o o d  
e le v a tin g  p ro p ertie s .

S u lp ir id e  is m a in ly  u s e d  in  th e  t r e a tm e n t  o f p sychoses  
su c h  as  s c h iz o p h ren ia  (belovv). It h a s  a lso  b e e n  g iv en  in  th e  
m a n a g e m e n t  o f T o u re tte 's  s y n d ro m e  (belovv), a n x ie ty  
d iso rd e rs , d ep re ss io n , v e rtig o , a n d  b e n ig n  p e p tic  u lc e ra tio n  
(see  G a s tro in te s ú n a l D iso rders , b e lo w ). L ev o su lp irid e , th e  L- 
iso m e r  o f  su lp ứ id e , h as  b e e n  used  s im ila rly  to  su lp iride .

In  t h e  t r e a tm e n t  o ỉ  s c h i z o p h r e n i a  in  a d u lts  a n d  
c h ild re n  a g e d  14  y e a rs  a n d  over, in itia l o ra l doses  o f 200  to  
4 0 0  m g  o f  su lp ir id e  a re  g iv en  tw ice  daily , in c re a se d  if 
n e c e s s a ry  u p  to  a  m a x ú n u m  of 1.2 g tvvỉce d a ily  in  p a tie n ts  
w ì th  m a ir ily  p o s itiv e  sy m p to m s o r  u p  to  a  to ta l o f  800  m g  
d a ily  i n  p a tie n ts  vvíth m a in ly  n eg a tiv e  sy m p to m s. P a tie n ts  
w i th  m ix e d  p o s itiv e  a n d  n e g a tiv e  sy m p to m s, w i th  n e ith e r  
p r e d o m in a tin g , a re  g iv e n  u s u a l doses o f 4 0 0  to  6 0 0  m g  tw ice  
d a lly . L o w e r  in itia l d o ses  h a v e  b e e n  re c o m m e n d e d  in  
e ld e r ly  p a tie n ts ,  s u b s e q u e n d y  a d ju s te d  as  r e q u b e d .

S u lp ir id e  is  also  g iv e n  in  so m e  c o u n tr ie s  b y  in tra m u s -  
c u la r  in je c tio n , in  u su a l doses  ran g in g  t o m  2 0 0  to  800  m g  
da ily .

D o sag e  a d ju s tm e n t  is adv ised  in  p a tie n ts  vvith re n a l  
im p a in n e n t  (see  b e lo w ).

A d m in is lr a t io n  in  ch ild n e n . F o r de ta ils  o f  d o ses  in  th e  
t r e a tm e n t  o f T o u re tte 's  sy n d ro m e  in  c h ild ren , se e  belovv. 
F o r  d e ta ỉls  o f  a d o le sc e n t doses  in  th e  t r e a tm e n t  o f  schizo- 
p h re n ia ,  see  a b o v e .

A d m in is tr a t io n  in  r e n a l  im p a irm e n t.  A  sing le  in ơ a v e n o u s  
d o se  o f  s u lp ử id e  lO O m g w a s  g iv en  to  6 h e a lth y  sub jec ts 
w i th  n o r m a l  r e n a l  h r n c t io n  ( à e a t in in e  d e a ra n c e  g rea te r  
t h a n  9 0  m L /m in u te )  a n d  to  3 g ro u p s  o f 6 p a tie n ts  each  
w ith  CT eatínine d e a ra n c e s  (CC) in  th e  ran g e s  o f 3 0  to  60, 
10  to  3 0 , a n d  less t h a n  lO m L /m in u te .1 T h e re  w a s  a P ro 
g ressiv e  d im in u tìo n  in  t h e  ra te  o f e l im in a tỉo n  a n d  a n  
in c re a se  in  h a lf-life  vvith d ec re a s in g  re n a l  h in c tio n . T he  
m e a n  p la sm a  e lim in a tio n  haU -lives w e re  5 .90 , 11.02, 
19 .27 , a n d  2 5 .9 6  h o u n  in  th e  4  g ro u p s, re sp ec tiv e ly .

L ic en se d  p ro đ u c t  in ío rm a t io n  suggests  t h a t  dosage 
r e d u c t io n  o r  lo n g e r  d o sa g e  in te rv a l  m a y  b e  re q u ire d  in  
p a tie n ts  w i th  r e n a l  im p a irm e n t,  b u t  g ives n o  s p e d h c  adv ice  
o n  h o w  to  d o  th is .

1. Bressolle F, t l  al. pharmacokinctia of sulpiride âỉlcr ỉmravmous 
adminisưadOD in patients with impaữed renal ỉunclion. c/in 
nurm tiakm a  1989; 17: 367-73.

c h o r e a .  A n tip sy ch o tics  h a  ve  so m e  a c tío n  a g a in s t chore i- 
fo rm  m o v e m e n ts  (p. 1 0 2 9 .3 ) as vvell a s  b e in g  o f u se  to  
c o n ư o l  t h e  b e h a v io u ra l  d is tu rb an c e s  o f H u n tin g to n 's  
c h o re a . A lth o u g h  s u lp ứ id e  vvas { o und  to  h a v e  p ro d u c e d  
a n  o v e ra ll  r e d u c tío n  in  a b n o rm a l m o v e m e n ts  in  11 
p a tie n ts  w i th  H u n t in g to n 's  c h o re a  w h e n  c o m p a re d  vvith 
p la c e b o  in  a  d o u b le -b lin d  s tu d y 1 th e re  w a s  g e n e ra lly  n o  
a c c o m p a n y in g  h m c t io n a l  ũ n p ro v e m e n t  a n d  p a tie n ts  vvith 
m iỉd  d ise a se  te n d e d  to  vvorsen w h e n  tak in g  su lp irid e .

1. Quinn N, Manden CD. A double btind uial oí sulpiride ỉn Huntington'5 
disease and tardive đyskỉnesia. J Seuroỉ Neurosurs Pĩyckiatry 1984; 47: 
844-7.

G a s tro in te s t in a l  d i s o r d e r s .  A lth o u g h  su lp ir id e  is u se d  in  
so m e  c o u n tr íe s  as  a n  a d ju n c t  in  th e  t r e a tm e n t  o í  p ep tic  
u lc e r  d ỉse a se  (p . 18 1 6 .2 ) i t  is n o t  a m o n g  th e  m o re  u su a l 
d ru g s  u s e d  fo r  th is  in d ic a tio n . E ỈCcacy h a s  a lso  b e e n  
d a im e d  fo r  su ỉp itid e  o r  lev o su lp ir id e  in  a  v a rie ty  o f o th e r  
g a s tro in te s tm a l d iso rd ers , i n đ u d in g  ữ ri ta b le  b o w e l disease 
(p. 1 8 1 3 .3 ), d e c re a se d  g a s tro in te s tin a l  m o rility  (p . 1808.2), 
a n d  n a u s e a  a n d  v o m itin g  (p. 1814.3), b u t  a g a in  th e y  a re  
n o t  a m o n g  th e  d ru g s  u s u a lly  c o n s id e red  fo r u se  in  th e se  
c o n d it io n s .

L odcrtion  in d u c tio n . D ru g  th e ra p y  h a s  b e e n  u se d  occasion - 
a lly  to  s tim u la te  la c ta tio n  in  b re a s t- ỉe e d in g  m o th e rs , 
a l th o u g h  g o o d  m a te m a ỉ  e d u c a t ìo n  a n d  s u p p o rt  in  tec h n i-  
q u e s  t h a t  p r o m o te  p h y sio lo g ica l la c ta tio n  re m a in  th e  m o st 
im p o r ta n t  m e th o d s . D o p a m in e  a n ta g o n ỉs ts  su  c h  as su l-  
p ir id e  c a n  p ro d u c e  m o d e s t  in c re a se s  in  b re a s t  m ilk  p ro d u c -  
t ìo n 1"3 a lth o u g h  m e to d o p ra m id e  h as  b e e n  m o re  vvidely 
u se d  (se e  p . 2 1 3 0 .1 ). H ovvever, th e r e  is c o n c e m  a b o u t th e

a d v e rse  e ữ ec ts  o !  th e s e  d ru g s. A s su lp ir id e  a p p e ars  in  
b rea s t m ilk  a n d  m a y  b e  a s s o d a te d  w ith  a d v e rs e  e& ects in  
t h e  in ía n t  it  h a s  b e e n  r e c o m m e n d e d  th a t  i t  sh o u ld  n o t  b e  
u se d  to  e n h a n c e  m ilk  p ro d u c t io n .4-5

1. Aono T, tí ữỉ. Eííect oỉ suỉpiridc on poor pueiperal lactation. Am J Obsttí
Gỵmeol 1982; 143: 927-32.

2. Ylikorkala 0 , tí  ai. Suỉpirỉde improves inadequate lactatíon. BMJ 1982; 
285: 249-51.

3. Ylĩkorkala 0 , tí ứỉ. Treatment oi madequate lactation wlth ơral sulpirlde 
and buccal oxytodn. obsttí Gynttol 1984; 63: 57-60.

4. Pons G, t í  ai. Bxcretìon óf psychoactive đrugs ỉm o breast miỉk: 
phannacolđnetk prinđples and recommendaúona. ơ ò t Pharmacokmtí 
1994;27:270-89.

5. Lasỉch AJ. Sulpỉrỉde and breastĩeeding. s Afr Med J  2005; 95: 624-6.

S c h iz o p h re n ia .  A  sy s te m atic  r e v ie w ' o f  t h e  u se  o f  su l-  
p irid e  fo r  s c h iz o p h ren ia  (p. 1 0 3 1 .3 ) o r  s c r io u s  m e n ta l  ill- 
n e ss  c o n d u d e d  th a t  v rh ỉle  s u lp ir id e  m ig h t  b e  as e ữ e c tiv e  
as  t h e  d assic a l a n ú p sy c h o tic s  fo r  s c h iz o p h re n ia  a n d  
a p p e a re d  to  p ro d u c e  few  a d v ẹ rse  eH ects, e v id e n c e  o f  its  
v a iu e  fo r  tre à tin g  n e g a tiv e  sy m p to m s  vvas lack in g . C o m - 
p a riso n s  vvith th e  a typ ica l a n tip sy c h o tic  d ru g s  w e re  a lso  
lack ing .

1. Soares B, t í  ai. Suìpiride for schizophrenỉa. Available in The Cochrane 
Database of Systematic Revỉews; Issue 1. Chichesier: John Wiley; 1999 
(accessed 21/08/08).

T o o re tte 's  sy n d ro m e . W h e n  d ru g  t r e a tm e n t  is n e e d e d  fo r 
tìcs a n d  b e h a v io u ra l d is tu tb a n c e s  in  T o u re tte ’s sy n d ro m e  
(see Tics, p . 1030.1) d o p a m ỉn e  a n ta g o n is ts  su c h  as  th e  
an tip sy c h o tic s  h a lo p e r ỉd o l o r  p im o iid e  a re  m o st co m - 
m o n ly  u se d  b u t  su lp ir id e  h a s  a lso  b e e n  t r ie d .1 A lth o u g h  
u n ỉìc e n se d  in  th e  UK fo r  th e  ư e a tm e n t  o f  T o u re tte 's  
sy n d ro m e , th e  BNFC h a s  su g g e ste d  th a t  o ra l  doses  o f su l- 
p itld e  50 to  4 0 0  m g  n v ice  d a ily  m a y  b e  g iv e n  to  c h ild re n  
ag ed  f ro m  2  to  12 y ears, a n d  100  to  4 0 0  m g  tvvice d a ily  to  
ad o le sc e n ts  aged  b õ m  12 to  18 y e a rs .

1. Roberoon MM. tí  ai. Management of Giỉỉes de la Tỡurene syndrome 
usỉng sulpiride. ơin  Neuropharmacol 1990; 13:229-35.

Adverse Effecfs, Treatment, and Precautions
As fo r C h lo tp ro m a ã n e . p . 1047 .2 .

S leep  d istu rb an ces , o v e rs t im u la tio n , a n d  a g ita tio n  m a y  
occur. E x tra p y ra m ỉd a l e ffec tỉ a p p e a r  to  b e  as  ừ e q u e n t  a s  
w ith  c h lo rp ro m a z ú ie  b u t  h a v e  u su a lly  b e e n  m ild . I t  h a s  
b e e n  suggested  th a t  su lp ir id e  is less lik e ly  to  c a u se  ta rd iv e  
d y sk in e s ia  b u t  g o o d  e v id e n c e  o{ a n y  im p o r ta n t  d ib e re n c e  is 
lack ing . S u lp irìde  is less lik e ly  to  c a u se  se d a tio n  th a n  
c h lo rp ro m a á n e  a n d  a n tim u sc a r ín ic  e ữ e c ts  a re  m in im a l. 
C ard io v ascu la r  effects su c h  as h y p o te n s io n  a re  g e n e ra lly  
r a re  a l th o u g h  th e y  m a y  o c c u r  w i th  o v e rd o sa g e .

S u lp irid e  sh o u ld  b e  g iv e n  w i th  c a re  to  m a n ic  o r  
h y p o m a n ic  p a tie n ts  in  w h o m  it m a y  e x a c e rb a te  sy m p to m s.

B re o s t í e e d in g .  S u lp irid e  m a y  b e  d is tr ib u te d  in to  b re a s t  
m ilk  a n d  th e  BNF re c o m m e n d s  th a t  i ts  u s e  sh o u ld  b e  
a v o id e d  in  m o th e rs  vrish ing  to  b re a s t  íee d .

O n  th e  fiỉth  d ay  a h e r  s ta rử n g  D -su lp iride , DL-sulpiride, o r  
L -su lp iríd e  in  a  d o se  o f  5 0  m g  tw ic e  d a ily , m e a n  
c o n c e n tra tio n s  o f  su lp ir id e  i n  b re a s t  m ilk  b o m  45  w o m e n  
w e re  840 , 850 , a n d  8 1 0 n a n o g r a m s /m l  re sp e c tiv e ly .1

1. Polattỉ F. Sulpiỉide isomers and miỉk secretìon in pueiperium. ơm  Exp 
Obsttí Gytuaỉ 1982; 9:144-7.

Effects o n  ih e  c a rd io v a s c u la r  Sy stem . S u lp ir id e  100 m g  
o ra lly  c a u se d  a n  a tta c k  o f h y p e r te n s io n  in  6  o l  26  h y p e r-  
ten s ỉv e  p a tỉe n ts ; in  4  it  in d u c e d  a  rise  in  u d n a r y  e x c re tio n  
of v an illy lm an d e lic  a d d  a n d  c a te c h o la n ũ n e s .1 A t ra n s iẹ n t  
rise  in  b lo o d  p ressu re  a n d  c a te c h o la m in e s  a b e r  su lp ir id e  
o c c u rre d  in  3 p a d e n ts  w h o  w e re  ỉo u n d  to  h a v e  a  p h a e o -  
c h ro m o c y to m a ; a n o th e r  p a tie n t  p r o b a b ly  h a d  a p h a e o -  
c h ro m o c y to m a . T h e  m e a n s  b y  w h ic h  su lp ir id e  p ro v o k e d  
h y p e rte n s io n  w e re  n o t  knovvn b u t  a p p e a re d  to  be  d u e  to  a  
n o ra d re n e rg ic  e ỉlec t. S u lp ũ ỉd e  s h o u ld  b e  a v o id e d  d u r in g  
th e  ư e a tm e n t  o f p h a e o c h ro m o c y to m a , a n d  p resc ríb e d  
w ith  g re a t ca re  in  h y p e rte n s iv e  p a tie n ts .

t .  Corvol p. eí ãl. PoussỈK hYpeneosives dédcnchíes pac le sulpiiide. Stm 
Hop Paris 1974; 50: 1265-9.

P o rp h y r ia .  T h e  D ru g  D a ta b ase  ío r  A c u te  P o rp h y ria , c o m - 
p íle d  b y  th e  N o n v e g ia n  P o rp h y ria  C e m re  (NA POS) a n d  
th e  P o ip h y ria  C e n tre  Svveden, d a s s ib e s  s u lp b id e  as  p ro b -  
a b ly  n o t  p o rp h y r in o g e n ic  it  m a y  b e  u s e d  as  a  d ru g  o !  b r s t  
ch o ic e  a n d  n o  p re c a u tío n s  a re  n e e d e d .1 H ovvever ƯK 
licen sed  p r o d u a  in ỉo rm a tio n  c o n ư a - in d ic a te s  su lp ir id e  u s e  
in  p o rp h y ria .

1. The Drug Ditabase for Acute Poiphyrìa. AvaiUble at: hltp://www. 
dnigs-porphyiia.org (accessed 21/10/11)

R e n d  im p d irm e n t. F o r  th e  p re c a u t io n s  to  b e  o b se rv e d  in  
p a tie n ts  vvith im p a b e d  re n a l  ỉu n c t io n , se e  u n d e r  U ses a n d  
A d m irũ s tra d o n , ab o v e .

Interactions
As fo r C h lo rp ro m a z in e , p . 1051.3

G a s iro in te s H n a l d r u g s .  G iv in g  su lp ir ỉd e  w i th  th e r a p e t  tic  
d o ses  o ỉ  ĩucraựate o r  a n  antacid c o n ta in in g  a lu m in iu m  a n d  
m a g n e s iu m  h y d ro x id e s  to  6  h e a lth y  su b je c ts  r e d u c e d  h e  
m e a n  o ra l b io av a ila b ility  o f  su lp b id e  b y  4 0  a n d  32%, 
re sp e c tiv e ly .1 W h e n  s u lp b id e  w a s  g iv é n  2  h o u r s  a b e r  The 
a n t a d d  o r  su c ra lía te  ( e a d i  in  2  su b je c ts) , b io av a ílab L  ity  
w a s  re d u c e d  b y  a b o u t  2 5 % . T his L n terac tion  w a s  e x p e c  ed  
to  b e  d in ic a lly  s ig n ib c a n t, a n d  i t  vvas r e c o m m e n d e d  t ỉia t  
su lp b id e  sh o u ld  b e  g lv e n  b e ío re ,  r a th e r  t h a n  w i th  o r  a ỉt  ỉr, 
su c raU ate  o r  a n ta d d s .

1. Gouda MW, t í  aỉ. Effect of suaaỉfate and antadds on the bỉoavaỉỉabi íry 
of suỉpỉride In humans. Int J Pharmactutics 1984; 22:257-63 .

Pharmacokinetics
S u lp ir id e  is s lo w ly  a b so rb e d  b o m  th e  g a s tro in te s tin a l  tra  X  

p e a k  p la sm a  c o n c e n tra t io n s  a re  a t ta in e d  3 to  6  h o u r s  af) er 
in g e s tío n . B io av a ilab ility  is  lovv a n d  s u b je a  to  in te r in đ i  i-  
d u a l  v a ria tio n . I t is r a p id ly  d is tr ỉb u te d  to  t h e  t is su e s  b J t 
p assag e  ac ro ss  th e  b lo o d -b ra in  b a rr íe r  is p o o r . S u lp b id e  is 
a b o u t  4 0 %  b o u n d  to  p lasm a  p ro te in s  a n d  is r e p o r te d  to  h a  'e  
a  p lasm a  h a ll- li le  o f a b o u t  8  to  9 h o u rs .  I t  is e x c re te d  in  t  le 
u r in e  a n d  íaeces , m a in ly  as u n c h a n g e d  d ru g . S u lp ír id e  is 
d is tr ib u te d  in to  b rea s t m ilk .

R e íe re n c e s .
ỉ . Wiesel F-A. tí aỉ. The pharmacữkỉnetìcs of intravenous and oraỉ sulpir ỉe 

ỉn healỉhy human subjects. Eur J ơm  Pharmacoĩ 1980: 17: 385-91.
2. Bressoile ỉ ,  t í  ai. Suỉpiride pbannacokỉnetics in humans aí er 

intramuscuỉar adminỉstraũon at three dose ieveìs. J Pharm Sả 19t 4; 
73: 1128-36.

3. BressoUe F. tí  a i  Abỉolute bioavailabiỉity. rate oỉ absorption. and dc ỈC 
proponỉonaỉỉty of sulplríde ỉn humans. J Pharm Sà 1992; 81:26-32 .

4. Mauri MC, t í  aỉ. L-sulpiride In young and eỉderỉy ncgati 'e 
schiiophrenics: dinical and pharmacokừietỉc varỉables. Prơỹ Seurơp y- 
chopharmacol Bioỉ Psychiaíry 1994; 18: 355-6.

5. Muller MJ, tí  ai. Serum levels of sulpiríde enantỉomers aíter oraỉ 
ueatment w)th racemic sulpirìde ìn psyđiiatric paũents: a pilot study. 
Pharmaapsydtiatry 2001; 34: 27-32.

P r e p a r a t i o n s

Proprietary Preparolions (details are g iven  in V olum e B)

Single-ingredient Proporolio ns. Arg.: Dislep; Vipral; Austri.i■ 
Dogmatil; M eresa t; M eresasul; Belg.: Docsulpiri+; Dogmatĩl; 
Levopraid: Braz.: Dogm aúl; Equilid; chũt: Aplacid; Dislep; 
E n d ad n e ; Isteửal' Sanblex; Sedusen; Sulpilan; Sulpivol; Cz : 
Dogmatíl; Prosulpin; Sulpírol; Denm.-. D ogm aúl; D olm atil; F in  : 
Supiium ; F r.: Dogmatil; Synedil; Ger.: A rm in o lt; D ogm atilt; 
M eresa; MeresasuL' n e o g a m a t; Sulpivert; V ertigo-M eresa; 
vertigo-neogam a; Gr.: C alm oílorine; D arleton; D esm enat; Dog- 
m atyl; E dorion ; E salỉoa ' Fardalan; H delan ; M ariastel; Nones- 
ton; N uíarol; Nylipark; O m aha; O m iryl; O ĩoderp in ; Resthil; 
Silavidon; S tam onevrol; Valirem; Zym ocomb; Hong Kong. Dog- 
matil; Spanom ỉd t; Hung.: D epral; India: Lesuride; Levoride; 
Nexipride; ỉndon.: Dogmatìl; IrL: Dolm atil; Israel: M odal; Ital : 
Cham pionyb Dobren; Equilid; Levobren; Levopraid; Jpn: Dog- 
m atyl; Maỉaysia: Dogmaiib Sulpin; Mex.: Dislep; Ekilid; Pontír- 
ỉde; R im astine; Neth.: Dogm atil; Phữipp.: D o gm atilt; PorL: 
Dogm aúl; Rus.: Betam ax (ErraMaKc); Eglek (3 tjick); Eglonil 
(3Birroji); P rosulpin (ripocyainHH); S.Afr.: Eglonyl; Espũide: Singapore: Devodil; Dogmatil; Sulris; Spain\D ig to n t; DogmatL 
Guastil; Lebopride+; Levogastrol; Pausedal; Psicocen; Tepavil Switz.: Dogmatìl; Turk.: D ogm atil; M eresa; Sulpir; Zeprid; UK 
DoLmatil; Sulpon Ukr.: B etam ax (BeraMaxc); Eglonil (3m0Hxn) Venez.: Dislep.

Muhi-ingredienl Preparations. Arg.: Alplax Digest; T ranquina  
Soma; Tranxilium  Digest; Vegestabil; Braz.: B rom opừin ; Sul 
pan; Mex.: N eupax Duo-S; N u m en d a l; Spain: A nsium ; Tepaze 
pan.

Pharm acopoeial Prepa rotions
BP 2014: Sulpiride Tablets.

Sultopríde Hydrochloride ỊriNNM Ị 

Hidrocloruro de sultoprida; UN-1418; Sultoprida, hidrodor- 
uro de; Sultbpride, Chlorhydrate de; Sultopridi Hydrochlor- 
idum; CynbTonpnaa rnflpo«iopvifl. 
N-(1-EthylpyĩTolidin-2-ylmethyl)-5-ethylsulphonyl-2-methox- 
ybènỊaỹnide hydrochlóride.
C,7H26Ni OAHCI=390.9
CẢS — * 53583-79-2 (sultopride); 23694-17-9 (sultopride 
hydrochbride).
ATC —  N05AL02.
ATC Vet —  QN05AL02.

Protìle
S u lto p r id e  is a  s u b s ti tu te d  b e n z a m id e  w i th  g e n e ra l  
p ro p e r tie s  s im ila r  to  th o s e  o f  su lp ứ id e  (p. 1 1 0 7 .3 ) . I t  h a s  
b e e n  u s e d in  p sy ch o ses  s u c h  a s  s c h ứ o p h r e n ia  (p . 1 0 3 1 .3 ). It 
b a s  a lso  b e e n  u se d  b i  t h e  e m e rg e n c y  m a n a g e m e n t  o f 
a g ita tio n  in  p sy c h o tic  o r  a g g re ss iv e  p a tie n ts .

V e n tr ic u la r  a rrh y th m ia s ,  in d u d in g  to rs a d e  d e  p o in te s , 
h a v e  b e e n  re p o r tẽ d . I t h a s  b e e n  re c o m m e n d e d  th a t  
su lto p r id e  sh o u ld  n o t  b e  u s e d  in  p a tie n ts  vvith b ra d y c a rd ia .

AI1 cross-references reíer to entries in Voỉume A
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Preparatíons
Propríetary Preporatíons (decailỉ a rc  g iven  in  Volum e B) 

5ũtgle-mgredient Preparotions. Gr.: Bam etil; R u s .:  Topral
(Tonpan)”

Tandospirone Citrate ỊB A N M , U S A N , H N N M I 

Otrato de tandospirona; Metanopirone ũtrate; SM-3997 
'(tầndospirone or tandospirone dtrate); Tandospirdna, dtrato 
"dẻ; Tandòspirone, Citrate de; Tandospironi Citras; TaHfl'oc- 
nnpoHa LỊmpaT.
(.1 R ,2S*,3R*,4S’)-W -{4-[4-(2-Pyrim idinỵl)-l-piperazinyl]butylp 
2 3 -nórbornanedicarboximide citrate..
C21 H29Ns0j,C6Ha0 7=575.6 A ■,
C Ậ S  —  8 7 7 6 0 -5 3 -0  ( ta n d o sp iro n e ); 112457-95-1 (ta n d o sp iro n e  
d trate ). • • -

'UNII —  0R 8 E9 B W M 4 J.

Proỉile
T a n d o sp iro n e , a  p a rt ia l  a g o n is t  a t  s e ro to n in  (5-H T) recep to rs  
of th e  5 -H T 1A su b ty p e , is  a n  a n x io ly tic  s tru c tu ra lly  re la te d  to  
b u s p ữ o n e  (p . 1 0 4 2 .1 ). I t  a lso  h a s  a n tid e p re s s a n t a c tio n s . 
T a n d ọ s p ừ o n e  d t r a t e  is g iv e n  in  u s u a l  o ra l doses  of 30  m g  
đailý  i n  3 d iv id e d  doses  u p  to  a  m a x ứ n u m  of 6 0  m g  daily .

R e íe re n c e s .  _
1. Sumịyoshi T, t í  a l The eữect of tandospirooe, á scrotonỉn(lA) agonist. 

on mcmory functíon in scbỉzophrenú. B ỉo l P sychiatrỵ 2001; 49: 841-6.
2. Yamada K\ t í  a i Clỉnicaỉ eổlcacy oí tandospỉroné augmentatíon ỉn 

patíents with major dcpressivc dỉsorder a randomized connolỉed triaỉ. 
psychia try C iin N tu ro sd  2003; 57: 183-7.

3. Takei A. t í  a i. Treatment oỉ cerebelỉar ataxỉa with 5-HT1A agonỉsL 
d n b tU u m  2005; *  211-15.

4. Mỉwa H. ữ  a i. EÍBcacy of the 5-HT1A agonist tandospirone dtrate ỉn 
ỉmproving symptohis of patienu with hinctỉonaỉ dyspepsỉa: a 
rarídomizẽd cônôoUed trial. A m  J  G a stro a U tn l 2009; 104: 2779-87.

B ru x ism . T a n d o sp iro n e  h a s  b e e n  t r ie d  in  th e  m a n a g e m e n t  
o f b ru x ism ; fo r  íu r th e r  d e ta ils , s e e  u n d e r  B u sp iro n e , 
p .  1 042 .2 .

P r e p a r a t i o n s

Proprietary Preparations (details a re  g iven  in  Voltune B)

Sngle-ingredient Prepanriions. Otina: Lv Kang (ịặfà); Sediel 
( # 8 ) ;  Jpn: Sediel.

Tasimelteon ÍUSAN, riNNỊ

■BMS-214778; Tasimelteón; Tasimettéon; Tasimelteonum; 
VEC-162; TacMMenTeoH.
N-ÙO fl,2/?)-2-(2,3-Đihydro-l -benzòfuran-4-yl)cyclopropyl] 
methyllpropanamide.
C,5H,9N02=2453 
CAS —  609799-22-6.
UN1I —  SHS4PU80D9. : -

Profi7ẹ
T a s im e ltc o n  is a  m e ỉa to n ỉn  r e c e p to r  a g o n is t t h a t  is b e in g  
in v e s tig a te d  fo r  th e  t r e a tm e n t  o f  t ra n s ỉe n t  -insom nia  
a s so d a te d  vvith t ír c a d ia n  r h y th m  d istu rb a n c e s  su c h  as 
th o se  c a u se d  b y  sh if t w o r k  o r  j e t  lag .

R e íe re n c e s .
1. Rajaratnam SMYV, t í  a i. Melatonin agonist tasimelteon (VEC-162) for 

iransỉent ỉnsomnia after sleep-time shiít: two randomised comroUed 
multicentre trỉals. L anctí 2009; 373: 482-9ỉ.

2. Hardeland R. Tasimeiteon. a melatonin agonist for the treatment oỉ 
insomnỉa and drcadian rhythm sleep disorden. Curr Opùt Invatig Drugs 
2009; 10: 691-701.

T e m a x e p a m  ÍBAN, USAN, riNNi 
ER-115;’ 3-Hydroxydiazepam; K-3917; Ro-5-5345; .Tematse- 
paami; Temazepám; Témazépam; Temazepamas; Temaze- 
pamum; Wy-3917; TeM3 3 enaM.
7-Chloro-1,3-dihydro-3-hydroxy-l -methyl-5-phenyl-l ,4-ben- 
zodiazepin-2-one
C isHu CIN2O j =300.7  5 "  . -
CĂS —  846-50-4 . , ■ - , '
ATC— N05CD07 . s . ’
ẠTC Vet —  QN05CD07 , : ,r V -
ŨNII —  CHB1QD2QSS '- 1 - ' - \ i -

S tre e t  n a m e s .  T h e  ío llovving  te rm s  h a  v e  b e e n  u s e d  as 'S tree t 
n a m e s ' (se e  p . v ii) o r  s la n g  n a m e s  ío r  v a rio u s  to rm s of 
t e m a z e p a m :

B e a n s ; Egg; Eggs; J e llie s ; J e lly  ba b ie s ; K n o c k o u t PiỊis; 
M azzies; O ra n g e s ; R u g b y  B alls; T em az ies; T en u n iẹs; T e n n s ; 
VVobbly je l l ie s ;  Yellovv eggs. .

P h a r m a c o p o e ia s .  I n  Eur. (se e  p .  v u )  a n d  us.

P h .  E u r .  8: (T e m a z e p a m ). A  w h i te  o r  a lm o s t w h i te  
c ry s ta ll in e  p o w d e r .  P rac tica lly  in so lu b le  in  w a te r;  sp a rìn g ly  
s o lu b le  in  a lc o h o l; ừ e e ly  so lu b le  in  d ic h lo ro m e th a n e . 
P ro te c t  h o m  Iight.

U S P  36 : (T e m a z e p a m ). A  w h lte  o r  n e a iiy  w h i te  a y s ta l l in e  
povvđer. V e ry  s lig h tly  so lu b le  in  vvater; sp a rin g ly  so lu b le  in  
a lc o h o l. P ro te c t  f ro m  lig h t.

Uses and Administratìon
T e m a z e p a m  is a  sh o rt-a c tin g  b e n z o d ia z e p in e  w ith  g e n e ra l  
p ro p e r t ie s  s im iia r  to  th o se  o ỉ  d ia z e p a m  (p. 1 0 6 3 .3 ). I t  is u se d  
as  a  h y p n o t ic  i n  t h e  s h o r t - te rm  m a n a g e m e n t  o ỉ  ìn so m n ia  
(p . 1 0 3 3 .2 ) a n d  fo r  p r e m e d ic a tio n  b e ỉo re  su rg ica l o r  
in v e s tig ạ tiv e  p ro c e d u re s  (see  A n a e s th e s ia , p .  1 8 9 9 .1 ).

A  u s u a l  o ra l d o se  fo r  in so m n la  is  10 to  2 0  m g  á t  n ig h t;  
e x c e p tìo n a lly , d o ses  u p  to  4 0  m g  m a y  b e  re q u ữ e d . F o r  
p r e m e d ic a tío n  th e  u s u a l  o ra l  dose is 2 0  to  4 0  m g  g ỉv e n  h aU  
to  o n e  h o u r  b e ỉo re h a n d .

T e m a z e p a m  s h o u ld  b e  g iv en  in  r e d u c e d  d o sa g e  to  e ld e r ly  
o r  d e b ỉl i ta te d  p a tíe n ts ;  h a l í  o f  th e  u s u a ỉ  a d u lt  d o se , o r  less, 
m a y  b e  s u ỉh d e n t  (see  a lso  A d im n isư a tìo n  in  th e  E lderly , 
belôvv).

F o r d e ta ỉls  o f  doses  i n  c h iỉd ren , s e e  A d m in is tra t io n  in  
C h ild re n , b e lo w .

A d m in is tr a t io n . F o r  r e ỉe re n c e  to  t h e  v a iio u s  ỉo rm u la t io n s  
o f  o ra l  te m a z e p a m  th a t  h a v e  b e e n  u se d . see  A b u se  u n d e r  
A d v e rse  E ffects, T re a tm e n t,  a n d  P re c a u tio n s , b e !o w .

A d m in is tr a i io n  in  d i i ld r e n .  T e m az e p a m  m a y  b e  g iv e n  to  
đ ũ l d r e n  fo r  p re m e d ic a tio n  b e ío re  su ig ic a ỉ o r  in v e s tig a tiv e  
p ro c e d u re s .  I n  t h e  U K , l ỉcen sed  p r o d u a  in ío rm a t io n  
re c o m m e n d s  a  d o se  o f 1 m g /k g  as  a n  o ra l so lu t ío n  1 h o u r  
b e ío r e h a n d ;  th e  BNFC o n ly  re c o m m e n d s  u s e  in  o ld e r  c h il-  
d re n , a n d  su g g ests  t h a t  th o se  ag ed  12 to  18 y e a rs  m a y  b e  
g iv e n  a n  o ra l  d o se  o f  10 to  2 0  m g.

A d m in is tr a t io n  in  th e  e ld e r ly . I n  a  sm all s tu d y 1 a  7 .5 -m g  
d o se  o ỉ  te m a z e p a m  w a s  ío u n d  to  b e  a d e q u a te  fo r th e  
s h o r t - te r m  m a n a g e m e n t  o f  in so m n ia  in  e ld e r ly  p a tie n ts . 

t .  Vgonoas AN, t í  ai. Temaxepam 7.5 mg: effects on sleep in elderly 
ỉnsomnỉacs. E u r J ơin Pharmaeol 1994; 46: 209-13.

Dependence and Wỉthdrawal
A s ỉo r  D ia z ep a m , p .  1065 .1 .

F o r  th e  p tư p o s e  o f  vvithdravval reg im en s , lO m g  o f  
t e m a z e p a m  m a y  b e  c o n s iđ e re d  e q u iv a le n t to  a b o u t  5 m g  o f  
d ia z e p a m .

Adverse Effects, Treatment, and Precautìons
A s fo r  D ia z ep a m , p .  1065 .3 .

A b u s e .  L ỉq u id -filled  te m a z e p a m  capsules w e re  w id e ly  
a b u s e d  o n  th e  i l l id t  d ru g s  m ark eL  th e  l iq u ỉd  gel le n d in g  
i ts e lí  to  in tr a v e n o u s  in ịe c tio n .1 T h is ío rm u la t io n  vvas, 
th e re to re ,  re p la c e d  in  so m e  c o u n tr ie s  b y  tab le ts  o r  b y  
se m i-so lid  g e l-h lle d  cap su les , w h ic h  w e re  in te n d e d  to  b e  
d i ỉh c u l t  to  in je c t  e v e n  a f te r  h e a tin g  o r  d ilu tm g  th e  gel in  
v a r io u s  so lv e n ts .1 I n  sp ite  o !  th is  t h e r e  is e v id e n c e  o f  in tr a -  
v e n o u s  o r  ín tr a -a r te r ia l  a b u se  o f  th e s e  c a p su le s ,3-5 a n d  
th e r e  a re  re p o r ts  o f  isc h a e m ia , in  so m e  cases  n e c e s s ita t in g  
a m p u ta tio n .4' ‘  T h e  tablets m ay  a lso  b e  lla b le  to  a b u se ; 
t h e r e  h a s  b e e n  a  r e p o r t  o í  d e a th  a f te r  in tr a v e n o u s  in je c -  
t io n  o ỉ  a  s o lu tio n  c o n ta in in g  c ru sh e d  te m a z e p a m  ta b le ts .9 
T h e  m a n u la c tu r e rs  of a  te m a z e p a m  elixir c o n s id e re d  th a t ,  
b e c a u s e  o f  its  v iscosity  a n d  its  lo w  s ư e n g th  re la tỉv e  to  th e  
l iq u id  in  th e  cap su les , i t  h a d  a lo w  p o te n tia l  fo r  in  t r a - 
v ê n o u s  a b u s e .10 N o n e th e le ss , th e re  h a v e  b e e n  re p o r ts 5 o f  
so m e  d ru g  a b u se rs  in je c tin g  larg e  q u a n ti t ie s  o f d ilu te d  
e lix ir.

For mention of rhabdomyolyãs assodated with abuse of 
te m a z e p a m . see  EH ects o n  S k e le ta l M u s d e ,  u n d e r  D iaze- 
p a m , p . 1066.2 .

1. FarreU M, strang J. Misuse o f teouxepam. BMJ 1988; 297:1402.
2. Launchbury AP. Temaxepam abuse. P harm  J 1990; 244:749.
3. Ruben SM, Monrỉson CL. Temazepam misti5c in a group of iojectỉng đxug 

usen. BrSAddkt 1992; 87: 1387-92.
4. Scott RN, t í  ai. Intra-arterỉaỉ temazepam. BMJ 1992; 304:1630.
5. Adỉseshỉáh M, t í  ai. ỉntra-arterỉaỉ temazepam. BMJ 1992; 304: 1630.
6. Bỉaỉr SD, t í  ai. Leg secondary to non-medlcaỉ Ìnjectỉon of

temazepam. Lanetí 1991; 330: 1393-4.
7. Fox R. t í  aL  Misuse of temazepam. BMJ 1992; 305: 253.
8. Fccncy GPX, Gibbs HH. Digit lóss ío!lowừig mỉsusc of temarcpam. Med J 

A u st 2002; 176: 380.
9. Vella EJ, Edwards cw. Death bom pulmonary mkroemboỉỉzađoa aber 

ỉntravenous lnjectíon oỉ temazepam. BMJ1993; 307:26.
10. Drake J, Baỉlard R. Misuse oí temazepam. BMI1988; 297: 1402.

B re a s t  f e e d in g .  T h e  la s t  av a ila b le  g u ỉd a n c e  h o m  th e  
A m e ric a n  A c a d e m y  o f  P e d ia tr ic s1 c o n s ld e re d  th a t ,  
a l th o u g h  th e  e r ie c t  o f  te m a z e p a m  ó n  b re a s t - ỉe d  in ỉa n ts  
w a s  u n k n o v v n , its  u se  b y  m o th e rs  d u r in g  b re a s t  íe e d in g  
m ig h t  b e  o f  c o n c e m  s in c e  p sy c h o tro p ic  d ru g s  d o  a p p e a r  i n  
b re a s t  m ilk  a n d  th u s  c o u ld  c o n ceiv ab ly  a l te r  CNS h m c t io n  
in  t h e  in ỉa n t  b o th  in  t h e  s h o r t  a n d  lo n g  te rm .

T e m azep am  w a s  d e te c te d  in  b re a s t  m ilk  in  o n ly  o n e  o ỉ  10 
m o th e rs  g iv en  te m a z e p a m  as a  b e d tim e  se d a tiv e ;2 tem a z e -  
p a m  w as g iv e n  in  a  dose o f 10 to  2 0 m g  a n d  m ilk  
c o n c en tra tio n s  vvere m e a su re d  a b o u t 15 h o u rs  a f te r  a  dose . 
T h e  a u th o rs  c o n s id e re d  th a t  b re a s t-fe d  n e o n a te s  w o u ld  
in g es t neglig ib le  a m o u n ts  of tem azep am .

1. American Academy oi Pcdiatrics. The transíer of drugs and other 
Chemicals into human milk. M ũ ttria  2001:108: 776-39. [Retlred May 
2010] Correcdon. ibid.; 1029. Aỉso avaỉỉabỉe ah http://aappolỉcy. 
aappublications.org/cgi/coment/fuU/pediatric5% 3b 108/3/776 (accessed 
26/04/04)

2. Lebedevs TH. It aì. Excredon of temaaepam in breast mlllc. Br J CUn 
phgmuưol 1992; 33: 204-6.

E ffe d s  o n  th e  sk iru  G enera lised  lic h e n o id  d ru g  e ru p t io n  
th a t  h a d  p e rs is te d  fo r  5 m o n th s  in  a n  e ld e r ly  p a tie n t  
rece iv in g  th e ra p y  in d u d in g  tem a z ep a m  reso lv e d  w i th in  10 
d ay s .o l  s to p p in g  th e  b e n z o d ia z e p in e .1 B u llo u s  e m p tio n s  
a s so d a te d  vvith te m a z e p a m  o v e rd o se  h a v e  a lso  b e e n  
rep o r te d .2

1. Norris p, Sounex TS. Generaỉỉsed lỉchenoỉd drug eruptỉon assodated 
wỉth temazepam. BMJ 1986; 293: 510.

2. Verghese J, Merino J. Temazepam overdose assotíateđ wỉth buũous 
cmprions. Acad Emerg Med 1999; 6ỉ 1071.

H e p o tic  im p a irm e n t.  A ll be n z o d ia z e p in e s  s h o u ld  b e  u se d  
w ith  c a u tìo n  in  p a tie n ts  w ith  h e p a tic  im p a irm e n t, a n d  UK 
licen sed  p r o d u a  in ío rm a tio n  a d v ises  th a t  te m a z e p a m  
s h o u ld  b e  a v o id e d  in  s e v e ie  cases. H o w ev er, sh o rt-a c tm g  
b e n z o d ia z e p in e s  s u c h  as  tem a z ep a m  m a y  p o se  less r isk  in  
p a tịe n ts  w i th  h e p a tic  im p a iim en t; in  a  s tu đ y  o f 15 p a tíe n ts  
w i th  d r rh o s is  a n d  16  h e a lth y  sub jec ts, l iv e r  d ise a se  h a d  
n o  signiB cant e r ie c t  o n  th e  p h a n n a c o k in e tỉc  p a ra m e te r s  o r  
p a t te m  o ỉ e lim in a tio n  o f tem a z ep a m .1 

1. Ghabrial H, tí ai. The effecs of ầge and dỉronỉc tiver đisease on the 
eỉlmination of temazepam. E ttrJ CBn Pharmaal 1986; 30: 93-7.

Interadions
As fo r D iazep am . p .  1068 .1 .

Pharmacokinetícs
T em az e p a m  is ía i r ly  read ily  ab so rb e d  b o m  th e  ga s tro -  
in te s tin a l  tra c t, a l th o u g h  th e  e x a c t  ra te  o f  a b so rp tio n  
d e p e n d s  o n  th e  ío rm u la tio n . I t is a b o u t  9 6 %  b o u n d  to  
p la sm a  p ro te in s . T e m az e p a m  Is m e ta b o lise d  m a in ly  in  th e  
liv e n  m e a n  e lim in a tio n  haU-lives o f  a b o u t  8 to  15 h o u r s  o r  
lo n g e r  h a v e  b e e n  re p o r te d .  I t is e x c re te d  m a in ly  i n  t h e  u r in e  
in  th e  ỉo rm  o f  its  in a c tiv e  g lu cu ro n id e  c o n ju g a te  to g e th e r  
w i th  sm alỉ a m o u n ts  o f th e  d e m e th y la te d  d e riv a tiv e , 
o x a z e p a m , a lso  i n  c o n ju g a te d  fo rm . T e m a z e p a m  is 
d is tr ib u te d  in to  b r e a s t  m ilk.

A b s o rp tio n  a n d  p i a s m a  c o n c en tra tio n . V ario u s o ra l  te m -  
a z e p a m  to rm u la t ìo n s  h a v e  b e e n  a v a ilab le  w o r ld w id e . 
T h ese  in d u d e d  p o w d e r-fille d  h a rd  g e la tìn  cap su les , liq u id -  
S ỉled  soft g e la tin  cap su le s , sem i-so lid  g e l-S lled  so ft g e la tin  
capsu les, a n d  a n  e lix ir. T here  has  b e e ri c o n s id e rab le  d e b a te  
o v e r  th e  c o m p a ra tiv e  abso rp tion  proG les o ỉ  te m a z e p a m  
h o m  th e se  to rm u la t io n s  w h ich  h a v e , in  so m e  cases, b e  e n  
m od iG ed  o v e r  t h e  y e a rs . I t  sh o u ld  b e  n o te d  th a t  p h a n n a -  
co k in e tic  s tu d ie s  o f  tem a z ep a m  d o  n o t  a h v á y s  d e a r iy  State 
t h e  ĩo rm u la tio n  u se d .

T em az e p a m  3 0  m g  w as g iven  as  a  p re m e d ic a n t  to  80  
p a tie n ts  u n d e rg o in g  su rg e ry  in  th e  fo rm  o f c a p su le s  [ ty p e  
n o t  s ta ted ] o r  e lix ir .1 M e a n  p e a k  p lasm a  c o n c e n tra tio n s  of 
a b o u t  80 0  n a n o g ra m s /m L  o ccu rred  30  m in u te s  a f te r  a  dose  
o !  e ith e r  ío rm u la t io n  a lth o u g h  th e re  w a s  w td e  in te r -  
in d iv id u a l v a r ia t io n  in  p lasm a c o n c e n tra tio n s . T h e  e v id e n c e  
co rre sp o n d e d  w i th  p rev io u s  su g g estio n s  t h a t  a p lasm a  
c o n c e n tra tio n  o f  a b o u t  2 5 0 n a n o g ra m s /m L  o r  m o re  w a s  
req u ire d  to  e n s u re  se d a tio n . T he  p rese n c e  o r  a b s e n c e  of 
a n x ie ty  d id  n o t  in tlu e n c e  th e  a b so rp tio n  o f th e  p re p a ra tio n s .

ỉ .  Hosie HE. N im m o  w s. T em axepam  a bso rp tion  in  p a tỉe n ts  be ỉo re  
surgery . B r J  A naesth  1991; 66: 20-4.

D istrib u tio n  in to  CSF. A  s tudy  in  13 m aỉe  p a tie n ts  shovved 
a  c o rre la t ío n  b e tw e e n  th e  u n b o u n d  c o n c e n ư a tio n  o f  te m -  
a z e p a m  in  p la s m a  a n d  th e  a m o u n t  o f te m a z e p a m  d e te c te d  
in  CSF.‘ T h e  m e a n  CSF to  to ta l p lasm a  te m a z e p a m  co n - 
c e n tra tio n  ra t io  w a s  5 .2 .

1. Badcock NR. Ptasma and cerebrospinal fiuỉd concentradons oỉ 
temazepam íolỉovvỉng oral drug administration. Eur J ơin Pharmaeoi 
1990; 3& 153-5.

M e ta b o lism . R e íe re n c e s .
1. Locniskar A. GrecnbUa DJ. Oxidatlve verau conjugadve biomnstor- 

madoc of temazepam. Biopham Dnif Dispơí 1990; 11: 499-306.

S e x  d 'rffe re n c e s . T h e  e lỈỊn in a tio n  half-lU e w a s  s ig n iS c a n tly  
lo n g e r  a t  16-.8 h o u r s  a m o n g  17 vvom en g iv e n  te m a z e p a m  
3 0  m g  c o m p a re d  w i th  12.3 h o u rs  a m o n g  15 m e n .1 T h e  
to ta l  d e a ra n c é  w a s  a lso  lo w er a m o n g  w o m e n . A f te r  co r- 
r e c tio n  ío r  d iH e re n c e s  in  p ro te in  b in d in g . u n b o u n d  d e a r -  
a n c e  w a s  stãll lo w e r  i n  w o m e n  th a n  m e n  b u t  t h e r e  w a s  n o  
s ign iB can t e f f e a  o f  a g e  o n  th is  p a ra m e te r .  T im e  to  p e a k

The Symbol t  denotes a preparation no longer actively marketeđ

http://aappol%e1%bb%89cy
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p la s m a  c o n c e n tr a t ío n  a n d  v o lu m e  o ỉ  d is tr ib u tio n  vvere n o t  
a ỉf e c te d  b y  th e  a g e  o r  se x  o f th e  su b je c ts .

1. Divoỉl M, tí ai Eổect of agc and gender on disposition of temaxepam. J 
Pharm.Sd Ỉ981; 70: 1104-7.

P r e p a r a t i o n s

Propríetary ProporoHoRS (details are g iven  in  V olum e B)

Sngle ingrpdient  Preparotions. Austral: Norm ison; Tem aze; 
Tem tabs; Canad.: Restoril; Fin.: T enox; Fr.: Norm ison; Ger.: 
P lanum ; P ronervon  T t;  Rem estan; T em azep t; Gr.: E uhypnos; 
N orm ison; R eposium ; Tonirem ; Hung.: Signopam ; IrL: tnsom - 
n iger, N o item ; Tenox; ItaL: E u ip n o s t; N orm ison; Neth.: N otm i- 
son; NZ: E uhypnos; N onnlson; PoL: S ignopam; Port.: N orm i- 
son; Rus.: S ignopam  (CBraonaM); S.Afr.: Norm ison; Switz.: 
N orm ison; Thai.: E uhypnos; USA: Restoril.

Pharmocopoeial Preparotions
BP 2014 : T em azepam  O ral Solutíon; T em azepam  Tablets;
U SP 36: T em azepam  Capsules.

Tetrazepam /SAN, piNNi

CB-4261; T e tra tsep aạm i; T e trazep ám ; T étrazépam ; Tetra- 
z é p am a s ; T e tra z e p a n ịu m ; Terpạ3enầM .
. 7 -C h ìo ro -5 -(c y d õ h e x -1  -en y f)-1 3 -d ih y d ro -1 -m e th y l-2 H -1 ,4- 
b e n z o d ia z e p in -2 -o n e .
Q 6H,7CIN20 = 2 8 8 .8  
CAS —  10379-14-3..
ATC —  M03BX07.
ATC Vet — QM03BX07.

' UNII —  FO92091VP8.
Pharmacopoeias. In Eur. (see p. vii).
P h . E u r .  8: (T e tra ze p a m ). A lig h t y e llo w  o r  y e llo w  
c ry s ta ll in e  p o w d e r . P ra c tica lly  in so lu b le  in  vvaten  so lu b le  ÚJ 
a c e to n itr ile ;  ừ e e ly  so lu b le  in  d ic h lo ro m e th a n e . P ro te c t f ro m  
lig h t.

PrọẠVe
T e ơ a z e p a m  is a  b e n z o d ia z e p in e  vvith  g e n e ra l  p ro p e r tie s  
s im ỉla r  to  th o s e  o f  d ia z e p a m  (p . 1 0 6 3 .2 ). It h a s  b e e n  u se d  ío r  
its  m u s d e  r e la x a n t  p ro p e r tíe s  in  t h e  t re a tm e n t  o í  m u s d e  
sp a sm ; hovv ev er, s e r io u s  c u ta n e o u s  r e a c ú o n s  h a v e  b e e n  
re p o r te d  a n d  th is  h a s  le d  to  th e  s u s p e n s io n  of te tra z e p a m  in  
t h e  E U  (se e  b c lo w  ỉo r  h i r t h e r  d e ta i ls ) .

E f fe d s  o n  th o  s k in .  T h e re  h a v e  b e e n  ca se  rep o r ts  o f  c u ta -  
n e o u s  re a c tìo n s  to  te tra z e p a m , i n d u d in g  c o n ta c t  
d e rm a ti t is ,1"* e ry th e m a  m u ltU o n n e ,5 a c u te  g e n e ra lise d  
e x a n th e m a to u s  p u s tu lo s is ,6 a n d  to x ic  e p id e rm a l n e c ro ly -  
sis.7 O f 9  p a tìe n ts  w h o  h a d  h a d  c u ta n e o u s  rea c tío n s  to  te t-  
r a z e p a m  n o n e  h a d  r e a c tio n s  to  d ia z e p a m , b ro m a z e p am , o r  
lo ra z e p a m  a n d  in  5 c a ses  vvhere  o ra l  p ro v o c a tìo n  tes ts  
w e re  p e r ío r m e d  th e r e  w e re  also  n o  re a c tìo n s .’

I n  A p ril 2 0 1 3 , t h e  E u ro p e a n  P h a rm a c o v ig ilan c e  R isk 
A s se s sm e n t C o m in it te e  (PRA C) re v ie w e d ’  a ll av a ilab le  d a ta  
o n  th e  r is k  o f c u ta n e o u s  re a c tio n s  w i th  te ơ a z e p a m , a n d  its  
e fflcacy  in  l ic e n sed  in d ic a tio n s . I t  w a s  ỉo u n d  th a t  h a lf  of a ll 
r e p o r te d  re a c tio n s  w e r e  c u ta n e o u s ;  so m e  o f  w h ic h  w e re  
se rio u s , U íe -th re a te n in g , o r  ía ta l, a n d  in d u d e d  S te v e n s -  
J o h n s o n  s y n d ro m e  a n d  D RESS (d ru g  ra s h  vvith eo sin o p h ilia  
a n d  s y s te m ic  sy m p to m s)  s y n d ro m e . T h e se  rea c tio n s  vvere 
u n p re d ic ta b le  a n d  o c c u rre d  a t  a n y  s ta g e  d u r in g  ư e a tm e n t ,  
i n d u d in g  a í te r  s h o r t - te r m  th e r a p y  a n d  a t  r e c o m m e n d e d  
d o se s. M o re o v e r ,  t h e  r isk  o ỉ  c u ta n e o u s  rea c tio n s  w a s  f o u n d  
to  b e  h i g h e r  w i th  te t r a z e p a m  t h a n  w ith  o th e r  b e n z o d ia z -  
e p in e s  a n d  th e  d a  ta  o n  its  e fficacy  w e re  n o t  s u ff id e n tly  
ro b u s t  to  su p p o r t  i ts  u se . C o n s e q u e n tly ,  th e  E u ro p e a n  
M e d id n e s  A g en cy  s u s p e n d e d  th e  m a rk e tin g  a u th o r isa tio n  
o f  te t r a z e p a m  in  th e  EU .

L Lepp u. ữ aL Occupatíonaỉ aỉrbome contact allergy to icĩiaiepaiTL Contact Dermatitìs 2003; 49: 260-1.
2. Ferran M, tí aỉ. Occupatíonaỉ aỉrbome conua dernutỉtỉs from sporadic 

exposure to tetrazepain during machỉne maintenance. Coníađ Drrmatitis 
2005; 52: 173-4.

3. Breuer K a a l.  Occupationaỉ aỉrborne conUCT allergy to tetrazepam ỉn a 
gexỉatrỉc nurse. J Daèh Dcrmatoỉ Gts 2009; 7: 896-8.

4. Vander Hulst K, tí al. Occupatíonal aỉlergic contact dennatỉtis from 
tetrixepam in nurses. Omtatí Dermứtitis 2010; 62: 303-8.

5. Cabrerĩxo Ballesteros s. tí ai Erythema muldíorme to tetnzepam. J Investìg AUergoỉ Qin lmmunoì 2007; 17: 205-6.
6. Thomas E, tí aỉ, Acute genenỉized exanthematous pustuỉosỉs due to 

tetnxepam. J btvtstig Allergoỉ Ctin ĩmmunoỉ 2008; 18: 119-22.
7. DdcíaDc F, tí al. Toxic epidennal neưolysỉs caused by tetrazepam. Int J 
.. Dermatoi 2006; 45: 480.
8. Batbaud A, tí đi. No cross-re»ctions between tetrazepam and otker 

bcoxodỉazqrines: a possỉble Chemical explanatioQ. Coniứơ Dermatitừ 
2009; 61: 53-6.

9. EMEA. Teoazepam>contaỉning medidnes (ỉssued 24th ApriL 2013). 
Avalỉabỉe ac http://www.ema.europa.eu/eau/ỉndez.jsp?curì*pages/ 
medidnej/human/reíerralj/Tetrazepam_coauinlng_medicinalj>ro- 
duct5/human_referral_prac_000015.jsp6-mid*WCOb01ac05805c516f 
(accessed 04/12/13)

P r e p a r a t í o n s

Proprietaiy Preparations (details are given in  V olum e B)

Single-ingredient Preparations. Austria: M yolastanỷ; Bdg.: Epsi- 
p a m f; M yolastan-b  Cz.: M y o lastan t; Fr.: M yolastan-h P an õ st; Ger.: M u sap a m t; M u sarilt; M yospasm alt; RU ext; T e tia -saa rt; 
Teưazeprf; Mtx.: M iolastan; PoL: M iozepam f; M yolastan t: 
M y o p am t; T e ơ a ra tio t; Spain: M yolastan t-

Thioproperaúne Mesilate /SANH IÍNNMI 

Mèsilato de tioproperazihái RP-7843; SKF-5883; Thioproper- 
’azinẹ Dimethạnesulphonate; Thiọpropérazine, Mésilate de; 
Thidproperazine Mesylate; Thioproperáziné Methanesulpho- 
natẹ; Thipproperazini Mesilàs; Tiopróperazina, mesilato de; 
Tnoriponepa3MHa Mean/iaĩ.
A/W -Dimẹthyl-10-[3-(4-methylpiperazin-Ì:yl)propyl]phe- 
nothiazine-2-sulphonamide dimethanesulphonatê. 
C22H3oNAS212CH40 3S=638.8
CAS —  316-81-4 (thioproperaãne); 2347-80-0 (thioproperazine 
mesilate).
ATC —  N05AB08.
ATC Vet —  QN05AB08.
UNII — 71P630M192.

P h a rm a c o p o e ia s .  In  Fr.
P r o / Ị 7 e  ^

T h io p ro p e ra z in e  is a  p h e n o th ia z in e  w ith  g e n e ra l  p ro p e r tie s  
s im ila r  to  th o s e  o (  c h lo rp ro m a z in e  (p . 1 0 4 5 .2 ). I t  h a s  a  
p ip e ra r in e  s id e -c h a in .  I t  is u se d  in  t h e  t r e a tm e n t  of 
sc h iz o p h re n ia  (p . 1 0 3 1 .3 ), m a n ia  (see  B ip o la r  D iso rder, 
p . 3 9 7 .2 ), a n d  o th e r  p sy c h o se s . T h io p ro p e ra z in e  is g iv en  as 
th e  m e ã la te  a l th o u g h  d o ses  a re  ex p re sse d  in  te rm s  o f th e  
base; th io p ro p e ra z in e  m e s ila te  7 .2  m g  is e q u iv a le n t to  a b o u t 
5 m g  ol th io p ro p e ra z in e .  In itia l d a ily  doses  o f 5 m g  a re  g iv en  
o ra lly , in c re a se d  as n e c essa ry ; th e  u s u a l  e líe c tiv e  d o sa g e  is 
30  to  4 0  m g  d a ily . In  se v e re  o r  re s is ta n t cases d a ily  doses  o f 
90  m g  o r  m o re  h a v e  b e e n  g iv en .

P r e p a r a t i o n s

Propríekiry Preparationi (detaìls are given in  Volum e B)

Single-mgrecTient Preparotions. Canad.: M ajeptil; Gr.: M ajeptil: 
R ui.: M ajeptil (M axermui).

Thioridazine /SAN, USAN, HNNI 

Thioridazin; Thioridaánum; Tìoridatsuni; Tìoridazin; Tiorida- 
zina; Tioridazinas; TP-21; Tuopnfla3HH. r  :
10-[2-(l-Methyl-2-piperidyl)éthyl]-2-methylthiophẹnothia- 
zine.
C2|H26N2S2=370.6 
CAS — 50-52-2.
AJC — N05ACQ2.
ATCVet — QN05AC02.
■ UNII —  N3D6TG58NI.
P h a rm a c o p o e ia s .  In  Eur. (see  p . vii) a n d  us.
P h . E u r .  8: (T h io r id a z in e ). A  w h ite  o r  a lm o s t w h i te  p o w d e r . 
P rac tica lly  in so lu b le  in  w a te n  so lu b le  in  a lc o h o l; v e ry  
so lu b le  in  d ic h lo ro m e th a n e ;  b e e ly  so lu b le  i n  m e th y l 
a lc o h o l. P r o t e a  f ro m  lig h t.

U S P  3 6 : (T h io r id a z in e ) . A  w h i te  to  s lig h tly  yellovv 
c ry s ta llin e  OT m ic ro n is e d  povvden  o d o u rle ss  o r  h a v in g  a 
í a in t  o d o u r .  P ra e tica lly  in so lu b le  in  w a te r;  íre e ly  so lu b le  in  
d e h y d ia te d  a lc o h o l  a n d  in  e th e r ;  v e ry  so lu b le  in  c h lo ro ỉo rm . 
P ro te c t  I ro m  lig h t.

Thiorídazine Hydrochloride IBANM, HNNMI 

Hidrocloruro de tioridazina; Thipridazin. hydrochlorid; 
.Thioridázine, chlorhydrate de; ThiorÌdazinhydrochlorid; 
Thioridazini Hydrochloridum; Tioridatsịinihydrokloridi; Tìor- 
idazina, hidroclomro de; 7ìoridazinhidroklorid; íioridaánhy- 
drokloríd; Tioridazino hidrochlọridas; Tiorydazny chlorovvo- 
dorek; tTỊprydazyny chlorovvodorek; TnopMfla3MHa
rvutpoxnopMA- 
C ^H m N A ^ IC IM O ả O 
CAS —  130-61-0.
ATC —  N05AC01 
ATC Vet —  QN05AC02 
ƯNII —  4W067NK8M.

P h a rm a c o p o e ia s .  In  Chín., Eur. (see  p . vii), Jpn, a n d  us. 
P h . E u r .  8 : (T h io r id a z in e  H ý d ro c h lo rid e ) . A vvhite o r  a lm o s t 
w h ite , c ry s ta ll in e  p o w d e r .  F re e ly  so lu b le  in  vvater a n d  in  
m e th y l  a lc o h o l; so lu b le  in  a lc o h o l. A 1 %  s o lu tio n  in  tv a te r  
h a s  a  p H  oi 4 .2  to  5 .2 . P ro te c t  ỉro tn  lig h t.

U S P  3 6 : (T h io r id a z in e  H y d ro c h lo rid e ) . A w h i te  to  s ligh tly  
y e !lo w  g r a n u la r  p o w d e r  h a v in g  a s lig h t o d o u r .  F ree ly  
so lu b le  in  w a te r ,  in  c h lo ro ío rm . a n d  in  m e th y l  a lco h o l;

in so lu b le  i n  e th e r .  p H  o f  a  1 %  s o lu tio n  in  vvater is  b e tw c e n
4 .2  a n d  5 .2 . S to re  in  a ỉr t ig h t  c o n ta in e rs . P ro te c t  f ro m  l ig h t

Incom pcrtibílH y. F o r  a  w a m in g  a b o u t  in c o m p a tib i  ity  
b e tv v een  th ỉo r id a z in e  h y d ro c h lo r id e  s o lu t io n  (Mclỉù Hl; 
Nữvartis, USA) a n d  c a rb a m a z e p in e  s u s p e n s io n  Ợcgrt oỉ; 
Novartis. USA), s e e  p . 512 .2 .

Uses and Administration
T h io r id a á n e  is a  p h e n o th ỉa z in e  w ith  g e n e ra l  p ro p e r t  es 
s im ila r  to  th o se  o f  c h lo rp ro m a z in e  (p. 1 0 4 5 .3 ). I t  h a : a  
p ip e r id in e  s id e -c h a in  a n d , u n l ik e  c h lo rp ro m a z in e , h a s  lit :le 
a n tie m e t ic  ac tiv ity .

T h e  u se  o f th io n d a z in e  h a s  b e e n  re s ư ic te d  to  t t e  
t r e a tm e n t  o f  s c h iz o p h re n ia  (p. 1031.3) i n  p a tie n ts  w h o  ! ỉil 
to  s h o w  a n  a d e q u a te  resp)onse to  t r e a tm e n t  w i th  o tl  e r  
a n tip sy c h o tic s . I ts  u s e  in  o th e r  p sy c h ia tric  d iso rd e rs  Y as 
a b a n d o n e d  a lte r  i t  w a s  felt th a t  th e re  vvas a n  u n ac ce p ta )  le  
b a la n c e  o f  risks a n d  b e n e íì ts  a s  a  re su lt  o f  i ts  ca rd io to : i c  
p o te n tia l ;  it  h a s  b e e n  vvithdravvn in  so m e  c o u n tr i  :s, 
in d u d in g  th e  UK.

F o r  all p a tie n ts  s ta r tin g  th io r id a z in e  it is r e c o m m e n d ĩd  
th a t  E C G  a n d  e le c tro ly te  s c re e n in g  a r e  p e r f o r m :d  
p e rio d ic a lly  (see  P re c a u tio n s , p . 1111.1 ío rd e ta i l s ) .

T h io rid a z ìn e  is g iv e n  o ra lly  a s  th e  h y d ro c h lo r id e  o r  t le  
b ase , a n d  d o ses  m a y  b e  ex p re sse d  in  te rm s  o f e i th e r .  In  sor le  
c o u n tr ie s , d o ses  o f o ra l liq u id  p re p a ra tio n s  h a v e  b e e n  giv :n  
in  te rm s  o f th e  b a se , vvhereas th o se  of th e  ta b le ts  h a v e  b e  :n  
g iv e n  a s  th e  h y d ro c h lo r id e . In  th e  USA, all d o se s  a re  giv :n  
in  te rm s  o f  th e  h y d ro c h lo d d e . T h io rid a z in e  2 2 .8  m g  is 
e q u iv a le n t  to  a b o u t  25  m g  o f  th io r id a z in e  h y d ro c h lo r id e .

In  th e  t r e a tm e n t  o f  sc h iz o p h re n ia  th io r id a z in e  hyd iD - 
c h lo r id e  s h o u ld  b e  s ta r te d  a t  th e  u su a l dose  o f  50  to  100 r  Ìg 
th re e  t im e s  d a ily  a n d  slovvly t itra te d  u p w a rd s  to  a  m a x im u  m 
o{ 8 0 0  m g  d a íly  if n e c essa ry ; d o ses  s h o u ld  b e  re d u c e d  o n  :e 
e líe c tiv e  c o n ư o l  is a c h ie v e d . T h e  d aily  d o sa g e  r a n g e  is 20 0  to 
8 0 0  m g , vvhich m a y  b e  g iv en  in  2 to  4  d iv id e d  d o se s. I t  h  1S 
b e e n  re c o m m e n d e d  th a t  in c re a se s  in  d o ses  s h o u ld  be  n o  
m o re  t h a n  lO O m g vveekly.

T h io rid a z in e  s h o u ld  b e  g iv en  in  lovver ỉn it ia l  doses  :o 
p a tie n ts  w i th  a  lo w  b o d y -m a ss  o r  th o se  vvith h e p a tic  o r  rer. al 
im p a irm e n p  d o sa g e  in c re a se s  s h o u ld  a lso  b e  m o re  g rad u .1 .

I n  th o se  p a tie n ts  w h o  re q u ire  w ith d ra w a l o f  th io rid a z in  e, 
th e  d o se  sh o u ld  b e  g ra d u a lỉy  re d u c e d  o v e r  1 to  2 vveeks :o 
a v o id  sy m p to m s  su c h  as  g a sư o in te s tin a l  d iso rd e rs , d izz in e ' s, 
a n x ie ty , a n d  in so m n ia  th a t  a ie  s o m e tim e s  s e e n  a f t ; r  
a b ru p t ly  s to p p in g  h ig h -d o s e  o r  lo n g -te rm  ư e a tm e n t .  

R e ĩe re n c e s .
1. Fenion M. tí ai Thioridaâne for schizophrenia. Avaiỉablc in Tie 

Cochrane Database of Sysiematic Revỉem; Issue 3. Chichesten Jo>m 
Wilcy: 2007 (accessed 25/03/08).

Adverse Elkcts and Treaừnent
As ío r  C h lo rp ro m a z in e , p . 1 047 .2 .

T h io ríd a z in e  h a s  b e e n  a s so d a te d  w ith  a  h ig h e r  in d d e n i  :e 
o f a n tim u sc a r in ic  e ííe c ts , b u t  lo w e r  i n d d e n c e  o f  e x tra p y r  1- 
m id a l  e ữ e c ts  t h a n  c h lo rp ro m a z in e . I t  m a y  a lso  b e  le>s 
se d a tin g . H o w e v e r, i t  is m o re  lik e ly  to ^ n d u c e  h y p o te n s ic n  
a n d  th e r e  is a n  in c re a se d  risk  o f  c a rd io to x id ty  a n d  dose- 
r e la te d  p r o lo n g a d o n  o f  th e  QT in te rv a l. B e c a u se  o f  th is  a r d  
th e  c o n s e q u e n t  d a n g e r  o f llfe - th re a te n in g  a ư h y th m ia s  su c h  
as to rsa d e  d e  p o in te s  a n d  su d d e n  d e a th ,  its  u se  h a s  b e e n  
re s tr ic te d  (see  P re c a u tio n s , a n d  Uses a n d  A d m in is ư a tio u , 
p . 1111 .1  a n d  a b o v e , re sp e c tiv e ly ) . S e x u a l d y s íu n c t io n  a b o  
a p p e a rs  to  b e  m o re  í r e q u e n t  w i th  th io r id a z in e .

P ig m e n ta ry  r e t in o p a th y  c h a ra c te r ise d  b y  re d u c e d  v isual 
a c u ity , b ro w n ish  colouring o{ Vision, and impairment of 
n ig h t  Vision h a s  b e e n  se e n  p a rt ic u la r ly  in  p a tie n ts  tak in g  
large doses.

E f fe d s  o n  th e  c a rd io v a s c u la r  Sy stem . B e tv v een  1 9 6 4  a n d  
2 0 0 1 , t h e  UK  C SM  re c e iv ed  4 2  rep o rts  o f s u s p e c te d  h e a  t  
r a te  a n d  r h y th m  d iso rd e rs  a s so d a te d  tv ith  th io r íd a z in e  1 
T h e re  vvere 21 ỉa ta li tie s  r e p o r te d  o u t  o f 3 9  c a se s  w h e r e  tb  e 
o u tc o m e  w a s  k n o v m .

S ee a lso  u n d e r  C h lo tp ro m a z in e ,  p . 10 4 7 .3 .
1. CSM/MCA. QT ỉnterval prolongatìon wỉth antipsychotỉcs. Qme tt 

Pmblems 2001; 27:4. Ai so avaiỉabỉe at: http://wwwjnhra.gov.uk/hom' / 
ỉdcplg?IdcS«vicc=GET_FILE&dDocNaine=CON0074556-RcvisionSdc - 
tíonMethodsLatestReỉeased {accessed 12/05/06)

H y p e rse n sitiv íty . P ru r i tu s  a n d  e ry th e m a to u s  r a s h  o n  t h :  
g e n ita ls  o f  a  vv o m an  a fte r  s e x u a l in te rc o u rs e  w e re  fo u n  1 
to  b e  d u e  to  th io r ìd a z in e  p re s e n t  in  th e  s e m in a l f lu id  ( f 
h e r  h u s b a n d , w h o  vvas tak in g  lO O m g d a ily  a t  n ig h t.1

1. sd l MB. Sensitization 10 thiondaàne through sexual imercourse. Am ĩ 
Psyckiđtry 1985; 142: 271-2.

O v e r d o s o g e .  R h a b d o m y o ly s is  h a s  b e e n  r e p o r te d  in  I 
p a t ie n t  a f te r  o v e rd o sa g e  vvith th io r id a z in e .1 T w e n ty -fo u r  
h o u r s  a f te r  ta k in g  9 .4 g  o f th io r id a z in e  t h e  p a tie n t  p re -  
s e n te d  w ith  d ư h c u l ty  in  m o v in g  a n d  sp e ak in g . O n  exam i ■ 
n a tio n  h e  h a d  svvelling a n d  te n d e m e ss  o v e r  h is  u p p e :  
a rm s , th ig h s , a n d  ca lv es . A ta x ia  a n d  ư a n s ie n t  d y sa rth ri  I 
w e re  a t t r ib u te d  to  g e n e ra lis e d  m u s d e  vveakness. O th e  •

All cross-reíerences reíer to entries in Volume A

http://www.ema.europa.eu/eau/%e1%bb%89ndez.jsp?cur%c3%ac*pages/
http://wwwjnhra.gov.uk/hom'
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e ííe c ts  w e re  c o n s is te n t  w i th  a n tim u sc a r in ic  e S ec ts  o í  th io -  
r id a z in e . H e  h a d  n o  s ig n s  o f n e u ro le p tíc  m a ỉ ig n a n t  
s y n d ro m e  b u t  h is  u r in e  c o n ta in e d  m y o g lo b in . T h e  p a tie n t  
w a s  tre a te d  vvith  g a s tr ic  lav a g e , a c n v a te d  ch arco a l, a n d  re -  
h y d ra tìo n . S e ru m  b io c h e m is try  r e tu m e d  to  n o rm a l  o v e r  1 
w e e k  a n d  th e  m u s d e  te n d e m e s s  a n d  vveakness d isap - 
p e a re d .

1. Nankiveỉl BJ. et a i Rhabdomyolysỉỉ ỉnduced by thỉoiìdazỉne. BM J1994; 
309: 378.

Precautions
As ỈOT c h lo r p r o m a á n e ,  p . 1 050 .3 . T h io rid a z in e  sh o u ld  n o t  
b e  u s e d  in  p a tie n ts  w i th  d in ic a lly  sign iA can t ca rd iac  
d iso rđers , u n c o r r e c te d  h y p o k a la e m ia  o r  o th e r  e le c tro ly te  
im b a lan c e , vvith  k n o v v n  o r  s u sp e c te d  Q T  p ro lo n g a tio n  o r  a  
íam ily  h is to ry  o f  Q T  p ro lo n g a t ỉo n , o r  w i th  a  h is to ry  o{ 
v e n tr ic u la r  a r r h y th m ia s  in c ỉu d in g  to rs a d e  d e  p o in te s . ư se  is 
a lso  c o n tra - in d ic a te d  in  p a tie n ts  k n o w n  to  h a  v e  re d u c e d  
a c tiv ity  of th e  c y to c h ro m e  P 4 5 0  is o e n z y m e  CYP2D6, w h ic h  
is resp o n s ib le  ỉo r  th io r id a à n e  m e ta b o lis m . U se vvith  d ru g s  
liab le  to  in te r ỉe r e  w i th  t h e  m e ta b o lis m  o f  th io r id a z in e , w i th  
o th e r  d ru g s k n o v v n  to  p ro lo n g  th e  Q T  in te rv a l , a n d  w ith  
d ru g s  like ỉy  to  c a u se  e le c tro ly te  im b a la n c e  sh o u ld  a lso  b e  
a v o id e d  (see  u n d e r  In te ra c tio n s ,  b e lo w ) .

F o r  a ll p a d e n ts  s ta n in g  th io r id a á n e  i t  is  rec o m m e n d e d  
th a t  a  b a s e l ỉn e  E C G  a n d  e le c t ro ly te  s c re e n in g  a re  
períorm ecL  A n  EC G  s h o u ld  also  b e  r e p e a te d  b e ío re  e a c h  
d o se  in crease , 1 w e e k  a ỉ te r  th e  m a x im u m  th e ra p e u tic  d o se  
h a s  b e e n  re a c h e đ , a n d  a t  6 - m o n th ly  in te rv a ls  i n  th o se  w h o  
c o n d n u e  t r e a tm e n t .  S e ru m  e le c tro ly te  c o n c e n tra tio n s  
s h o u ld  also  b e  m o n i to re d  p e río d ica lly  d u r in g  t r e a tm e n t  
a n d  a n y -im b a la n c e  c o rre c te d .

P o rp h y rio . T h e  D ru g  D a ta b a se  fo r A c u te  P o rp h y ría , c o m - 
p ile d  b y  th e  N o rv v ẹg ian  P o rp h y ria  C e n tre  (NA POS) a n d  
th e  P o ip h y ria  C e n ơ e  Svveden, c la s s iũ e s  th io r id a z ỉn e  as 
po ssib ly  p o r p h y r in o g e n ic  i t  s h o u ld  b e  u s e đ  o n ly  w h e n  n o  
sa ỉe r  a l te m a t iv e  is  a v a ila b le  a n d  p r e c a u t ia n s  s h o u ld  b e  
c o n s id e red  in  v u ln e r a b le  p a d e n ts .* 1

1. The Drug Database for Acute Porphyria. Avaỉlabỉe ac http://www. 
dmgs-porphyria.org (accessed 21/10/11)

Interaớions
As fo r C h lo rp ro m a z ứ ie , p .  1051 .3 . T h e  m e ta b o lism  o f 
th io r id a ã n e  is m e d ia te d  b y  th e  c y to c h ro m e  P 450  iso e n z y m e  
CYP2D6; th io r id a z in e  i ts e lí  is a lso  a n  i n h ib i to r  o f CY P2D6. 
T h e re ío re , t h e r e  is t h e  p o te n t ia l  ío r  in te ra c tio n s  b e tw e e n  
th io r id a z in e  a n d  o th e r  d ru g s  th a t  in h ib i t  o r  a c t a s  a  su b s tra te  
ío r  th is  e n z y m e ; s u c h  d ru g s  s h o u ld  n o t  b e  g iv e n  w ith  
th io r id a z in e . S o m e  e x a m p le s  i n d u d e  a n tia rrh y th m ic s ,  
c e rta in  a n tìd e p re s s a n ts  in d u d in g  th e  SSR Is a n d  tr ic y d ỉc s , 
c e rta in  a n tip sy c h o tic s , b e  ta  b lo ck e is , H T V -protease in h i-  
b ito rs , a n d  o p io id s .

U se w ith  o th e r  d ru g s  k n o w n  to  p ro lo n g  th e  Q T in te rv a l  
s u c h  as  d a s s  IA  a n d  d a s s  m  a n tía r rh y th m ic s ,  tr ic y d íc  
a n tid e p re s sa n ts , a n d  s o m e  o th e r  a n tip sy c h o tic s  s h o u ld  a lso  
b e  av o id e d , as  s h o u ld  u s e  w ith  th o se  d ru g s  knovvn to  c a u se  
e le c tro ly te  ũ n b a ỉa n c e .

Pharmacoỉcínetícs
T h e  p h a rm a c o k in e t ic s  o f  t h io r id a ã n e  a p p e a r  to  b e  g e n e ta lly  
s im ila r  to  th o se  o f  c h lo r p r o m a à n e  (p . 1 0 5 3 .3 ). T h io r id a õ n e  
is m e ta b o lis e d  b y  th e  c y to c h ro m e  P 4 5 0  iso e n z y m e  CYP2D6. 
Its  m a in  a c tiv e  m e ta b o li te  is m e s o r iđ a d n e  (p. 1084 .2 ); 
a n o th e r  m e ta b o li tc ,  s u l lo r id a ã n e ,  a ls o  h a s  so m e  ac tiv ity . 
T h io r id a á n e  a n d  its  a a iv e  m e ta b o li te s  a re  re p o r te d  to  b e  
h ig h ly  b o u n d  to  p la s m a  p ro te in s  (m o re  t h a n  9 5 % ). T h e  
p lasm a  half-U fe o f  th io r id a z in e  h a s  b e e n  e s tim a te d  to  b e  
a b o u t  4  to  10  h o u rs .  I t  a lso  crosses  t h e  p lac e n ta  a n d  is 
d is tr ib u te d  in to  b re a s t  m ilk .

Reíerenees.
1. Mẳrtensson E  Roos B.£. Serum levels ot ihiorìdadne ỉn psychỉauic 

patientỉ and healtby volunteen. Bur J dừi Pharmacũl 1973; 6; 181- 6 .
2. Axelsson R. Mỉrtensson E. Serum concentxatíon and elỉmỉnatỉon from 

senim of thĩorldaánc in piychiatric patlcntỉ. Curr T h tr  Ra 1976; 19: 
242-65.

M e ta b o lĩs m . I n  10  p s y c h ia tr ic  p a tie n ts  s tab ilised  o n  th io -  
r id a á n e ,  th e r a p y  w a s  re p la c e d  b y  e q u ip o te n t  doses  o f  t h e  
s id e -c h a in  s u llo x id e  (m e s o r id a n n e )  a n d  s id e -c h a in  su lío n e  
( s u l lo r id a d n e )  m e ta b o li te s  o f th io r id a z in e .1 B o th  m e ta b -  
o lite s  w e re  sh o v v n  to  h a v e  a n  a n tip s y c h o tic  e ííe c t, th e  
d o se  o f e a c h  r e q u i r e d  b e ln g  a b o u t  n v o - th i rd s  th a t  o ỉ  th io -  
r id a á n e .  T h e  se  r u m  h aU -liv es  w e re  th io r id a z in e  21 h o u is ,  
m e so r id a z in e  16  h o u r s ,  a n d  s u U o r id a â n e  13 h o u rs .  
A p a th y , d e p re s s io n , a n d  res t le s sn e ss  g ra d u a lly  d e v d o p e d  
d u r in g  t r e a tm e n t  w i th  t h e  2  m e ta b o li te s  a n d  th e y  c o u ỉd  
n o t  b e  u s e d  fo r  a n y  l e n g th  o f t im e . E x tra p y ra m id a l sy m p - 
to m s, h y p e rs a liv a tio n . a n d  drovvsiness w e re  m o re  c o m m o n  
vvith th e  m e ta b o li te s ;  2  p a tie n ts  h a d  e p ile p tic  s e ừ u re s ,  a n d  
1. Teceiving s u lfo r id a z in e  d e v e lo p e d  p ro b a b le  c h o le s ta tíc  
ja u n d ic e .

T h e re  ỉs  s o m e  e v id e n c e  t h a t  t h e  m e ta b o lis m  of 
th io r id a z in e  is  in H u e n c e d  b y  d e b r is o q u in e  h y d ro x y la tio n

p h e n o ty p e .2 A  s in g le -d o se  s tu d y  i n  19  h e a ỉth y  m a le  su b jec ts  
lo u n d  s lo w e r ío rm a tio n  o f  m e s o r id a â n e ,  a n d  h e n c e  h ig h e r  
s e ru m -th io r id a ã n e  c o n c e n tra t io n s  in  p o o r  d e b riso q u ìn e  
h y d ro x y la to rs  c o m p a re d  vvith e x te n s iv e  h y d ro x y la to rs . 
E o rm a tío n  o f th io r id a z in e  rin g -su U o x ỉd e  a p p e a re d  to  b e  
c o m p e n sa to rìly  in c re a se d  in  s lo w  h y d ro x y la to rs .

1. Axeỉsson R. On the serum concentntỉons and antipsychotic eííects of 
thỉoridaône. thiorỉdaxỉne sỉde-chaỉn sulỉoxide and thỉoridazỉne síde- 
Chain sulỉone, In chronỉc psychodc patíents. CurrThtrRa 1977; 21:587- 
605.

2. von Bahr c tí aL Plasma levels oi thỉoridazine and raetabolites are 
InAuenced by the debrỉsoquỉn hydroxyiadon phenotype. ơin Pharmacai 
Ther 1991; 49:234-40.

P r e p a r a t i o n s

Propnetary Preparaíiora (details a re  g iven  in  V olum e B)

Single-ingredient Preparaiions. Arg.: M eleril; AustraL: Alda- 
z inet; Braz.: M elleril; U nitídazin; chũe: S im ultan ; ckùur. Rida- 
zine ( í l iẳ S r ) ;  Ger.: M elleril; Cr.: D e trii ' Elperii; MeUeril; India. 
Melleril; M elozine; Thioril; Indon.-. M ellecilt; Israel: R idaán ; 
Mex.: D a á th in ; M elleriỊ; NZ: A Ịdaỉánet; Phũipp.: Thiozine; Rus.: Sonapax (CoHanàtc); T hiodazine  (TaoAaaHH); Thioril 
(THOpmi); Tlson (Thcoh); Thau: D azine-P; Ridazine; Thiom ed; 
Thiosia; Turk.: M ellerettes; M elle iil' ukr.: R idazine (PKaa3HH)t; 
Sonapax (CoHanaKc).

Pharmocopoeial Preparcrtioos
USP 36: Thioridaxine H ydrochloride O ral Solutìon; Thioridazme 
Hydrochloride Tablets; Thioridazine O ral Suspension.

Tiapride Hydrochloride IBANM, HNNMI 

-FLO-l 347; Hidrodoruro de tiaprida; Tìaprida, hidroeloruro de; 
Tìapride, Chlorhydrate de; Tìaprid-hidroklorid; Tìapridhydro- 
chlorid; Tiaprid-hydrochlorid; Tĩapridhydroklorid; Tiapridi 
hydrochíortdum; Tiapridihydrokloridi; Tìaprido hidrochlor- 
idas; TnanpviAa rnflpoxnopnfl.
N-(2-Diethylaminoethyl)-2-methoxy-5-methylsulphonylben- 
zamide hydrochloridé.'
C,5H2..NÁS,HCI=364.9

CAS —  51012-32-9 (tìapride); 51012-33-0 (tìapride hydco- 
chloride). .
ATC— N05AL03.
ATC Ver —  QN05AL03.
UNII — • 25NĨ06VVEDO.

P h a rm a c o p o e ia s .  In  Eur. (see  p . v ii) .

P h . E u r .  8: (T iap ride  H y d ro c h lo r id e ) . A  vvh ite  OI a h n o s t  
w h ite  c ry sta llin e  p o w d e r . V ery  so lu b le  in  v vaten  s lig h tly  
so lub le  in  d e h y d ra te d  a lco h o l; so lu b le  Ũ1 m e th y l  a lc o h o l. A  
5%  s o lu tio n  in  vvater h a s  a  p H  o f  4 .0  to  6 .0 .

Uses and Administratíon
T iapride  i ỉ  a  s u b s ti tu te d  b e n z a m id e  w ith  g e n e ra l  p ro p e r tìe s  
s im ilar to  th o se  o f  su lp ir id e  (p . 1 1 0 7 .3 ).

I t  is u s u a lỉy  g iv e n  a s  t h e  h y d r o c h lo r id e  in  th e  
m a n a g e m e n t  o f  b e h a v io u ra ỉ  d iso rd e rs  (belovv), to  t re a t  
d ysk inesias  (see  E x tra p y ra m id a l D iso rders , b e lo w ), a n d  as 
a n  a n a lg esic . D oses a re  e x p re s se d  ì n  te rm s  o ỉ  t h e  e q u iv a le n t 
a m o u n t  o f b a se ;  t ia p r id e  h y d r o c h lo r id e  2 2 2 .2  m g  is 
e q u iv a le n t to  a b o u t  2 0 0  m g  o !  t ia p r ìd e . O ra l  doses  o f  100 
to  300  m g  d a ily  a re  u s u a lly  g iv e n  f o r  b e h a v io u ra l  d iso rd ers ; 
h ig h e r  d a ily  doses  h a v e  b e e n  u s e d  in  t h e  m a n a g e m e n t  of 
dysk inesias . O ra l d o ses  o ĩ  2 0 0  to  4 0 0  m g  d a ily  m a y  b e  g iv e n  
fo r se v e re  in ơ a c ta b le  p a in .  T ía p rid e  h y d ro c h lo r id e  h a s  also  
b e e n  g iv e n  b y  in tra m u s c u la r  o r  i n ư a v e n o u s  in je c tio n .

D is tu rb e d  b e h o v io u r .  F o r  a  d isc u ss io n  o f t h e  m a n a g e m e n t  
of d is tu rb e d  b e h a v io u r  i n d u d in g  l im ita tio n s  o n  th e  u se  of 
a n tỉp sy ch o tics, se e  p. 1030.2 .

R e íe re n c e s .
1. Gutxmann H, tt al. Measuring the efficacy oỉ psychopbannacologicaỉ 

ữeatmcnt oỉ psychomotorìc restỉessness ỉn dementìa; dĩnicaì evaluàtỉon 
of tìapride. Pharmaeopsydtiaừy 1997; 30: 6-1 ỉ.

2. Aỉlaỉô H, eí aL Doubỉẽ bỉỉnd study oỉ dapride vcrsus hak^erỉdoỉ and 
pỉacebo m agỉutỉon and aggressỉveness ỉn ẽỉderiy pađents wỉth cognhỉve 
iinpairment7 Pĩydtopharmaaỉỉogy (Bcri) 2000; 148: 361-6.

E x tra p y ra m id a l  d i s o r d e r s .  T ia p rid e  h a s  b e e n  trie d  i n  t h e  
tre a tm e n t  o f  a n tip s y c h o tic - in d u c e d  ta r d iv e  d y sk in es ia  
(p. 1 0 4 9 .3 ), b u t ,  as w i th  a ll  a n tip sy c h o tic s , im p ro v e m e n t  
m a y  o n ly  b e  s h o r t - te n n .

T la p tid e  h a s  a lso  b e e n  tr ie d  i n  t h e  t r e a tm e n t  o f T o u re tte 's  
sy n d ró m e  (see  Tỉcs, p., 10 3 0 .1 ).

F o r  r e íe re n c e  to  th e  u se  o f  t ía p r id e  i n  su p p ie s s in g  th e  
a d v erse  e S e c ts  o f le v o d o p a  o n  r e s p ira tìo n . s e e  p . 9 0 5 .3 .

OKXEA. A n tip sy c h o tic s  h a v e  s o m e  a c d o n  a g a in s t  c h o re i-  
ío n n  m o v e m e n ts  a s  vvell a s  b e in g  o f  u s e  t o  c o n tro l  t h e  
b e h a v io u ra l  d is tu rb a n c e s  o ỉ  H u n t in g to n 's  c h o re a ,  a n d  tia -  
p rid e  h a s  b e e n  q u i te  vvidely u s e d  ío r  th ỉs  p u rp o se .  F o r  a  
d isc u sá o n  o f t h e  m a n a g e m e n t  o ỉ  v a r io u s  c h o re a s , see  
p . 1029.3 .

R e íe re n c e s .
1. Roos RAC tt a i Tlapiide ỉn the treatment oí Huntỉngton's chorea. Aữa 

Neurol Sautd 1982; 65: 45-50.
2. Deroover J, ei.al. TUpride versus pỉacebo: a doublc-blind comparative 

study ỉn the management oỉ Huntỉngton's chorea. Cưrr Med Ra Opm 
1984; 9: 329-38.

S u b s ta n c e  d e p e n d e n c e .  A n  e a rly  r e v ie w 1 c o n d u d e d  th a t  
t h e  ro le  of d a p rid e  in  a c u te  alcohol w i th d ra w a l (p. 1735.1) 
w a s  like ly  to  b e  lim ìte d  as  p a tie n ts  a t  risk  o ỉ  se v ere  reac- 
tìo n s  w o u ld  s till req u ire  a d ịu n c tiv e  th e r a p y  fo r  th e  c o n tro l 
o í  h a ỉlu d n a tio n s  a n d  se iz u res . In  o n e  s tu d y ,2 tollovving 
detox iA cation , tia p rid e  a p p e a re d  to  h e lp , to  so m e  degree , 
to  a lỉev ia te  d istress, im p ro v e  a b s tin e n c e  a n d  d r ìn k in g  
b e h a v io u r , a n d  { ad lita te  re in te g ra tio n  vvith in  s o d e ty  b u t  a  
su b se q u e n t s tu d y 5 ỉa iled  to  f in d  a n y  a d v a n ta g e  o v e r  p lace - 
b o . In te res t in  ỉ ts  u se  w lth  c a rb a m a z e p in e  c o n tin u e s .4^

1. Peteo DH. Paulds D. ‘napride: a rcview of ỉts phannacology and 
thenpeutic potendal bi the managemem of aỉcohoỉ depõidence 
syndrooe. Drup 1994; 47:1010-32.

2. Sbaw GK. ữ ai Tỉaprtde ỉn the pveventỉon of xẻỉapse ÍĐ recentỉy 
detoxỉhed alcoholks. Br J Psychiaùy 1994; 165: 515-23.

3. Bender s. tí aL The efficacy ỏ{ the đopamỉne D2/D) antagonist tíapriđe ừi 
matntalnlng absrinencc a nndomỉzẽd. double-blỉnd, placebo-eontroOed 
triaỉ ỉn 299 alcohoi-dependent patíents. btí J NcHTXĩpsychopharmacol2007; 
10: 653-60.

4. Franz M, eí aL Treatment of aỉcohoỉ wỉch<bawaỉ: dapriđe and 
carbamaaepíne versiu domethỉaxole: a pỉlot study. Eur Arch Psydùứtry 
Oin Ntunsẩ 2001; 251:183-92.

5. Lucht M, đ  (U. Aỉcohoỉ wỉthdrawaỉ treatment ỉn intoxỉcated vs 
□oa-inỉozicaced padents: a eomro&ed open-ỉabeỉ study ivỉtb tíapride/ 
caibamaxepine, domethỉa2ữle and dỉaxepam. Aỉcohol Alcohol 2003; 38: 
168-75.

6. Soyka M, tt aL Efficacy and saỉety oỉ outpatỉent aỉcohoỉ detoxUkadon 
wỉtb a combination oi dapride/carbamazepỉne: additỉonal evidence. 
Pkarmaeppsydùãtry 2006; 39: 30-4.

Adverse Effeớs, Treatment, and Precautìons
A s fo r  c h lo rp ro m a r in e ,  p .  1047.2 .

ER ecte o n  th e  c a n l» v c B c u Ì a r  System . T o rsad e  d e  p o in te s  
d e v e ỉo p e d  a f te r  a  s n g le  d o se  of t ia p r id e  i n  a n  e ld e rly  
p a t íe n t  vvith ca rd ỉac  d ỉsease , a  k n o w n  r isk  ía c to r  ỉo r  su c h  
ã tr h y th in la s .1

1. Igỉesias E, tí al. TUpritte-lnduced torsade de pointes. Am J Med 2000; 109: 
509.

Interaờions
A s ỉo r  c h lo rp ro m a r in e ,  p . 1051.3 .

Pharmacokinetics
T ia p rid e  is rap id ly  a b so rb e d  a f te r  o ra l d o ses  a n d  p e a k  p lasm a  
c o n c e n tia t io n s  OCCUI a fte r  1 to  2 h o u ts .  I t  is  e x a e t e d  largely  
u n c h a n g e d  in  th e  u r in e . T h e  p lasm a  ha lí-U íe  is re p o r te d  to  
r a n g e  ỉro m  3 to  4  h o u rs . I t  is  th o u g h t  to  b e  d is tr ib u te d  in to  
b re a s t  m ilk  o n  th e  basis o f anỉmal s tu d ies .

T h e  s te a d y -sta te  p h a n n a c o k in e tíc s  o í  d a p r id e  h a v e  b e e n  ■ 
s tu d ie d  in  5 e ld e rỉy  p a tie n ts  w i th  ta rd iv e  d y sk ỉn e s ia , a n d  in  
2  p a tíe n ts  w i th  H u n t in g to n 's  c h o re a .1 A lt p a tie n ts  rec e iv ed  
o ra l  t ìap rid e  lO O m g th re e  tỉm e s  d a ily  fo r  7  days. T h e  m e a n  
p e a k  p lasm a c o n c é n tra tio n  o ỉ  t ía p rid e  w a s  1 .4 7  m ia o -  
g ram s/m L , a c h ỉe v e d  a  m e a n  o f  1 .4  h o u r s  a f te r  d o s in g , a n d  
th e  m e a n  e lim in a tio n  haU -U íe w a s  3 .8  h o u r s .  T h e se  v a lu e s  
d id  n o t  diHer sign iB can tly  h o m  th o se  p re v io u s ly  r e p o r te d  in  
y o u n g e r  h e a lth y  sub jec ts, a lth o u g h  re n a l  d e a r a n c e  w as 
s lig h tly  lo w e r in  th ese  p a tie n ts . A b o u t h a l í  o f  t h e  d o se  of 
t ia p r id e  w a s  e x c re teđ  u n c h a n g e d  b y  th e  k id n ey s ; a  
m e ta b o lite , p ro b ab ly  N -m o n o d e se th y lt ia p r id e  w a s  d e te c te d  
in  t h e  u r in e  b u t  its  id e n ti ty  w a s  n o t  c o n h rm e d .

1. Roos SAC. et nỉ. Phamucokừietia oí tlepride in patíents vrith urdỉve 
dyskineria and Huntington's dỉsease. EurJ ơin Pharmacoỉ 1986; 31:191—

P r e p a r a t i o n s

Proprìetary Preporotions (details are given in  V olum e B)

Sngle-ingredient Preporaliom . Austna: Delpral; Belg.: Tiapridal; Braz.: Tiapridal' Chile: Sereprid; China: Luo Yi {?)& ); Shang 
Yan (ỈỂÚ1S); W el Qt ( t t í l ) ;  Cz.: T tapra;T iapralan ; Tỉapridab Fr.: 
Tiapridal; Ger.: T lapridext; Gr:: Tiapridal; Hung.: T lagen Tlapri- 
dal; ItaL: Iialprid; Sereprile; Jpn: G tam alil; Netíu: E lbapridt; 
T iacobt; T íapndal' Tíaiẽt; PoL: Tiapridal' Port.: T ỉapridab Rui.: 
Tiapridal (TtunpHAU); Singapore: TUpridal; spain: T iapm al; Switz.: Hapridal.

T im iperone IHNNI ...
.DI>3^;SmÌixk)na?Timípécone;-Timiperonum;TMMMnep-;
1OH- ‘ x f ' .  ĩ ‘ '< . " ĩ '-  ' fl - '  « ’
4^Fluoro-4-[4-(2-thlòxo-1-benzim idazolm yt)plperidino] 
bíityrơpberiọne.'' 1 ■■■ 1 ’ ■ ; "
C23H24FN3O S = 3 9 7 5 ' ' '*■ ■'
CAS — 57648-21-2
UNII —  626DQ7N19L h . , -

The Symbol t  denotes a preparation no longer actively marketed

http://www
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Pnọfi/ẹ
T im ip e ro n e  is  a  b u ty ro p h e n o n e  w i th  g e n e ra ỉ  p ro p e r tìe s  
sim ila r  t o  th o se  o f  h a lo p e r id o l (p . 1 0 7 7 .1 ). I t  is  g iv e n  orally  
o r  b y  in tr a v e n o u s  o r  in ơ a m u s c u la r  in je c tio n  in  th e  
t r e a tm e n t  o f s c h iz o p h re n ia . ĩ ĩm ip e r o n e  h a s  a lso  b e e n  g iven  
b y  in je c tio n .

P r e p a r a t ì o n s

Prepóetary Preporolions (details axe g iven  in  V olum e B) 

Single-ingredient Preparations. Jpn: Celmanil; Tolopelon.

Tiotixene IBAN, riNN i

NSC-108165;: P-4657B; Thiơthixene (USÁN); TTiiothixene; 
Tiotikẳeeni;, Tiotixen; Tiotixène; Tiotixeno; Tíotixenum; 
TnÒTMKceH. .
CZ)-A/A/-Dimethyl-9-[3-(4-methylpiperazin-1-yl)propyỉidene]
thioxanthene-2-sulphònàmide.
C23HwN30 2S2=443.6
GAS —  5 5 9 1-4 5-7 ; 3 3 1 3-2 6-6  (tiotixen e 2 -iso m er).

A T C  —  N 05A F04.
A Ỵ C  V e t —  Q N 05A F04 .

U N II—  7318FJ13Y J.

P h a rm a c o p o e ia s .  In  us.
U S P  36 : (T h io th ix e n e ) . W h ite  to  ta n ,  p ra c tic a lly  o dourless , 
c rysta ls. P rac tica lly  in so lu b le  in  w a te r ,  so lu b le  1 in  110 of 
d e h y d ra te d  a lc o h o l, 1 in  2 o f c h lo ro ío m t, a n d  1 in  120 of 
e th e r ;  s lig h tly  so lu b le  i n  a c e to n e  a n d  in  m e th y l  a lco h o l. 
S to re  in  a ir t ig h t  c o n ta in e rs .  P ro te c t (ro m  lig h t.

Tiotixene Hydrochloride IBANM, riNNMì 

CP-122S2-1; Hidrodoruro de tiotixeno; Thiothixene Hydro- 
chloride (USAN);. Tiotixène,._Chlorhydrate de; Tìotìxeni 
Hydrochíoridúm; ĩiótixẽno, hìdrõdoruro de; TMOTMKCSHa 
fnflpoxnopMfl. H.,;. ,,
CáH29N302SjÌHCI,2HÍ0=552.6
C Ạ S -  5 8 5 1 3 -5 9 -0  (a n h y d rọ u s  tio tixene h y d ro c h lo n d e ); 497 46 -  
0 4 -5  (a n h y d ro u s  tio tix ene  h y d roch lo rid e , i - is o m e r ) ; 2 2 1 89 -31 -7  
(tiotixen e h y d ro c h lo r íd e  d ih yd ra te ) ; 4 9 7 4 6 -0 9 -0  (tiotixene  
h y d ro c h lo rid e  d ih yd rate , Z -iso m er).

A T C  —  N 05A F04. .
A T C  V et —  Q N 0 5 A Ĩ0 4 .

UN II —  8 3 C R J ỈE W JU .

P h a rm a c o p o e ia s .  I n  us, vvhich p e im its  b o th  th e  d ih y d ra te  
a n d  th e  a n h y d ro u s  ỉo rm .

U S P  3 6 : (T h io th ix e n e  H y d ro c h lo rid e ) . I t  is  a n h y d ro u s  
(C2jH 2^ 3 0 2 S2,2 H C 1 =  5 1 6 .5 )  o r  c o n ta in s  tw o  m o le c u le s  of 
w a te r  o f  h y d ra t io n . A  vvhite  o r  p rac tic a lly  w h i te  c ry sta llin e  
p o w d e r  h a v in g  a  s lig h t o d o u r .  S o lu b le  1 i n  8  o f  w a te r ,  l  in  
2 7 0  o f  d e h y d ra te d  a lco h o L  a n d  1 in  2 8 0  o í  ch lo ro ío rm ; 
p ra c tic a lly  in so lu b le  in  a c e to n e , i n  e th e r ,  a n d  in  b e n x e n e . 
S to re  in  a ỉ i t ig h t  c o n ta in e rs . P ro te c t ỉ to m  lig h t.

Stab ilH y. A  c o m b in a tio n  o í  th e  s tab iỉise rs  h y d ro x y q u in o -  
l in e  s u ỉía te  a n d  v a n il l in  c o u ld  p ro te c t  t io t ìx e n e  b o m  
p h o to d e g ra d a tio n .1

1. T h o m a  K. K U m ek R. P h o to sub iU xation  o 1 diu g s ỉn  d osage  lo n n s  a rith o u i 
p ro te c tío a  ừ o m  packagm g m ateria ls . I n t J  ĩh a m a e g u s ia  1991; 67: 1 6 9 -  
75 .

Uses and Administration
T io ứ x e n e  is a  th io x a n th e n e  a n tip s y đ io t ic  vvith g e n e ra l 
p ró p e r tie s  s im ila r  to  th o se  o f t h e  p h e n o tb ia z in e ,  ch lo r- 
p ro m a z in e  (p. 104 5 .3 ). I t  h a s  a  p ip e ra z in e  s id e -c h a in . I t  is 
u se d  in  t h e  ư e a tm e n t  o í  p sy c h o se s  i n d u d in g  s c h k o p h re n ia  
(p. 1 0 3 1 .3 ). T ỉo tix e n e  is g iv en  o ra liy  as  th e  base  o r  
h y d ro c h lo r id e ;  i t  h a s  a lso  b e e n  g iv en  b y  in tra m u s c u la r  
in ịe c tio n  as  t h e  h y d ro c h lo r id e .  D o ses  a re  e x p re s se d  in  te n n s  
o f  th e  b á se . T ỉo tix e n e  1 m g  is e q u iv a le n t  to  a b o u t  1 .2  m g  of 
tio tix e n e  h y d ro c h lo r id e .

T h e  u s u a l  in it ia ỉ  o ra ỉ  d o se  is 2 m g  th re e  t im e s  d a ily  (o r 
5 m g  tw ic e  d a ily  in  m o re  s e v e re  c o n d itio n s)  g rad u a lly  
in c re a s in g  to  2 0  to  30  m g  d a ily  ư  n e c essa ry ; o n c e -d a ily  
d osage  m a y  b e  a d e q u a te .  I n  s e v e re  o r  r e s is ta n t  p sy ch o ses  
doses  o f  u p  to  6 0  m g  d a ily  m a y  b e  g iv en . A  d o se  o f 4  m g  tw o  
to  í o u r  tím e s  d a ily  in c re a se d  u  n e c e s sa ry  to  a  m a x im u m  of 
30  m g  d a ily  h a s  b e e n  g lv e n  in ữ a m u sc u la rly .

T io tíx e n e  s h o u lđ  b e  g iv e n  in  r e d u c e d  d o sa g e  to  e ld e rly  o r  
d e b il i ta te d  p a tie n ts .

Adverse Effects, Treatment, and Precautions
As fo r  C h lo r p ro m a ã n e .  p .  1047 .2 . H o t ix e n e  is  less lik e ly  to  
c a u se  s e d a t io n  b u t  e x tr a p y ra m id a l  e H ec ts  a re  m o re  
íre q u e n t.

Interađions
As fo r C h lo rp ro m a z in e , p . 1051 .3 .

A ll c ro s s - re íe re n c e s  r e fe r  to  e n tr ie s  in  V o lu m e  A

Pharmacokinetics
I n  15 a d e q u a te ly  c o n ơ o l le d  s c h iz o p h re n ic  p a tie n ts  rec e iv in g  
o ra l  tio t ix e n e  15 to  6 0  m g  d a ily  in  2 , 3, o r  4  d iv id e d  doses, 
p lasm a  c o n c e n tra tio n s  vvere í o u n d  to  b e  in  th e  re ỉa tiv e ly  
na rrovv  ra n g e  o í  10 to  2 2 .5 n a n o g r a tm /m L  126 to  1 50  
m in u te s  a lte r  th e  la s t d a ily  d o se  d e sp ite  th e  fo u rfo ld  
d iííe re n c e  in  d o sa g e .1 In v e s tig a tio n s  in  a  h i r t h e r  5 p a tie n ts  
in d ic a te d  th a i  p e a k  p lasm a  c o n c e n tra tio n s  w e re  o b ta in e d  
a b o u t  1 to  3 h o u r s  a f te r  a  d o se , in d ic a tin g  r a p id  a b s o ip t io n  
w ith  a n  a b so rp tìo n  h a lỉ- tim e  o f  a b o u t  3 0  m in u te s .  T h e re  
w a s  a n  e a rly  p lasm a  h a lí- liíe  o f  a b o u t  2 1 0  m in u te s  a n d  a la te  
h a lf-life  o f a b o u t 3 4  h o u rs ;  re s u rg e n c e  o f  d ru g  c o n c e n tra -  
tio n s  in  so m e  su b je c ts  m ig h t h a v e  b e e n  d u e  to  e n te ro h e p a t ic  
recycling .
] . H obbs DC. et aỉ. Pharm aco ỉdneric s  o f th io th lx e n e  in  m a n . ơ in  Pharmacoì 

Ther 1974, 1 6 :4 7 3 -6

M e ta b o l ì ỉm . T h e re  h a s  b e e n  a  s tu d y 1 in d ic a tin g  th a t  tio -  
t ix e n e  m a y  in d u c e  its  o w n  m eta b o lism .

1. BergUng R, ứ  a i  P iasm a lcvcỉs a n d  đ in ic a ỉ e íícc ts  o f ih io r ìd a s n e  a n d  
th ỉo th ix e n e . ỉ  Clin pharmacoỉ 1975; 15: 178-86.

P r e p a r a t ì o n s

Proprietary Preporalioni (details are given in Volume B)

Single-ingredient Preporotioni. Austral.: Navanet; Cattad.: 
Navane; Hang Kong: Navaneỷ; NZ: Thixitt; USA: Navane.

Phonnacopoeial Preporations
USP 36: Thiolhixene Capsules; Thiothixene Hydrochloride for 
Injection; Thiothixene Hydrochloride Injection; Thiothixene 
Hydrochloríde Oral Solution.

ToBsopam iriNNỊ
EGYT-341; ToRsopaarni; Toíisopamum; Tofizopam; Ĩ 0 Ộ H 3 O -  

naM. ;
1-(3,4-DÌrnethoxyphenyl)-5-ethyl-7,8-dimethoxy-4-methyl-
5/f23-benzodiazepine.
C22Hj6NA=382.5  
C A S  —  22345-47-7 .

A T C  —  N 05BA23.
A T C  V e t  —  Q N 05B A 23 .

U N II —  U IC 80H A U 42.

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

Pỵoỉịỉe
T oG sopam  is a  sh o rt-a c tin g  2 ,3 -b e n z o d ia z e p in e  r e la te d  
s ư u a u r a l ly  to  th e  l ,4 -b e n z o d ia z e p in e s  su c h  as  d iazep am  
(p. 1063 .2 ) a n d  s h a rìn g  so m e  o f  th e  s a m e  a c tio n s . I t  is 
re p o r te d ,  h o w e v e r ,  to  be  la rg e ly  l a d á n g  in  th e  sed ativ e , 
a n tic o n v n ls a n t,  a n d  m u s d e  re la x a n t  p ro p e r tie s  of th e  
c o n v e n tio n a l b e n z o d ia z e p ỉn e s . T o h so p a m  h a s  b e e n  g iv en  
o ra lly  in  th e  sh o r t - te rm  ư e a tm e n t  o f a n x ie ty  d iso rdeK . T h e  
j?-(+ )-iso m er, d e x to fiso p a m , is u n d e r  in v e s tìg a r io n  in  th e  
ơ e a tm e n t  o f in ita b le  b o w el s y n d ro m e .

R e íe ie n c e s .
1. L ev em er SM . et al. C linical tr ìa l: dex io físopam  ỉn  th e  t re a tm e n t o f 

p a tỉe n ts  w ith  đ ỉa rrb o c a -p re d o m ỉn a n t OT a lie m a iin g  iTTĨtable bo w el 
sy n d ro m e . Alimatt Pharmacoỉ Ther 2008 ; 27: 1 97 -206 .

P r e p a r a t í o n s

Proprietary Preparatìom  (details are given in Volume B)

Single-ingredient Preparations. Cz.: G randaxin; Hung.: G randax- 
in; Jpn: B ydaxin: C lasopant; Cobandaxin; B m andax in t; 
G randaxin; G ranpam ; Hymidin; M yronin; Tofiel' ToQlsin; ToGs; 
Tolbanasin; T ronheim ; Tsum bel; Rus.: G randaxin  (rpuum cnH ); Thai.: G randaxin.

Tríacetonamine Tosildte
ĩem pidon;TpnaneTO HaM M H a T03vưiaT. 
2^!,6 ,6-T etram ethyl-4-p ìperidone to lu en e-4 -su lfo n a te . - 
C,sH25N04S=327.4 • ;
C A S  —  8 2 6 -3 6 -8  (ỉr ia ce to n a m in ẹ ); 2 9 3 34 -13 -2  (tr ia c e to n a m in e  
tosilate). ;

Prọfi7e
T r ía c e to n a m in e  to sila te  h a s  a n x lo ly tic  a c tio n s  a n d  is u se d  in  
c o m b in a tio n  p re p a ra tio n s  vvith ana lgesics .

P r e p a r a t i o n s

Propóetary Preparalions (detailỉ are given in Volume B)

MuhHngredient Preparotiom. Rus.: Tempalgin (TeMnanrHH); 
Tempanginol (TeMnaHTHHOJT); ukr.: Tempalgin (TeMnanniH); 
Tempanal (TeMnaiMui).

T r i a z o l a m  IBAN, USAN. rlNNI 
’Clorazolam; Triatsolaami; Triazolamum; U-33030; Tpna30P 3M.
8-Chloro-6-(2-chlorophenyl)-l-methyl-4H-n,2,4]triazolo[',3- 

,4]benzodiazepine.
C,7H ,A N 4= 3 4 3 Ì ' ' - ■■■:■■ '■ ‘ ’
CAS — 28911-01-5.
A T C  —  N 0 5 C D 0 5 . '
A T C  V et —  Q N 0 5 C D 0 5 .

U N II—  IH M 94 3 2 2 3 R .

P h a rm a c o p o e ia s .  In  Oàn. a n d  us.
U S P  36: (T riazo lam ). A  w h i te  to  o f f-w h ite , p r a a ic a l ly  
o d o u rless , c ry s ta llin e  p o w d e r . P ra c tica lly  in so lu b le  in  w a te r  
a n d  in  e th e r; so lu b le  1 in  1000  o ỉ  a lc o h o l, ỉ  in  25 o í 
c h lo ro ío n n , a n d  1 in  6 0 0  o f  0 .1N  h y d ro c h lo r ic  a đ d .

Uses and Administration
T riazoIam  is a  sh o rt-a c tin g  b e n z o d ia z e p in e  w ith  ge n e ra l 
p ro p e r tie s  s im ila r  to  th o se  of d iaz e p a m  (p. 1 0 6 3 .3 ). Ic is u :e d  
as  a  h y p n o t ic  in  th e  s h o r t - te r m  (u p  ' t o  2 vveeks) 
m a n a g e m e n t  o f in so m n ia  (p. 1 0 3 3 .2 ) in  o ra l d o ses  o f  125 
to  2 5 0 m ic ro g ra m s  a t n ig h t: doses o f u p  to  5 00  m ic ro g ra  n s  
a t  n ìg h t h a v e  b e e n  used  for re s is ta n t c ases  b u t  th e s e  m a y  be 
a sso c ia ted  vvith a n  in c re a se d  risk  o l  s e v e re  a d v e rse  e t le n s  
(see  Effects o n  M e n ta l F u n a io n .  b e Io w ). In itia l doses  of 
1 2 5 m ic ro g ra m s  a t  n ig h t h a v e b e e n  su g g e ste d  lo r  e ld e rly  or 
d e b il i ta te d  p a tie n ts , in c re a se d  u p  to  a m a x im u m  of 
2 5 0 m ic ro g ra m s  o n ly  if n ecessa ry .

A d m in is tra K o n  in  h e p a tic  o r  r e n a l  im p a irm e n t.  S re
u n d e r  P re ca u tio n s , p . 1113.1 .

Dependence and Wifhdrawal
As fo r D iazepam , p . 1065.1 .

Adverse Effects and Treatment
As fo r D iazepam , p. 1065.3.

Effects o n  th e  liver. A 4 4 -y e a r-o ld  m a n  d e v e lo p e d  severe  
p ru r i tu s  w ith  ja u n d ic e  vvhich s u b s e q u e n t ly  p ro v e d  íata l. 
L iver h isto lo g y  shovved in te n s e  ch o le s tas is . T riazo Iam  w as 
c o n s id e red  to  b e  th e  m o st like ly  c a u s e .1

1. Cobden  I. a  al. Fa ta l in tra h ep a iic  c h o la ỉtasis  a ssociaied  v n th  Iriaxolam . 
P oitỊrù í M 'J  J  5 7 :7 3 0 -1 .

E ffe d s  o n  m e n ta l  h m c tio n . T h e  e íỉe c ts  o ( tr ia z o la m  on  
m e n ta l  ỉu n c tìo n  h a v e  b e e n  c o n tro v e rs ia l  s in c e  v a n  d e r  
K ro e í íirs t d e sc rib ed  in  1 9 7 9  a r a n g e  o f  sy m p to m s  in d u d -  
in g  a n x ie ty , a m n e s ia , d e p e rso n a lis a tio n  a n d  d e re a l ís a tio r , 
d ep re ss io n , p a ra n o ia ,  a n d  se v ere  s u id d a l  t e n d e n d e s  t h í t  
h e  h a d  se en  in  2 5  p a tie n ts  a n d  a tt r ìb u te d  to  tria z o la m  1 
T h is led  to  su sp e n s io n  o f  tr ia z o la m  in  th e  N e th e rla n d s  (re • 
a p p ro v e d  in  1 9 90) a n d  re m o v a l o f t h e  1 -m g  ta b le t  f ro t  I 
o th e r  m ark e ts . C o n tin u e d  r e p o n in g  o f  s im ila r  sy m p to m i 
o f  co g n itiv e  im p a ứ m e n t  w ith  trìazo laxn  re s u l te d  in  w ith  ■ 
dravval of th e  500-m iCTogram  do sag e  t ò m  in  se v era l coun  
trie s  in  1987 a n d  1988 a n d  in  a  g ra d u a l re d u c t io n  o '  
rec o m m e n d e d  do sag e  h o m  1 m g  a t n ig h t  d o w n  to  125 tt 
2 5 0 m ic ro g ra m s  a t  n ig h t. S u b se q u e n tly , a ll s tr e n g th s  o f tri 
a z o la m  w e re  w ith d ra w n  fro m  th e  U K 2 a n d  so m e  o th e  
m a rk e ts  in  1 9 9 1 . O p in io n  re m a in e d  d iv id e d  o v e r  th t 
a d v e rse  e ổ e c ts  o f  tria zo la m , th e  m a in  issu es  b e in g  its  p ro  
p e n s ity  to  c a u se  a d v e n e  e íĩe c ts  re la tiv e  to  o th e r  b e n z o  
d iaz e p in es  a n d  w h e th e r  its  r isk -b e n e f it  ra t io  is a c cep tab lt 
to  ju s tify  its  c o n tin u e d  u s e .J 4

O th e rs 5 h a v e  revievved s p o n ta n e o u s  a d v e rse  eflect" 
r e p o r te d  to  th e  FD A  fo r  tr ia zo la m , te m a z e p a m , anc  
f lu ra ze p a m . D a y tim e  se d a tio n  w a s  n o te d  w ith  all th re e ,  bui 
tria z o la m  c a u se d  m o re  a g ita tio n , c o n íu s io n , h a llu d n a tìo n s ,  
a n d  am n e s ia . S u c h  e líec ts  o c c u rre d  ừ e q u e n t ly  w ith  t h e  250- 
m ic ro g ra m  d o se  as  w ell as w ith  t h e  5 0 0 -m ic ro g ra m  dose. 
S im ila r  re su lts  w e re  o b ta in e d  a f te r  a n a ly s is  o f  r e p o r a  foi 
O iazo lam  a n d  te m a z e p a m  in  th e  firs t 7  y e a rs  o i  m a rk e tin g . 
a l th o u g h  th e  p o ss ib ili ty  t h a t  s e l e a io n  ía c to r s  w e re  
p r o d u d n g  h ig h e r  re p o r tin g  ra te s  fo r tr ia z o la m  c o u ld  n o t 
b e  e n tứ e ly  e x d u d e d .6 W h e n  tr ia z o la m  5 0 0 m ic ro g ra m s, 
lo rm e ta z e p a m  2  m g , o r  p lac e b o , w a s  g iv e n  to  g ro u p s  o{ 4 0  
p a tie n ts  fo r 2 5  n ig h ts  th e  g re a te s t  I r e q u e n q ' o f d a y tim e  
a iu đ e ty , p a n ic . d e re a lis a tio n , a n d  p a ra n o ia  w a s  n o te d  w ith  
tr ia z o la m .7 A n o th e r  study* ío u n d  a g re a te r  to ta l  n u m b e r  o f 
re p o r ts  of m e m o ry  im p a ỉrm e n t  o r  a m n e s ia  a f te r  n ig h tly  
d o se s  o f tria zo la m  5 00  m ic ro g ram s c o m p a re d  w ith  tem a z e- 
p a m  30  m g . T ria z o lam  a lso  im p a ire d  d e la y e d , b u t  n o t  
im m e d ia te , m e m o ry  reca ll. S in ú la r  cases o í  m e m o ry  
im p a irm e n t o c c u rr in g  w ith  tr ia z o ỉa m  a t  doses  o f  125  a n d  
2 5 0 m ic ro g ra m s  h a v e  re p o r te d ly  b e e n  s u b m itte d  to  t h e  UK 
C S M .2 T h e  e m e rg e n c e  o ỉ d a y tim e  s y m p to m s  a f te r  m o re  th a n  
a  f e w  d ay s ' t r e a tm e n t  w i th  tr ia zo la m  c o u ld  b e  a tt r ib u te d  to  
r e b o u n d  o r  vvithdravval p h e n o m e n a  o c c u rr in g  as  a  re su lt  of 
ra p id  e lim in a tio n  o f  th e  d ru g .

A s reg ard s  t h e  r isk -b en e C t ra tio  o f  tr ia z o la m  so m e  h a v e  
q u e s tìo n e d  th e  h y p n o tic  e£ficacy o f t h e  d ru g  a t  a  d o se  o i
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2 5 0  m ir rn g ra m s  a n d  c o n s id e r  th a t  r e d u c t io n  o f  th e  dose  h a s  
d e c re a se d  e ỉh c a c y  m o re  t h a n  a d v e is e  e ữ e c ts .5

I n  d e íe n c e  o f  tria x o la m , t h e  FD A  a n d  th e  m a n u íà c tu re rs  
(Upjohn) h a  v e  c o n s id e re d  e p id e m io lo g ic a l s tu d ie s  w h ic h , 
ù n lik e  th e  FD A  sp o n ta n e o u s  r e p o r tìn g  s c h e m e , h a v e  b e e n  
u n a b le  t o  f in d  a  s u b s ta n á a l  d itte re n c e  i n  its  a d v e rse  eHects 
c o m p a re d  vvith o th e r  b e n z o d ia z e p in e s  e x c e p t, p e rh a p s , in  
t h e  i n c id e n c e  o f  a m n e s i a . ’  R e ư o s p e c t iv e  s tu d ie s 10-11 
d a im in g  s im ila r  ũ n d in g s  h a v e  b e e n  th e  su b je c t  o f 
c ritic is in .12‘M O th e r  w o rk e rs  h a v e  d t e d  s tu d ie s  in d ica tìn g  
b e n e íi t  o f  t iia z o la m  2 5 0  m ic ro g ra m s  fo r  th e  tre a tm e n t  o f  
in so m n ia .15 A  re v ie w  b y  th e  u s  In s t i tu te  o f M e d ic in e  ío u n d  
th a t  tr ia z o Ia m  w a s  sa fe  w h e n  g iv e n  in  a  d o se  o f 
2 50  m ic ro g ra m s  d a ily  fo r  7  to  10 days b u t  c a lle d  fo r  s tu d ies  
oi Iovver d o ses  a n d  ó f  lo n g - te rm  u s e .16

ỉ. Van der Kroeí c. Reactions to triazoỉam. Lanctí 1979; U: 526.
2. Anonymous. The suđden wỉthdrawaỉ oi trỉazoỉam—reasons and 

consequences. D ru g  Ther B u ỉỉ 1991; 29: 89-90.
3 ODonovan MC, McGuffin p. Short acdng benzodỉazepines. BMJ 1993; 

306: 945-6.
4 Ghaeỉi p, tíaỉ. Triaxolam treatment conưoversy. Ann Pharmaather 1994; 

28: 1038-40.
5. Búđer EO, tí aỉ. Adverse reactíons to benzodiazepỉne hypnotics: 

spontaneous reportlng System. Pharmacobgy 1987; 35: 286-300.
6. Wysowski DK, Barash D. Adverse behavỉoral reactỉons attributed to 

trlazolam ỉn the Food and Drug Ádministraáon's spontaneous reportìng 
System. Arch btttm Meấ 1991; 151; 2003-8.

7. Adam K, Oswald L Can a rapidty-eliminated hypnotìc cause daytime 
anxicty? pharmacopsyckiaừy 1989; 22:115-19.

8. Bixler EO; tí ai, Next-day memory impairment vvith tríazoỉam use. Lanat 
1991;337: 827-31.

9. Dmdcer RF, MacLeod M. BeniodUrepmes. Pharm J 1989; 243: 508.
10. Hỉndmarch L e t a i Adverse events after triazolam substítutỉoo. Lancet 

1993; 341: 55.
11. Rothschild AJ, tí a i Triazolam and đỉsỉnhỉbitỉon. Lancet 1993; 341:186.
12. Havrley c ì ,  t í  aỉ. Adverse events aỉter trỉazolam substỉtutỉon. Lanat 

1993; 341; 567.
13. Vela-Bueriò A. Adverse events after triaxoỉam substitution. Lartctí 1993; 

341; 567.
14. Kaỉes A. t í  a i, Advene events aỉter triazoiam subsútution. Lanetí 1993;

341:567-8. \
15. Gíllín JC Byerỉey WF. Dỉagnosis and management of insomnia. N Engl J 

M ed 1990; 323:487.
16. Ault A. FDA advisers find no mạjor Haltíon đangeĩs. Lanctí 1997; 350: 

1760.

Precautions
As fo r  D ia z ep a m , p . 1066 .3 .

Hepatic impaìrment. C irrh o s is  d e a e a s e d  th e  a p p a re n t  o ra l 
d e a ra n c e  o ỉ  tr ia zo la m  to  a n  e x te n t  d e p e n d in g  o n  th e  
se v erity  o f  t h e  liv e r  d ise a se .1 A n  in it ia l  d o se  o f 125 m icr- 
o g ram s  w a s  su g g e ste d  fo r  p a tie n ts  w i th  se v e re  liv e r dys- 
ỉu n c t io n . I t  vvas s u g g e s te d  th a t  th e  re la tiv e  ỉac k  o í e f f e a  
th a t  m ild  to  m o d e ra te  ò r rh o s i s  h a d  o n  th e  m eta b o lism  o ỉ  
o ra l  tr ia z o la m  m ig h t b e  d u e  to  so m e  h rs t-p a s s  m eta b o lism  
o c c u rr in g  in  th e  in te s tin a l  w a ll.2

1. Kroboth PD, tí al. Nighttỉme dosing oí trỉazoUm ỉn patients vvith livcr 
disease and nonnaỉ subjects: ỉđnetỉcs and daytỉme ettects. J ơừt 
Pharmacol 1987; 27: 555-60.

2. Robỉn DW, tí aỉ. Tríazoỉam ỈD cỉrrhosis: pbarmacoỉtínetỉa and 
pharmacođynamics. ơin Pharmacol Thtr 1993; 54: 630-7.

P o r p h y r ía .  T h e  D ru g  D a ta b a se  fo r  A c u te  P o ip h y ria , com - 
p ile d  b y  th e  N o n v e g ia n  P o rp h y ria  C e m re  (NAPOS) a n d  
th e  P o rp h y r ia  C e n tre  Svveden. d a s s ih e s  tr ia zo la m  as p ro b -  
a b ly  n o t  p o rp h y r in o g e n ic  i t  m a y  b e  u se d  a s  a  d ru g  o f  flrst 
d io ic e  a n d  n o  p r e c a u tỉo n s  a re  n e e d e d .1

1. The Drug Daubase tor Acute Porphvria. Available at: http://www. 
dnigs-porphyrta.org (accessed 18/03/1 i)

R e n o l impairment P e a k  p la sm a -tria z o la m  c o n c e n tra tío n s  
w e re  lovver in  11 d ialysis  p a tie n ts  c o m p a re d  w ith  11 co n - 
t ro ls .1 I t vvas p o s tu la te d  th a t  a  re la tiv e ly  h ig h  basal g astric  
a đ d  se c re tio n  in  d ialysỉs p a tie n ts  c ou ld  re s u lt  in  hydro lysis 
a n d  o p e n in g  o f  th e  r in g  s tr u c tu r e  of tria zo !a m  effectively  
r e d u d n g  its  sy stem ic  av a ila b ility . G iv ing  a n  a n ta ó d  c ou ld  
reverse th is  effec t. R e n a l fa i)u re  h a d  n o  o th e r  effect o n  th e  
p h a rm a c o k in e tic s  o f t r ia z o la m  w h ic h  c o u ld  p ro b ab ly  b e  
g iv e n  in  u s u a l  doses.

1. Kroboth PD. tí al. Eữects of end stage renal disease and alumỉnỉum 
bydroxide on triazoỉam phannacokinetỉcs. Br J Ciin Phamatữl 1985; 19: 
839-42.

Interađions
As f o r  D ia z ep a m , p . 10 6 8 .1 .

Pharmacokinetics
T rỉa z o la m  is rap id ly  a n d  n e a r ly  c o m p le te ly  ab so rb e đ  h o m  
th e  g a s ư o in te s t in a l  t ra c t,  p e a k  p la sm a  c o n c e n tra tio n s  
o c c u rr in g  v v ith in  2  h o u r s  o f  a n  o ra l  d o se . T riazo Iam  h a s  a  
p la s m a  e lim ỉn a tio n  h a lí - li íe  r a n g in g  h o m  1.5 to  5 .5  h o u rs .  I t  
ã  r e p o r te d  to  b e  a b o u t  8 9 %  b o u n d  to  p la sm a  p ro te in s . 
H y d ro x y la tio n  o f tr ia z o la m  in  th e  l iv e r  is  m e d ia te d  b y  th e  
c y to c h ro m e  P 4 5 0  iso e n z y m e  CY P3A4. T ria z o Iam  ise x c re te d  
in  t h e  u r in e  m a in ly  in  t h e  fo rm  o !  its  c o n ju g a te d  m eta b o lite s  
w i th  o n ly  sm a ll  a m o u n ts  a p p e a r in g  u n c h a n g e đ .  D is trib u - 
t io n  o f  ữ ia z o la m  a n d  i ts  m ẽ ta b o li te s  in to  m ilk  h as  b e e n  
f o u n d  in  s tu d ie s  in  rats.

R e íe re n c e s .
1. Garzone PD, Kroboth PD. Phannacokinetỉcs of the nevver benzodỉaz- 

epines. Clin Pharmaeokintí 1989; 16: 337-64.
2. Greenblatt DJ. tí ai. Age and gender eỉíects on the pharmacokỉnetỉcs and 

pharmacodynamỉcs oỉ triazolam. a cytochrome P450 3A substrate. ơờt 
Pharmacoỉ Tker 2004; 76:467-79.

P r e p a r a t i o n s

Proprietary  Preporatìons (details are g iven  in  V olum e B)

Single-tngredient Preparations. AustraL: H a ldon ; Austrùr. 
H aldon; Betg.: H aldon; Canad.: Apo-Triazo; Chile; Balidon; 
Som ese; China: H anlexin  Dam.: H a ld o n ; Fừu:
H aldon; Gr.: H aldon ; Hong Kong: H aldon ; / r i :  H a ld o n ; Tri- 
lam f; Israel: H a ld o n t;  ItaL: H aldon; Songar; Z o tiỉlax f; Malay- sia: Iiư olam ; Som ese; Mex.: H aldon; JVZ: H aldon; Hypam; PortHalcion; Rus.: H a ld o n  (Xa/itUHOH); S.Aỷr.: H aldon; 
Spairt: H aldon; SwedH aldon ; Switz.: H aldon; Thai.: H a ld o a ' 
Trialam; Trycam; USA: H a ldon ; Vatez.: Somese.

pharm acopoeiai Preparatiora
U SP 36: T iiazolam  Tablets.

Tridoỉos Sodium IB A N M , USAN , H N N M I

NátnỊ :triddfosum; Sch-10159; Sodium Tridofos; Tricloíós 
sodicồ; Tridoíos Sodique; HaTpMÌá Tpnwioệoc 
SodiUm 22,2-trichloroethyl hydrogen orthophosphate. 
C2H3a 3Na04P=251.4 - . .
C A S  —  3 0 6 -5 2 -5  ( t r id o h s ) ; 7246-20-0  (tr id o ío s  so d iu m ).
A T C  —  N 0 5 C M 0 7 .

A T C  V et —  Q N 0 5 C M 0 7 .

UN II —  9F90K A 5Q 8U .

P h o rm a c o p o e ia s .  In  Br. a n d  Jpn.
B P  2 0 1 4 : (T rid o ío s  S o d iu m ). A  w h i te  o r  a lm o s t w h ite , 
o d o u rle ss  o r  a ỉm o s t o d o u r ỉe s s , h y g ro sc o p ic  pòvvder. F re e ly  
so lu b le  in  w a te r;  s lig h tly  so lu b le  in  a lc o h o l; p rac tica lly  
in so lu b ỉe  in  e th e r .  A  2 %  s o lu tio n  in  vvater h a s  a  p H  o f  3 .0  to  
4 .5 .

Protìle
T rid o ío s  s o d iu m  h a s  h y p n o t ic  a n d  se d a tiv e  a c tìo n s  s im ila r 
to  th o se  o f  d o r a l  b y d ra te  (p . 1055 .2 ) b u t  i t  c a u se s  ỉess  gastric  
ữ rì ta t io n ; a lso , i t  is n o t  co rro s iv e  to  sk in  a n d  m u c o u s  
m e m b ra n e s . I t  h a s  b e e n  u s e d  s im ila r ly  in  t h e  s h o n - t e n n  
m a n a g e m e n t  o f  in so m n iạ  a n d  fo r  s e d a ú o n  o f  c h ild re n  
b e fo re  p a ín le ss  p ro c e d u re s .

P r e p a r a t i o n s

Proprietary Prepanrtions (details are g iven  in  V olum e B)

Single-ingredient Preparotions. Inđia: T ridoryb  Israel: T rido- 
nam .

Pharmacopoeial Prepo rotions
BP 2014: T riđoíos Oral Solution.

Trífluoperazine Hydrochlorĩde
(ÕANM, riNNMI
Hidrodomrp de triílụoperaãna; Triflụọpẹrazin HidroklorQr; 
TriAuopẹraán hydrochlorid; TrífluÒF3erazinầ, hidrocloruro de; 
TrifIuoperazindihydrochlorid; Trifluopérazine, Chlothydrate 
de; Trifluoperazinhidroklorid; TriAuoperaánhỵdroklorid; Tri- 
fluoperazini Hydrochlondum;Trifluoperazinồ hidrochloridas; 
Trifluoperazyny chlorowodorek; TriAuoriperatsiinìhydroklor- 
idi; Triphthazinum; TpMỘnyonepa3MHa rnflpoxnopMfl.
10-[3-(4-Methylpipéraãn-l -yl)própyl]-2-trifluoromèthýlphe- 
nothiaáne dihydrochloride.
C2,H24F3N3S,2HCI=480.4
CAS —  í Ì7 -8 9-5  (m fìu o p era zin e); 4 4 0 - Ư - 5  (trifiu o perazin e  
h ỳd roch lo rid e).

Á T C  —  N 05A B06.

A T C  V et —  Q N 05A B 06 .
UN II —  6 P IY 2 S N F 5 V .

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

P h .  E u r .  8: (T rif lu o p e raz in e  H y d io c h lo r id e ) . A  vvh ite  to  p a le  
yellovv, h y g ro sco p ic , c ry s ta ll in e  p o w d e r .  F re e ly  so lu b le  in  
w a te n  so lu b le  in  a lc o h o l;  p ra c tic a lly  in so lu b le  i n  e th e r .  A  
10%  so lu tio n  in  vvater h a s  a  pH  o f  1 .6  to  2 .5 . P ro te c t  h o m  
lig h t.

U S P  36 : (T rif lu o p e raz in e  H y d ro c h lo rid e ) . A  w h i te  to  p a le  
y e llo w , p ra c tic a lly  o d o u rie s s , a y s ta l ỉ i n e  povvder. S o lu b le  1 
in  3 .5  o f tv a te r , 1 i n  n  o i  a lc o h o l, a n d  1 in  100  of 
c h lo ro ío tm ; in so lu b le  in  e th e r  a n d  in  b e n z e n e . p H  o f  a  1 in  
2 0  s o lu tio n  is  b e tw e e n  1.7 a n d  2 .6 . S to re  in  a ir t ig h t  
c o n ta in e rs  a t  a  te m p e ra tu re  o f  2 5  d eg re e s , e x c u rs io n s  
p e rm itte d  b e tw e e n  15 d e g re e s  a n d  3 0  d eg rees . P ro te c t  h o m  
lig h t.

Uses and Administration
T riflu o p eraz in e  is  a  p h e n o th i a á n e  a n típ sy c h o d c  w ith  
g e n e ra l  p ro p ertie s  s im ila r  to  th o se  of c h lo rp ro m a z in e  
(p. 1045.3). I t  h a s  a  p ip e ra z in e  s id e -c h a in .

T riflu o p eraz in e  is u s e d  in  t h e  n e a tm e n t  o f a  v a r ie ty  of 
p sy c h ia tric  d iso rd e rs  in d u d in g  sc h iz o p h re n ia  (b elo w ), 
s e v e re  a n á e t y  (p. 1 0 2 8 .1 ). a n d  d is tu rb ed  b e h a v io u r  
(p . 1030.2). I t  is  also  u se d  ỉo r  t h e  c o n h o l  o f n a u s e a  a n d  
v o m itin g  (p. 1 8 14 .3 ).

T rif lu o p era z in e  is g iv e n  o ra lly  as  th e  h y d ro c h ỉo r id e  b u t  
d o se s  are  e x p ressed  in  te rm s  o f th e  base. T rịf lu o p erạ z in e  
l m g  is e q u iv a le n t to  a b o u t  1 .2  m g  of trif lu o p e ra z in e  
h y d ro ch lo rid e . A  m o d ih e d -re le a se  p re p a ra tio n  is  av a ila b le  
in  so m e  co u n tr ie s . I t  h a s  a lso  b e e n  g iv en  b y  in ư a m u s c u la r  
in je c tio n . T riflu o p eraz in e  s h o u ld  b e  g iv en  in  r e d u c e d  do sag e  
to  e ld e rly  o r  d e b ilita te d  p a tie n ts .

T h e  u su a l ín it ía l  o ra l  d o se  fo r  th e  t r e a tm e n t  of 
sch iz o p h ren ia  a n d  o th e r  p s y c h o s e s  is 2 to  5 m g  tw ice  
d a ily , g radua lly  in c re a se d  to  a  u s u a l  ran g e  o f  15 to  2 0  m g  
d a ily ; in  s ev ere  o r  re s is ta n t  p sy c h o se s  daily  doses  o f  4 0  m g  o r  
m o re  h a v e  b e e n  g iven .

F o r  th e  c o n tro l o f n a u s e a  a n d  v o m l t ln g  th e  u s u a l  o ral 
d o se  i ỉ  1 o r  2 m g  tw ice  daily ; u p  to  6  m g  daily  m a y  b e  g iv en  
in  d iv id ed  doses.

W h e n  u se d  as a n  a d ju n a  in  t h e  s h o rt- te rm  m a n a g e m e n t  
o ỉ  s e v e r e  a n x ie t y  d i s o r d e r s  d o ses  a re  sim ilar to  th o se  u s e d  
ỉo r  th e  c o n n o l o f n a u s e a  a n d  v o m itin g .

F o r  details o f doses in  c h ild re n , s e e  below .

A d m in iỉ tra tío n  in  c h ild re n . T he  in it ia l  o rai d o se  oỉ tríũuo- 
p e ra z in e  for th e  t r e a tm e n t  o f sc h iz o p h re n ia  a n d  o th e r  
p sy ch o ses  in  c h ild re n  u n d e r  12 y e a rs  o ld  is  u p  to  5 m g  
d a ily  g iven  in  d iv id e d  do ses. T h e re a h e r , th e  d o se  m a y  b e  
a đ ju s te d  acco rd in g  to  age , body-vveight, a n d  re sp o n se , a t  
in te rv a ls  of n o t  less t h a n  3 days; u s  l ic e n sed  p ro d u c t  
in ỉo rm a tio n  su g g ests  a u su a l  m a x ứ n u m  o f 1 5 m g  d a ily  in  
c h ild re n  aged  6 to  12 yeaxs.

F o r  th e  c o n tro l o f  n a u s e a  a n d  v o m itin g  c h ilđ re n  a g e d  3 to
5 y e a rs  m ay  b e  g iv en  u p  to  1 m g  d a ily  in  d iv ided  d oses; th is  
m a y  b e  in c re a se d  to  a  m a x ú n u m  o f  4 m g  d a ily  in  th o se  a g e d
6 to  12 years.

W h e n  u se d  a s  a n  a d ju n c t  in  t h e  s h o r t - te im  m a n a g e m e n t  
o ỉ  s ev ere  a n x ie ty  d iso rd e n  d o ses  a re  sim ilar to  th o s e  u s e d  ỉo r  
th e  c o n ư o l o f  n a u s e a  a n d  v o m itỉn g .

C h ild ren  a n d  a d o le sc e n ts  ag e d  12 years  a n d  o v e r  m a y  b e  
g iv e n  u su a ỉ a d u lt  doses, se e  a b o v e .

Schixophrenia. A  sy s te m atic  r e v ie w ' of th e  u s e  o f tr i ílu o -  
p e ra z in e  for s c h iz o p h re n ia  (p. 1031 .3 ) c o n d u d e d  th a t  it  
a p p e a re d  to  b e  o f  s im ila r  e íũ c a c y  to  o th e r  c o m m o n ly  u sé d  
d assic a l an ripsychorics  vvith a  s im ila r  p ro ũ le  o f a d v e rse  
e ữ e c ts . H ow ever, th e r e  d id  n o t  a p p e a r  to  b e  g o o d  e v id e n c e  
fo r d a ỉm s  th a t  it  w a s  e ữ e c tiv e  fo r  s c h ữ o p h re n ia  a t  lò w  
doses.

1. Marques LO, tí al. Triữuopcrarine for sdiỉxophrenU. Available in The 
Cochrane Database of Systematìc Reviews; Issue 1. Chichester John 
Wiley; 2004 (accessed 17/05/05).

Adverse Eỉkđs, Treatment, and Precautions
As fo r  C h lo rp ro m a z in e , p . 1047 .2 . T riflu o p era z in e  is less 
lik e ly  to  c a u se  se d a tío n , h y p o te n ã o n ,  h y p o th e rm ia ,  o r  
a n tim u sc a r in ic  e ííec ts  b u t  is a s so d a te d  vvith a h ig h e r  
in d d e n c e  of e x tra p y ra m id a l e h e c ts  p a rt ic u la riy  w h e n  th e  
d a ily  dose e x ceed s 6  m g.

B re a s t  ( e e d in g . T h e  A m e ric a n  A c a d e m y  of P e d ia tr ic s1 co n - 
s iders  th a t, a lth o u g h  th e  effeCT o f  trif lu o p e ra z in e  o n  
b rea s t-fe d  in la n ts  is u n k n o v v n , its  u se  b y  m o th e r s  d u r in g  
b re a s t  teed in g  m a y  b e  o f c o n c e m  s in c e  a n tip sy c h o tic  d ru g s 
d o  a p p e a r  in  b re a s t  m ilk  a n d  th u s  co u ld  c o n c e iv a b ly  a lte r  
CNS íu n c tio n  in  th e  in ía n t  b o th  in  th e  s h o r t  a n d  lo n g  
te rm .

1. American Academy o( Pediatrìcs. The transfer of drugs and other 
Chemicals into human milk. Ptdiatrìa 2001; 108:776-89. [Retỉred May 
2010Ị Correctíon. ibid.: 1029. Aỉso avaỉlabỉe at: http://aappoỉỉcy. 
aappubllcations.Org/cgi/conteDt/iull/pcdUtrics%3bl08/3/776 (accessed 
29/04/04)

Interactions
A s fo r  C h lo rp ro m a z in e , p .  1051 .3 .

Pharmacokinetics
T rif lu o p era z in e  h y d ro c h lo r id e  is  re ạ d ily  a b so rb e d  h o m  th e  
g a sư o in te s tin a l  ơ a c t  a n d  p e a k  p la sm a  c o n c e n ơ a t io n s  o c c u r
1.5 to  6 h o u n  a f te r  o ra l  doses. B io av a ỉlab ility  is  s u b jẹ c t  to  
in te r in d iv id u a l v a ria tio n . I t  is h ig h ly  b o u n d  to  p ĩasm a  
p ro te in s . T h e  e lim ỉn a tio n  o f trif lu o p e ra z in e  is  m u ltíp h a s ic  
a n d  th e  te rm in a l  h a lỉ- li ỉe  is a b o u t  22  h o u rs .  T h e  m a jo r  
m e ta b o lite  is  th e  p o ssib ly  a c tiv e  N-oxide. O th e r  m e ta b o li te s  
i n d u d e  th e  s u lío x id e  a n d  th e  7 -h y d ro x y  d e riv a tiv e . 
T riflu o p era z in e  is  d is tr ib u te d  in to  b re a s t  m ilk .

The Symbol t  denotes a preparatỉon no longer actỉvely marketed

http://www
http://aappo%e1%bb%89%e1%bb%89cy
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P r e p a r a t í o n s

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

Single-ingrẽdient Pieporaliom. Arg.: Cuait Trifluoperazina; 
S te laó n e ; AustraL: S telazine; Braz.: Stelazine; CaruuL'. Tertlu- 
z in e t; Gr.: O xyperazine; S te lanne; Stelium; Hong Kong: 
Stelazine; Indùr. G m calm ; N eocalm ; Trinicalm ; Indon.: 
Stelazine; S tdosi; h i . : Stelazine; / t a i :  M odalina; Mex.: FIupa- 
zine; S te larine ; NZ: s td a z in e ;  Bus.: Triphtazine (TpmịrratHH); s. Afr.: S te la ã n e ; T crflu razm cf; Spain: Eskazine-f; ThaL: Psyra- 
zine; TtiĐ um ed; Triozine; T rip lex t; Turk.: Stìlizan; UK: 
Stelazine; Veneĩ.: t e p ta ã n e ;  T adorp il.

MuiH-ingredient PreporoHons. Arg.: C uait D; Cuait N f; Stelapan 
India: B enzyzine; c lo x id e  plus; Cynosleep; Equicalm; F Plus; 
Fit; Gastabid; G encalm  Plus; Kaytrix-C; Lacalm Plus; Lacalm; 
Librosym; U bro top ; M anocalm  Fo ite ; M anocalm  Plus; Neocalm 
Forte; N eơcalm  Plus; N onnozin; P araãn -C ; S yco t Trinicalm 
Forte; Trinicalm  Plus: ItaL: Parm odalin; Mac.: Stelabid.

Pbarmocopoekil Preparatiora
BP 2014: TriĐ uoperaxine Tablets;
USP 36: T rifluoperazine H ydrochloride lnjection; Trifluoperazine 
H ydrochloride Syrup; T riílu o p eraán e  Hydrochloride Tablets.

TríAuperÌdol ỊB A N , U S A N , rlN N I  

McN-JR-2498; R-2498; Triílupéridol; TriAuperidoli; TriAuper- 
idolum; TpM(J)jiynepMfloa ' ' 
4'-Fluoro-4-[4-hydroxy-4-{3-trifluoromethylphenyDpiperidi- 
no]butyrophenone.
C22H23F>I02=409.4.
C A S  —  749-13-3 .
A T C  —  N 0 5A D 02.

A T C  V e t — Q N 0 5 A D 0 2 .

Ụ N II—  R 88 6 9 Q 7 R 8 I. ■

TriAuperidol Hydrochloríde ỊB A N M , riN N M i

HÌdroclorurõ de ữiAuperidol; TriAụpéridol, Chlorhydrate de;
TriAuperidol, hidrodóruro de; TriAuperidoli Hydrochloridum;
Tpnộnynepnnona rnApoxnopna
C^Ha FaN02,HCI=445.9
Õ S  — 2 0 62-77-3 . ■■■-

A T C  —  N 0 5 A D 0 2 . -
A T C  V et —  Q N 0 5 A Ủ 0 2 .

U N II— U IC 8RB 6P 81:

P r o Ạ / e

T r iũ u p e r id o l is  a  b u ty ro p h e n o n e  w ith  ge n e ra l p ro p ertie s  
sk rú la r  to  th o se  o í  h a lo p e r id o l (p. 1077.1), a n d  h as  b e e n  
u sé d  a s  t h e  h y d ro c h lo r id e  in  th e  t re a tm e n t  of psychoses 
in d u d in g  s c h ữ o p h r e n ia .

P r e p a r a t ì o n s

Proprietary Preparations (detailỉ are given in Volume B)

Single ingrcdient Prepcimlioiu. Indùr. Tríperìdol.

T r í f l u p r o m a z i n e  IB A N , riN N i 

F)uopromazine; Triflupromazina; Triflupromazinum; Tpnộny-
npoMa3MH..
NN-Dimethyl-3-(2-ữìfluòromethylphenothiazir>-10-yl)propy- 
lamine. 1 1  ‘
C1gH,9F3NĩS=352.4 ■
C A S  —  146-54-3. • '■
A T C  —  N 05A A 05 . '
A T C  Vet — QN O SÁAO S. '
ỤN ỊI —  R 0 1 6 T Q F 9 5 Y .

P h a rm a c o p o e ia s .  I n  us.
U S P  3 6 : (T r iũ u p r o m a ã n e ) .  A  lig h t a m b e r  v iscous oily  liqu id  
t h a t  c ry s ta ll is e s  in to  la rg e  ir r e g u la r  c ry s ta ls  d u r ín g  
p ro lo n g e d  s to ra g e . P rac tica lly  in so lu b le  in  vvater. S tore in 
a ir t ig h t  c o n ta in e rs .  P ro te c t h o m  lig h t.

T r i f l u p r o m a z i n e  H y d r o c h l o r í d e  IB A N M , riN N M i 

Fluopromazine Hydrochloride; Hidrodoruro de triíluproma- 
zina;..Triflupromazina, ..hidrodoruro de; Triflupromazine, 
Chlorhyđratede; Trjflupromazini Hydrochloridum; Tpnộ/iy- 
npoMa3MHa rnflpoxfiopnfl.
C18H19F3N25>HCÌ=3885
CĂS —  1098-60-8. ' " • '
A T C  —  N Ọ 5 A A 0 5 .'' ' ■ •
A T C  V ồ  —  Q N 0 5 A A 0 5  
Ũ N ĨI— 1 9 E 75 N 4 Ầ 5 H M . :

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

U S P  3 6 : (T rillu p ro m a z in e  H y d ro c h lo rid e ) . A  w h i te  to  p a le  
ta n  c ry s ta llin e  p o w d e r  h a v in g  a  s lig h t c h a ra c te r is tic  o d o u r. 
S o lu b le  1 in  less  t h a n  1 o f  w a te r  a n d  o f  a lc o h o l a n d  1 in  1.7 
o f c h lo ro ío rm ; so lu b le  in  a c e to n e ; in so lu b le  in  e th e r .  S to re  
in  g lass  c o n ta in e is .  P ro te c t  h o m  lig h t.

ỊProfi'/ẹ
T rif lu p ro m a z in e  h y d ro c h lo r id e  is  a  p h e n o th i a õ n e  w ith  
g e n e ra l  p ro p e r tie s  s im ila r  to  th o se  o i  c h io r p r o m a à n e  
(p. 1 0 4 5 .2 ). I t  h a s  b e e n  u se d  m a in ly  in  t h e  m a n a g e m e n t  o í 
p sy c h o se s  a n d  th e  c o n tro l  o f  n a u s e a  a n d  v o m ld n g . 
T rííIu p ro m a z in e  h y d ro c h lo r id e  h a s  u s u a lly  b e e n  g iv e n  b y  
ứ ý e c tio n  b u t  í n  so m e  c o u n tr ie s  o ra l p re p a ra tio n s  m a y  h a v e  
b e e n  a v a ilab le .

P r e p a r o t io n s

Proprietory Preporotions (details a rc  given in  V olum e B) 

Síngle-ingredieni Preporotioní. Indừr. Siquil.

Phormocopoeỉal Preporalions
USP 36: Trifluprom azine H ydrochloride Injection; T riíluprom a- 
ú n e  H ydrochloride Tablets; Trifluprom azine Oral Solution.

T r i m e t o z i n e  IUSAN. riNNi

Abbott-22370; NSC-62939; PS-2383; Trimetozina; Triméto- 
zine; Trimetoánum; TpnMeĩopnH.
4-(3,4,5-T rimethoxybenzoyl)morpholine.
ChHI9N05=2813 
C À S  - 6 3 5 - 4 1 - 6 .

UNII — 3ỈEPT7G9PL

Profile
T rim e to z in e  h a s  b e e n  u se d  fo r  its  se d a tiv e  p ro p ertie s .

P r e p a r a t í o n s

Proprietary Preporations (details are given in  Volum e B) 

Single4ngredien> PreporoHonỉ. Hung.: T rìoxazint-

V a l n o c t a m ì d e  ÍUSAN, riNNỊ
McN-X-181; NSC-32363; Valnoctamida; Valnoctamidum; 
BanbHOtcraMMfl.
2-Ethyl-3-methylvaleramide.
C8H17NO= 143.2
Ớ s  — 4171-13-5 .

A T C  —  N 0 5 C M 1 3 . . . .
A T C  V et —  O N 0 5 C M 1 3 . 
u m  —  3Ọ 25N RX 9Y G .

Proíile
V aln o c tam id e , a n  iso m e r o f v a lp ro m id e  (p. 55 3 .2 ), h a s  b e e n  
g iven  o ra lly  in  t h e  t re a tm e n t  o f a n x ie ty  d iso rders . 

R e fe re n c e s .
ỉ . Bialcr M. et al. PhannacokiDecỉCS oỉ a valpromidc ìsomer, vaỉnocumide, 

in bealthy subjects. EurJClin Pharmacpl 1990; 38: 289-91.
2. Barel s, et ai. Stereoseỉectìve phvmacokinetỉc analysis of vaỉnocuunỉde 

ỉn heaỉthy subjccts and in paúents with cpilepsy. Girt Pharmacol Ther 
1997;61:442-9.

3. Bersudỉky Y. tỉ al. Valnoctamỉde a$ a valproate substỉtute vviih iow 
teratogenỉc potentíal In mania: a double-blỉnd. conưoỉỉed. add-on 
cỉỉnical tríal. Bipeỉar Disord 20! 0; 12; 376-82.

In te racH o n s . F o r  a  d iscu ssio n  o í  th e  p o te n tia l  in te ra c tio n  
b e tw e e n  c a rb a m a z e p in e  a n d  v a ln o c ta m id e , see  A n tiep ilep -  
tics, p .  5 16 .3 .

V e r a l i p r i d e  iriNNỊ

Veraliprịdá; Véralipride; Veralipridum; Bepannnpnfl.
W-[(l-Allyl-2-pyrrolidinyl)methyl]-5-sulphamoyl-2-veratra-
mide.
€i7H2sN30 5S = 3835  
C4S —  66644-81-3 .

A T C  —  N 05A L06.

A T C  Vet —  Q N 05A L06.

UNII —  S 7 0 6 4 Ỉ0 9 U D .

ProỊile
V era lip rid e  is a  su b s ti tu te d  b e n z a m id e  a n tip sy c h o tic  th a t  
h as  b e e n  u se d  in  th e  t re a tm e n t  o f  c a rd io v a sc u la r  a n d  
psych o lo g ica l sy m p to m s a s s o d a te d  w ith  th e  m e n o p a u s e .  
P re p a ra tio n s  o f  v e ra lip rid e  h a v e  n o w  b e e n  w ith d ra w n  h o m  
th e  m a rk e t  in  so m e  c o u n tr ie s  b e c a u se  o f  th e  o p in io n  th a t  
th e re  is  a n  u n a c c e p ta b le  b a la n c e  o f risk s  a n d  b e n e h ts ;  
ad v e rse  effec ts su c h  as a n x ie ty , d e p re s ã o n , a n d  ta rd iv e  
dysk in esia  h a v e  b e e n  a s so d a te d  vvith v e ra lip rid e , b o th  
d u rin g  a n d  a h e r  t re a tm e n t.

M e n o p a u s a l  d i s o r d e r s .  HRT vvith o e s tro g e n s  is t h e  m a ỉn -  
s ta y  oi t t e a tm e n t  fo r  a c u te  sy m p to m s a s s o d a te d  w i th  t s e  
m e n o p a u s e  (se e  p .  2 2 4 5 .1 )  b u t  w h e n  i t  is c o n s id e re d  to  be 
u n s u ita b le  a  v a r ie ty  o f  o th e r  d rugs i n d u d in g  v e ra lip ii  i e  
h a  v e  b e e n  t r i e d .1 I t  h a s  a lso  b e e n  tr ie d  w ith  ra lo x i íe n e  in  
p o s tm e n o p a u sa l  w o m e n .J H o w ev er, t r e a tm e n t  w i th  v e ra  li- 
p t ịd e  h a s  b e e n  a s s o d a te d  vvith  e x tra p y ra m id a ỉ a d v e is e  
e ữ e c ts3,4 a n d  i t  h a s  sừ ic e  b e e n  w ith d ra w n  h o m  th e  marl> e t 
in  so m e  c o u n tr ie s  (se e  a lso  a b o v e ).

1. Young RL. elal. Management oĩ menopause when estrogen cannot te 
used. Drugt 1990; 40:220-30.

2. Morgame G, et tứ. Veralìpride adnứnỉstered ìn combìnatìon w  tb 
raloxiíene decreases hot ũushes and improves bone denáty in ca ly 
postmenopausal womcn. Gyrưcoỉ Endocrinol 2004; 18:194-8.

3. Masmoudi K. et al. Tĩoubỉes extrapyramidaux sous vérallpride (Agré* ), 
ưaitemem symptoraadque des bouữées de chaicur à propos de 17 1  $. Rtv Mti ìntemt 2005; 26: 453-7.

4. Rạja M. Azzonỉ A. Tardỉve đyskỉnesỉa after long-teim veraỉỉprì le 
treatment. J Neuropsychiatr ơừt Neurosà 2005; Ỉ7ỉ 252-3.

P r e p a r a t i o n s

Propriẹtary Preparcrtionỉ (d eu ils  are given in  Volum e B)

Single-ingredient P reparation i. Arg.: Veralipral; Braí: A greíl; Chữa A grealt; Gr.: Phyllan: Mex.: Aclimafel: Veraligralt-

Muhi-ingredienl Preporaiion ỉ. Arg.: Veralipral T.

Zaleplon (BAN, USAN, clNNI

CL-284846; Ị-846; UC-10846; Tsaléploni; ZAL'846; Zaleplón 
Zaiéplone; Zaleplonum; 3 a/ienn0 H. 
3'-{3-Cyanopyrazolo[15-o]pynmidin-7-yl)-A/-ethylacetanilide 
C17H1SN50=305J 
C A S - 1 5 1 3 1 9 - 3 4 - 5 ,

A T C  —  N 05C P03 .
A T C  V et —  Q N 05C P 03.

UN II —  S 6 2 U 4 3 3 R M H .

P h a rm o c o p o e ỉa s .  I n  us.
U S P  36 : (Z a le p lo n ). A  w h i te  to  o ff-w h ite  povvder. P rac tica lly  
in so lu b le  in  w a te r;  sp a rin g ly  so lu b le  in  a lco h o l; s lig h tly  
so lu b le  in  p ro p y le n e  g lycol. P r o te a  h o m  ligh t.

Uses and Administration
Z alep lo n  is  3 p y ra z o lo p y rim id in e  w ith  s im ila r  sed a tiv e  
p r o p e r t ie s  to  t h e  b e n z o d ia z e p in e s  (s e e  D ia z e p a m . 
p . 1 0 6 3 .3 ). I t  is  u se d  as a h y p n o tic  in  th e  sh o r t- te rm  
m a n a g e m e n t  o f  in so m n ia  (be!ow ). Z a lep lo n  h a s  a  rap id  
o n s e t  a n d  s h o r t  d u r a t ìo n  o f a c tio n . T h e  u su a l o ra l d o se  is 
10 m g  a t  b e d tim e  a l th o u g h  us l icen sed  p r o d u a  in fo rm a tlo n  
n o te s  th a t  so m e  p a tie n ts  m a y  re q u ire  2 0  m g . E ld e rly  OI 
d e b il i ta te d  p a ũ e n ts  o r  th o se  a lso  tak in g  d m e t id in e  s h o u ld  be 
g iv e n  5 m g .  F o r  d o s a g e s  in  p a t i e n ts  w i th  h e p a tic  
im p a irm e n t,  se e  b e lo w .

A d m ỉm s tra H o n  in  h e p o tic  im p a irm e n t.  T h e  o ra l  do se  o ỉ 
z a le p ỉo n  s h o u ld  b e  re d u c e d  to  5 m g  a t  b e d tim e  in  p a tie n ts  
vvith m ild  to  m o d e r a te  b e p a tic  im p a in n e n t ;  it  sh o u ld  n o t  
b e  g iv e n  to  th o se  vvith s e v ere  im p a irm e n L

In so m n ia .  Z a lep lo n  is a  p y ra z o lo p y rim id in e  h y p n o tic . 
A ỉth o u g h  n o t  r e la te d  s tru c tu ra lly  to  th e  b e n z o d ia z e p in e s  it  
a p p e a rs  to  a a  b y  b in d in g  se le c tiv e ly  to  th e  b e n z o d ia z e p in e  
tỹ p e  I r e c e p to r  (B Z1- o r  a> |-recep tó rs) o n  th e  GABA su b - 
ty p e  A  c o m p le x . Z a!ep lo n  red u c e s  s leep  la te n c y  b u t  h a s  lit-  
t le  e ííe c t o n  s le e p  d u ra tio n ; it  is r a p id ly  a b so rb e d  a n d  
e lim in a te d  a n d  c o n s e q u e n t ly  res id u a l e ữ e c ts  th e  n e x t  d a y  
axe sa id  to  b e  m in im a ỉ .  T h e se  c h a ra a e r is t ic s  m a k e  i t  b e s t  
s u ite d  ỉo r  t h e  t r e a tm e n t  o f  p a d e n t ỉ  vvith in so m n ia  
(p. 1 033 .2 ) w h o  h a v e  d ư h c u lty  ỉa llin g  as leep ; z a le p lo n  c a n  
e ith e r  b e  ta k e n  a t  b e d tim e  o r  d u r in g  th e  n ig h t ư  a  p a tie n t  
h a s  ư o u b le  ỉa l ỉ in g  b a c k  to  sleep , p ro v id e d  th e y  a re  a ssu re d  
o í  a t  le a s t  4  h o u r s  u n in te r ru p te d  sleep .
R e íe re n c e s .

1. Anonymouỉ. Zalcplon toi insomnia. Mtd Lta OruỊí TTier 1999; 41:93-4.
2. Danjõu p, et ũ i A comparison oí thc residual eíỉects oỉ zaleplon and 

zolpidcm ỉoIIowỉng admìxiìsaatỉon 5 to 2 h betore awakenỉng. Br J CUn 
phàrmacol 1999; 48: 3Í7-74.

3. Eỉỉe R, a  aỉ. sleep latenqr ỉs shonened durìng 4 weeks of treatmenl with 
aaleplon. a novcl nonbenzodiazepỉnc hypnotìc. J ơirt Psỵchiatry 1999; 
Mh 536-44.

4. Dooley M, Plosker GL. Zalcplon; a revieiv oí its use ỉn the treatment oỉ 
insomnia. Drup 2000; 60: 413-45.

5. George CFP. Pyrazolopyòmiđines. ỈMtưtí 2001; 358:1623-6.
6. Terrano MG, ít al. New drugs for ìnsomnia: comparatỉve lolerability of 

zopidone. zolpidem and zaleplon. DruỊ SafeTy 2003; 26; 261-82.
7. Batbcra J, Shapxio Ịsic] c. Beneỉỉi-rtsk assessment oĩ zaleplon ỉn the 

ữeatment ot insomnia. DntỊ Safcty 2005; 28: 301-18.

Dependence and Wìthdrav/al
As fo r  D ia z ep a m , p .  1 0 6 5 .1 .

Adverse Effects, Treatment, and Precautions
As fo r  D ia z ep a m , p .  1 065 .3 . Z a lep lo n  sh o u ld  b e  u s e d  w ith  
c a u tio n  a n d  in  r e d u c e d  d o sc s  in  p a tie n ts  w i th  h e p a tic  
im p a irm e n t,  a n d  s h o u ld  b e  a v o id e d  vvhere th is  is  se v ere .

All cròss-reỉerences reíer to entries in Volume A



■ Trifỉuperidol/Ziprasidone 1115

T re a tm e n t  o f o v e rd o se  is  la rg e ly  su p p o rtìv e . T h e  b e n e fit 
o f  gas tr ỉc  d e c o n ta m in a t ìo n  is u n c e r ta in ;  a c tív a te d  charco a l 
m a y  b e  g iv e n  o ra lly  to  p a tie n ts  w h o  p r e s e n t  vvithin o n e  
h o u r  o f  in g e s tío n  o f  m o re  t h a n  50  m g  za )e p lo n  b y  ad u lts , o r  
lm g /k g  b y  c h ilđ re n , p r o v ld e d  th a t  th e  a irw a y  c a n  b e  
p ro te c te d . F lu m a z e n iỉ  (p . 1 552 .2 ) m a y  ta r e ly  b e  u se d  to  
rev e rse  t h e  e S e c ts  o f s e v e r e  z a le p lo n  to x ic ity .

R e íe re n c e s .
1. Israel ẠG. Kramer JA. Salety of galeplon in the treaanent oi Insomnia. 

Am  Pkermaather 2002; 36: 352-9.

A b u s e . I n  a  c o n tro lle d  s tu d y  in  h e a lth y  p a tie n ts  w ith  a  
h is to ry  o f d ru g  a b u se , z a le p lo n  w a s  s h o v ra  t o  h a v e  a  c o m - 
p a ra b le  a b u s e  p o te n t ia l  to  t h a i  oí t h e  b e n z o d ia z e p in e , tri-  
ã z o la m .1

I. Rush CR. ạ  tl. ZaiepIon and niaaolain in humans: acute behavỉoral 
eOects and abuse potcntial. Prychopkarmacolũqy (Btri) 1999; Ị45: 39-51.

B re a s t  t e e d in g .  L ic en se d  p r o d u a  in ío rm a t ìo n  fo r  z a lep lo n  
a d v ises  t h á t  Ít ỉh o u ld  n o t  b e  g iv e n  to  b rea s t-íe ed in g  
m o th e r s  s in c e , a ỉ th o u g h  o n ly  a  sm a ll a m o u n t  is  ex c re ted  
in to  b re a s t  m ilk , th e  e ffe c t  o n  th e  n u rs in g  ỉn la n t  is n o t  
k n o w n .

Z a lep lo n  w a s  d e te c te d  in  th e  b re a s t  m ilk  o f  5 w o m e n  yvho 
h a d  b ẽ e n  g iv e n  a  1 0 -m g  d o s e .1 T h e  m ilk -to -p la sm a  
c o n c e n tra t ío n  r a d o  fo r  z a le p lo n  w a s  a b o u t 0 .5 . N o  inlãnts 
w e re  b re a s t  fe d  d u r in g  t h e  s tu d y .

1. Danvltíi M. tí  ai. Rapỉd disappearance oí zaỉepỉon Ễrom breast mỉik after 
oraỉ admỉnỉsưatỉOD to ỉactatìng vvomen. J ơm  Pharmacoỉ 1999; 39; 670-
4.

E ffe d s  o n  m e n ta l  ỉ u n d io n .  F o r  re p o r ts  o ỉ  a d v e rse  e ttec ts  
o n  m e n ta l  h in c t ío n , s u  c h  as  c o m p ie x  s le e p -re la te d  b e h a -  
v iou rs , a s s o d a te d  w ith  s o m e  h y p n o t ic s  in c lu d in g  za lep lon , 
see  u n d e r  Z o lp idem , p .  1 1 1 7 .2 .

H y p e rse n ỉilìv H y . F ọ r m e n t io n  o f a n a p h y la c to id  rea c tio n s  
a s s o d a te d  w i th  so m e  h y p n o t ic s  in d u d in g  za lep lo n , see  
u n d e r  Z o lp id em , p. 1 1 1 7 .2 .

O v e r d o s o g e .  A  re p o r t  o f  o v e rd o se  w ith  z a le p lo n  n o te d  ỉo r  
th e  b lu e -g re e n  d i ỉc o lo ra t io n  o f  t h e  p a tie n t 's  m o u th  a n d  
lìps, u r in e ,  a n d  e m esis, v vh ich  w a s  a tt r ib u te d  to  th e  d y e  
u se d  in  t h e  z a le p lo n  c a p su le s  in g e s te d .1

1. Louls CJ, n  al. A case oi  aaleplon overdose. ơin Taxừat 2008: 46:782.

P o r p h y r ia .  T h e  D ru g  D a ta b a se  fo r  A c u te  P o rp h y ria , co m - 
p ile d  b y  th e  N o n v e g ia n  P o rp h y ria  C e n tre  (NAPOS) a n d  
th e  P o rp h y iia  C e n tre  S tv e d e n , d a s s ih e s  z a le p lo n  as possi- 
b ly  p o rp h y r in o g e n ic  i t  s h o u ld  b e  u s e d  o n ly  tv h e n  n o  sa ỉe r  
a l te m a t iv e  is av a ila b le  a n d  p r e c a u t io n ỉ  s h o u ld  b e  c onsid - 
e re d  in  v u ỉn e ra b le  p a t i e n ts .1

1. The Dnig Daubase tor Acute Porphyria. Available a t http://www. 
dnJ9s.p0rphyria.org {aecessed H /10/ l  ỉ )

Interactions
A s ío r  D ỉa z e p a m , p . 1 0 6 8 .1 . Z a le p lo n  is  p r tm a rily  
m e ta b o lis e d  b y  a ld e h y d e  o x id ase  a n d  u se  w i th  in h ib ito rs  
o f  th is  e n z y m e , su c h  a s  c ữ n e tid in e , m a y  re s u l t  in  in c re a se d  
p lasm a  c o n c e n tra t ìo n s  o f  z a le p lo n  (see  U ses a n d  À dm in is- 
t ia t io n ,  p . 1 1 1 4 .3 ). Z a le p lo n  is a lso  p a rt ly  m eta b o lise d  b y  th e  
c y to c h ro m e  P 4 5 0  is o e n z y m e  C Y P3A 4 a n d . c o n se q u e n tly , 
c a u d o n  i ỉ  a d v ise d  vvhen  z a ỉe p lo n  is g iv en  w ith  d rugs th a t  
a re  su b s tra te s  fo r, o r  p o t e n t  in h ib i to is  o t  th is  iso e tu y m e . 
C im e tid in e  is  a lso  a n  in h ib i to r  o f  CY P3A4 a n d  th u s  in h ib i tỉ  
b o th  th e  p r im a ry  a n d  s e c o n d a ry  m e ta b o lic  pathvvays o f 
za le p lo n .

U se  w i th  r i í a m p ió n  o r  o th e r  p o te n t  e n z y m e - in d u d n g  
d ru g s  m a y  a c c e le ra te  t h e  m e ta b o lism  oí z a ỉe p ỉo n  a n d  red u c e  
its  p lasm a  c o n c e n ư a tio n s .

Pharmacokinetics
Z alep lo n  is rap id ly  a b s o rb e d  fro m  th e  g a s tro in te sd n a l tra c t  
tv ith  p e a k  p la s m a  c o n c e n ư a tio n s  r e a c h ẽ d  in  a b o u t  o n e  h o u r  
a h e r  o ra l  d o sa g e . A  h e a v y  m e a l o r  o n e  vvith a h ig h -fa t  
c o n te n t  d e la y s  a b s o rp tio n  a n d  r e d u c e s  p e a k  c o n c e n tra tio n s . 
B io a v a ila b ility  is a b o u t  3 0 %  d u e  to  s ig n ih c a n t S rs t-p ass  
h e p a tic  m e ta b o lism . Z a le p lo n  is m e ta b o lis e d  prim axily  b y  
a ld e h y d e  o x id a se  to  ỉo r m  5 -o x o -z a le p lo n  a n d . to  a  le s se t 
e x te n t,  b y  t h e  c y to c h ro m e  P 4 5 0  iso e n z y m e  CYP3A4 to  
d e se th y lz a le p lo n , w h ic h  is  ỉ u r th e r  m e ta b o lis e d  b y  a ld e h y d e  
o x id a se  to  5 -o x o -đ e s e th y lz a le p lo n . T h e  p la sm a -e lim in a tio n  
h a lỉ- li ỉe  o ỉ  z a le p lo n  is  a b o u t  1 h o u r .  A b o u t 7 0 %  of a  d o se  is 
e x c re te d  in  t h e  u r in e  a s  th e s e  in a c d v e  m eta b o li te s  o r  th e ir  
g lu c u ro n id e s ;  ỉess  t h a n  1 %  is e x a e t e d  u n c h a n g e d . A b o u t 
17 %  o f  a  d o se  ỉs  e l ỉm in a te d  ín  t h e  faeces, m a ỉn ly  a s  5-0X0- 
z a le p lo n . Z a ỉep lo n  is d is t r ib u te d  in to  b re a s t  m ỉlk . 

R e íe re n c e s .
1. Greenblatt DJ. tt tỉ. Compendve Idnedcs and dynamics of raleplon, 

lolpidem. and placebo. ơin Phtrmacoỉ Thtr 1998; 64: 553-61.
2. Dròver D, tt ã/. Pharmacolclnetics. phaRnacodynamics, and reladve 

phannacokỉnetỉc/phannacođynaniỉc pxo&les 01 ralepỉon and zolpỉdem. 
ơỉn Thtr 2000; x í  1443-61.

3. Drover DR. Comparattve pharmacolcinetỉcs and pharmacodynamics of 
shorr-ícting hypnosedatives: úleplon, xolpỉdem and sopldone. ơin 
rhtrmaakuut 2004; 43: 227-38.

P r e p a r a t i o n s

Proprietary Preparations (details axe given in  V olum e B)

Sỉngte-ingreclient Pnparationí. Arg.: H egon; H ipnodem ; Belg.: 
Sonata; Braz.: Sonata; Chữẹ: P len idon; Sedartrỵl- chìnar. A n Ji 
Xin ( 3 ệ £ í ) ;  An W ei De (£ ỈÈ W ); A n  Yun (3 c S );  Bai Jie  M in 

En N uo X in ( S ì ĩ /d : ) ;  H e B ang  u  A n  ( ^ ^ a t í ỉ ) ;  H ui 
Ning ( B 1? ) ;  Hui Te N ing ( B # 1? ) ;  Q u  N ing ( t ìỸ ) ;  Rui c h e n  
(ỈKJK); Si M ei ( S ^ ) ;  Si Te C hang  J ĩa  ()V r#-ií:#); S iw eitan  ( S  
& £ ) ;  Tong An Qi cz.: Sonata; Zerene; Dam.-. Sona-
ta; F in .: S onatat; Ga.: Sonata; Gr.: Sonata; Hung.: Sonata; btdũt: Zalep; Zaplon; Zaso; hi.: Sonata; Zerene; ItÕL: Sonata; 
Z erenef; Neth.: Sonata; Z eren ef; PoL: Seloỉen; Sonata; Zerene; PorL: Sonata; Zerene; Rus.: A n d an te  (ABAanre); Spain: Sona- 
ta f ; StverL: Sonata; Switz.: Sonata; UK: Sonata; Ukr.: A ndan te  
(AnaaHTe); Seloỉen (CeaoộeH); USA: Sonata.

Phamacopoeial Preporations
D SP 36; ia le p lo n  Capsules.

Z i p r a s i d o n e  ỊBAN, riNNi
Ziprasidona; Ziprasidonum; 3nnpacnflOH.
5-{2-[4-(1,2-BenzisothTazol-3-ỷl)-1-piperazinyỊ]ethyl}-6-
chloro-2-indolinone.
C2,H2lCIN«OS=412.9
CAS— 146939-27-7 (áprasidone). . _ . . ,
ATC —  N05AE04 
Atc Ver — QN05AE04.
ỤNII —  6UKA5VEJ6X.

S p r a s i d o n e  H y d r o c h l o r i d e
(BANM, USAN. rlNNMI
CP-88059-1; CP-88059; Hidroclorurò de : ziprasidona; 
2prasidọnạ, hidrocloruro de; Ziprasidone, Chlorhydrate de; 
zjprasidbni hydrochloridum; 3nnpaci4q0Ha rVtqpoxnopnQ. 
C2|H2,QN«0S,HCI.H20=4674 .
CẠS — ĩ22883-93-6 (anhydròủs ẩipKisdóne hydrodìloride);
:138982-67 9.(zìprasidone hydrochloride monohydrate).
ATC —  N05AE04 • ‘ '
ATC Vet — QN05AE04. -
UNII — 216X0810RU.

P h a rm a c o p o e ia s .  In  Eur. (see p. vii) and u s .

P h . E u r .  8: (Z ip ras id o n e  H y d ro c h lo r id e  M o n o h y d ra te ) .  A 
w h i te  o r  sligh tly  p ln k  povvder. I t  e x h ib its  p o ly m o rp h ism . 
P racticaU y in so lu b le  in  vvater; s lig h ủ y  so lu b le  i n  m e th y l 
a lc o h o l a n d  in  d ic h lo ro m e th a n e . P ro te c t  h o m  lig h t.

U S P  3 6 : (Z ip rasid o n e  H y d ro c h lo r id e ) . A  w h ite  to  s ligh tly  
p in k  p o w d e r . P ra c tica lly  in so lu b le  in  w a te n  v e ry  so lu b le  in  
m e th y l  alcoho l; s lig h tly  s o lu b le  i n  iso p ro p y l a lc o h o l a n d  in  
h o t  te t r a h y d r o h ira n .  S to re  in  a ir t ìg h t  c o n ta in e rs .  P ro te c t 
b o m  lig h t.

Z i p r a 5 Ì d o n e  M e s i l d l e  (BANM. ríNNMl
CP-88059/27; Mesilato de ziprasidona;aprasidona, mesilato 
de; Ziprás1done, Méslỉate de; Ziprasidorie Mesytate; 
ZiprasídGné Mesylate (USAN); Z!prasidonf Mesilas; Bnnpacn- 
■flOHa Me3unaT. ‘
C2IHj,CỈN40S,CHg03S,3H20=563.1
CAS— 199191-69-0. ■ -
ATC —  N05AE04.
ATC Vet —  QN05AE04. 
iiNU —  3X6SAX83JZ

Uses and Adminỉstration
Z ip ra s id o n e  is a n  a ty p ic a l a n tịp s y c h o tic  re p o r te d  to  h a v e  
a íí in ity  fo r a d re n e rg ic  (d i) , h is ta m in e  (H i), a n d  s e ro to n in  
(5-H T 2) rec e p to rs  as  w e ll a s  d o p a m in e  (D 2) rec e p to rs . I t  is 
u se d  fo r  th e  t r e a tm e n t  o ỉ  s c h iz o p h re n ia  (b elo w ) a n d  in  
a c u te  m a n ic  o r  m ix e d  ep iso d e s  a s s o d a te d  vvith b ip o la r  
d iso rd e r  (belovv). Z ip ra s id o n e  is  g iv e n  o ra lly , u su a lly  as  th e  
h y d ro c h lo r id e ;  i t  is a lso  g iv e n  p a re n te ra l ly  as  th e  m es ila te . 
Z ip ra s id o n e  b isu K ate  h a s  a lso  b e e n  u se d . D oses a re  
e x p re s se d  in  te rm s  o í  t h e  b a se ; á p r a s id o n e  h y d ro c h lo r id e
11 .3  m g  o r  ú p r a s id o n e  m e s ila te  13 .6  m g  a re  e a c h  e q u iv a le n t 
to  a b o u t  lO m g  o f  á p ra s id o n e .

F o r  t h e  ư e a tm e n t  o ỉ  s c h i z o p h r e n i a ,  ã p r a s id o n e  
h y d ro c h lo r id e  is g iv e n  in  a n  in it ia l  o ra ỉ  d o se  e q u ỉv a le n t to  
2 0  m g  tvvice d a ily  vvith  fo o d . D oses m a y  h e  íncxeased  li 
n e c e ssa ry  a t  in te rv a ls  o f  n o t  le ss  t h a n  2  d a y s  u p  to  8 0  m g  
tvvice daily . P o r  m a in te n a n c e .  d o ses  a s  lo w  as  2 0  m g  tvvice 
d a ily  m a y  b e  e ffecd v e .

P ot a c u te  a g ita tío n  i n  p a tie n ts  w ỉ th  s c h iz o p h ren ia . 
s p r a s id o n e  m a y  b e  g iv e n  as  t h e  m e s i la te  b y  In tra m u sc u la r  
in je c tio n . T he  re c o m m e n d e d  d o se  is  e q u iv a le n t  to  10 to  
2 0  m g  as  r e q u ire d . to  a  m a x im u m  o f  4 0  m g  d a ily  ỉo r  3 
c o n se c u tìv e  d ay s. D o ses  o f  lO m g  m a y  b e  g iv e n  e v e ry  2 
h o u r s  a n d  d o ses  o f  2 0  m g  m a y  b e  g iv e n  e v e ry  4  h o u rs . 
P a tie n ts  sh o u ld  b e  svvitched  tõ  o ra l t h e r a p y  ã s  so o n  as 
po ssib le .

F o r  th e  ư e a tm e n t  o ỉ  acute m ixíđ  OT m anic cpừodes in  
b i p o la r  d i s o r d e r ,  à p ra s id o n e  h y d r o c h lo r id e  is  g iv e n  in  a n  
in it ia l  o ra l dose  e q u iv a le n t  to  4 0  m g  tw ice  d a ily  w ith  food . 
T h e  dose sh o u ld  b ẽ  in cx eased  to  6 0  o r  8 0  m g  n v ỉc e  d a ily  o n  
th e  second  đ a y  o f  t r e a tm e n t  a n d  s u b s e q u e n t ly  a d ju s te d  
a c co rd in g  to  to le ra n c e .  ỉ t  is  a lso  u s e d  ÍÒT t h e  nuứntaum a  
treatm ent of b ip o la r  d iso rd e r  a s  a n  a d ju n c t  t o  l i th iu m  o r 
v a ip ro a te ; p a tie n ts  sh o u ld  b e  c o n tin u e d  o n  th e  sa m e  d o se  
o n  w h ic h  th e y  w e r e  stab ilised . v v ith in  a  t a n g e  o f  4 0  to  8 0  m g  
tw ice  daily.

B ịp o la r  d iso rd e r .  Z ip rasid o n e  is  eB ec tiv e  i n  t h e  m a n a g e -  
m e n t  of a c u te  m a n ia  in  p a tie n ts  w i th  b ip o la r  d iso rd e r1-2 
(p. 397 .2) b u t  i t  m a y  b e  a sso c ia te d  w ith  t h e  in d u c t io n  o f 
m a n ia  o r  h y p o m a n ia  in  s u c h  p a tie n ts .3 I t  is a lso  u s e d  as  a n  
a d ịu n c t in  m a in te n a n c e  tr e a tm e n t.4

1. Kedc PE, tr tl. Zlprjsidone in the treatment of acute bípolar manìa: a
three-week, plecẽbo^ontrolled, double-blind. nndomỉủd trisL Am J 
Pĩydùứữy 2003; 160:741-8. . _

2. Kedc PẼ íf tL Long-term saỉety and eãkacy 0( nprasidone in 
subpopuladons of patlents wirh blpólar mania. J cún Pĩychmĩry 2009; 70: 
844-51.

3. Baidassano CF. ít ai. Zlprasìdone-assocỉated manỉa: a case seiies and 
review oí the mechanism. Bipơlar Dãord 2003; 3:72-5.

4. Bowden CL tt tl. Ziprasidone plus a mạod stabUixer in subjeas with 
bipolar I disorder a 6-month. rãndomiied. placebo-controlled. double- 
blìnd trial. ]  Clin Psydãaữy 2010; 71:130-7.

S c h iz o p h re n ia .  A  sy s te m atic  rev ievv1 o f t h e  e íh c a c y  a n d  
sa íe ty  o f á p ra s id o n e  in  p a tie n ts  w i th  s c h iz o p h re n ia  
(p . 1031.3) fo u n d  th a t  h o m  th e  lỉm ite d  d a ta  a v a ilab le  
n p ra s id o n e  w a s  a s  e& ectỉve as  h a lo p e r id o l;  ỉ t  w a s  Iess 
lik e ly  to  p ro v o k e  e x tra p y ra m id a l d iso rd e rs  b u t  a p p e a re d  to  
c a u se  m o re  n a u s e a  a n d  v o m itin g . a n d  p a in  a t  th e  s ite  o ỉ  
in je c tio n . A c o m p a ra tìv e  s tu d y 1 o f  in tr a m u s c u la r  á p ra s i -  
d o n e  w ith  in tta m u s c u la r  h a lo p e r id o l a lso  í o u n d  a  ía v o u r-  
ab le  o u tco m e  in  p a tie n ts  w i th  a c u te  p sy c h o se s . A t th e  
tim e  co m p a riso n s  w ith  o th e r  a ty p ic a l a n tip sy c h o tic s  w e re  
lack ing . H o w e v e r, a  m o re  r e c e n t  revievv,5 c o n c lu d e d  th a t , 
b a se d  o n  l im ite d  d a ta , á p ra s id o n e  m a y  b e  s lig h tỉy . less 
e ííec tiv e  t h a n  a m iỉu lp r id e ,  o la n z a p in e , a n d  r isp e rid o n e  
b u t  h a d  a lovver p ro p e n s ity  to  in d u c e  w e ig h t  g a in  a n d  
a sso d a te d  a d v e rse  eH ects.

1. Bagnalỉ A, et ai. ZỉprasỉdoDe for schỉzophrenỉa and severe mental ilỉness. 
Avãiỉabỉe in The Cochrane Database oỉ Systematỉc Revieirs; Issue 4. 
Chlchester John WUey; 2000 (accessed 20/10/05).

2. Brook Sa et aỉ. Intramũscular zỉpnsidone compared whh ỉnoamuscular 
ỉuỉoperỉdỡỉ ỉn the creatmenc <À acute píychosh. J ơin Psỳdứatry 2000; 
61: 933-41.

3. Komọssa K. «  a l Zipnsỉdone versus other atypicaỉ antỉpsychotícs íor 
schixophrenia. Avaùable ỉn The Coduane òatabase õỉ Systematic 
Reviews; ỉssue 4. Chỉdiesten John Wiley; 2009 (accessed 23/11/09).

T o u re tte 's  s y n d ro m e .  W h e n  d ru g  t r e a tm e n t  is  r e q u ừ e d  ío r  
tics a n d  b e h a v io u ra l  d is tu ib a n c e s  in  T o u re tte 's  sy n d ro m e  
(see  Tics, p . 1 0 3 0 .1 ), h a lo p e r id o l o r  p im o r id e  a re  c o m - 
m o n ly  u se d  b u t  a ty p ic a ỉ a n tip sy c h o tic s  su c h  a s  r ip ra s iđ o n e  
a re  in creasin g ly  b e in g  t r ie d .1

ỉ . Saỉlee FR. €t ai. Qprasiđone treatment oỉ diỉldren and adolescents whh 
Tourette's syndrome: a pỉỉot study. J Am Acad ơiiíd Adohsc Psyehìatry 
2000; 39: 292-9.

A^er&EỊ^ts^Trtttmen^andPrecautịons
A lth o u g h  à p ra s id o n e  m a y  ỉ h a r e  so m e  oi th e  a d v e is ẹ  eữẹcts 
se e n  w ũ h  th e  d a s s ic a l  a n tip sy c h o tíc s  (see  c h ỉo ip r o m a z in e ,  
p . 1047.2), th e  i n d đ e n c e  a n d  s e v e r i ty  o f  s u c h  e ííe c ts  m a y  
v a ry . F re q u e n t  a d v e rse  e S e c ts  w i th  á p ra s id o n e  in d u d ẽ  
so m n o le n c e , r a s h  o r  u rtic a ria , g a s tro in te s tin a l  d is tu tb a n c e s , 
d ỉzziness, f lu - lik e  sy m p to m s , h y p e r te n s io n , h e a d a c h e , 
ag ita tio n , c o n fu s io n , a n d  d y sp n o e a . O r th o s ta tic  h y p o -  
te n s io n  m a y  b e  a  p ro b le m , p a rt ic u la r ìy  w h e n  s ta r tin g  
ư e a tm e n t .  Z ípcasidone m a y  ín c re a se  p r o la c tin  leve ls  a n d  
vveight g a in  h a s  a lso  b e e n  n o te d . S e x u a l d y s h m c tio n  h as  
b e e n  rep o r te d  in íre q u e n t ly .  E x tra p y ra m id a ỉ sy m p to m s  m a y  
o c cu r, a n d  ta rd iv e  d y sk in e s ia  m a y  d e v e lo p  w i th  p ro lo n g e d  
u se . T h ere  h a v e  a lso  b e e n  in í r e q u e n t  o r  r a  re  cases  o f 
ch o le s ta tic  ĩa u n d ic e ,  h e p a ti tis , se ixu res, b lo o d  d yscrasias 
i n d u d in g  a g ra n u lo c y to s is , le u c o p e n ia , n e u tr o p e n ỉa ,  a n d  
th ro m b o c y to p e n ia , a n d  h y p e rlip id a e m ia . H y p e rg ly c a e m ia  
oc c u rs  u n c o m m o n ly  vvith á p ra s íd o n e .  C lin ica l m o n ito rin g  
fo r h y p e rg ly c a em ia  h a s  b e e n  re c o m m e n d e d , e s p e d a l ly  in  
p a tie n ts  vvỉth, o r  a t  risk  o £  d e v e lo p in g  d iab e te s .

Z ip rasid o n e  h a s  b e e n  a s s o d a te d  w i th  d o s e -re la te d  
p ro lo n g a tio n  o f  th e  QT in te rv a l .  B e c a u se  o í  th is  a n d  th e  
c o n s e q u e n t d a n g e r  o f l if e - th re a te n in g  a r rh y th m ia s  s u c h  as 
to r s a d e  d e  p o in te s  a n d  s u d d e n  d e a th ,  í ts  u s e  is 
c o n tr a - in d ic a te d  in  p a t ỉ e n ts  w i th  a  h i s to r y  o f  QT 
p ro lo n g a tio n  o r  c a rd ia c  a r rh y th m ỉa s ,  w i th  r e c e n t  a c u te  
m y o ca rd ia l in ía rc tío n , o r  w i th  d e c o m p e n s a te d  h e a r t  ỉa i lu re . 
C e rta in  m e d ic a tio n s  m a y  a lso  in c re a se  t h e  r isk  (see  
In te ra c tio n s . p .  1 1 1 6 .1 ). B a se lin e  s e ru m  p o ta s s iu m  a n d  
m a g n e s iu m  s c re e n in g  s h o u ld  b e  p e r ỉo rm e d  i n  p a tie n ts  w h o  
a re  a t  r isk  o f  s ig iứ B can t e le c tro ly te  d is tu rb a n c e s  a n d  
h y p o k a la e m ia  o r  h y p o m a g n e s a e m ia  s h o u ỉd  b e  c o rre c te d  
b e ío re  s ta r tin g  á p ra s id o n e  th e ra p y . S e ru m  e le c tro ly te s  
s h o u ld  b e  m o n ito re d  in  p a tíe n ts  vvho s ta r t  d lu re tic  th e ra p y  
d u r in g  ã p r a à d o n e  tr e a tm e n t.  P a tie n ts  r e c e iv in g  ã p ra s id o n e  
vvho h a v e  sy m p to m s  th a t  m ig h t  in d ic a te  to rs a d e  d e  p o ln te s

The Symbol t  denotes a preparation no longer actively marketed
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(e.g. diz7iness. palpitations. or syncope) should be hirther 
evaluated.

Z ip ra s id o n e  s h o u ld  b e  u s e d  w ith  c a u tìo n  in  p a tíe n ts  w i th  
a  h i s to iy  o f se iz u res  o r  in  c o n d itio n s  t h a t  lovver t h e  se iz u re  
th re s h o ld ,  c a rd io v a sc u la r  o r  c e re b ro v a sc u la r  d isease , o r  
c o n d i t io n s  v v h ich  p re d is p o s e  to  b y p o te n s io n .  S in c e  
in tra m u s c u la r  in je c tio n s  a re  lo rm u la te d  w i th  c y d o d e x tr in ,  
w h ic h  is  c le a re d  b y  re n a l  h l tr a tio n , lic e n se d  p ro d u c t  
in ío rm a t io n  re c o m m e n d s  c a u n o n  in  p a t i e n t ỉ  w i th  r e n a l  
im p a in n e n t .

Z ip rasid o n e  m a y  a ữ e c t th e  p e r io im a n c e  o f sk ille d  ta sk s  
in c lu d in g  driv ing .

E ffec ts o n  b o d y -w e ig h t .  T h e  in c re a se d  r isk  o ỉ  vveìght g a ìn  
w i th  so m e  a ty p ic a l a n tip sy c h o tic s  is  d isc u sse d  u n d e r  
A d v e rse  Effects o f  C lo zap in e , p . 1059 .1 .

E R e d s  o n  c a rb o h y d r o te  m e ta b o lis m . T h e  in c re a se d  h s k  
o f g lu co se  in to le ra n c e  a n d  d iab e te s  m e ll itu s  w i th  so m e  
a ty p ic a l an tip sy c h o tic s , a n d  re c o m m e n d a t io n s  o n  m o n ito r -  
in g , a re  d iscussed  u n d e r  A d v erse  EH ects of C lo zap in e , 
p . 1059 .2 .

E ffec ts o n  th e  c o rd io v o s c u la r  S ystem . F o r  a  d iseu ssio n  o f  
su d d e n  u n e x p e c te d  d e a th s  a s s o á a te d  w i th  a n tip sy c h o tic  
u se , see  u n d e r  A dverse  E ttec ts o f  C h lo rp ro m a z in e , 
p . 1047 .3 .

E ỉ íe d s  o n  lip id  m e ta b o lis m . T he  i n a e a s e d  risk  o f h y p e r-  
lip id a e m ia  vvith so m e  a ty p ic a l a n tip sy c h o d c s  is d iscussed  
u n d e r  A dverse  EK ects o f C h lo r p ro m a à n e ,  p . 10 4 9 .1 . See 
a lso  E ffec ts o n  C a rb o h y d ia te  M e ta b o lism  u n d e r  A d v erse  
E£fects oí C lozap ine , p . 1059.2 .

T he  e ld e r iy .  F o r a  d ìsc u ss io n  o ( t h e  r isk s  a sso c ia te d  w ith  
a n tip sy c h o tic  u se  i n  th e  e ld e rly , see  u n d e r  P re c a u tio n s  o f 
C h lo rp ro m a z in e , p . 10 5 1 .1 . T h e  u s e  o f  a ty p ic a l  a n tip sy -  
c h o tic s  i n  e ld e rly  p a tie n ts  w i th  d e m e n t i a  is  a lso  d iscussed  
in  h i r t h e r  d e ta il u n d e r  R isp erid o n e . p . 11 0 5 .1 .

E x tra p y r a m id a l  d i s o r d e r s .  T ard iv e  d y sk in e s ia  h a s  b e e n  
a s s o d a te đ  w íth  á p ra s id o n e  th e r a p y ;1"3 o n s e t  r a n g e d  fro m  
2  to  3 4  m o n th s  a í te r  s ta r tín g  th e  d ru g . A c u te  d y s to n ia  h a s  
a lso  b e ẹ n  reported*-5 w ith  z ip ra s id o n e . H o w e v e r, th e  i n d -  
d e n c e  o f  e x tra p y ra m id a l a d v e rse  e ỡ e c ts  (p . 1 0 49 .2 ) is g e n - 
e ra lly  Io w e r  w ith  a ty p ic a l t h a n  d a ssic a l a n tip sy c h o tic s .

1. Roscnquiỉt KJ. tí al. Tardive dyskinesia and riprasidone. Am J Pĩychiatry 
2002; 159: 1436.

2. Kedc ME, tí ai. Zỉprasỉdone*related tardỉve dyskinesia. Am J Psychiaỉry 
2004; 161: 175-6.

3. Ananih J, tí ai. Tardỉve dyskineãa in 2 panenis trcaied with zỉpnsỉdone. 
J Psychiatry Neuroíd 2004; 29: 467-9.

4. Segenbeỉn M.t ía /.  Zípraãdone-iflductd Pisa syndrome after dozapíne 
treatment J Neurọpsyehừưr ơirt Neurosd 2003; 15: 458-9.

5. Mason MH, tí al. Zỉpraddone~induced acute dystonia. Am J Psydiiatry 
2005; 162: 625-6.

M o n ia .  A lth o u g h  i t  is  u se d  in  th e  t r e a tm e n t  o f b ip o la r  dis- 
o rd e r , á p ra s id o n e  h a s  b e e n  a s so d a te d  w ith  r e p o r ts  o{ 
m a n ia  i n  b ip o la ĩ  p a tie n ts ,  s e e  u n d e r  U ses a n d  A d m in is tra -  
t io n , p .  1115.3 .

N e o ro le p t ic  m a l ig n a n t  s y n d ro m e . N e u ro le p tìc  m a l ig n a n t  
s y n d ro m e  (NM S— p . 1 0 5 0 .2 ) h a s  b e e n  a s s o d a te d  w ith  
r ip ra s iđ o n e ;1 h o w e v e r ,  th e  p a tie n t  h a d  a lso  re c e iv ed  l ith -  
iu m , a  d ru g  th a t  h a s  b e e n  a s so d a te d  w ith  N M S.

1. Borovicka MC, It BÌ. Ziprasìdone- and lithium-lnduceđ neuroleptic 
malignam syndrome. Am rharmaathtr 2006; 40:139^42.

Porphyria. T h e  D ru g  D a tab ase  fo r A c u te  P o rp h y ria , e o m - 
p ile d  b y  th e  N orvvegian  P o rp h y ria  C e n tre  (NA POS) a n d  
th e  P o rp h ý ria  C e n ơ e  S w ed e n , d a s s iã e s  á p ra s id o n e  as  po s- 
s ib ly  p o tp h y r in o g e n ic  i t  s h o u ld  b e  u s e d  o n ly  w h e n  n o  
s a íe r  a l t e m a t ìv e  is av a ila b le  a n d  p r e c a u t io n s  s h o u lđ  b e  
c o n s íd e re d  in  v u ln e ra b le  p a tie n ts .1
1. The Dìu* Databũe tor Acute Porphyria. Available at http://www. 

dmgs-porphyria.org (accessed 11/ 10/ 11)

P r e g n a n c y .  F o r  c o m x n en ts  o n  th e  u s e  o f so m e  a ty p ica l 
a n tip sy c h o tic s , in d u d in g  ã p ra s id o n e ,  d u r in g  p re g n a n c y , 
see  u n d e r  P re c a u tio n s  o f  C lozap ine , p . 10 6 1 .2 .

u s  ỉic e n se d  p r o d u c t  in ỉo rm a t io n  States th a t  ã p ra s id o n e  
s h o w e d  p ossib le  te ra to g e n ic  effec ts  i n  so m e  animals; it  w a s  
n o te d  th a t  th e r e  a re  n o  a d e q u a te  a n d  w e ll-c o n tro lle d  
s tu d ie s  in  h u m a n  p r e g n a n c y . Z ip ra s id o n e  s h o u ld  o n ly  b e  
u s e d  ư  t h e  ben eĐ ts  to  th e  m o th e r  o u tw e ig h  th e  risk s  to  th e  
íe tu s .

Interactions
U se  o f  à p ra s id o n e  w i th  o th e r  d ru g s k n o w n  to  p ro lo n g  th e  
Q T  in te r v a l  is c o n tra - in d ic a te d  b e c ă u se  o f t h e  in c re a se d  risk  
o f  a r r h y th m ia s .  M o n ito r in g  o{ s e ru m  e le c tro ly te s  is 
r e c o m m e n d e d  ư á p ra s id o n e  is  g iv e n  w i th  d iu re tic s .

T h e  m e ta b o ỉism  o í  á p ra s id o n e  is m e d ia te d  b y  th e  
c y to c h ro m e  P 4 5 0  iso e n z y m e  CY P3A4. T h e re lo re ,  th e r e  is 
t h e  p o te n t ia l  fo r in te ra c t io n s  be tvveen  ã p ra s id o n e  a n d  o th e r

d ru g s th a t  in d u c e , in h ib ì t ,  o r  a c t  a s  a  s u b s tra te  fo r th is  
e n z y m e .

Z ip ra s id o n e  m a y  e n h a n c e  th e  effec ts  o f  o th e r  CNS 
d e p re s sa n ts  a n d  c e r ta in  a n tih y p e rte n s iv e s ;  i t  m a y  a n ta g -  
o n ise  t h e  e ổ e c ts  o f  le v o d o p a  a n d  d o p a m in e rg ic s .

Pharmacokinetics
Z ip rasid o n e  is  tvell a b so rb e d  f ro m  th e  g a s tro in te s tin a l  tra c t  
a n d  p e a k  p la sm a  c o n c e n tra t io n s  o c c u r  6  t o  8  h o u t s  a f te r  o ra l  
doses. T h e  p re s e n e e  o ỉ  ỉo o d  m a y  d o u b ỉe  th e  a b so ip tio n . 
A ite r  in tr a m u s c u la r  in je c tio n , p e a k  p lasm a  c o n c e n tra tío n s  
o c c u r vvith in  1 h o u r .  P la sm a  p r o te in  b in d ln g  is a b o u t  9 9 % . 
Z ip ra s id o n e  is e x te n s iv e ly  m eta b o lìs e d  b y  a ld e h y d e  o x iđ ase  
(ab o u t 6 6 %  o f a  d o se )  a n d  b y  th e  c y to c h ro m e  P 450  
iso e n z y m e  CY P3A4. T h e  m e a n  te rm in a l  e l im in a tỉo n  h a lf-  
liỉe  h a s  b e e n  re p o r te d  to  b e  a b o u t  7  h o u r s  a í te r  o ra l do sag e  
a n d  a b o u t  2  to  5 h o u r s  a ỉte r  in tr a m u s c u la r  d osage. 
Z ip ra s id o n e  is e x c re te d  m a in ly  as  m e ta b o li te s  in  th e  íaeces  
(ab o u t 6 6 % )  a n d  u r in e  (a b o u t 2 0 % ); less t h a n  5 %  of a dose  
ap p e ars  as u n c h a n g e d  d ru g .

R e íe re n c e s .
■ 1. Various. The pharmacokinctícs of ziprasidone. Br J Clin Pharmacol 2000;

49 (suppl !): 1S-76S.
2. Mỉceli JJ, tt ai. Pharmacokinetics. saíeiy, and rolerabiiiiy oí 

intramuscular áprasidone in heahhy volumeers. J Qin Pharmacol 
2005; 45: 620-30.

3. Preskom SH. Pharmacokineiles and therapeucics of acutc ỉntramuscular 
riprasidone. cơn Pharmacokintí 2005; 44: l U7-33.

P r e p a r c r t io n s

Propõetary Preparotions (details are given in  V olum e B)

Single-ingredient Preporations. Arg.: Zeldox; AustraU Zeldox; Austria: Ze)dox; Braz.: G eodon; CanadZeldox; Chile: Zeldox; China: u  Fu J u n  A n ịýlMgg); Si Bei Ge (S S Itt); Zeldox ( 4  Cz.: Zeldox; Zipsi; Zypsila; Denm.: G eodon; Zeldox; Fin.\ 
Zeldox; Ger.: Zeldox; Gr.: G eodon; Hong Kong: Ze]dox; Hung.: 
Ypsila; Zeldox; Inđiar. Azona; Zipsydon; IrL: Geodon; Israel: 
Geodom  ỉtaL: Zeldox; Malaysia: Zeldox; Mex.: G eodon; Norw.: 
Zeldox; N Z; Zeldox; phữipp.: Zeldoxf; PoL: P ram axim a; Zeldox; 
Zipragen; Zipwell; Zypsila; Port: Zeldox; Rus.: Zeldox
(3enaoxc); S.Afr.: G eodon; Singapore: Ze)dox; Spain: Geodon; 
Zeldox; Zypsilan; Swed.: Zeldox; Thai.: Zeldox; Turk.: Zeldox; ukr.: Zeldõx (3enaoxc); USA: Geodon; Venez.: Geodon.

Z o l a z e p a m  H y d r o c h l o r í d e
(BANM, USAN, rlNNMÌ
CI-716; Hidrocloruro de zolazepam; Zolazépam, ChlorhỴ' 
drate de; Zolazepam, hidrocloruro de; Zolazepạmi 
Hydrochloridum; 3ona3enaMa rnflpoxnopnfl. 
4-(o-Fluorophenyl)-6,8-dihydro-l,3,8-trimethylpirazole[3,4-e] 
[1,4]diazepin-7(l H]-one monohydrochloride. 
C,5H)5FN,0,HCI=3228
CAS — 31352-82-6 (zolazepam); 33754-49-3 (zolazepam 
hydrochloride). ...
Úm — 45SJ093Q1N. .

P h a rm a c o p o e ia s .  I n  us fo r  v e te r in a ry  u se  o n ly .

U S P  3 6 : (Z o lazep am  H y d x o ch lo rid e ). A  yvhite  to  o íf-w h ite  
c ry sta llin e  p o w d e r . F re e ly  so lu b le  in  w a te r  a n d  in  0 .1N  
h y d ro c h lo r ic  a d d ;  s lig h tly  so lu b le  in  c h lo ro ío n n ;  p rac tic a lly  
in so lu b le  i n  e th e t ;  s o lu b le  in  m e th y l  a ỉc o h o l. p H  o f  a  10 %  
so lu tio n  in  vvater is b e tw e e n  1.5 a n d  3 .5 . S to re  in  a ir t ig h t  
co n ta ín e rs .

Proíile
Z olazepam  h y d ro c h lo r id e  is a  b e n z o d ia z e p in e  w lth  g e n e ra l  
p ro p ertie s  s im ila r  to  th o se  o f d ia z e p a m  (p. 1 0 6 3 .2 ). I t  is u se d  
w ith  t ile ta m in e  (p . 1 9 2 0 .1 ) fo r  g e n e ra l  a n a e s th e s ia  in  
v e te r in a ry  m e d id n e .

Z o l p i d e m  T a r t r a t e  IBANM, USAN, riNNMi
SL-80.0750-23N; SL-80.0750 (zolpiderh)f Tartrato de zoípi- 

;dem; Tsolpideemitartraatti; Zọlpidệm; Hemítartrate; Zolpi- 
dérri, tartráte de; Zolpidem, Ịartrato de; Zolpidemi Tartras; 
Zolpidemò tartratas; Zolpidẻrh-tartarát; Zolpidemtărtrat; 
Zolpidemu winian; 3onnnfleMa TapĩpaT. 
W,N-Dimethyl-2-(6-methyl-2-p-tolylimidazo[l,2-o]pyridin-3- 
yOacetamidẽ hemitartrate.
(G,9H2,N30)2,0,^06=764.9
CẶS — - 82626-48-0 (zolpidem); 99294-93-6 (zolpidem toiĩratẹ). 
ATC — N05CK2. .
ATC Vet — QN05CP02. -- 
um —  WY6W63843IC

Street names. The íoUovving terms ha ve been used as 'sưeet 
names' (see p. v ii) or slang names ỉo r various íorms of 
zolpidem tartrate:

Sleep easy ; Tic-Tacs.

! Pharmacopoeias. In  Eur. (see p . vii) and us.

P h .  E u r .  8: (Z o lp id em  T a r ơ a te ) .  A  w h i te  o r  a lm o s t vvhite 
h y g io sc o p ic  c ry s ta ll in e  p o w d e r .  S lig h tỉy  so lu b le  In  w a tf  r; 
p rac tic a lly  ỉn so lu b le  ỉn  d ic h lo ro m e th a n e ;  sp a rin g ly  so lu b le  
in  m e th y l  a lc o h o l. S to re  in  a ir t ig h t  c o n ta in e rs . P ro te c t  fro  n  
lig h t.

U S P  3 6 : ( Z o lp id e m  T a r t r a te ) .  W h ite  to  o f í - w h i t : ,  
h y g ro sc o p lc  p o w d e r .  S lig h tly  so lu b le  in  tv a te r; sp a rin g  y 
so lu b le  i n  m c th y l  a lc o h o l ;  p r a a i c a l l y  in s o lu b le  ìn 
d ic h lo ro m e th a n e . S to re  a t  a  te m p e ra tu re  o! 2 0  d e g re e s  J 3 
25  d eg rees , e x c u rs io n s  p e rm itte d  b e tw e e n  15 d e g re e s  a r i i  
3 0  d e g rees .

Uses and Administration
Z olp idem  ta r t r a te  is a n  im id a z o p y r id in e  th a t  ís re p o r te d  t > 
h a v e  s im ila r  s e d a tiv e  p ro p e r t ie s  t o  th e  b e n z o d ia z e p in e s  ( s e : 
D ỉazep am . p .  1 0 6 3 .3 ), b u t  m in ỉm a l a n x io ly tic , m u s c l : 
r e la x a n t, a n d  a n tic o n v u ls a n t  p ro p e r tie s . I t  h a s  a  ra p ỉd  onse t 
a n d  sh o rt  d u r a t io n  of a c tio n , a n d  is u se d  as  a  h y p n o t ic  in  t h  : 
s h o r t - te n n  m a n a g e m e n t  o f  in so m n ia  (below ), i n d u d in  : 
w h e n  w a k in g  in  th e  m id d le  o f  th e  n ig h t  is fo IIow ed  b  •• 
d iỉh c u lty  r e tu m in g  to  sleep .

T he  u su a l ó ra l o r  su b lin g u a l d o se  in  p a tie n ts  w h o  hav i 
d iííĩc u lty  in  la llin g  to  s le e p  is lO m g  ta k e n  im m e d ia te b  
b e ío re  re tirin g ; h o w e v e r , so m e  lic e n se d  p r o d u a  in ío rm a  
t io n  r e c o m m e n d  a n  in itia l d o se  o f 5 m g, p a rt ic u la rìy  lo 
vvom en b e c a u se  o f  red u c e d  zo lp id e m  c le a ra n c e  (fo r  de ta ils  
see  P h a rm a c o k in e tic s , p . 1 1 1 7 .3 ). In  e ld e rly  o r  d eb ỉlita tec  
p a tie n ts , t ie a tm e n t  sh o u ld  b e  l im ite d  to  a dose  o t 5 m g  ai 
n ig h t.

In  th e  t r e a tm e n t  o f d iff ic u lty  r e tu r n in g  to  s le e p  a íte i 
w a k in g  in  t h e  m id d le  of t h e  n ìg h t,  z o ỉp id e m  ta r ư a te  m a y  be 
ta k e n  su b lin g u a lly  p ro v id e d  th e r e  a re  m o re  t h a n  4  h o u rs  oí 
p la n n e d  s le e p  re m a in in g . T h e  u s u a l d o se  is 1 .75 m g  for 
w o m e n  a n d  3 .5  m g  fo r  m e n ;  e ld e r ly  p a tie n ts  s h o u ld  be 
g iv en  1.75 m g  re g a rd le ss  o f g e n d e r.

D oses s h o u ỉd  a lso  be  re d u c e d  in  p a tie n ts  w i th  h e p a tic  
im p a ix m en t, s e e  belovv.

M od iR e d -re le a se  a n d  o ra l sp ra y  ío rm u la ú o n s  o f zo lp id e m  
t a r a a te  a re  a lso  a v a ilab le .

A d m in is tra t io n  in  h e p a líc  im p a i rm e n t .  F o r th e  t r e a tm e n t  
o f in so m n ia  in  p a tie n ts  w i th  h e p a tic  im p a irm e n t  w h o  
h a v e  d ifS cu lty  in  ía llin g  a s le e p , z o lp id e m  t a n r a te  sh o u ld  
b e  s ta r te d  a t  a n  o ra l o r  s u b lin g u a l d o se  o i 5 m g  a t  b c d tim e  
reg ard less  o f  g e n d e r:  th is  m a y  b e  in c re a se d  to  lO m g , if 
ne c essa ry , ÚI th o se  ag ed  u n d e r  6 5  y ea rs . ƯK lic e n sed  p ro -  
d u c t  in ỉo rm a t io n  c o n ư a - in d ic a te s  th e  u se  of z o lp id e m  in  
p a tie n ts  w i th  s e v e re  im p a irm e n t.

In  th e  t r e a tm e n t  o f  d i íh c u l ty  r e tu m in g  to  s le e p  a fte r  
w a k in g  in  th e  m id d le  o f th e  n ig h t,  z o lp id e m  ta r t ra te  m a y  b e  
g iv e n  su b lin g u a lly  a t a  d o se  o f 1 .75  m g  reg ard less  o f g e n d e r  
p ro v id e d  th e r e  a re  m o re  t h a n  4  h o u r s  o f  p la n n e d  sleep  
re m a in in g .

C a ta to n ia .  A n e c d o ta l  r e p o r ts 1-2 su g g e sũ n g  th a t  z o lp id e m  
m a y  b e  a u s e ỉu l  te s t  in  th e  đ iag n o s is  o ỉ  c a ta to n ia .

1. Thoraas ĩ, et ai Test ỉor catatonia with zoỉpidcnvLđncrt 2997; 349:702.
2. Zaw ZF, Bates GDI. Replication oí toỉpidem test ÍOT catatonia in an 

adolescent Lanerí 1997; 349: 1914.

In so m n ia . Z o lp id e m  is a n  im id a z o p y r id in e  w ì th  s tro n g  
se d a tìv e  a c tio n s , b u t  o n ly  m in o r  a n x io ly tic , m u s d e  re la x -  
a n t,  o r  a n tic o n v u ls a n t  p ro p e r tie s .  S o m e  d eg re e  o f  a m n e s ia  
h a s  b e e n  re p o r te d .  Z o lp id em  a p p e a rs  t o  a a  b y  b in d in g  to  
th e  b e n z o d ia z e p in e  re c e p to r  c o m p o n e n t  o f th e  GABA 
re c e p to r  c o m p le x . I t h as , h o v v ev er, a  se lec tiv e  a ff in ity  ỉor 
th e  s u b ty p e  o f b e n z o d ĩa z e p in e  rc c e p to rs  p re v a le n t  in  th e  
c e re b e llu m  (B Z l-o r  to ^ r e c e p to n )  as  o p p o se d  to  th o se  
m o re  c o m m o n ly  ío u n d  in  t h e  sp in a l c o rd  (BZ2- o r  ©2- 
lec e p to rs )  o r  in  t h e  p e r ip h e ra l  tis su e s  (B Z 3-or © j-recep - 
to rs ) . Z o lp id em  h a s  a  rap id  o n s e t  a n d  s h o n  d u r a d o n  o ỉ  
h y p n o d c  a c tio n  a n d  a t  u su a l  d o se s  d ec re a se s  tim e  to  sleep  
o n se t  a n d  in c re a se s  d u ra t io n  o f s le e p  w ith  lit tle  a p p a re n t  
e ữ e c t  o n  s le e p  stag es  (see  In so m n ia ,  p .  1 0 3 3 .2 ). R ev ie w s  
a g re e  th a t  d in ic a l  s tu d ie s  h a v e  s h o w n  z o lp id e m  to  h a v e  
h y p n o r ic  a c tiv ity  s u p e rio r  to  p la c e b o  a n d  g e n e ra lly  s im iia r  
to  c o m p a ra tiv e  b e n z o d ia z e p in e s . A lth o u g h  i t  d o e s  n o t  
a p p e a r  to  p ro d u c e  re b o u n d  in s o m n ia  t o  a n y  g re a t  e x te n t,  
th e r e  a p p e a rs  to  b e  little  e v id e n c e  th a t  zo lp id e m  o ííe rs  a n y  
a d v a n ta g e  o v e r  s h o rt-a c tin g  b e n z o d ia z e p in e s  in  t e n n s  of 
re s id u a l e ỉíe c ts  th e  n e x t  day , o r  its  p o te n t ia l  to  in d u c e  to l- 
e ra n c e  o r  w i th d ra w a l  sy m p to m s  o r  d e p e n d e n c e  (see  also 
u n d e r  D e p e n d e n c e  a n d  W ith d ra w a l,  p . 1 1 17 .1 ).

R e íe te n c e s .
ỉ . Langtry HD, Benheỉd p. Zolpidem: a revictv o! its pbannacodynamic and 

phamucokinetíc propertỉes and therapeutỉc poientỉal. Drugs 1990; 40: 
291-313.

2. Lobo BL, Grcenc VVL. Zolpidem: distina {rom aiazoỉam? Amt 
Phamaeothtr 1997; 31: 625-32.

3. Noweỉl PD. tí úỉ. Benzodiazepines and zolpidem íor chronỉc ỉnsomnia: a 
mra-anaìysis oí treatmeni dhcaqr. JAMA 1997; 278: 2170-7.

4. Holra KJ, Goa KL Zolpidem: an update oỉ its pharmacoỉogy. therapeutỉc 
eíBcacy attd tolerability in ỉhe ưeaunent oỉ insomnia. Drugs 2000; 59: 
865-89.

5. Texxano MG, tí aỉ. New drugs ỉor insomnia; comparaiive loỉerabiỉỉty of 
lopidone, zolpidem and zaỉeplon. Dtuịị Safety 2003; 26:261-82.

AIl cross-reíerences reỉer to entries in  Volume A

http://www
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ổ Harrisoo TS, Keaúng GM. Zolpidcm: a revievv of ics usc ỉn the 
nianagement oỉ insomnu. CNS Órugs 2005; 19: 65-89.

7 Moen MD, Piosker GL. Zoỉpỉdem extended-release. CNS Drugs 2006; 20: 
419-26.

$ Barton RL. Zoỉpidera extended-release: a singlc insomnia treatment 
opdon for sỉeep inductíon and sleep maỉntenance sympioms. Am J Thcr 
2007; 14: 299-305.

9 Yang LP. Deeks HD. SubUnguaỉ zoỉpỉdem (Eđluar*; Subỉỉnox"). css Drugs 
2012: 26: 1003-10.

10. Rotb T. tí đi. Noveỉ sublỉngual low-dose zotpídem tablet reduces ỉatency 
to sleep onset íòỉlovvỉng spontaneouỉ middle-oí-the-nighĩ awakenỉng In 
ỉnsomnia in a randomlzcd, double-bllnd, placebo-controUed. outpatíent 
sttidy. Sltrp 2013; 36: 189-96.

P a i id n s o n is m . A lth o u g h  p r e lũ n in a r y  ỉ in đ in g s ' in  10 
p a tie n ts  su g g e s te d  t h a t  z o lp id e m  m ig h t im p ro v e  sy m p to m s  
oi P a rk in s o n 's  d ise a s e  c o n c e m  h a s  b e e n  e x p re sse d 2 o v e r  
th e  r isk  o f  ía lls  a s s o d a te d  w i th  z o lp id e m -tn d u c e d  drovvsi- 
ness  a n d  th e  s e r io u s  c o n s e q u e n c e s  fo r  th e se  p a tie n ts . B é n -  
efit h a s  a lso  b e e n  r e p o r te d 3 i n  t h e  t te a tm e n t  o f a n tìp sy -  
c h o tic - in d u c e d  p a rk in s o n is m  in  o n e  p a tíe n t  w i th  
sy m p to m s o f  r e p e t i t ìv e  p e rs ls te n t  gross tre m o rs  o f th e  
h a n d ỉ.

1 Daniele A. tí ai. Zoỉpidem in Paridnson's dỉsease. Lancet 1997; 349:1222-
3.

2 Lavoisy J. Marsac J. Zoỉpidem ỉn Parkinson's disease. Lanat 1997; 350: 
74.

3. Farver DK. Khan MH. Zolpidem for anripsychotỉc-induccd parkinson* 
ism. Am Pharmaeother 2001; 35: 435-7.

P e r m a n e n t  v e g e ta t iv e  S ta te . Z o lp id e m  in  a  sing le  d o se  of 
lO m g  h a s  p r o d u c e d  te m p o r a r y  a ro u sa i  in  3 p a tie n ts  
th o u g h t  to  b è  l n  p e r m a n e n t  v e g e ta tiv e  S ta te .1 E ỉíec ts la s te d  
fo r a b o u t  4  h o u r s .

] . Clauss R, Nel w . Drug ỉnduced arousal írora the permanent vegeutive 
State. NcuroRehabiỉitatùm 2006; 21: 23-8.

Dependence and Withdrawaí
As fo r D ia z e p a m , p .  1065 .1 .

s
W r tW r o w d  s y m p to m s .  A  3 7 -y e a r-o ld  m a n , w h o  
in c re a se d  h is  d o s e  f ro m  lO m g  to  1 3 0 m g  d a ily  o v e r  2 
m o n th s , h a d  a  g e n e ra ỉis e đ  to n ic - d o n ic  s e iiú re  a ồ e r  z o lp i- 
d e m  w a s  a b r u p t ly  s to p p e d .1 T h e  p a tie n t  rec o v e re d  a f te r  
b e in g  s ta r te d  o n  a  b e n z o d ỉa z e p in e  d osage  ta p e r ia g  p ro -  
g ran ư n e . S y m p to m s  a tt r ib u te d  to  d a y tim e  a b s tin e n c e  a f te r  
excesslve  n ig h t- t im c  doses  h a v e  b ẹ e n  re p o r te d 2 in  2 
p a tie n ts  a n d  i n d u d e d  a n x ie ty , t re m o r, svveating, n a u s e a .  
gastrìc  a n d  a b d o m in a l  p a in , sw a llo w in g  d ifficu ltìes, ta c h y -  
carđ ia . a n d  t a c h y p n o e a .  T h e  p a tìe n ts  h a d  in c re a se d  th e i r  
doses b e c a u s e  o f  t h e  d e v e lo p m e n t  o f to le ra n c e  to  th e  h y p -  
n o tic  e S e c t b u t  h a d  b e g u n  to  h a v e  m u s d e  tvvitches a n d  
m y o d o n ic  je rk s .

ỉ. GUbert Dí, Staacs PS. Seỉzure aíter wỉthdrswal ỉrom supratherapeutic 
doses of lolpỉdem tartrate. a selectíve otnega I benzodỉazèpine receptor 
agonist. J Pain Symptom Manage 1997; 14: ỉ ỉ 5-20.

2. CavaUaro R. ttal. Tolerance and wỉthdrawal with zolpidem. Lanctí 1993; 
342: 374-5.

Adverse Effects, Treatment, and Precautìons
As fo r  D ia z e p a m , p .  1065 .3 .

T r e a tm e n t  o f  o v e rd o s e  is la rg e ly  su p p o rtiv e . T h e  b e n e h t  
o f  g as tr íc  d e c o r i ta m in a t io n  is u n c e r ta in ;  a c tiv a te đ  c h a rc o a l 
m a y  b e  g iv e n  o r a l ly  to  a d u l t ỉ  o r  c h ild re n  vvho p r e s e n t  w ì th in  
o n e  h o u r  o f in g e s t in g  m o re  t h a n  1 m g /k g  o£ zo lp id e m . 
F lu m a z e n il  (p . 1 5 5 2 .2 )  m a y  r a r e ly  b e  u se d  to  rev e rse  th e  
e ổ e c ts  oi s e v e re  z o lp id e m  to x id ty  (b u t see  a lso  O v erd o sag e , 
b e lo w ).

R e v ie w s .
ỉ. Darcourt G, et ai. The saỉety and toỉcrabiỉity of rolpidem—an update. J 

Psyehopharmacot 1999; 13: 81-93.

A b u s e . Z o Ip id e m  a b u s e  h a s  b e e n  re p o r te d ;1'2 e líe c ts  n o te d  
in d u d e  a  p a ra d o x ic a l  s t im u la n t  e ữ e c t  w h e n  ta k in g  la rg e  
doses. T o le ra n c e  m a y  also  d e v e lo p . In tra v e n o u s  a b u se  h ă s  
also  b e e n  r e p o r te d .3

See also Withdrawal Symptoms, above.
' 1. Gerìckc CA. Ludolph AC. Chronic abuse ot zolpid.ru JAMA 1994; 272: 

1721-2.
Z- Viaont-VIgneau c . a  al. Eviđence ot ĩolpidcm abusc and dependence: 

rẹsuỉts of the Erench Centre for Evaluadon and Inỉarmatỉon on 
Pharmacodependence (CEIP) network survcy. BrJOin Pharmaal 2007; 
64: 198-209'

3. Brunelle E. tt ai. Zolpỉdem: Inưavenous misuse in drug abusers. Addúxion 
2005; 100: 1377-8.

B re o s t  í e e d i n g .  N o  a d v e rse  e tte c ts  h a v e  b e e n  s e e n  in  
b re a s t-fe d  in la n t s  w h o s e  m o th e r s  w e re  rec e iv in g  z o lp id e m , 
a n d  th e  A m e r ic a n  Academy oi P e d ia tr ic s  c o n s id e rs1 th a t  i t  
ỉs th e r e ío r e  u s u a ỉ ly  c o m p a tib le  w i th  b re a s t  ỉee d in g .

I n  5 w o m e n  g iv e n  a  2 0 -m g  d o se  o f z p lp id em , th e  a m o u n t  
o f  d ru g  e x c re te d  in  b r e a s t  m ilk  a f te r  3 h o u r s  r a n g e d  b e tw e e n
0 .7 6  a n d  3 .8 8 m ic ro g T a m s, w h ic h  r e p re s e n te d  0 .0 0 4  to  
0 .0 1 9 %  o f t h e  d o s e .2 N o  d e te c ta b le  (belovv 0 .5 n a n o -  
g ra m s /m L ) z o !p íd e m  w a s  ỉo u n d  in  s u b s e q u e n t  m ilk  
s am p les.

1- American Academy of Pedtạoics. The ưansíer of drugs and other 
Chemicals Into human millc. Pcdiatria 2001; 108:776-89. [Retiređ May 
2010] Correction. ibìd.: 1029. Also avallable at: htĩp://aappolỉcỹ. 
aappublication5.org/cgi/comenứfuU;ped!atric5%3bl08/3/776 (accessed

• 29/04/04)

2. Pons G, t t  al. Zoỉpidem excretìon ỉn breast mỉlk. Eur J Cliìt Pharmacoỉ 
1989; 37: 245-8.

E ííec ts  o n  th e  liver. H e p a tit is  d e v e lo p e d  o n  2  se p a ra te  
o ccasio n s in  a  5 3 -y e a r-o ld  v vom an  a fte r  th e  u se  o f zo lp i- 
d e m  fo r  in so m n ia .1

1. Karsentí D, et ai Hepatotoxidty assocỉated wỉch zolpỉdem treatmenc. 
BMJ 1999; 31& 1179.

E fỉec ts o n  m e n ta l  íu n c ỉ io n . P sy c h o tic  rea c tio n s , vyhich 
m a y  n o t  s u b s e q u e n t ly  b e  rec a lle d . h a v e  b e e n  re p o r te d  in  
p a tie n ts  ta k in g  th e r a p e u tic  d o ses  o f  z o lp id e m .1_* S o m n a m - 
b u lism  h a s  a lso  b e e n  r e p o r te d  w ith  zo lp id e In ., •4 O th e r  
c o m p le x  s le e p -re la te d  b e h a v io u rs .  s u c h  as  e a tin g  o r  d riv -  
in g  vvhile a s le e p , h a v e  b e e n  re p o r te d  w ith  z a le p lo n ,7 zo lp i- 
d e m ,6-7 a n d  z o p id o n e . S u c h  b e h a v io u r  ĩs m o re  like ly  to  
o c c u r  w h e n  th e s e  d ru g s  a re  t a k e n  w ith  a lc o h o l o r  o th e r  
CNS d e p re s sa n ts , o r  w h e n  ta k e n  in  doses e x c e e d in g  th e  
r e c o m m e n d e d  m a x im u m . I t  is n o t  d e a r  i í  th e r e  a re  di£fer- 
e n c e s  in  r is k  v rith  in d ỉv ỉd u a ỉ d ru g s;  h o w e v e r , a s  a  p re c a u -  
t io n a ry  m e a s u re ,  th e  FDA® h a d  r e q u e s te d  fo r  lab e llin g  
c h a n g e s  t h a t  h ig h lig h t th e s e  a d v e rse  e tíec ts  to  b e  m a d e  to  
a ll h y p n o t ic s  m a rk e te d  in  t h e  U SA . T h e re  h a s  a lso  b e e n  a  
r e p o r t  o f a  p a t ie n t  w h o  to o k  4 0  m g  of zo lp id e m  o ra lly  a n d  
s ta b b e d  h im s e lí  a fte r  b e in g  c o n u n a n d e d  b y  th e  resu ltin g  
a u d ito ry  h a l lu d n a t io n s  to  d o  so .’

1. Axmeau M, et aỉ. Psydỉỡtic reactíons ỈO zdpiđem, iMTUxt \ 992; 339:809.
2. Iruela LM. tí al. 2oipidem-induced macropsỉa in anorexic woman. Lanat 

1993; 342: 443-4.
3. Brodeur MR. Sdrllng AJL Delirỉum assodated with zoỉpidem. Am  

Pharmacother 2001; 35: 1562-4.
4. Advene Drug Reactìons Ađvỉsory Coromittee ỈADRAC). Seeỉng thỉngs 

with ĩolpidem. Aust Advene Drug Rtact Bull 2002; 21:3. Aỉso avaOable at: 
hrỉp.‘//mvw.iga.gov.au/adr/aadrb/aadr0202,p<ií (accessed 21/08/08)

5. Yang w . tí aĩ. One ra re sỉde eữect of zolpỉdem--$leepwalking: a case
reporL Arch PHys Med Rthũbiỉ 2005; 86: 1265-6. »

6. Adverse Drug Reacdons Advisory Commỉttee (ADRAC). Zolpidem and 
bỉiarre sleep reỉated eữects. Aust Advtne Drug Reađ Buiỉ 2007; 26: 2-3. 
Aỉso avaỉlable au http://www.tga.health.gov^u/adr/aadrb/aadr0702. 
pdf (accessed 10/03/08)

7. Southvvorth MR, tí aỉ. PDA. Nonbenzodỉazepỉne hypnotíc use and cases 
oí 'sleep driving". Am íntem Med 2008; 148:486-7.

8. PDA. FDA newr PDA requests ỉabel change íor aỉỉ sleep dỉsorder drug 
Products (Issued 14th Marđu 2007). Avaiỉãble ar. http://www.fda.gov/ 
KewsEvénts/Kewsroom/PressAnnóuncements/2ỡỡ7/ucmI08868.htm 
(accessed 26/07/10)

9. Manfredỉ G, tí aỉ. Command haUudnatíons wỉth self-stabbing assodated 
with zoỉpidem overdose. J Clin Psychiatry 2010; 71: 92-3.

H y p e rse n sitiv ity . R are  c a se s  o f  a n g io e d e m a  in v o lv in g  th e  
to n g u e , g lo ttìs , o r  la ry n x  h a v e  b e e n  re p o r te d  a í te r  th e  f i n t  
o r  s u b s e q u e n t  doses o f  h y p n o ú c s  su c h  as  e s z o p id o n e , 
z a le p lo n , z o lp id e m , a n d  z o p id o n e ;  a d d it io a a l  sy m p to m s 
su g g e stiv e  o í  a n a p h y la x is  h a v e  a lso  d e v e lo p e d  in  so m e  
p a tie n ts .

O v e r d o s a g e .  A  rec ro sp ectiv e  a n a ỉy s is  o f 3 4 4  c a ses  o ỉ  a c u te  
o v e rd o sa g e  w ith  z o lp id e m  r e p o r te d  to  th e  P aris  P o iso n  
C e n te r  a n d  th e  m a n u ỉa c tu r e r s  Synthelaba h a s  b e e n  p u b -  
l is h e d .1 T h e  in g es te d  d o se , w h e r e  knovvn. ra n g e d  fro m  10 
to  1 400  m g, a n d  th e  xnost c ó m m o n  a d v e rse  e ííe c t w a s  
d ro w s in e s s  ( in  89  p a tie n ts ) .  O th e r  ad v e rse  e ổ e c ts  p ro b a b ly  
a s s o d a te d  vvith  th e  o v e rd o sa g e  ìn d u d e đ  c o m a  ÚI 4  
p a tie n ts  a n d  v o m itin g  in  7 . R e c o v e ry  w a s  u s u a lly  rap id  
w h e n  o v e rd o sa g e  ữ iv o lv e d  o n ly  z o lp id em . T h e  a u th o r s  
r e c o m m e n d e d  th a t  p a tie n ts  vvho h a d  in g es te d  m o re  t h a n  
100 m g  o f  zo lp id e m  s h o u ld  u n d e rg o  g as tr ic  lav a g e  a n d  
s h o u ld  b e  m o n ito re d  fo r  a t  lea s t 12 h o u rs  (b u t  see  A d v erse  
E H e a s , T re a tm e n t,  a n d  P re c a u tio n s , a b o v e ). A lth o u g h  
Q u m a z en il (p . 1552.2) m a y  b e  u se d  to  rev e rse  th e  e tíe c ts  
o f  z o lp id e m  to x id ty ,  t h e  a u th o r s  of th is  a n a ly s is1 ío u n d  
th a t  in  g e n e ra l  it w as n o t  r e q u ire d .

1. Carnicr R. n al. Acute xolpidcm ptìisonỉng—analysis of 344 cases. J 
Tarìcơl a  'm Toxicaì 1994; 32: 391-404.

P o r p h y r ia .  T h e  D m g  D a ta b ase  fo r  A cu te  P o rp h y ria , c o m - 
p iled  b y  th e  N o n v e g ia n  P o rp h y ria  C e n tre  (N A PO S) a n d  
th e  P o rp h y ria  C e n ư e  S w e d e n . c lass ih es  z o lp id e m  as  po ssi- 
b ly  p o rp h y rin o g e n ic ;  i t  s h o u ld  b e  u se d  o n ly  vvhen  n o  sa fe r  
a l te m a t iv e  is  a v a ilab le  a n d  p re c a u t io n s  s h o u ld  b e  c o n s id -  
e re d  in  v u ln e ra b le  p a t ie n ts .1

1. The Drug Daubase for Acute Porphyrỉa. Available at: http://www. 
dnigs-porphyrU.org (accesscd IỈ/ỈỠ/ỈI)

Interactions
As fo r  D ia z ep a m . p . 1 0 6 8 .1 .

A n t íd e p r e s s a n ts .  A  ỉổ -y e a r - o ld  g irl w h o  h a d  b e e n  tak in g  
paroxetine 2 0  m g  d a ily  ỉo r  3  d a y s  b e g a n  to  h a l lu d n a te  a n d  
b e c a m e  d iso r ie n ta te d  O ne h o u r  a ỉ te r  ta k in g  zo lp id e m  
lO m g  a t  n i g h t  T h e  d e li r iu m  d e a r e d  s p o n ta n e o u s ly  4  
h o u r s  l a te r  vv ithou t t r e a tm e n t .1 W h e n  q u e s tio n e d , a t  le a s t  
o n e  o th e r  o f  th e  a u th o r is  p a t ie n ts  g iv e n  th is  c o m b in a tio n  
r e p o n e d  t r a n s ie n t  v isu a l  h a l lu d n a t io n s .  O th e r  iso la te d  
c ases  o f  v isu a l  h a l lu d n a t io n ỉ  h a v e  b e e n  r e p o r te d  in  
p a tie n ts  ta k in g  z o lp id e m  w ith  a n tid e p re s s a n ts  in d u d in g  
bupropion, desipram itư. Ịỉuoxetìne. sertratíne, a n d  venlaỊaxine.1

1. KatzSH.PossĩbleparoxetÌne-zolpidemínteractíon.AmSPĩychiaữy 1995: 
152: 1689.

2. Elko CJ. tí ai. Zolpỉdem-associated haUudnatỉons and serotonin 
reuptake inhìbition: a possỉble ỉnieiaction. J Taxicol ơin Toxicoỉ 1998; 36: 
195-203.

A n tiep ilep tíc s . A  4 7 -y ea r-o Id  m a n  vvith a  h is to ry  ot b ip o la r  
d iso rd er, w h o  w a s  rec e iv in g  d ta lo p r a m  a n d  z o lp id em , h a d  
ep iso d es  of so m n a m b u lism  a ỉte r  h e  w as also  g iv e n  vaỉproù: 
aàd fo r n e a tm e n t  o ỉ  m a n ic  sy m p to m s .1 T h e  ep isodes  
s to p p e d  o n  iv ithdravyal oí v a lp ro ic  a d d  a n d  r e tu m e d  o n  
rec h a lle n g e . A n  m te ra c t io n  be tvveen  z o lp id e m  a n d  v a l-  
p ro ic  a d d  w a s  su sp ec te d  (b u t so m n a m b u lism  h a s  also 
b e e n  a s so d a te d  vvith z o lp id e m  a lo n e , see  E íle c ts  o n  M e n -  
ta j p u n c tỉo n , ab o v e ).

F o r  th e  su g g e stio n  th a t  carbamaỉĩpine a n d  phenytoừí m a y  
in te ra c t  vvith zo Ip idem , se e  R iíam p ic in , b e lo w .

I. Sattar SP, tí  ai. Somnambuiỉsoỉ due to probable ỉnteractỉon of valproic 
add and zoỉpidem. Amt Pharmacother 2003; 37: 1429-33.

A n tiíu n g o ls . U se o f ketoamtaoU w i th  z o lp id e m  h a s  c esu lted  
in  in c re a se d  p lasm a  c o n c e n tra tío n s , a n d  a n  e n h a n c e d  
se d a tiv e  e ỉfect. o f  z o lp id e m , a lb e it  o n ly  m o d e s t .1. T h e  u se  
o f z o lp id em  w ith  ỊỉucoruaoU1 o r  itramuaoU:ư  h a s  r e su lte d  
in  sm all, n o n -s ig n iflc a n t c h a n g es  ỉn  th e  p h a n n a c o k in e tic s  
a n d  se d ad v e  efíec ts  of z o lp id e m .

1. Qreenblan DJ. a  al. Kincdc and dynamic interaaỉon stady oí zolpidem 
with kctoconaiole. irraconaiole. and ũuconaaole. CSn Pharmàal Ttur 
1998;64:661-71.

2. Luurila H. fí ai ESect of ioaconaaole on tbe phaxnucokìnetics and 
pharmacodynamics QỈ aolpidcm. Eur J Qút Pharmaal 1998; 54: 163-6.

A n tiv ira ls . H T V -protease i n h ib i to n  su c h  as  ritortavir m a y  
in c re a se  p lasm a  c o n c e n tra tio n s  o ỉ  z o lp id e m  vvith a  rísk  o f 
e x tre m e  se d a tio n  a n d  re s p ũ a to ry  d e p re ss io n ; u se  to g e th e r  
is p ossib le  p ro v id e d  th e  p a tie n t  is c a re h illy  m o n ito re d  for 
excessive  se d a d v e  eữ ec ts.

R iía m p k in .  R iía m p id n  re d u c e d  th e  h y p n o tic  e ííe c t of zol- 
p id e m  in  a s tu d y  in  8  h e a lth y  ỉe m a le  su b ie c ts .1 T h e  a re a  
u n d e r  th e  c u rv e  fo r z o lp id e m  w a s  re d u c e d  b y  7 3 %  a fte r  
r i ía m p id n  a n d  th e  p e a k  p lasm a  c ọ n c e n tra tìo n  b y  5 8 % . 
T h e  e lim in a tio n  h a lf- life  o{ z o lp id e m  w a s  re d u c e d  íro m
2 .5  to  1.6 h o u rs .  S im ila r  effects c o u ld  b e  e x p e n e d  w ith  
o th e r  p o te n t  in d u c e is  o f  th e  c ý to c h ro m e  P45Õ iso e n z y m e  
CYP3A4 su ch  as c a rb a m a z e p in e  a n d  p h e n y to in .

1. Vilỉikka K. tí a i Rỉỉampin reduces plasma concentratíons and eữects oỉ 
roỉpidem. Cỉirt Pharmacơỉ Ther 1997; 62: 629-34.

Pharmacokinetìcs
Z olp idem  is rap id ly  a b so ib e d  b o m  th e  g a s tro in te s tin a l  t r a a  
a h e r  o ra l doses. P eak  p lasm a  c o n c e n tra tío n s  o c c u r w i th ỉn  3 
h o u rs  a n d  a re  a b o u t  4 5 %  h ig h e r  in  w o m e n  th a n  in  m e n  
g iv en  th e  sa m e  o ra l do se  b e c a u se  o ỉ  lo w e r  c le a ran c e  ra te  ỉn  
w o m e n . Z o lp idem  u n d e rg o e s  ă rs t-p a s s  m e ta b o lỉsm  a n d  a n  
a b so lu te  b io av a ỉỉab iỉity  o f  a b o u t  7 0 %  h a s  b e e n  re p o r te d . 
Z o lp idem  h a s  a n  e lim in a tio n  halỉ-U íe  o f  a b o u t  2 .5  h o u r s  a n d  
is a b o u t  9 2 %  b o u n d  to  p lasm a  p ro te in s . I t  is  m e ta b o lise d  
m ain ly  by  th e  c y to c h ro m e  P 4 5 0  iso e n z y m e  CYP3A4; th e  
in a c tiv e  m e ta b o lite s  o f zo lp id e m  a re  e x c re te d  in  th e  u r in e  
a n d  laeces. Z o lp id em  is d is tr ib u te d  in to  b re a s t  m ilk . 

R e íe re n c e s .
ỉ. Saỉvà p, Costa J. CHnicaỉ pharmacokỉnetỉcs and pharmacodynamics ữf 

zotpidem: therapeudcimpỉỉcations. ơin Phermacokmit 1995; 29:142-53.
2. von  M oỉtke l i*  «  aỉ. Zoỉpỉdem  m etaboỉỉsm  ỉn  vỉtro: responsỉble  

cytochrom es, Chemical inhỉbitors. and In vỉ vo  correlatỉons. Br J Qin 
Pharmaal 1999; 48: 89-97.

3. Drover D, tí ai. Pharmacokinetics. pharmacodynamỉcs. and reỉatỉve 
pharmacokinetic/pharmacodynamic proỉiles of zaỉcplon and zolpidem. 
ơiĩt Thtr 2000; 22:1443-61.

4. Drovcr DR. Comparadve phannacokinetícs and pbarmacodynamics oỉ 
shơrt-ềctíng hỵpnosedđtívcs: zaìcpìon, ĩOÌpidem and ĩQpicìone. CUĩt 
Pharmaakínet 2004; 43: 227-38.

5. Greenbỉan DJ, tí ai. Dynamics and kincđcs of a modỉned-reỉease 
ỉonnulation of zo!pidem: compatỉson with immedlate-release Standard 
xoipỉdem and pUcebo. J ơbt phanruưol 2006; 46: 1469-80.

6. Grcenblatt DJ. tí a i  Comparíson of pharmacokinedc proEles of zolpidem 
budered subUngưal tablet and zolpidem oral immedUte-release tablet: 
resuhỉ brom a single-cemtr, single-dose, randotnized, open-labeỉ 
crossovcr study ỉn heaỉthy adults. ơiĩt Ther 2013; 35: 604-11.

P r e p a r a t i o n s

Prc^ỉrietary Preparations (details are g iven  in  V olum e B)

Sngle-ingredient Preparo lions. Arg.: A m bien; Dorm ilan; D um it; 
Nocte; Soưút; Som nipax; Sum enan; Zolodonn; AustraL: Dorm i- 
zol; Somidem; Stildem; Sdlnox; ZoIpỉbellf; Austrừr. Ivadal; 
M ondeal; Zoldem; Belg.: Stilnoct; Zolpitop; B raz.: Lioram; Noc- 
dden; Stilnox: Zylmox; Canad.: Sublinox; Chiỉe. A do n n ix t; 
D am ixan; D orm iỉam ; D orm osol; Som nil; Som nipron; Som no; 
Srilnox; SuccdaL' Chitur. Le Tan (3 c S ) ;  N uo  B in (S fS ) ;  Stilnox 
( S ^ S ) ;  Cỉ.: Eanox; H ypnogen; Insom ; S tìlnoctt: Sdlnox; Zol- 
p im erck t; Zolpinox; Zolsana; Z onad in f; Denm.: N im adorm t; 
Stilnoct; Zonocc F in .: Som non Stella; StUnocc F r.: Stílnox; Gtr.\ B ikalm t; Stilnox; Z oldem f; ZoIpi-Licht; Z òlpt-Q t; ZoIpi- 
nox; Gr.: A lespan; H ypnolorin; H ypnonorm ; Sdlnox; Rong Kong: Stilnox; Stilpidem; V kknox; Hung.: A m b ien t; Hypno- 
gen; Pidezol; Sanval; Som nogen; Stilnox; India: A m b irh  
Ămbulax-Z; Dactíve; D em ; Inzõfresh; Isodem ; Nidra; N ihest; 
o lp itriq  Sové; zleep; Zoldem; índon.: S tilnox; Zolmia; IrL: 
Nytamel; S tilnocc ZoIdem; Zolnod; Israel: Am bien; Stilnox; 
Zodorm; ItaL: N ottem ; Stilnox; Jpn: M yslee; Malaysia: 
Sobrium ; Som idem ; Stilnox; Zopim; Mac.: Nitrest; Nocte; Stil-

The Symbol t  denotes a pteparatỉon no longer actively marketed

http://www.tga.health.gov%5eu/adr/aadrb/aadr0702
http://www.fda.gov/
http://www
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nox; Neth.1 S tìlnoct; NorwStilnoct; Phữipp.: Stilnox; ZioheX' 
ZoIdem; ZoIpid; PoL: Apo-ZoIpin; H ypnogen; N asca ' O nirex; 
Polsen; Sanval; stilnox ; X en tic  Zolp ic ZolpiGen; zơ lsana; Zora- 
tio ; PorL: C ym erion; Stilnox; Rus.: H ypnogen (rm m oreu); Iva- 
dal (PĨBaMn); N itrest (Hmpecr); Sanval (Caiman); Snovitel 
(CHOBRien); ZoIsana (3ontcaHa); Zonadine (3oHaHHH); S.Afr.: Ive- 
dal; N oxidem ; Stílnox; Zolnoxs; Zolpihexal; singapore. Stiỉnox; Spairt: D a lpa ian ; S tilnox; SweiL: S tilnoct; Switz.: Dorlotil; Stil- 
nox ; Zoldorm ; ThaL: Stilnox; UK: Stilnoct; USA: A m bien; 
E dluar; In ten n czzo ; T ova ltt; ZoIpimist; Vena.: A trim on; Stil- 
nox ; Zolpidex.

PharmocopooKil Praporahons
U SP 36: Zolpidem  T artra te  Extendeđ-R elease Tablets; ZoIpidem 
T artrate  Tabiets.

Z o p i c l o n e  IBAN, HNNI
27267-RP; Tsopikloni; Zopidonf Zopidona; Zoplc1onum; 
Zópỉkloh; Zopildonas; 3onãKJK>H. ■ ■ ■ ■ ■ " '  
6-(5-Chloro-2-pyrldyl)-6,7-dihydro-7-oxo-5H-pyrrolo[3,4-b] 
pyrazjn-5-yl 4-methylpiperazine-1-c3rboxylate. 
C I7H 17a N A = 3 8 8 .8  
CAS —  43200-80-2.
ATC —  N05CF01.
ATCVet — QN05CF01.
UNII —  03A50RL08Q.
Street n a m e s .  T h e  lo llovving t e n n s  h a v e  b e e n  u se d  as 'Street 
n a m e s ' (se e  p . v ii) o r  s la n g  n a m e s  fo r  v a rio u s  fo rm s  o f 
z o p id o n e :  Z opp ies.

P h a r m a c o p o e ia s .  I n  Eur. (see p. v ii) .

P h . E u r .  8 : (Z o p id o n e ) .  A  w h i te  o r  sligh tly  y e llo w ish  
p o w d e r .  P ra c tìca lly  in so lu b le  in  vvater a n d  in  a lco h o l; 
s p a rin g ly  so lu b le  in  a c e to n e ; ỉ re e ly  so lu b le  in  d ich lo r-  
o m e th a n e .  I t  d isso lv es  in  d ilu te  m in e ra l  a d d s . P ro te c t  f ro m  
lig h t.

Uses and Administation
Z o p id o n e  is  a  c y d o p y ir o lo n e  w ith  sú n ila r  s e d a tiv e , 
a n x io ly t ic  m u s d e  re la x a n t,  a m n e s tic , a n d  a n tỉc o n v u ls a n t  
p ro p e r t ie s  t o  th o s e  o f  t h e  b e n z o d ia z e p in e s  (see D ia z ep a m , 
p . 1 0 6 3 .3 ). L ike  d ia z e p a m , its  a c d o n s  a re  m e d ia te đ  b y  
e n h a n c e m e n t  o f  th e  a c tiv ity  o í  g a iĩu n a -a m in o b u ty r ic  a d d  
(G A BA ) i n  t h e  b r a in .  Z o p id o n e  is  re p o r te d  to  b in d  to  th e  
b e n z o d ia z e p in e  r e c e p to r  c o m p o n e n t  oi th e  G A BA re c e p to r  
c o m p le x  b u t  a t  a  d i ỉ le re n t  s ite  to  t h e  b e n z o đ ia z e p in e s . ỉ t  h a s  
a  s h o r t  d u r a t io n  o ỉ  a c tìo n .

Z o p id o n e  is u s e d  a s  a  h y p n o t ic  in  th e  s h o r t - te r m  
m a n a g e m e n t  o f  in so m n ỉa  (belovv). T h e  u su a l o ra l  d o se  is 
7 .5  m g  ta k e n  sh o r t ly  b e ỉo r e  re tứ in g . T re a tm e n t s h o u ld  s ta n  
w i th  a  d o se  o f  3 .7 5  m g  in  e ld e rly  p a tie n ts .  R e d u ced  doses  a re  
a lso  re c o m m e n d e d  in  p a tíe n ts  w i th  h e p a tic  o r  r e n a l  
im p a irm e n t,  see  belovv.

E s z o p id o n e ,  t h e  (+ )- iso m e r  o f z o p id o n e , is u s e d  
s im ila iỉy  ( s e e p .  1 0 7 2 .3 ).

A d m in is h a tio n  in  h e p a l k  o r  r e n a l  im p a irm e n h  In  th o se  
w i th  r e n a l  im p a in n e n t  o r  m ild  to  m o d e ra te  h e p a tíc  
im p a irm e n t,  ư e a tm e n t  vvith z o p id o n e  sh o u ld  s ta r t  w lth  
a n  o ra l d o se  o f  3 .75  m g  ta k e n  s h o r t ly  b e ío re  r e tứ in g . I t  
s h o u ld  n o t  b e  g iv e n  to  p a tíe n ts  w i th  s e v ere  h e p a tic  
im p a irm e n t.

In so m n ia .  Z o p id o n e  h a s  a  s im ila r  p h arm a c o lo g ic a l a n d  
p h a rm a c o k in e t ic  p r o h le  t o  th e  sh o rt-a c tin g  b e n z o d ia z -  
e p in e s . I t  is  d a ìm e d  to ' in it ia te  s leep  rap id ly , v v ith o u t 
r e d u c t io n  o í  to ta Ị  ra p id -e y e -m o v e m e n t  (REM ) s le e p , a n d  
t h e n  s u s ta in  i t  w i th  p re s e rv a tio n  oi n o n n a l  s lo w -w a v e  
s le e p  (see  In so m n ia ,  p .  1033 .2 ). I t  is ge n e ra lly  c o n ã d e r e d  
to  b e  a s  e B e c tiv e  a s  à  h y p n o t ic  a s  th e  b e n z o đ ia z e p in e s . 
R e b o u n đ  in s o m n ia  h a s  o c c u rre d  b u t  d o es  n o t  a p p e a r  to  b e  
c o m m o n . R e s iđ u a l eH ects th e  n e x t  d a y  m a y  b e  less p ro -  
n o u n c e d  a f te r  z o p id o n e  t h a n  a f te r  sh o rt-ac tin g  b e n z o d ia z -  
e p in e s  b u t  t h e r e  a p p e a rs  to  b e  l it tle  e v id en ce  th a t  z o p i-  
d o n e  o ữ e rs  a n y  d irú c a l  a d v a n ta g e  in  te rm s  of its  p o te n t ia l  
t o  in d u c e  to le ra n c e ,  w i th đ ia w a l  sy m p to m s, o r  d e p e n d -  
e n c e .  F o r  r e c o m m e n d a t io n s  o f th e  UK  CSM  c o n c e m in g  its  
u s e  a s  a  h y p n o t ic ,  se e  I n d d e n c e  o f  A d v erse  E ííects, belovv. 
R e íe re n c e s .

1. Noble s, rt al. Zopidone: am upđate of ỉts pharrnacoỉogỴ, đinical etScacy 
and toIerabDity ỉn the treatmẽnt of insomníi. Dntp 199*; 55:277-302.

2. HaJakG.AcomparativeassessmentottherisksmdbeneSuotlopidone: 
a review of 15 yean’ dinìol experience. Druj Seịtty 1999; 2Ẽ 457-69.

3. Teiuno MG, tt oi. New drugs for Insomnla: comparative tolerabnity of 
eOỊàdone, lolpidem and zaleplon. Dnf SđỊety 2003; 26: 261-82.

Dependence and Withdrawal
A s ío r  D ia z e p a m , p .  10 6 5 .1 .

T h e re  h a v e  b e e n  re p o r t s u  o f  z o p id o n e  d e p e n d e n c e  a n d  
a s s o ậ ạ te d  w ith d ra w a l  sy m p to m s  õ n  d osage  re d u c t io n  o r  
c e ssa tio n  o f  u s e .  H o w e v e r, a  6 7 -y e a r-o ld  m a n  w h o  
in c re a se d  h is  d o sa g e  o f  z o p id o n e  u p  to  337 .5  m g  d a ily  to  
t re a t  in so m n ia  v v ith o u t a p p a re n t  a d v e rse  e ííec ts , h a d  h is  
z o p id o n e  w ith d ra w n  w ith o u t  s e v e re  c o m p lica tio n s  o v e r  4

w e e k s  u s in g  d r u g  a n d  c o g n it iv e  th e ra p y .3 A  W H O  e x p e rt  
c o m n ũ tte e 4 c o n s id e re d  in  2 0 0 6  th a t  th e  lik e lih o o d  of 
z o p id o n e  a b u s e  w a s  lovv a n d  n o t  g re a t  e n o u g h  to  vv arran t 
in te m a t ỉo n a l  c o n ơ o l.

1. Jones IR, Sullívan G. Plìysical depenđence OD zopỉdone: case reports. 
BMJ 1998:316: 117.

2. Sỉkdar s. Physicaỉ dependence on zopidone. BMJ1998; 317:146.
3. Kuntze MP, et aỉ. Excessivc use of zopidonc; a case report Swừs Med 

Wkfy 2002; 132: 523.
4. WHO. WHO expcn comrahỉee oa drug depeadence: thỉĩty-ỉo\mh 

ĩgport WHO Tech Rtp Ser 942 2006. Aỉso avaỉỉabỉe aa hnp://UỈ>docwho. 
inưtts/WHO_TRS_942_eng.pdí (accessed 06/08/08)

Adverse Effeds, Treatment, and Precautìons
As fo r  D ia z ep a m , p .  1 0 6 5 .3 . A  b i t te r  o r  m e ta ll ic  ta s te  in  th e  
m o u tb  h a s  b e e n  th e  m o s t  f re q u e n t]y  re p o r te d  a d v e rs e  effect 
w i th  z o p id o n e .

T re a tm e n t  o f  o v e rd o se  is  la rg e ly  su p p o rtiv e . T h e  b e n e tì t  
o f g a s tr ic  d e c o n ta m in a t io n  is  u n c e rta in ;  a c tiv a te d  ch a rc o a l 
m a y  b e  gi v e n  o ra lly  to  a d u lts  o r  c h ild re n  w h o  p r e s e n t  vvithin 
O ne h o u r  o ỉ  in g e s tin g  m o re  t h a n  lm g /k g  o í  z o p id o n e . 
F lu m a z e n il  (p . 1 5 52 .2 ) m a y  ra re ly  b e  u se d  to  rev e rse  th e  
e líe c ts  o f  s e v e re  z o p id o n e  to x id ty .  (See  a lso  O v erd o sag e , 
b e lo w ).

In c id e n c e  o f  a d v e r s e  e f fe c ts .  In  a F re n ch  p o s tm a rk e tin g  
su rv e y 1 o f  2 0  5 13  p a tie n ts  tre a te d  w ith  z o p id o n e , th e  
m o st c o m m o n ly  r e p o n e d  a d v e rse  e v e n ts  w e re  b i t te r  ta s te  
(3 .6 % ), d ry  m o u th  (1 .6 % ), d iíl ìc u lty  a r i ỉ in g  in  th e  m o m -  
in g  (1 .3 % ), s le e p in ess  (0 .5 % ), n a u s e a  (0 .5 % ), a n d  n ig h t-  
m a re s  (0 .5 % ). T h e  U K  C S M 2 h a d  rec e iv ed  122 re p o r ts  of 
a d v e rse  re a c tío n s  to  z o p id o n e  o v e r  a  p e rio d  oi a b o u t  o n e  
year. s in c e  t h e  p r o d u c t 's  in ơ o d u c tio n  in  N o v e m b e r  1989. 
A f if th  o{ th e s e  w e re  n e u ro p s y c h ia tr ic  re a c tio n s , a  p ro p o r-  
t io n  s im ila r  to  th a t  í o u n d  w ith  o th e r  h y p n o tic s . M a n y  o f 
th e s e  re a c tío n s  vvere p o te n t ia l ly  se río u s  a n d  in v o lv e d  h a l-  
l u d n a t ío n s  (3 a u d ito ry  a n d  2  v isu a ỉ), a m n e s ia  (4  cases), 
a n d  b e ỉia v io u ra l  d is tu rb a n c e s  (10 , in d u d in g  3 cases  of 
ag g re ss io n ) . M o st re a c tio n s  s ta r te d  Ịm m e d ia te ly  o r  sh o rtly  
a í te r  t h e  firs t d o se  a n d  im p ro v e d  rap ìd ly  o n  s to p p in g  th e  
d ru g . T h rc e  p a tie n ts  h a d  d iíh c u lty  in  s to p p in g  t r e a tm e n t.  2 
b e c a u se  o f  w i th d ra w a l  sy m p to m s  a n d  o n e  d u e  to  re p e a te d  
r e b o u n d  in so m n ia .  T h e  CSM  c o n s iđ e re d  th a t ,  a lth o u g h  
d iS e rin g  s tru c tu ra lly  f ro m  th e  b e n z o d ia z e p in e s , z o p id o n e  
h a s  t h e  sa m e  p o te n t ia l  fo r  a d v e rse  p sy c h ia tric  rea c tio n s , 
in d u d in g  d e p e n d e n c e . A s vvith th e  b e n z o d ia z e p in e s  it 
s h o u ld  b e  re s e rv e d  fo r p a tie n ts  w i th  se v e re  s le e p  d is tu r -  
b a n c e  a n d  its  d u ra t io n  o ỉ  u se  l im ite d  to  2 8  d ay s; care  
s h o u ld  a lso  b e  ta k e n  in  t h e  e ld e rly , th o se  w h o  h a v e  a  h is- 
to ry  o f  p re v io u s  p s y c h ia tr ic  illness , o r  w h o  a re  p r o n e  to  
d ru g  a b ũ se .

1. Aỉỉaỉn H, et a i  PosOnarketỉng surveillance ol 2opídone in insomnia: 
anaỉyảs of 20.513 caỉes. Sĩeep 1991; 14: 408-13.

2. CSM. ZopỉdoDe (Smovane) and neuro*psychiatríc reactíons. Currtnt 
Probkms 30 1990. Aỉso avaiỉable at; http://wwwjnhra.gov.uk/hoiae/ 
ỉdcplg?IdcService»GET..FILE&-dDocNamc*CON20244486-RevÌsionS- 
electỉ(mMethod»LatestReleased (accessed 20/07/09)

A ix ise .  F o r  a  r e p o r t  o f z o p id o n e  a b u se  see  u n d e r  D e p e n d - 
e n c e  a n d  W ith d ra w a l, a b o v e .

AdminÍ5tration. R e su lts  i n  9  h e a lth y  su b jec ts  g iv e n  zop i- 
d o n e  in d ic a te d  a  ã g n ỉh c a n t  d e la y  in  o n s e t  o f a c tio n  w h e n  
th e  d r u g  w a s  ta k e n  in  th e  s u p in e , a s  o p p o sed  to  t h e  s ta n d -  
ing , p o s it io n ; th is  w a s  a s s o d a te d  vvith a  p ro lo n g a t io n  of 
m o re  t h a n  2 0  m ỉn u te s  i n  th e  lag  tim e  b e ỉo re  a b so rp tio n  
b e g a n .1 In  o r d e r  to  o b ta in  a  ra p id  a n d  c o m p le te  h y p n o tic  
e íle c t f ro m  z o p id o n e  th e  ta b le t  sh o u ld  b e  sw a llo w e d  in
th e  s ta n d in g  p o s itio n .

1. d u n n e r  KS, ti al. The e Q ea  oi posture a i ib e  d m e  o l adm inistralion on  
th e  Central depressant eB ectỉ o f the  n e w  hypnotic aop id on e. Br ]  a in  
Phanrual 1984; 18; 879-86.

Driving. F o r  re íe re n c e  to  t h e  in c re a se d  r is k  of ro ad -tra ffic  
a c d d e n ts  ío r  d r iv e rs  ta k in g  b e n z o d ia z e p in e s , see 
p . 1 067 .1 .

Effecls o n  m e n la l  f u n d io n .  F o r  re p o r ts  o ỉ  a d v e rse  e ỉlec ts  
o n  m e n ta l  fu n c tio n , s u c h  a s  co m p le x  s le e p -re la te d  b e h a -  
v ìo u rs , a s s o d a te d  w ith  so m e  h y p n o tic s  in d u d in g  zopi- 
d o n e ,  sce  u n d e r  Z o lp id e m , p .  1117 .2 .

Hepotic impairment. Z o p id o n e  w a s  g iv en  in  a  d o se  o f
7 .5  m g  to  7  c ứ rh o t ìc  p a tìe n ts  a n d  8  h e a lth y  su b je c ts ; a  
í u r th e r  2  d r r h o t ic  p a t ie n t ỉ  re c e iv e d  3.75  m g .1 M e a n  p e a k  
p lasm a  c o n c e n tra t io n s  vvere s im ila r  in  h e a lth y  su b jec ts  
a n d  th o s e  w ith  h e p a tic  im p a irm e n t  ỉo llo tv in g  e q u iv a le n t 
doses b u t  t lm e  to  p e a k  p la s m a  c o n c e n tra tio n  w a s  4  h o u rs  
in  th e  la t t e r  as  c o m p a re d  w i th  2  h o u rs  in  th e  h e a l th y  su b - 
jec ts . E l ím in a tio n  w a s  g re a tly  p ro lo n g e d  in  d r rh o t ic  
p a tie n ts ,  i n  w h o m  th e  m e a n  p lasm a  h a if- life  w a s  8 .53  
h o u rs  c o m p a re d  w ith  3 .5  h o u r s .  T h e  C N S -d ep ressan t 
e ííec ts  o f  z o p id o n e  w e re  d e la y e d  in  th e  d r r h o t ic  p a tie n ts  
in  a  w a y  c o n s iỉ te n t  vvith  th e  p h a rm a c o k in e tìc  ch a n g es . 
T h ere  w a s  a lso  so m e  e v id e n c e  o f a n  in c re a sc d  re sp o n se  in  
th e se  p a tie n ts .

F o r  p re c a u t io n s  a n d  doses  re c o m m e n d e d  in  l ic e rs e d  
p r o d u c t  in ío r m a t io n , s e e  u n d e r  U ses a n d  A d m in is ư a t  o n , 
a b o v e .

1. Pailter G. Robetts CJC. Plasma concentrations and Central ner ous 
System  eBects of the new hypnoúc agent 2ơpidone in padentỉ vith 
chronỉc llver dỉsease. Br J Clin pkarmaal 1983; 16:259-65.

H y p e rse n sitiv ity . F o r  m e n t io n  oi a n a p h y la c to id  rea c tì m s  
a s s ò d a te d  w i th  s o m e  h y p n o tíc s  in d ũ d in g  z o p id o n e , see 
u n d e r  Z o lp idem , p .  11 1 7 .2 .

O v e r d o s a g e .  F a ta li tie s  h a v e  b e e n  re p o r te d  a f te r  zopid< n e  
o v e rd o s e .1-2 M e th a e m o g lo b in a e m ia  a n d  r e n a l  ía i lu re  h í  v e  
b e e n  r e p o r te d  in  a  p a t ie n t  w h o  to o k  2 .2 5  g  o í  z o p id o n e  in  
a  s u id d e  a tte m p t .3

F Iu m a z e n iI  m a y  ra re ly  b e  u se d  to  r e v e rse  th e  eííec ts o f 
s e v e re  z o p id o n e  t o x id ty .  se e  N o n -b e n z o d ia z e p in e  A m , g- 
o n ism  u n đ e r  F lu m a z e n il ,  p . 1 552 .2 .

1. Bonỉface PJ, Russell SGỔ. Two cases of ỉatal zopidone overdose. J  A ta i 
Taxitoĩ 1996; 20: 131-3.

2. Meaihcrall RC. Zopidone ỉataỉỉly ín a hospitaíized patient J ĩorensk Sá 
1997;42:340-3.

3. Kung svv, et a i 2opỉdone-assođated methemogỉobinemia and re iaĩ 
ỉmpaỉrmenr. ơiỉi Toxicol 2008; 46: 1099-1 lũp.

P o r p h y r ia .  T h e  D ru g  D a ta b ase  fo r  A c u te  P o rp h y ria , COI 1- 
p i le d  b y  th e  N o rw e g ia n  P o rp h y ria  C e n tre  (NA POS) a n d  
th e  P o rp h y ria  C e n tre  S w ed e n , classiỉies z o p id o n e  as p ro  >- 
a b ly  n o t  p o r p h y r in o g e n ic  it m a y  b e  u se d  as  a  d ru g  o f fli st 
c h o ic e  a n d  n o  p re c a u t io n s  a re  n e e d e d .1

1. The Dnig Database íor Acute Porphyria. Avaiỉable at: hltp://ww V. 
drugs-porphyria.org (accessed 11/10/1 ĩ )

Interactions
As fo r  D iazep am , p . 10 6 8 .1 . U se w ith  r i í a m p id n  o r  o t h r r  
p o te n t  in d u c e rs  o f  th e  c y to c h ro m e  P 4 5 0  iso e n z y m e  
CY P3A4, su c h  as  c a rb a m a z e p ỉn e  o r  p h e n y to in ,  is like ly  to  
re d u c e  th e  e ữ e c ts  o f  z o p id o n e .

A r r t ib a d e r ia ls .  I n  a  s tu d y  in  h e a l th y  su b je c ts  erythrơmyan 
in c re a se d  th e  r a te  o f  a b so rp tio n  o f  z o p id o n e  a n d  p r c -  
lo n g e d  its  e h m in a tio n .1 In  a n o th e r  s tu d y 1 in  8  h e a lth y  
su b je c ts  riỊampidn w a s  a s s o d a te d  w ith  a n  8 2 %  re d u c t io n  
in  th e  a re a  u n d e r  t h e  c u rv e  fo r  z o p ic lo n e . T he  p e a k  
p la sm a  c o n c e n tra t io n  o f z o p id o n e  w a s  re d u c e d  ỉro m  7 6 .9  
to  2 2 .5 n a n o g ra m s /m L  a n d  th e  e llm in a tìo n  h a lí- life  h o m
3 .8  to  2 .3  h o u rs .

ỉ . Aranko K  et ai The effect oỉ erythromydn on the pharmacokỉneda and 
pharmacodynamics of xopidone. Br J ơin Pkarmacol 1994; 38: 363-7.

2. Vilỉikka K, et aL Concentrations and eífects oi xopỉdone are greatỉy 
reduced by ĩiỉampicin. Br J Qin Pharmacoi 1997; 43: 471-4.

Pharmacokinetics
Z o p id o n e  is  r a p ỉd ly  a b so rb e d  a n d  vvidely đ is tr ib u te d  a íte i 
o ra l  doses. I t  h a s  a n  e lim in a tio n  h a lM iỉe  o f  3 .5  to  6 .5  b o u r :  
a n d  is re p o r te d  to  b e  a b o u t  4 5  to  8 0 %  b o u n d  to  p lasm a 
p ro te in s . Z o p id o n e  is  e x te n s iv e ly  m e ta b o lis e d  in  th e  live i 
v ía  th e  c y to c h ro m e  P 4 5 0  iso e n z y m e  CY P3A 4 a n d , to  a  lesset 
e x te rn ,  CYP2C8; th e  2  m a jo r  m e ta b o li te s , t h e  less ac tive 
z o p id o n e  N-oxid e  a n d  th e  in a c tiv e  N -d ề sm e th y lz o p id o n e , 
a re  e x a e t e d  m a in ly  in  t h e  u r in e .  A b o u t 5 0 %  o ỉ  a  do se  is 
c o n v e r te d  b y  d e c a rb o x y la tlo n  to  in a c tiv e  m etab o lite s , 
vvhich a re  p a rt ly  e l im in a te d  Via th e  lu n g s  as  c a ib o n  d iox ide . 
O n ly  a b o u t  5 %  o ỉ  a  d o se  a p p e a rs  u n c h a n g e d  in  th e  u r in e  
a n d  a b o u t  1 6 %  a p p e a rs  in  th e  faeces . E x c re tio n  o f  z o p id o n e  
in  th e  sa liv a  m a y  e x p la in  r e p o r ts  o í  a  b i t te r  ta s te .  I t  is  a lso  
d is tr ib u te d  in to  b r e a s t  m ilk .

R e v ie w s .
1. Femandez c . ct al. Clinical pharmicokiactics of xopidone. dúi 

Pharmaeokintt 1995; 29:431-41..
2. Dtovct DR. Comparatỉve phaimacokinetics and pbanoacođynandcs of 

shon-acdng hypnosedadves: xalepỉon, zoỉpỉdeai and zopídone. ơùt 
Pharmacokirưt 2004; 43:227-38.

D iỉtr ib u tio n  in to  b r e a s t  m ilk . Z o p id o n e  w a s  d is tr ìb u te d  
in to  b re a s t  m ilk  i n  12 w o m e n  in  c o n c e n t ta t io n s  a b o u t h a l í  
th o s e  i n  p la sm a .1 T h e  c a lc u la te d  d o se  t h a t  w o u ld  b e  
re c e iv e d  b y  a  n e o n a te  w a s  1.5 m icrogT am s/kg , c o rre sp o n d - 
in g  to  1 .2 %  o ỉ  t h e  m a te m a l  dose .

1. Matheson L et al. The excretion o( zopidone imo breast milk. Br ỉ  ơin 
Pharmacoi 1990; 30: 267-71.

P r e p a r a t í o n s

P repriatnry Prepor otions (details are g iven  in  V olum e B)

Singie-tngredĩent Prapo ro tions. Arg.: Poltram  Im ovane; Insom - 
n ium ; AustraL: Im ovane; h n res t ' Austria: Som nal; Belg.: Im o- 
v an e ; Braỉ.: Im ovane; Canaả.: Im ovane; R hovane; Chile. 
Alpaz; Im ovane; Losopil; Zetix; Z om etiq  Zonix; China: Im o- 
v a n e  (izpjẽ); J in  M eng  (átB); Qing E r Qi San c h e n
( H S ) ;  Cz.: Zopitin; Denrn.: Im o d o n e ; Im ovane; Im ozop; Thu: 
Im ovane; Zopinox; Zopitin; Tr.: Im ovane; Ger.: Optidorm ; 
Som nosam  X im ovan; Z opf; Zopi-Puren+; Gr.: Im ovane; Hortg Kong: Dopareel; E urovan ; Lmoione-)-; Im ovane; Zolief; Zomni; Hung.: Im ovane; Som nob Zopigen; Indũr. Lyzop; Zopicon; IrL: 
Zileze; Z im odone; Z im ovane; Z op itaa# Z ordone; Israel: Im o- 
v an e ; N octum o; ItaL: Im ovane; Miứaysia: Im ovane; Insopin; 
ZoIoq; Mex.: Im ovane; Neứu: Im ovanẽ; Norw.: Im ovane; NZ:

All cross-reíerences reíer to entries in Volume A
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Imovane; PoL: Dobroson; Imovane; Senzop; Zopiratio; Rus.: 
Imovane (H m o b s h ) ;  Milovan (MnnoBaH); Pidodorm 
(ĨIHKHOAOPM); Relaxon (PenaxcoH); sllpvell (CimnBaiui); Somnol 
(CoMHon); Torson (TopcoH); Zolinox (30AKH0KC); S-Ạ/r.: Adco- 
Zopimed; Aichera; Imovane; Z-Dorm; Zopigen; Zopivane; singapore: Imovane; Spaừi: Datolan; Limovan; Siaten; Zopicalma; Swed.\ Imovane; Switz.: Imovane; Turk.: Imovarĩe; UK: 
Zimovane; Ukr.: Imovane (ỊĨMOBaH); Nonnason (HopuacoH); 
Piklon (rtiiuioH); Sonnat (C o h h b t) .

pharm ocopoeiol Prapo rations
BP 2014: Z opidone Tablets.

Zotepỉne (BAN, rlNNI 

Zotepina; Zotépine; Zotepinum ; 30TenwH. 
2-[(8-C hlorodibenzo[b,/)-thiepin-10-yt)oxy]-N ,N -dim ethy- 
lethylam ine.
C,aHl8CINOS=331.9 
CAS —  266Ị 5-21-4.
ATC — N05AXĨ1.
ATC Vet — QN05AX11. 
u m  — U29083JAZW.

ProỉịỊe
Z o te p in e  is a n  ạ ty p ic a l a n tip sy c h o tic  th a t ,  in  a d d itio n  to  ỉts  
a n ta g o n ỉs t  a c tio n  a t  C en tra l d ò p a m in e  (D i a n d  D 2) recep to rs, 
b in d s  to  s e ro to n in  (5-H T 2), 'a d re n e rg ic  (Oi), a n d  h is ta m in e  
(H i) re c e p to rs  and also in h ib its  n o r a d r e n a lin e  re u p ta k e . I t 
h a s  b e e n  gi v e n  in  th e  t r e a tm e n t  o f s c h iz o p h re n ia  (below ) in  
a n  in it ia l  o ra l  d o se  o ỉ  2 5  m g  th re e  tứ n e s  d a ily , in c re a se d  
a c c o rd in g  to  resp o n se , a t  ứ u e rv a ls  o f  4  d ay s, to  a  m a x ú n u m  
of 100  m g  th re e  tim e s  d a ily . T h e re  is a n  a p p re d a b le  in a e a s e  
in  t h e  i n d d e n c e  o f  s e iz u res  a t  doses  a b o v e  3 0 0  m g  daily . F o r  
e ld e r ly  p a tie n ts ,  a ^ s ta r t in g  d o se  oỉ 2 5  m g  h a s  b e e n  g iv e n  
tvvice da ily , in c re a sè d  g ra d u a lly  u p  to  a  m a x im u m  o ỉ 75  m g  
rvvice d a ily . D oses s h o u ld  a lso  b e  r e d u c e d  in  p a tíe n ts  w i th  
h e p a tic  o r  r e n a l  ứ n p a irm e n t,  se e  beỉovv.

Z o te p in e  h a s  u r ic o su ric  p ro p e r t ie s  a n d  s h o u ld  n o t  b e  
g iv e n  to  p a tie n ts  w i th  a c u te  g o u t  o r  a  h is to ry  o ỉ 
n e p h ro li th ia s is ;  it  s h o u ld  b e  u s e d  vvỉth  c a u t io n  in  p a tie n ts  
w i th  a  h is to ry  of g o u t  o r  h y p e ru r ic a e m ia .

A d m in is tr a t io n  in  h e p a t ic  o r  r e n a l  im p a i r m e n t  F o r
p a tie n ts  w i th  r e n a l  o r  h e p a tic  im p a irm e n t,  a n  in ìtia l o ra l  
d o se  o f  z o te p in e  2 5  m g  h a s  b e e n  g iv e n  tw ice  daily , 
in c re a se d  g ra đ u a lly  u p  to  a  m a x im u m  o f  7 5  m g  tvvice 
daily .

S c h iz o p h r e n ia .  A sy s te m atic  r e v ie w l oi s h o r t - te r m  s tu d ie s  
o f z o te p in e  fo r  sc h iz o p h re n ia  (p . 1 0 3 1 .3 )  c o n d u d e d  te n ta -  
tiv e ly  t h a t  i t  w a s  as e tte c tiv e  as  d a s s ic a l  a n típ sy c h o tic s  a n d  
m ig h t  b e  o f  b e n e fit  in  p a tie n ts  vvith n e g a tiv e  sy m p to m s; in  
a d d it io n , í t  s e e m e d  less  lỉk e ly  to  p r o v o k e  e x tra p y ra m id a l 
d iso rd e rs . A  la te r  sy s te m atic  revievv1 t h a t  c o m p a re d  z o te -  
p in e  w i th  o th e r  a ty p ic a l a n tip sy c h o tic s  í o u n d  in su fS d e n t  
e v id e n c e  fo r  a  m e a n in g íu l  c o m p a r iso n  to  b e  d raw n .

ỉ . DeSỉlva p, tí a i  Zocepine for sdmophrenU. Avaỉlable in The Cochrane 
Database oí Systemaúc Revievvs; ỉssue 4. Chichesten John WUcy; 2006 
(accessed 10/04/08).

2. Subramaniaa s, tí aỉ. Zotepỉne versus other atypical antỉpsychotícs for 
schữophrenia. AvaOable in The Cochrane Database of Systematic 
Revirtvs: ỉssue 10. Chichesten John Wileyr 2010 (accessed 03/06/13).

P r e p a r a t i o n s

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

Single-ingredient Preparation ỉ. Austría: N ip o lep tt: Cz: Zoleptil: Ger.: N ipo lep tt; ỉndon.: Lodopin; Jpn: Lodopin; Losizopilon; 
M ajorpin: Setous: Port.: ZoIeptil; Turk.: ZoieptiI; UK: Zoleptílf.

Zuclopentfiixol IB A N . rlN N I 

AY-62021 (dopenthixoi or clopenthixol hydrochloride); áí: 
ClọpẹnỊộixQỊ; ạ^lppenthixol; Z-Clopenthixol; N-746 (do- 
penthixol or dopenthixol hydróchlorlde); NSC-64087 
(dopenthixol); Tsuklopentiksoli; Zudopenthixolum; Zudo- 
pentixol; Zuklopentixol; 3yKnoneHTHKCon. 
(Z)-2-{4-[3-(2-Chloro-l 0H-dibenzo[b/e]thiin-10-ylidene)pro- 
pyl]pipeĩazin-l -yl}ethanòl. 
éaHaCỈNjOS=401.0
C4^— 5Í772S3-Ỉ (zụdopenthìxoO; 982-24-Ị (clopenthixol). ... 
AỶC —  N05AP0S.
ATC Vet— QN05AF05.
UNII —  47ISU063SG.

NOTE. C lo p e n th ix o l (BAN, INN, USAN) is a  n ũ x tu re  o f t h e  z 
a n d  E iso m e rs .

Zuclopenthixol Acetote ỊBANM , ríNNM i 

Acetato de zudopentíxol; Zudopenthfxol, : Acétate ;de;J 
Zudopenthixoli Acetas; Zudopentixol, acetatơ dè; Zuklo-; 
pentiksọl Asetat, 3yKnoneHTMKCona AiteraT

C24H27CIN2OjS=443.0 *
CAS —  8572ì-05-7.
ATC —  N05AF05.
ATC Vet —  QN05AF05.
UNII —  349S2ZHF05.

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

B P  2 014 : (Z u d o p e n th ix o l  A c e ta te ). A  yelỉovvish, v isco u s oil. 
V ery s lig h tly  so lu b le  in  w a te n  v e ry  so lu b le  in  a lc o h o l, in  
d ic h lo ro m e th a n e , a n d  in  e th e r .  S to re  a t  a  te m p e ra tu re  n o t  
ex c ee d in g  -2 0  d e g re e s . P ro te c t h o m  lig h t.

Z u d o p e n t h i x o l  D e c a n o o t e  ÍBANM, riNNMi
Decanoato de zudopentixol; Tsukíopentiksolidekanoạatti; 
Zudopenthixol, Décanoate de; Zudopenthixoldecanoat; 
Zudopenthixoli decanoas; Zudopentixol, decanoato de; 
Zuklopenthixol-dekanoát; Zuklopentiksol Đekanoat; Zuklo- 
pentiksolio dekanoatas; Zuklopentixoldekanoat; Zuklopen- 
tyksolu dekanonian; 3yKJioneHTnKcona flexaH0aT. 
C3jH43CINAS=5S5.2 
CAS — 64053-00-5.
ATC —  N05AF05. M
ATC Vet —  QN05AF05.
UNII —  TSS9KIZ50G.

P h a rm a c o p o e ia s .  In  Eur. (see  p . v ii) .

P h . E u r .  8 : (Z u d o p e n th ix o l  D e c a n o a te ) .  A  y e llo w  v isc o u s  
o ily  liq u id . V ery  s lig h tly  so lu b le  i n  w a te n  v e ry  s o lu b le  In  
a lco h o t a n d  in  d ic h lo ro m e th a n e . S to re  tm d e r  a n  ín e r t  g as  in  
a ir tig h t c o n ta in e rs  a t  a  t e m p e ra tu re  n o t  e x c e e d in g  -20  
degrees. ProteCT h o m  lig h t.

Z u d o p e n t h i x o l  H y d r o c h l o r i d e  I8ANM, rtNNMi
Htdrodoruro de zudopentixol; Zudopenthixol, Chlorhydrate 
de; Zuclopenthixol D ihydrochloride; Zudopenthixoli H ydro 
chloridum; Zudopentìxol, hidrodoruro de; Zủklopentiksol 
D ihidroklorũr; 3yKnoneHTMKCona rnflpoxnopnfl. 
C22Hj5CIN2O S^H CI=473.9 
CAS —58045-23-1.
ATC —  N05AF05.
ATC Vet —  QN05AF05.
UNII — 7042692VYN.

P h a rm a c o p o e ia s .  I n  Br.
B P  2 0 1 4 : (Z u c lo p e n th ix o l H y d ro c h lo r id e ) . A n  o ff-w h ite  
g ra n u la r  p o w d e r . V ery  so lu b le  in  w a te r;  sp a rin g ly  so lu b le  in  
a lcoho l; s lig h tly  so lu b le  in  c h lo ro fo rm ; v e ry  s lig h tly  so lu b le  
in  e th e r .  A  1%  s o lu tio n  in  w a te r  h a s  a  p H  of 2 .0  to  3 .0 . 
P ro te c t h o m  lig h t.

Shib ittty . R e íe re n c e s .
1. Li Wan Po K Irvrỉn WJ. The photochemical stabilitỴ oí ds- and ưans* isomcrs of ơicydic neiưoỉeptíc drugs. J Pharm Phamứcoỉ ỉ 980; 32; 25-9.

Uses and Administratìon
Z u d o p e n th ix o l  is a  t h io x a n th e n e  o f  h ig h  p o te n c y  w ith  
g e n e ra l p ro p e r tie s  s im ila r  to  t h e  p h e n o th ia z in e ,  c h lo tp ro m -  
a z in e  (p . 1 0 4 5 .3 ). I t  h a s  a  p ip e ra z in e  s id e -c h ain .

Z u d o p e n th ix o l  is u s e d  fo r th e  t r e a tm e n t  o ỉ  s c h ữ o p h re n ia  
(below ), m a n ia  (see  B ipo la r D iso rd e r , p . 3 9 7 .2 ), a n d  o th e r  
psychoses . I t  m a y  b e  p a rt ic u la r ly  su ita b le  fo r  a g ita te d  o r  
aggressive  p a tie n ts  w h o  m a y  b e c o m e  o v e r - e x d te d  w ỉth  
A u p en tix o l. Z u d o p e n th ix o l  h y d ro c h lo r id e  is u su a lly  g iv en  
o ra lly  vvith d o se s  e x p re s se d  in  te rm s  o f  t h e  b a se ; 
z u d o p e n th ix o l  h y d ro c h lo r id e  1 1 .8 m g  is e q u iv a le n t  to  
a b o u t 10 m g  o f z u d o p e n th ix o l.  Z u d o p e n th íx o l  h y d ro -  
c h lo r i d e  h a s  a l s o  b e e n  g i v e n  i n t r a m u s c u l a r l y .  
Z u d o p e n th ix o l  a c e ta te  a n d  z u d o p e n th ix o l  d e c a n o a te  a re  
g iven  b y  d e e p  in tra m u s c u la r  in je c tio n ; doses  a re  e x p re s se d  
in  te rm s  o f  th e  e s te r . T he  a c e ta te  e s te r  h a s  a  ra p id  o n s e t  of 
ac tio n  a n d  a  d u r a t io n  of a c tio n  o f  2  to  3 days; i t  is u s e d  as  a 
5%  o ily  so lu t io n  fo r  th e  in itia l ư e a tm e n t  o f a c u te  p sy c h o se s  
a n d  ior e x a c e rb a tio n ỉ  o ỉ  c h ro n ic  psy ch o scs . T h e  lo n g e r-  
ac tin g  d e c a n o a te  e s te r  is u se d  a s  a  2 0 %  o ily  s o lu tio n  fo r  th e  
m a in te n a n c e  t r e a tm e n t  o í  c h ro n ic  p sychoses; a  50%  
so lu tio n  ũ  a v a ila b le  fo r th o se  re q u ir ín g  h ig h  doses.
•  T h e  u s u a l  in itia l oral do se  o f  t h e  h y d ro c h lo r id e  lo r  th e  

t r e a tm e n t  o f p s y c h o s e s  is t h e  e q u iv a le n t  o f  2 0  to  3 0  m g 
oỉ t h e  b a se  d a ily  in  d iv id e d  d o ses; in  s e v ere  o r  r e s i ỉ ta n t  
c a se s  u p  to  1 5 0 m g  d a ily  h a s  b e e n  g iv e n . T h e  
re c o m m e n d e d  m a x im u m  s in g le  do se  is 4 0  m g . T h e  
u s u a l m a in te n a n c e  d o se  ũ  2 0  to  5 0  m g  daily .

•  T h e  u s u a l  d o se  o f  z u d o p e n th ix o l  a c e ta te  1$ 50  to  1 50  m g  
b y  d e e p  ãttramuscular in ịe c tio n  re p e a te d , if  n e c essa ry , 
a h e r  2  o r  3 d ay s. S o m e p a d e n ts  m a y  n e e d  a n  a d d it io n a l  
in je c tio n  b e tv v e e n  1 a n d  2  d a y s  a h e r  th e  flrs t d o se . 
Z u d o p e n th ix o l  a c e ta te  is n o t  in te n d e d  fo r m a in te n a n c e  
t r e a tm e n t;  n o  m o re  t h a n  4  in je c tio n s  sh o u ld  b e  g iv e n  in  a  
m a x im u m  c o u rs e  o f 2  w e e k s  a n d  th e  to ta l  d o se  s h o u ld  
n o t  e x c e e d  4 0 0  m g . W h e n  m a in te n a n c e  n e a tm e n t  is 
r e q u h e d ,  oraỉ z u d o p e n th ix o l  h y d ro c h lo r id e  m a y  be  
in tro d u c e d  2  to  3 d a y s  a h e r  th e  la s t i n je a io n  o ỉ

z u d o p e n th ix o l  a c e ta te ,  o r  intramuscular in je c tio n s  oỉ th e  
d ecan o a te  (see  b e lo w )  b e g trn  w i th  th e  las t in je c tio n  of 
th e  aceta te

•  T h e  lo n g -a c tin g  d e c a n o a te  s h o u ld  b e  gi v e n  b y  d e e p  
intramuscular in je c tio n ; t t e a tm e n t  is u su a lly  s ta r te d  w ith  
a  tes t dose o ỉ  100  m g . T h is  m a y  b e  íollovved a h e r  a t  least 1 
w e e k  by a  d o se  o f  2 0 0  to  5 0 0  m g  o r  m ore , e v e ry  1 tó  4  
w eeks, a d ju s te d  a c c o rd in g  to  resp o n se . In je c tio n  v o lu m es 
g rea te r t h a n  2  m l.  s h ọ u ld  b e  d iv id e d  betvveen  2 se p ara te  
in jecú o n  sites. T h e  m a x im u m  re c o m m e n d e d  d o se  ò f 
z ũ d o p e n th ix o l  d e c a n o a te  Ịs 6 0 0  m g  w eek ly .

E ld e rly  o r d e b iỉ i ta te d  p a tie n ts  s h o u ld b e  g iv ẹn  re d u c e d  doses 
ó ỉ  z u d o p e n th ix o l.  L ic en se d  p r o d u c t  in ío rm a tío n  S tates th a t  
t h e  dose of th e  h y d ro c h lo r id ẽ  o r  t h e  đ e c a n o a te  m a y  n e e d  to  
b e  red u ced  to  o n e -q u a r te r  o r  o n e -h a l í  o ỉ  th e  u s u a l  in itia l 
d o se ; in  ad d itio n , th e  m a x im u m  sing le  dose oi t h e  ace ta te  
s h o u ỉd  be  l im ite d  to  1 00  m g .

Dosage a d ju s tm e n t  is  a ỉso  a d v ise d  in  p a tie n ts  w i th  
h e p a tic  o r r e n a l  im p a irm e n t  (se e  b e ỉo w ).

A d m in is tro tio n  in  h e p a t ic  o r  r e n a l  im p a irm e n t.  L icensed  
p ro d u c t in ío rm a t io n  re c o m m e n d s  th a t  ỉo r  b o th  
z u d o p e n th ix o l  a c e ta te  a n d  h y d ro c h lo tid e , h a l í  t h e  u su a l  
re c o m m e n d e d  in tr a m u s c u la r  a n d  o ra l  dose, respec tive ly , 
s h o u ld  be u s e d  ỉo r  p a tie n ts  w i th  h e p a tic  im p a ỉrm e n t;  a  
do sag e  r e d u c tio n  is c o n s id e re d  to  be  u n n e c e ssa ry  in  
p a tie n ts  tv ith  r e n a l  im p a ỉ rm e n t  b u t  w h e re  th e r e  is re n a l  
ía i lu re  h a lỉ th e  u s u a l  d o sa g e  is rec o m m e n d e d .

S c h íx o p h re n ia . A  s y s te m a tic  rev ie w 1 c o m p a rin g  
z u d o p e n th ix o l  d e c a n o a te  w i th  o th e r  d e p o t an tip sy c h o tíc s  
co n sid e red  th a t  a l th o u g h  i t  m a y  in d u c e  m o re  a d v erse  
e ỉỉec ts , lim ite d  d a ta  su g g e s te d  i t  m ig h t o ữ e r  a d v a n ta g e s  
s u c h  as lo w e r  re la p se  ra te s  a n d  in a e a s e d  a c cep tab illty  in  
t h e  ư e a tm e n t  o ỉ  s c h iz o p h re n ia  (p. 1031.3) a n d  sim ila r  se r- 
io u s  m en ta l illnesses . S im iỉa r  revievvs o f th e  u s e  o f  th e  
aceta te*  OI h y d ro c h lo r id e 3 ỉo u n d , h o w e v e r , th a t  ev id e n c e  
o f  ad d itìo n al b e n e Đ t o v e r  o th e r  an tip sy c h o tic s  w a s  la d d n g .

1. Comỉnho E, tí aL 2udop«mhỉxoỉ đecanoate íor schizophrenia and ocher 
serious meniaỉ Qỉnessès. Avaỉlable ỉn The Cocbrane Database oỉ 
Systemadc Revỉews; Issue 3. Chỉchesten John Wỉley; 1999 (accessed 
14/04/05).

2. Gibson RC. tí al. Zudopenthỉxol aceute íor acute schi2ophrenia and 
sừnỉlar seríous mentaỉ ỉỉỉnesses. AvaUabỉe ỉn The Cochrane Daubase oi 
Systematỉc Revỉews; bsue 3. Chichesten John Wiley; 2004 (accessed 
14/04/05).

3. Kumar A» Strech D. Zudopenthixoỉ dỉhydrodilorỉde ỉor schỉzophrenỉa. 
Avaỉỉable ỉn The Cochrarĩe Database oi Systemaúc Revỉevvs; Issue 4. 
Chichesten John WUey; 2005 (accessed 12/05/06).

Adverse Effects, Treatment, and Precautíons
A s for C h lo rp ro m a z in e , p .  10 4 7 .2 . Z u d o p e n th ix o l ỉs less 
lik e ly  to  c a u se  se d a tio n  b u t  e x tra p y ra m id a ỉ e ữ e c ts  a re  m o re  
t e q u e n t .

P o rp h y ria .  T h e  D ru g  D a ta b a se  fo r  A cu te  P o rp h y ria . co m - 
p ile d  by  th e  N orvvegian  P o rp h y ria  C e n tte  (NA POS) a n d  
th e  P o tp h y ria  C e n tre  S w e d e n , c lass ihes  z u d o p e n th ix o l  as 
possib ly  p o rp h y rin o g e n ic ;  i t  s h o u ld  b e  u se d  o n ly  w h e n  n o  
s a ỉe r  a lte m a t iv e  is a v a ila b le  a n d  p re c a u tio n s  sh o u ld  b e  
c o n sid e red  in  v u ln e ra b le  p a tie n ts .1

1. The Drug Database ỉor Acute Porphyrìa. Available au http://www. 
dmgs-porphyrla.org (accessed 21/10/11)

Interadions
A s fo r C h lo rp ro m a z in e , p . 1051 .3 .

Pharmacokinetics
Z u d o p e n th ix o l is a b so rb e d  a f te r  o ra l doses a n d  p e a k  p lasm a  
c o n c e n tra tio n s  o c c u r 3 to  6  h o u r s  la te r. T h e  b io lo g ica l h a lf- 
life  after o ra l  doses  is  r e p o r te d  to  b e  a b o u t I  d a y . P aths  oí 
m eta b o lism  o f z u d o p e n th ix o I  in c lu d e  su lto x id a tio n , side- 
c h a in  N -d e a lk y la tio n . a n d  g lu c u ro n ỉc  ac id  c o n ju g a tío n . I t Is 
m a in ly  e x c re te d  in  t h e  ía e c e s  as u n c h a n g e d  d ru g  a n d  its  N- 
d ea lk y la te d  m e ta b o li te . Z u d o p e n th ix o I  is a b o u t 9 8 %  b o u n d  
to  p lasm a p ro te in s .  I t  is vvidely d is tr ib u te d  in  t h e  b o d y  a n d  
crosses th e  b lo o d -b ra in  béUTier. S m all a m o u n ts  o f  d ru g  o r  
m eta b o lite s  cross th e  p la c e n ta  a n d  a re  d is tr ib u te d  in to  b re a s t  
m ilk .

O n  in ư a m u s c u la r  in je c tío n  th e  ace ta te  a n d  d e c a n o a te  
e s te r s  oi z u c lo p e n th ix o l  a re  h y d ro ly s e d  to  re le a se  
z u d o p e n th ix o l.  Z u d o p e n th ix o l  a c e ta te  h a s  a  re la tlv e ly  
q u ic k  o n se t  o f  a c tío n  a f te r  in ịe c tio n  a n d  a  d u r a t io n  o f  a c tio n  
õ f  2  to  3 d a y s . I t  is t h e r e ío r é  u s e íu l  fo r  th e  c o n tro l  of a c u te  
p sy ch o tic  s y m p to m s  vvhile a v o id in g  re p e a te d  in je c tio n s . T h e  
d e c an o a te  h a s  a  m u c h  lo n g e r  d u ra t ío n  o f a c tio n  a n d  is  a  
su ita b le  d e p o t  p r e p a r a tío n  fo r  m a in te n a n c e  t re a tm e n t.

M etaboT ism . D e te im in a t io n  o f m e ta b o lis e r  p h e n o ty p e  
w i th  reg a rd  to  c y to c h ro m e  P 4 5 0  iso e n z y m e  CYP2D6 
a p p e are d  to  b e  o f  l im ite d  v a lu e  in  p a tie n ts  rec e iv in g  
z u d o p e n th ix o l  a s  in te r in d iv id u a l  v a ria tio n  a p p e a re d  to  b e

The Symbol t  denotes a preparatlon no ỉonger actively marketed
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ỉ h e  m a ỉn  fa c to r  a ổ e c n n g  do sc  to  s e ru m  c o n c e n tra tío n  
r a ứ o s .1

1. linnet K, VVĩborg o . Inũueoce oỉ Cyp2D6 genetic poỉymorphỉsin on 
ratỉos of steađy-state senun concemratìoá to dose o! the neuroỉeptỉc 
mdopèmhỉxoL ĩher Dru$ Moĩứt 1996; ISĩ 629-34.

P r e p a r a t í o n s

P roprietary  Preparations (details are g iven  in  V olum e B)

Single-ingredient Preparatìons. Arg.: clop ixol; Austraỉ.:
ClopixolT A ustrũr. CisordinoU Belg.: c lo p lx o ũ  Braz.: ClopixoU Canad.: Clopũcol' chũr. C isordìnol; chitur. c lop ixo l (K fô % ); Cz.: C isoidinol; Denm .: C isordinol; Clopbcol; Pin.: Cisordinol; Fr.: ClopixoL' Ger.: Ciatyl-Z; Gr.: Clopixol; Hong Kong-. 
Clopixol; Hung.: C isordinol; India: clopixol; IrL: ClopixoL' Israel: CIopixoI; ItàL: ClopixoL" Malaysia: Clopixol; Mex.: 
c lopixol; Neth.: Cisordinol; Clopixol; Norw.: Cisordinol; HZ: 
C lopixol' Phũipp.: C lopixolt; PoL: Clopixol: PorL: CisordinoU Rus.: Clopixol (Knoraacon); S.Afr.: clopixol; C olpixolt; Singapore. c lop ixol; Spain: CLopixot; Swed.: Cisordinol; Switz.: 
CIopixoI; Thai.: clopixol; Turk.: clopixol; UK: ClopixoL' Vkr.: 
clo p ix o l (Knomoccon).

Pharm acopoeiol Preparotions
B P 2014: ZucIopenthixoI A cetate Injectíon; ZucIopenthixol 
D ecanoate Injectìon; Z ud o p en th ix o l Tablets.

All aoss-reỉerences reíer to entries in Volumt A



Blood Products Plasma Expanders and Haemostatics 1121

Blood Products Pỉasma Expanders and 
Haemostatics

Ị Haematọpoiesis, p. 1121 '
I Ạnaénĩias, p. 1121
! Aplastịc anaemia, p. 1121
! - Haemolytic anaemia, p. 1122 •:!- -
Ị lron-deficiency anaemia, p. 1123
Ị Megaloblastic anaemia, p. 1123

Normocytic-normochromic anaemia, p. 1123 
Sideroblastíc anaemia, p.; 1123 

Haemoglobinopathieỉr p. 1123 
Sìcklẽ-cell disease, p. 1123 ’
0 -Thalassaemia, p. 112-4 -C 

Haemostasis and Pibrinolysis,. p. 1124.
Acquired haemorrhagic dỊsorders,. p. 1125 .

Dissemỉnated inlravascular codgùlatían, p. 1126 
Haemophilias, p. 1126 , ư *?*
Inheritea haemõrrhdgTc disordèrỊ, p..3‘Ị2Ồ - , ’ 
Neonatal inlravenMailãr hàềníọrrhaạeVp.ĩ 1‘28 „ 
Thrombocvtopenia,' p. 1129 "ỈL ,C- ' , r '
von Willebrand's disease, p. 1129 

Neutropenia, p 1130 1

T h ú  c h a p te r  d e s a ib e s  t h e  m a n a g e m e n t  o f b lo o d  d iso rd ers  
in d u d in g  s o m e  a n a e m ia s ,  h a e m o r rh a g ic  d iso rd e ts , a n d  
n e u ơ o p ẽ n ia .  I t  c o v e rs  b lo o d ,  b lo õ đ  P ro d u c ts  a n d  
s u b s d tu te s ,  a n d  co llo id  p la s m a  e x p a n d ers ; c ry sta llo id  
p la sm a  e x p a n d e rs  a r e  g e n e ra lly  S o lu tions  o f  so d iu m  
c h ỉo r id e  (p . 1 797 .3 ) o r  g iú c o se  (p. 2 0 6 8 .3 )  o r  b o th . AIso 
i n d u d e d  in  t h e  c h a p te r  a r e  h a e m o s ta t ỉc  d n ig s  a n d  
e ry th ro p o ie t in  a n d  o th e r  c o lo n y -s tim u la tìn g  lac to rs . T h e  
m a n a g e m e n t  o f  h a e m a to lo g ic a l  m a ỉ ig n a n d e s  is c o v ered  in  
th e  A n tin e o p la s tỉc s  c h a p te r ,  p .  6 91 .1 .

Haematopoiesis
In  th e  e m b ry o  a n d  ỉe tu s ,  th e  ỉo n n a t ìo n  a n d  d e v e lo p m e n t o ỉ  
b lo o d  ce lls  o c c u rs  a t  v a r io u s  s ỉte s  i n d ụ d in g  th e  liver. sp leen , 
th y m u s , ly m p h  n o d e s ,  a n d  b o n e  ■ m a rro w ; b o m  b ir th  
th ro u g h o u t  t h e  r e s t  o ỉ  l iỉe  i t  oc c u rs  m a in ly  in  th e  b o n e  
m a r r o w  w i th  a  sm a ll a m o u n t  o c c u rr in g  in  t h e  ly m p h  n o d es. 
T h e  b o n e  m a r r o w  c o n ta in s  p lu r ip o te n t  s te m  ặ l l s  th a t  
d i f f e re n t ia te  In to  d i í í e r e n t  ty p e s  o f  p ro g e n i to r  c e lls  
(c o m m itte d  s te m  cells); th e s e  t h e n  m a tu r e  in to  v a rìo u s  
ty p es  o f  b lo o d  cells u n d e r  t h e  in ỉlu e n c e  o f  g ro w th  íac to rs  
a n d  h o n n o n e s .  T h e  ra a ìn  c e llu la r  c o m p o n e n ts  o ỉ  b lo o d  a re  
r e đ  b lo o d  cells (e ry th ro c y te s ) ,  w h ite  b lo o d  cells (Ieuco- 
cy tés), a n d  p la te le ts .

E ry th ro c y te  p ro d u c t io n  is s tim u la te d  b y  e ry th ro p o ie tỉn , a  
h o n n o n e  re ỉe a se d  b y  th e  k iđ n e y  in  r e sp o n se  to  a n a e m ia  o r  
h y p o x ia .

T h e  le u c o c y te s  a r e  c la s s ií ie d  a c c o rd in g  to  t h e i r  
m o rp h o lo g ic a l  a p p e a ra n c e  in to  g ran u lo c y te s , ly m p h o cy tes , 
a n d  m o n o c y te s .  T h e  g ra n u lo c y te s  a re  h r n h e r  d a s s iũ e d  as  
n e u tro p h i ls ,  e o s in o p h ils , a n d  b a so p h ils , acco rd in g  to  th e  
c h a ra c te r is t ic s  oỉ th e i r  c y to p la sm ic  g ran u le s . The te rm  
p o ly m o ip h o n u d e a r  le u c o c y te s  ca n  b e  a p p lie d  to  g ra n u lo -  
c y tẽs  i n  g e n e ra l  b u t  ap p liẽ s  in  p a rt ìc u la r  to  n e u tro p h ils . 
M o s t iy m p h o c y te s  a re  m a tu r e d  in  th e  ly m p h  n o d es, 
th y m u s , a n d  s p le e n . f ro m  b o n e  m arrovv  lỹ m p h o c y te  
p re c u rso rs . L y m p h o c y te s  e n te r  th e  b lo o d s tre a m  Via th e

Table 1. Types of anaemias.

ly m p h a tic s , b u t  o n ly  a  sm a ll p r o p o r t io n  a re  p r e s e n t  in  th e  
b lo ò d . M o n o c y te s  a re  re le a se d  i n to  t h e  b lo o d  b u t  t h e n  e n te r  
t h e  tis su e s  to  b e c o m e  f ix eđ  t ís s u e  tn ac ro p h a g e s . T h e  
m a tu r a t io n  o f  le u c o c y tes  is s t im u la te d  b y  g ra n u lo c y te  
c o lo n y -s tim u la tin g  ía c to r  (G -C SF), g r a n iữ o c y te -m a c ro -  
p h a g e  c o lo n y -s tím u la d n g  ía c to r  (G M -C SF), a n d  m ac ro -  
p h a g e  c o lo n y -s tú n u la tin g  ỉac to r  (M -C S F).

P la te le t  m a tu r a t ìo n  is  s tim u la te d  b y  th ro m b o p o ie tìn .  
O th e r  g r o w th  íac to rs  in v o lv e d  a t  v a rio u s  s tag es  oỉ b lo o d  

ce ỉl d e v e lo p m e n t  i n d u d e  s te m  ce ll ỉa c to r  a n d  in te r le u k in s -  
1 . - 3 , - 4 . - 5 , - 6 ,  a n d -11 .

T h e  a v e ra g e  b lo o d  ce ll c o u n ts  i n  a d u lts  a re :
•  e ry th ro c y te s  (m en ): 5 .0  X 10u  c e lls /l iư e
•  e ry th ro c y te s  (w o m e n ) :  4 .3  X 1 0 12 ce lls /litre
•  le u c o c y tes : 7 .0 X 1 0 , ce lls /lÌtre  (7 0 0 0 c e l ls /n u n J) b u t  th e  

v a lu e  c a n  v a ry  m a rk e d ly , e v e n  i n  t h e  sa m e  in d ỉv id u a l a t  
d iữ e r e n t  t im e s , h o m  4  to  1 1 X 10’ ce lls /litre . T h is  to ta l  is 
m a d e  u p  o ỉ:
n e u tro p h i ls  (40  to  8 0 % ) 
ly m p h o c y tẹ s  (20  to  4 0 % ) 
m o n o c y te s  (2  to  1 0 % ) 
e o sũ io p h ils  (1 to  6 % ) 
b a so p h ils  ( <  1 to  2 % )

« p la tê le t s :  1 50  to  4 5 0 X 1 0 » c e l l s / l i t r e  ( 1 5 0 0 0 0  to  
4 5 0  0 0 0  c e lls /m m 3)

^ a e m Ị a s

A n a e m ia  is  u s u a lly  u n d e is to o d  to  m e a n  a  lovvering  o ỉ  
h a e m o g lo b ín  c o n c e n tra tio n , r e d  ce ll c o u n t,  o r  p a c k e d  cell 
v o lu m e  to  b e lo w  'n o n n a l '  v a lu e s ,  b u t  t h e  c r i te r ia  fo r  
n o n n a l i ty  a re  d iỉh c u lt  to  e s ta b lish . W H O 's  su g g e ste d  
d e S n i tio n  o f  a n a e m ia  ỉ n  p o p u la t ío n s  liv in g  a t  a ro u n d  sea  
lev e l  is a  h a e m o g lo b in  c o n c e n tra t io n  b e lo w .
•  1 3 g p e r  lO O m L in m e n
•  12 g  p e r  lO O m L in  vvom en
•  11 g  p e r  1 00  m L  in  p r e g n a n t  w o m e n
•  1 2 g p e c  lO O m L in c h i ld r e n a g e d  12 to  1 4 y e a rs

•  l l . S g p e r  1 0 0 m X .in d ũ l d r e n a g e d 5 to - l l y e a r s
•  11 g  p e r  100  m L  in  c h ild re n  ag e d  6  to  59  m o n th s  
H o w e v e r, b e c a u s e  oi in d ỉv id u a l v a rìa tío n . s o m e  a p p a re n t ly  
n o rm a l  in d iv ịd u a ls  h a v e  b lo o d  h a e m o g lo b in  c o n c ẽ n tra tio n s  
b e lo w  th ese  v a lu e s ,  vvhile o th e rs  m a y  b e  a b o v e  th ẹ s è  v a ỉu e s  
a n d  stiỉl b e  e ỉỉe c tiv e ly  a n a em ic .

R e d u c d o n  ìn  o v e ra ll h a e m o g lo b in  c o n c e n tra tío n s  m a y  
b e  d u e  to  fe w e r  r e d  cells, w ith  t h e  cells re ta ln in g  n o rm a l  
a m o u n ts  o f  h a e m o g lo b in  (n o n n o c h ro m ỉc  a n a è m ia ) ,  o r  th e  
a m o u n t  of h a e m o g lo b in  in  t h e  cells m a y  b e  r e đ u c e d  
(h y p o c h ro m ic  a n a e m ia ) .  R ed  cells th e m se lv é s  m á ỵ  b e  
re d u c e d  in  s iz e  (m icrocy tìc), en la rg e d  (m acro cy tìc ) , o r  
n o r m a l  in  s ize (n o im o c y tic ).

T h e  im m e d ia te  c a u se  o í  a n a ẹ m ia  m a y  b e  đ e c re a se d  re d  
ce ll p ro d u c tio n  (d u e  to  d e íe c tiv e  p r o li íe ra tio n  a n d /o r  
m a tu ĩa t ìo n  o f  r e d  cells b o m  th e ir  p re c u rso rs  in  b ó n e  
m a r ro w ) , in c re a se d  re d  ce ll d e s tm c tio n  (i.e . h a e m o ly s is ) , o r  
lo ss  o f  re d  ce lls  h o m  t h e  d r c u la tio n  d ù e  to  h a e m o r rh a g e . 
e i t h e r  o ccu lt o r  o v e rt. T h ese  c o n d itío n s  m a y  o c c u r  d u e  to  
u n d e r ly in g  d ise a se , n u t r i t io n a l  d e ữ d e n c y ,  c o n g e n ita l  
d iso rd ers , o r  to x ỉd ty  d u e  to  d n ig s  o r  o th e r  sũ b s tạ n c e s  a n d  
th e  c a u se  m u s t  a lw a y s  b e  s o u g h t b e ỉo re  a n  a p p ro p n a te  
t r e a tm e n t  c a n  b e  d e te n r iin e d .

T h e  sy m p to m s  o f a n a e m ia  a re  as  v a riab le  as  its  ca u se s  b u t  
m a y  in d u d e  ía t ig u e ,  p a llo r , d y sp n o ea , p a lp ita t io n s , h e a d -  
a c h e , ỉa in m e ss  o r  l ig h th e ad e d n ẽ ss , t in iù tu s ,  a n o re x ỉa  a n d  
g a s tro in te s tin a l  d ỉs tu ib a n c e s , a n d  loss o f lib id o ; tac h y c a rd ia . 
h e a r t  ía ilu re , a n d  re tin a l  h a e m o ư h a g e  m a y  o c c u r  i n  se v e re  
a n a e m ia .

T h e  t r e a tm e n t  o ỉ  a n a e m ia  d ep en d s u p o n  its  ty p e  a n d  
c a u se . S om e o f  t h e  p r in d p a l  ty p es  a re  d a s s iB e d  in  T a b le  1, 
b e lo w , a n d  t h e i r  m ã n a g e m e n t  is d iscussed  in  m o re  đ e ta ỉl  
u n d e r  th e  r e le v a n t  h e a d in g s . S ick le-cell d isease  a n d  p- 
th a la s sa e m ia  a re  d iscu ssed  u n d e r  H a e m o g lo b in o p a th ie s , 
p .  1123 .2 .

R e v le w s .
1. spivak Jl~ The bỉood in systemk đlsorden. laruxt 2000; 355: 1707-12.
2. Teữerỉ A. Anemỉa ỉn aduỉũ: a contemporary approach to dỉagnosis. Mayơ 

O à  Proc 2003: 7& 1274-80.
3. TeRerỉ A. Praccỉcal aỉgoiỉthms ỉn anemU diagnosiỉ. Mayo CSn Proc 2004; 

79: 955-4.

Aplastìc anaemia
A p lastic  a n a e m ia  is c h a ra c te r ise d  b y  p a n c y to p e n ia  (a  
d e H d e n c y  o f  a ll  c e llu la r  e le m e n ts  o í  th e  b lo o d ) a n d  
h y p o p ỉas ia  o f  t h e  b o n e  m a tro w , w ith  less  t h a n  2 5 %  o f th e  
m a n o w  o c c u p ie d  b y  h a e m a to p o ie tic  cells b u t  w i th o u t  
e v id e n t  Sb rosis o r  m a lig n a n t in b ltra t io n . I t  is re la tiv e ly  rare , 
a l th o u g h  i t  m a y  bẹ  s o m e w h a t m o re  c o m m o n  in  t h e  F a r  
E ast, a n d  is m a in ly  s e e n  in  y o u n g e r  a d u lts . S om e ío rm s , 
s u c h  as F a n c o n i's  a n a e m ia ,  a re  in h e r i te d  b u t  m o s t  a re  
in d u c e d . fo r  e x a m p le  b y  th e  e ííec ts  of c y to to x lc  d ru g s  o r  
r a d ia tlo n , id io sy n c ra tic  rea c tio n s  to  o th e r  d ru g s, s e ro n e g a -  
t iv e  íu ln ú n a n t  h e p a ti tis , o r  a u to - ím m u n e  rea c tío n s . S in ce  
a ll  ce ll lin e s  a re  a S e c te d  p a tie n ts  d ev e lo p  th ro m b o c y to p e n ia  
a n d  n e u tr o p e n ia  a s  w e ll as a n a em ia , a n d  sy m p to m s i n d u d e  
b le e d in g  sy n d ro m e s  a n d  in ỉe c tio n s  a s  vvrell as  ty p ic a l 
sy m p to m s  o í  a n a e m ia .  P a ro x y sm a l n o c tu m a l  h a e m o g lo b i-  
n u r ia  (see  H a e m o ly tic  A n a e m ia , p . 1 1 2 2 .2 ), in  w h ic h  
g e n e tíc  m u ta t io n  ca u se s  th e  p ro d u c tio n  o f  a b n o rm a l  b lo o d  
ce lls  a n d  r e s u l ts  in  h ae m o ly s is , can  b e  a s s o d a te d  w i th  
a p la s tìc  a n a e m ia .

A ỉth o u g h  sp o n ta n e o u s  re c o v e ry  h a s  o c c u rre d , u n t re a te d  
a p la s tic  a n a e m ia  i ỉ  u s u a lly  ỉa ta l. M a n a g e m e n t  m a y  b e  
d iv id e d  in to  su p p o rtiv e  c a re  a n d  a tte m p ts  to  r e s to re  b o n e -  
m a r r o w  ỉu n c t io n  w ith  b o n e  m arrovv tra n s p la n ta tío n  o r  
im m u n o su p p re s s io n , a n d  h a s  b e e n  th e  s u b je c t  o f  g u id e lin e s  
a n d  revievvs.1"*

S u p p o r t i v e  c a r e  in v o lv e s  th e  p re v e n t io n  a n d  t r e a tm e n t  
o f  in íe c t io n  (se e  In ỉe c tio n s  i n  I m m u n o c o m p ro m is e d  
P a tie n ts ,  p .  1 8 6 .3 ), t h e  c o n tro l  o f h a e m o r rh a g e  w ith  
p la te le t  c o n c e n tta te s ,  a n d  w h e re  necessa ry , in íu s io n s  o (  r e d

C la ssiíic a tio n A n aem ia
M ean  cell 
v o lu m e H aem oglob in A sso c ia ted  w ith

M icro cy tic I ro n -d efic ien cy  an aem ia D ec re ase d  (o r 
n o rm al in 
ea rly  s tages)

H y pochrom íc B lood  loss, m alabso rp tion , 
in adequate  v o n  in take

H ered ita ry  s id e ro b lastic  anaem ia D ecreased H y pochrom ic

T h a lassaem ias D ecreased H ypochrom ic

M acro cy tic M eg alo b las tic  anaem ia In cre a sed N o rm o ch ro m ic V itam in  B j2  deh c ien cy , ío la te  
d e ũ c ie n c y  (in c lu d in g  d m g  
in duced)

A c q u ire d  s id e ro b lastic  anaem ia In cre a sed H ypochrom ic A lco h o lism , d m g  o r  o th e r  
to x ic ity

N o n n o c y tic N o rm ò cy tic -n o n n o c h ro m ic
a n aem ia

N o rm al N o rm o ch ro m ic A n aem ia  o f  ch ro n ic  d iso rders, 
bone-m arro w  d iso rđ e n  
( in c lu d in g  ap lastic  anaem ia), . 
m alignancy , ren a l ía ilu re , 
en d o crin e  d iso rders, 
p rem atu rity

H ae m o ly tic H a e m o ly tic  anaem ia In cre a sed Im m u n e  d iso rders, d ru g  . 
tox ic ity , he red ita ry  d iso rders

S ic k le -ce ll an aem iá

The Symbol t  denotes a preparation no longer actively marketed
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b lo o d  c e lls  (w i th  p la te le ts  t o  p r e v e n t  h a e m o r rh a g e )  fo r  
a n a e m ia .  T h e  r is k  o f  d e v e lo p in g  a llo im m u n isa tío n , w h ic h  
c a n  r e s u l t  i n  p la te le t  r e h a c to r in e s s  a n d  in c re a se  th e  risk  o f  
g ra ! t  r e je c t io n  a f te r  a llo g e n e ic  b o n e  m arro v v  t ra n sp la n ta -  
t ìo n ,  m á ỳ  b e  r e d u c e d  b y  th e  u se  o f  le u c o c y te -d e p le te d  re d  
ce lls  'a n d  p la te le ts .  S o m e  g u id e lin e s4 a lso  re c o m m e n d  th e  
u s e  o f  i iT a d ia te d  b lo o d  P ro d u c ts  in  p a tie n ts  rece iv in g  
a n t i ly m p h o c y te  im m u n o g lo b u l in ,  a l th o u g h  ev id en ce  to  
s u p p o r t  th is  is  l a d đ n g  a n d  p rac tic e  v a rie s  w o rid w id e .

In  p a t i e n ts  a g e d  u n d e r  4 0  y e a rs  w i th  severe dữease a n d  
w i th  a  s u ỉta b le  H L A -id e n tic a l s ib lín g  d o n o r ,  b o n e  m a r r o w  
t r a n s p l a n t a t i o n  o í íe r s  t h e  p ro sp e c t  o f  lo n g - te rm  cu re , a n d  
i s . c o n s id e r e d  t h e  ư e a tm e n t  o f  c h o ic e .1-2-4-5 Ideaỉỉy  th is  
s h o u ld  b e  p e t ío r m e d  e a r ly  b e ío re  t h e  p a t i e n t  h a s  rece iv ed  
t o o  m a n y  u a n s h is io n s ,  w h ic h  i n a e a s e  t h e  r isk  of re jec tìo n , 
a n d  b e ío r e  in íe c t io n  d e v e lo p s . B o n e  m arro v v  s te m  cells a re  
r e c o m m e n d e d  b e c a u s e  c h ro n ic  g r a ít-v e r su s -h o s t  d isease  
a n d  o v e ra l l  s u rv iv a l  m a y  b e  vvorse w h e n  p e rip h e ra l  b lood  
s te m  c e lls  a re  u s e d .i 4  U m b ilic a l c o rd  b lo o d  is  a n  a lte m a tiv e  
s o u rc e  o f  s te m  ce lls  a n d  m a y  b e  a s so t ía te d  w i th  less a c u te  
a n d  c h r o n ic  g ra f t -v e r s u s -h o s t  d ise a se  t h a n  b o n e  m a rro w  
t r a n s p la n t a t i o n .4 H o w e v e r, th e  u se  o f c o rd  b lo o d  is lim ited  
b y  th e  lo w  n u m b e r  o f  ce lls  th a t  c a n  b e  o b ta in e d .

In  p a t i e n ts  u n s u ita b le  fo r b o n e  m arrovv  t ra n sp la n ta tio n , 
o r  w h c r e  a  s u ita b le  s ib lin g  d o n o r  is n o t  a v a ila b le , t re a tm e n t 
w i th  i m m u n o s u p p r e s s a n t s  m ay  be  tr ìe d . A b o u t 30%  of 
p a t i e n t s  a r e  r e p õ r t e d  to  r e s p o n d  to  a  c o u rs e  o f 
a n t i ly m p h o c y te  im m u n o g lo b u l in ,  a n d  th e  ad d itio n  of 
d d o s p o r i n  í u r t h e r  im p ro v e s  r e sp o n se  ra te s  to  betvveen  60 
a n d  8 0 %  a n d  5 -y e a r  s u rv iv a l  to  b e n v e e n  7 5  a n d  9 0 % .14 
H o w e v e r ,  o n e  lo n g - te rm  s tu d y 4 p ro v id in g  fo llo w -u p  d a ta  
ỉ o r  ỉ  ỉ  y e a r s  h a s  i o u n d  n o  s ig n U ican t d iH e re n c e  in  su rv iva l 
b e tw e e n  re g im e n s  o f a n ti ly m p h o c y te  ìm m u n o g lo b u lin  vvith 
o r  v v i th o u t d d o s p o r i n .6 R e sp o n se  to  t r e a tm e n t  is u su a lly  
d e la y e d , a n d  s ta r ts  a í t e r  a b o u t  3 to  4  m o n th s .4 C id o sp o rin  
h a s  b e e n  u s e d  a lo n e  b u t  is  le s s  e í í e c t i v e  t h a n  
a n t i ly m p h o c y te  im m u n o g lo b u l in .1-3

D e s p i te  th e s e  g o o d  ra te s  o f r e sp o n se  w i th  th e  a d d itio n  of 
d d o s p o r i n ,  re la p s e  is n o t  u n c o m m o n .7 A  s e c o n d  co u rse  of 
a n t i ly m p h o c y te  im m u n o g lo b u l in  is re c o m m e n d e d  ư  th e re  is 
n o  re s p o n s e ,  o r  t h e r e  is  re la p se , a í t e r  3 m o n th s .4 C id o sp o rin  
is  c o n t in u e d  a f te r  a  r e sp o n se  h a s  o c c u rre d  a n d  u n t i l  th e  
b ỉo o d  c o u n t  h a s  b e e n  s ta b le  ỉo r  a t  lea s t  12 m o n th s ;  it  m ay  
t h e n  b e  s lo w ly  w ith d ra v m , u su a lly  o v e r  m a n y  m o n th s  a n d  
d e p e n d in g  o n  b lo o d  c o u n ts .4 S o m e  p a tie n ts  m a y  req u ire  
c o n t in u e d  th e r a p y .2-3

In  p a t i e n ts  w i th  s e v e re  a p la s tic  a n a e m ia  w h o  h a v e  ỉailed  
a t  le a s t  I  c o u rs e  o í  a n ti ly m p h o c y te  im m u n o g lo b u lin  a n d  
d d o s p o r i n ,  a n d  w h o  a re  ĩess  t h a n  5 0  y e a rs  o ld , a  m a tc h e d  
u n r e l a te d  b o n e  m a r r o w  tra n s p la n ta tio n  u s in g  a O udar- 
a b in e - b a s e d  r e g ữ n e n  v v ĩth o u t i rr a d ia tio n  m a y  b e  consid - 
e re d .4

G o o d  r e s p o n s e  ra te s  h a v e  b e e n  r e p o r te d  h o m  co m b in e d  
r e g im e n s  i n d u d in g  a  g r a n u lo c y te  c o lo n y -s tim u la tin g  
ía c to r.*  H o w e v e r ,  t h e r e  a re  c o n c e m s  a b o u t  lõ n g -te rm  u se  
a n d  t h e  r o le  o f  th e s e  la c to rs  is  s till u n d e r  in v es tìg a ư o n .2'4'’ 
T h e r e  h a s  b e e n  in te r e s t  in  th e  u se  o f  o th e r  h a e m a to p o ie tic  
g r o w th  ía c to rs  i n d u d in g  g ra n u lo c y te -m a c ro p h a g e  c o lo n y - 
s t im u la t in g  ía c to r ,  a n c e s tim  (s te m  cell l a d o r ) ,  e p o e tin , 
i n te r le u k in - 1 ,  in te r le u k in -3 ,  a n d  in te i ỉe u k ỉn - 6 ,  e i th e ra lo n e  
o r  w i th  im m u n o s u p p r e s s io n , b u t  re su lts  h a v e  g e n e ra lly  
b e e n  p o o r  o r  s tu d ie s  s to p p e d  b e c a u s e  o f to x id ty ,  a n d  so th e  
u s e  o f t h e s e  ía c to rs  is n o t  re c o m m e n d e d .4’9 H o w ev er, sh o rt  
c o u rs e s  o f  g ra n u lo c y te  c o lo n y -s tim u la tin g  ỉa c to r  m a y  b e  
c o n s id e r e d  f o r  s u p p o rtiv e  th e r a p y  in  n e u tr o p e n ic  p a tie n ts  
w i th  s e v e r e  s y s te m ic  in íe c tio n s  th a t  a re  n o t  re sp o n d in g  to  
a n tìb a c te r ia l  o r  a n tíh m g a l  th e ra p y .4 N e u tro p h il  resp o n se s  
a r e  u s u a ỉ ly  s e e n  in  p a tie n ts  w ith  n o n -se v e re  a p lastic  
a n a e m ỉa  w h o  h a v e  re s id u a l m arrovv  g ra n u lo c y to p e n ic  
a c tiv ity .

O x y m e th o lo n e  vvas u s e d  e x te n s iv e ly  b e ío r e  t h e  
a v a i l a b i l i t y  o f  a n t i ly m p h o c y te  im m u n o g lo b u lm  a n d  
d d o s p o r i n .  I t  c a n  in c re a se  th e  resp o n se  t o  a n ti ly m p h o c y te  
i in m u n o g lo b u l in  a lo n e , b u t  it  c a n  b e  h e p a to to á c  a n d  causes  
v i r i l i s a t ío n , a n d  is  g e n e ra lly  u s e d  fo r  p a t ie n ts  w h o  h a v e  
ỉa i ỉe d  s e v e r a l  c o u rse s  o í  a n ti ly m p h o c y te  im m u n o g lo b u lin  
w i th  d d o s p o r i n ,  o r  w h e r e  th ls  re g im e n  c a n n o t  b e  u se d .4 
C y d o p h o s p h a m id e  is  c o m m o n ly  u s e d  in  p r e p a ra tio n  ío r  
b o n e  m a iT 0 W t ra n s p la n ta tio n  a n d  c o m p le te  rem iss io n  h a s  
a ls o  b e e n  re p o r te d  w i th  h ig h -d o s e  c y d o p h o s p h a m id e  
a lo n e .10' 11 H o tv e v e r, a  r a n d o m ise d  s tu d y 13 o f  h ig h -d o se  
c y d o p h o s p h a m id e  p lu s  d d o s p o r in  c o m p a re d  w ith  c o n v e n -  
t io n a l  ù n m u n o s u p p r e s s io n  w a s  s to p p e d  e a r ly  w h e n  a  h ig h e r  
m o r ta l i ty  w a s  se e n  in  th o s e  rec e iv in g  c y d o p h o s p h a m id e . 
F u r th e r  ío llo v v -u p 13 a lso  ío u n d  th a t  re la p se  ra te s  w e re  n o  
d iữ e r e n t .  N o n e th e le s s , c y d o p h o s p h a m id e  c o n tìn u e s  to  b e  
o f  in v e s t ig a t io n a l  in te r e s t .3

R e s p o n s e s  to  im m u n o su p p re s s a n ts  a re  o h e n  p a rtia l, b u t  
th is  m a y  b e  s u f f ld e n t  to  h e e  th e  p a t ie n t  h o m  d e p e n d e n c y  
o n  t ra n s ỉu s io n s  a n d  in te n s iv e  a n t ìb a a e r i a l  co v er, a n d  is 
c o n s id e r e d  w e ll  w o r th  a c h ie v in g .1 N e v e r th e le s s , th e  
p r o c e d u r e  is  n o t  c u ra tiv e ;  p a tie n ts  a p p e a r  t ơ  r e ta in  so m e 
u n d e r ly in g  d e í e a  in  m arro v v  h m c t to n , a n d  in  th e  lo n g  te rm  
a b o u t  1 5 %  o f t h e m  d e v e lo p  le u k a e m ia s  o r  m y elo d y sp la -  
s ia s .1

c h i l d r e n  vvith  s e v e re  a p la s tic  a n a e m ia  a re  ư e a te d  
s im ila r ly  to  a d u l t s .14’15 A lth o u g h  so m e  re p o r ts  h a v e  
su g g e ste d  th a t  t h e  r e s p o n s e  t o  im m u n o su p p re s s a n t  th e ra p y  
m ã ỹ  b e  lo w e r  in  c h ild re n  tm d e r  5 y e a rs  o í  age , o th e r s  h a  v ẽ  
s h o w n  th e  o p p o s ite .14 T h e  c h o ic e  o f  t r e a tm e n t  in  c h ild re n  
m a y  a lso  n e e đ  to  ta k e  i n to  a c c o u n t  th e  p o te n d a l  lo n g -te rm  
a d v e rse  e ữ e c ts  o f  t r e a tm e n t ,  p a rt ic u la r ly  w i th  im m u n o -  
su p p re s s a n ts  o r  i r r a d ia tio n , o n  e n d o c r in e  íu n c t io n , grovvth, 
fertility , a n d  th e  d e v e lo p m e n t  o f  s e c o n d a ry  m a l ig n a n d e s .

o l d e r  p a t i e n t s  t e n d  to  b e  t te a te d  w i th  im m u n o su p -  
p re s s a n t th e r a p y  r a th e r  t h a n  b o n e  m a r r o w  tra n s p la n ta tio n .4 
A re tro sp e c tiv e  c o h o r t  s tu d y 14 th a t  c o m p a re d  p a tie n ts  o ld e r  
t h a n  5 0  y e a rs  w i th  y o u n g e r  p a d e n ts  ỉo ũ n d  th á t  m o re  o ld e r  
p a tie n ts  h a d  re c e iv e d  d d o s p o r i n  a lo n e , th a t  t h e  resp o n se  to  
im m u n o su p p re s s ỉo n  w a s  i n d e p e n d e n t  o ỉ  a g e  a t  th e  t im e  o f  
t re a tm e n t,  a n d  th a t  a l th o u g h  su rv iv a l  d e c re a se d  w ith  age  
d e a th s  w e re  s im ila r  to  th o s e  in  a  g e n e ra l  p o p u la tio n  a n d  
w e re  n o t  r e la te d  to  t h e  ty p e  oí ơ e a tm e n t  o r  th e  n u m b e r  o f 
c o u rse s  o f  tr e a tm e n t.

T h e  o u tc o m e  o f  p r e g n a n c y  in  w o m e n  w h o  h a d  
p re v io u s ly  b e e n  t r e a te d  (o r  a p la s tíc  a n a e m ia  vvith a n  
im m u n o su p p re s s a n t  re g im e n  h a s  b e e n  d e sc r ib e d .17 O f 36 
p r e g n a n c ie s ,  2 2  w e r e  u n c o m p l i c a t e d  a n d  7  w e r e  
c o m p lic a te d  b y  re la p se  o í  a p la s tic  a n a e m ia ;  c o m p lica ú o n s  
a p p e a re d  to  b e  m o re  lik e ly  in  vvo m en  w ith  lovv p la te le t 
c o u n ts  a n d  p a ro x y sm a l n o a u r n a l  h a e m o g lo b in u h a . R arely , 
ap la s tic  a n a e m ia  c a n  d e v e lo p  d u r in g  p re g n a n c y , a n d  
a ỉ th o u g h  th e  đ ise a se  m a y  r e m i t  s p o n ta n e o u s ly  a f te r  
te rm in a t io n  o r  d e liv e ry , th is  d o e s  n o t  o c c u r  in  a ll 
c a ses .1,• ',  S u p p o r tiv e  c a re  is t h e  m a in s ta y  ío r  m a n a g e m e n t  
o ỉ  a p la s tic  a n a e m ia  d u r in g  p r e g n a n c y , a lth o u g h  th e  u se  o ỉ  
d d o s p o r in  m a y  b e  c o n s id e re d  i ỉ  tra n s íu s io n s  a re  r e q u ire d .4

P a tie n ts  w ith  n o n -se ve re  a p la s tic  a n a e m ia  m a y  re q u ire  
s u p p o r t iv e  t h e r a p y  o n ly .  H ovvever, th o s e  w h o  a re  
tra n s íu s io n -d e p e n d e n t,4-20 o r  w h o  h a v e  s ig n ỉũ c a n t n e u -  
tro p e n ia  w ith  a n  a s s o d a te d  risk  o f  in íe c tio n ,4 m a y  b e  
c a n d id a te s  fo r  im m u n o su p p re s s iv e  th e ra p y . F o r  c h ild ren , 
b o n e  m a r ro w  t ra n s p la n ta tío n  h o m  a n  H L A -iden tica l sib ling  
m a y  b e  c o n s id e re d  in  th o se  w ith  n o n -se v e re  d isease  w h o  a re  
t r a n s ỉu s io n -d e p e n d e n t,  p a rt ic u la r ly  ư  th e  b lo o d  c o u n t is 
ía llin g .4

1. Young NS. Acquired aplastíc anemiâ. Ann btítm Mid2002; 136: 534-46.
2. Marsh JCW. Management of acquìred aplastìc anaemỉa. BloodRev 2005; 

19: 143-51.
ỉ. Brodsky RA. Jones RJ. Aplastíc anaemia. lanat 2005; 365: 1647-56.
4. Marsh JCW, tí aỉ. British Committee íor Siandards in Haematology.

Guidelỉnes íor the dỉagnosỉs and management of aplastic anaemia. Br J 
Haemaioỉ 2009; 147: 43-70. Aỉso avaỉỉablè at: http://vrww.
bahguideUncs.com/pdí/published_AAJiưiel0.pdí (accessed 03/08/10)

5. Georges GE. Storb R. Stem ceỉỉ ưansplanutỉon ỉor aplastic anemia. ỉnt J 
Hemàloỉ 2002; 75: 141-6

6. Frickhofen N. t í  aL Andthytnocyte gỉobulln vyiih OT without cydosporin 
A: 11-year follow-up of â randomked ữỉaỉ comparing ơeaunenư of 
apUỉtíc inemia. Bỉood 2003; 101: 1236-42.

7. Roseníeld 5. tí al. Antíthymocyte globulỉn and cydosporine ÍOT severe 
aplastìc anemia: assữdaúon benveen hematologic response and long- 
térm outcome. JAMA 2003; 289: 1130-5.

8. Badgalupo A, tí ứ. Antilymphocyie gỉobuỉỉn. cydosporine, predniso- 
ỉone. and granulocyte coỉony-stimuỉatỉng íaaor (or severe aplastic 
anemia: an update of the GITMO/EBMT study on 100 patỉents. Blood 
2000; 95: 1931-4.

9. Marsh JCW. Hematopoieũc growih íacton ỉn the pathogenesis and for 
the neaữnent oỉ apìastìc anemỉa. Semàt Hematoỉ 2000; 37: 81-90.

10. Brodsky RA. tt ai. Compỉeie remỉssỉon in severe apìastic anemia after 
hỉgh-dose cydophosphamíde wỉthout bone maTĩow transplantatỉon. 
Bìood 1996; 87: 491-4.

11. Brodsky RA. e t a l. Durable treatmem-ừee remỉssỉon aíier high*dose 
cydophỡ^hamỉde therapy for previously untreated severe aplastic 
anemia. Am  Intem Međ 2001; 135:477-83.

12. Tísdale JF. «ĩ ai High 'dose cy dữphosphamlđe ỉn severe aplasdc anaemỉa: 
a nndomised txial Lanat 2000; 356: 1554-9.

13. Tísdale JF, e t a i. La te complications íollowing ữeatment ỈOT severe 
aplastỉc anemỉa (SAA) vvith high-dose cydophosphamỉde <Cy): íollovv- 
up oỉ a randomized txial. Biood 2002; 100:4668-70.

14. Locasdulỉỉ A. Acquỉred aplastíc anemỉa ỉn dỉUđren: ỉnddence. prognosỉs 
and treatmem optìons. Btdiaữ Drugs 2002; 4ỉ 761-6.

15. Davies JK. Guinan EC. An updãte on the management oỉ severe 
ỉdiopathỉc apỉasdc anaemỉa in children. Br J Haemaioỉ 2007; 136:549-64.

16. Tlchelli K  et ai. Effectỉveness of ỉmmunosuppressive therapy in oider 
patíents with aplastíc anemỉa. Ann ĩníem Mtd 1999; 130: 193-201.

17. Ti chem A. tí a i. Outcome of pregnancy and disease couise among 
women wỉth aplastlc anemỉa rreated witb Ixnmunosuppression. Am  
Intem Med 2002; 137: 164-72.

18. Chouđhry VF. tí ai. Pregnancy assoóated apỉasdc anexnia—a seríes oỉ 10 
cases with revỉew of literature. Hematology 2002; 7: 233-8.

19. Deka D, tí aL Pregnaocy associated aplastic anemia: matemal and íetaỉ 
outcome. J Obsttí Gỵnaèaỉ Ra 2003; 29: 67-72.

20. Marsh J, tí al. Prospective randomlxed multỉcenter study comparing 
cydosporin aỉone versus the combinadon oỉ  antíthymocyte globuủn and 
cỹdosporin íor treatment oỉ padents vmb nonsevère aplaỉtíc anemia: a 
rẽportừom the European Blõod and MammTransplam <EBMT) Severe 
Aplastỉc Anaemỉa Working Party. Blooắ 1999; 93: 2191-5. Correctỉon. 
ibid4 94: 1833-4.

Haemolytic anaemia
T h e  n o n n a ỉ  life  s p a n  o f a n  e ry th ro c y te  is  a b o u t  1 20  days; a 
h a e m o ly tic  S ta te  is d e h n e d  as  a  r e d u c d o n  ìn  th ls  m e a n  lUe 
sp a n  d u e  to  p r e m a tu r e  d e s tru c tio n  o f  re d  cells, e ith e r  
in tra v a sc u la r ly , o r  m o re  c o m m o n ly  a h e r  se q u e s tra tio n  b y  
th e  sp le e n  o r  liv e r. H e a l th y  b o n e  m a r r o w  c a n  c o m p e n sa te  
lo r  e v e n  q u i te  s e v e re  h a e m o ly s ữ  b y  in c re a se d  e ry th ro p o i-  
esis; h o w e v e r , ư  t h e  re d  cell s u rv iv a l- t im e  is less t h a n  15 
days, o r  if t h e  b o n e  m arrovv  is a b n o rm a l, o r  th e r e  is a  
d e h d e n c y  o f  ío la te , iro n , o r  o th e r  n e c e s sa ry  n u tr ie n ts ,  th e n

c o m p e n s a tio n  w ill b e  i n a d e q u a te  a n d  h a e m o ly tic  a n a e m ia  
WĨU re su lt. I n  a d đ it io n  to  ty p ica l sy m p to m s o í  a n a e m ia  
(p . 1 1 2 1 .2 )  p a t i e n ts  h e q u e n t l y  h a v e  j a u n d i c :  a n d  
sp le n o m e g a ly , vvhile t h e  in a e a s e d  e ty th ro p o ie s is  re í  u lts  in  
re ticu lo c y to s is  (e le v a te d  c o u n ts  of im m a tu re  re d  c e l l ;).

H a e m o ly tic  a n a e m ia s  m a y  b e  e ith e r  c o n g e n ia l  o r  
a c q u ire d . T h e  c o n g e n ỉ t a l  d iso rd ers  in d u d e :
•  th o s e  d u e  to  m e m b r a n e  d e íe c ts  in  th e  e r y th r o c y t í . su ch  

as sp h e ro c y to sis  o r  e llip to c y to s is
•  th o se  d u e  to  e n z y m e  d e íe c ts  ( in d u d in g  th e  v a rio u s  form s 

o f  g lu c o s e -6 -p h o s p h a te  d e h y d ro g e n á se  (G6PD) defi- 
d e n c y )

•  th o se  d u e  to  h a e m o g lo b in  deíects (h ae m o g lo b i lo p a-  
th le s ), in d u d in g  s ick le -ce ll d isease (p. 1123 .2 ) a r  d  0 - 
th a la s sa e m ia  (p . 1 1 2 4 .1 )

T h e  a c q u ỉ r e d  h a ẽ m o ly tic  á n a e m ia s  arise h o m  m a n ỵ  c iu se s  
b u t  m a y  b e  d iv id e d  in to  im m u n e  a n d  n o n - im n iu n e  l ypes. 
T he  im m u n e  ty p e s  in d u d e :
•  so m e  d ru g - in d u c e d  h a e m o ly tic  a n a e m ia s  ( in d n d ín g  

th o se  p ro d u c e d  b y  p e n ic illin s , r iía m p id n , a n d  m eth y l-  
d o p a)

•  a u to - im m u n e  h a e m o ly tic  an a em ia  ( fu r th e r  d a s  iíĩed  
in to  w a rm  o r  co ld  d e p e n d in g  o n  th e  te m p e ra tu  e a t 
vvhich th e  r e d  cell a n tib o d ie s  a re  m o st ac tive)

•  p a ro x y sm a l n o c tu m a l  h a e m o g lo b in u ria , re su ltin g  ro m  
c o m p le m e n t-m e d ia te d  re d  cell lysis

•  h a e m o ly tic  d ise a se  o f  th e  n e w b o m  (see p . 2 3 7 7 .2 )
T h e  n o n - im m u n e  ty p es  in d u d e :
•  h a e m o ly s is  d u e  to  in íe c tio n s  su c h  as m a la ria
•  c h e m ic a lly -in d u c e d  h a e m o ly s is  (due to  a  d ire c t e ííe c t  o n  

th e  r e d  cell r a th e r  t h a n  a n  im m u n o lo g ic a lly -m e d i u e d  
o n e , a n d  i n d u d in g  th e  e ữ e c ts  o( to x in s  su c h  as c o p p er 
a n d  a rs e n ic  as  w e ll a s  so m e  sn ak e  v e n o m s , a n d  drugs 
su c h  as a m p h o te r id n  B, d a p so n e , and  su lfasa laz in e )

« th e  e ữ e c ts  o í  m e c h a n ic a l  t ra u m a  
T r e a t m e n t  o f  h a e m o ly tic  a n a em ia  d e p e n d s  o n  th e  
u n d e rly in g  c a u se , a l th o u g h  g e n e ra l  su p p o rtìv e  m ea s i re s  
(bed  res t, ư a n s ỉu s io n  if h a e m o d y n a m ic  a b n o rm a lit ie s  m  ik e  
í t  n e c essa ry , a n d  s u p p le m e n ta t io n  w jth  ío la te )  w ill be  
s im ìla r  ỉn  a ll p o o r ly -c o m p e n s a te d  p a tien ts . W eII c o m p :n -  
sa te d  h a e m o ly s is  m a y  r e q u h e  n o  ơ e a tm e n t  a t  all, a lth o i.g h  
d e a r ly  e lu d d a t io n  a n d , vvhere possible, r e m o v a l o f h e  
c a u se  is d e sh a b ỉe .

H e re d ita ry  h a e m o ly tic  d iso rd e rs  such  as sp h ero cy to : is ' 
m o stlỵ  re s p o n d  w e ll  to  s p le n e c to m y , a l th o u g h  m ild e r  íorxns 
m a y  n o t  r e q u i r e  t r e a tm e n t .  In  p a tie n ts  w ith  G6PD 
d e h d e n c y , t te a tm e n t  c o n s is ts  e ssen ú a lly  o f  a v o id a n c e  of 
d ru g s  o r  fo o d stu fỉs  lik e ly  to  p ro v o k e  h aem o ly sis .

A c q u ire d  h a e m o ly t ic  a n a e m ia  is b e s t  t r e a te d  b y  
id e n tih c a tio n  a n d  vvhere  p o ssib le  e lim in a tio n  o f a n y  
u n d e rly in g  c a u se . M o st d ru g - in d u c e d  h a e m o ly tic  a n a e m ia s  
re s p o n d  rap id ly  to  vvithdravval o f th e  o íỉe n d in g  su b s tan ce .

A u to - im m u n e  h a e m o ly tic  a n a em ỉas  re q u ire  t re a tm e a t  
a im e d  a t  m a in t a in in g  t h e  p a t ie n t  a n d  c o n tro llir ig  
h ae m o ly s is . A ỉth o u g h  ư e a tm e n t  m a y  n e e d  to  b e  p ro lo n g e  1, 
in  m a n y  p a t ie n ts  w i th  id io p a th ic  d ise a se  a n tib o d i rs 
e v e n tu a l ly  d isa p p e a r  o r  d e a e a s e  to  in sign iB can t títre s  a ft :r 
m o n th s  o r  y e a rs . T h e  a u to - im m u n e  h ^ em o ly tic  a n a em i. s 
m a y  b e  se c o n d a ry  to  o th e r  d iso rd e rs  i n d u d in g  leu k a e m ia  
ly m p h o m a s. a n d  SLE; c o rre c tio n  o f th e  u n d e rly in g  d isea ỉ t  
o h e n  re su lts  in  m a rk e d  im p ro v e m e n t of acco m p a n y ic  ị  
h ae m o ly s is .

I n  p a t i e n ts  w i th  w a r m  a u to - im m u n e  h a e m o ly t ì : 
a n a e m ia  t te a tm e n t  s ta r ts  vvith  co rticoste ro ids .2 A ty p ic ĩl  
in itia l d o se  is  o ra l p re d n is o n e  o r  p re d n iso lo n e  1 to  1.5 m g /k  ! 
da ily . T h e  o n s e t  o f r e s p o n s e  is u su a lly  rap id  a n d  m o s: 
p a tìe n ts  b e n e h t  vvithin 10  to  14 days. T he  in itia l effectiv< 
d o se  o f c o rt ic o s te ro id  s h o u ld  b e  c o n tin u e d  u n t i l  i 
sa tis fac to ry  r e s p o n s e  h a s  b e e n  o b ta in ed , a n d  on ce  th e re  i  
h a e m a to lo g ic  s ta b ilis a tio n  th e  d o se  m a y  b e  graduall}  
r e d u c e d . M a n y  p a tíe n ts  w ill r e q u ire  lovv-dose m ain ten a n c e  
th e ra p y . ữ  s y m p to m s  d o  n o t  rẽ sp o n d  to  to le rab le  doses  o: 
c o r t ic o s te r o id s  s p le n e c to m y  s h o u ld  b e  c o n s id e r e d  
Im m tm o s u p p re s s a n ts  su  c h  as  a z a th io p rin e  o r  cyclophosph- 
a m id e  m a y  be  c o n s id e re d  in  p a tie n ts  r e í r a a o r y  to  o th e t  
th e ra p y ; re sp o n se s  a re  r e p o r te d ly  v a ria b le , b u t  th e y  
so m e tim e s  p e rm it  r e d u c t io n  o f  c o rtico ste ro id  m a in te n a n c e  
doses. T h e re  a r e  so m e  re p o r ts  o f  b e n e fit h o m  th e  u se  o ỉ 
d a n a zo l a n d  so m e  cases h a v e  resp o n d e d  to  r im x im a b . H igh- 
d o se  in tr a v e n o u s  n o im a ỉ  in u n u n o g lo b u lin  m a y  b e  u se d  in  
so m e p a tie n ts  ư  t h e  a d v e rse  eH ects o l lo n g -té rm  co rtìco - 
s te ro id  o r  im m u n o su p p re s s a n t  th e ra p y  a re  se v ere . P lasm a 
e x c h a n g e  m a y  b e  u s ẽ ỉu l  fo r  a c u te  m ã n a g e m e n t of sev ere  
h a e m o ly s is  vv h ile  o t h e r  th e r a p ie s  a re  t a k ỉn g  e íỉe c t .3 
T ra n s íu s io n  is p ro b le m a tic  in  th e s e  p a tie n ts  b e c a u se  o f th e  
d iíỀ cu lty  in  e s ta b lish in g  c o m p a d b ili ty  b e n v e e n  p a tie n t  a n d  
d o n o r .5 N o n e th e le s s , ư a n s ỉu s io n  m a y  be life-sa v ing  in  a c u te  
disease , a n d  th e  le a s t  in c o m p a tib le  b lood  sh o u ld  b e  used .

In  p a tie n ts  vvith co ld  a u to - im m u n e  h a e m o ly tic  a n a e m ia s  
su c h  as  co ld  h a e m a g g lu tin in  d isease  i t  is  ad d itio n a lly  
im p o r ta n t  to  k e e p  th e  p a tie n t  w a rm .J C o n ic o s te ro id s  a n d  
sp le n e c to m y  a re  g e n e ra lly  o f  n o  b e n e íi t  in  th e s e  p a tie n ts  
( a l th o u g h  th e r e  m a y  b e  a resp o n s iv e  su b g ro u p ), b u t  
ơ e a tm e n t  w i th  o ra l  c h lo r a m b u d l  2 to  4 m g  daily  m ay  
p ro d u c e  a  re sp o n se . B lo o d  ơ a n s íu s io n  sh o u ld  b e  a v o id ed  if
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possible, and ư  given it should be preíerably Via a warming 
coil and inhised slowly. Rituximab has also been tried with 
some success in cold auto-im m une haemolytic anaemia.

I n  p a ro x y s m a l n o c tu r a a l  h a e m o g lo b in u r ìa ,  re d  cells a re  
m o re  se n s it iv e  t o  c o m p le m e n t-m e d ia te d  ly sis  b ecau se  of a  
d e h d e n c y  in  p to te c tiv e  m e m b r a n e  p ro te ín s  o n  th e  cell 
su ría c e . H ae m o ly s is  m a y  b e  a c c o m p a n ie d  b y  n e u tro p e n ia ,  
th ro m b o c y to p e n ia ,  a n d  v e n o u s  th ro m b o s is , a n d  in  so m e  
p a tíe n ts  th e r e  m a y  b e  so m e  o v e r la p  vvith a p la s tic  a n a em ia , 
see  p . 1 1 2 1 .3 . C u ra ú v e  th e r a p y  f o r  p a ro x y sm a l n o c tu m a l  
h a e m o g lo b in ụ r ia  is p o ss ib le  w i th  a llo g e n e ic  h a e m a to p o ie ã c  
s te m  cẽll ư a n s p la n ta t io n .  M o re  re c ẽ n tly , e c u lú u m a b  h a s  
b e c o m e  a v a ila b le ; a  m o n o d o n a l  a n tib o d y  d ire c te d  a t  th e  
c o m p le m e n t  p r o te in  C 5, i t  in h ib i ts  t e rm ỉn a l  c o m p le m e n t 
a c tiv a tio n  to  r e d u c e  h a e m o ly s is  a n d  n a n s ỉu s io n  re q u ire -  
m e n ts .4'5

ỉ . Bolton-Maggs PH8, et al. General Haematology Task Force oỉ the Brỉtish 
Committee for Standards in Haematology. Guidclin.es ỉor the diagnosis 
and management o( heredỉtary spherocytosỉs. Br J Hatmatol 2004; 126: 
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hereditaryspherocytosỉs.pdf (accessed 01/11/05)

2. Petz LO. Treatment of autoỉmmune hemoỉytic anemỉas. Curr Opirt 
tìanatollQữl; 8: 411-16.
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lron-defidency anaemia
F o r a d isc u ss io n  o f  i ro n  d e h d e n c y  a n a e m ia  a n d  its 
m a r ia g e m e n t,  se e  u n d e r  I ro n , p . 2 0 7 3 .2 .

Megaloblastic anaemia
F o r  a d is c u s s iọ n  o f  m e g a lo b la s t ic  a n a e m ia  a n d  Its 
m a n a g e m e n t ,  s e e> u n d e r V ita m in  B u ,  p . 2 1 0 9 .1 .

Normocytic-normochromic anaemia
A n a e m ia s  in  v vh ich  re d  ce ll size  a n d  c e llu la r  h a e m o g lo b in  
a re  n o t  s ig n ih c a n tly  d iổ e r e n t  f ro m  n o rm a l  (n o n n o c y tic -  
n o rm o c h ro m ic  a n a e m ia s )  lo rm  a  su b s ta n t ia l  p ro p o rtio n  of 
a lỉ cases . S u c h  a n a e m ia s  a re  u s u a lly  s e c o n d a ry  to  a n o th e r  
d isease  a n d  in d u d e :
•  a n a e m ia  o í  c h ro n ic  d iso rd e rs  ( a s s o d a te d  w ith  c h ro n ic  

in íe c tio n  s u c h  a s  tu b e rc u lo s is , m a lig n a n c y , in ữ a m m - 
a to ry  d iso rd e rs  s u c h  as  in íla m m a to ry  bovvel d isease , 
p o ly m y a lg ia  rh e u m a tic a ,  r h e u m a to id  a r th r it is ,  a n d  SLE)

• a n a e m ia  o f r e n a l  ỉa i lu re
•  a n a e m ia  o f  p r e m a tu r i ty
•  a n a e m ỉa  a s s o d a te d  tv ith  e n d o c r in e  d iso rd e rs  su c h  as 

h y p o th y ro id is m  o r  h y p o p itu ita r is m
•  a n a e m ia s  a s s o d a te d  w i th  p r im a ry  b o n e -m a rro w  ía ilu re  

( in d u d in g  a p la s tic  a n a e m ia ,  p . 1121 .3 , p u re  r e d  celỉ 
ap la s ia , m arro v v  h b ro sis  o r  in íì l t ra t io n  a s  in  m yelo d y s- 
p la s ia  o r  le u k a e m ia ,  a n d  m arro v v  ía i lu re  a sso c ia ted  w ith  
A ID S).

I ro n - d e f id e n c y  a n a e m ia  (p . 2 0 7 3 .2 ) , vvhich  is u su a lly  
d a s s ih e d  a s  m ic ro cy tic  a n d  h y p o c h ro m ic  m a y  in  fac t b e  
n e ith e r ,  p a rt ic u la r ly  in  t h e  e a r ly  stages, a n d  sh o u ld  b e  
d i ỉ íe re n t ia te d  h o m  a n a e m ia  o f  c h ro n ic  d ise a se . T he  la t te r  is 
a lso  a c c o m p a n ìe d  b y  c h a n g e s  in  h o n  m eta b o lism , n o ta b ly  
s e q u e s tra t io n  o f  iro n  in  re t ic u lo e n d o th e l ia l  cells: p lasm a  
i ro n  ỉs lo w  b u t  in  c o n tra s t  to  i ro n  d e lid e n c y  th e  to ta l  i ro n  
b in d in g  c a p a d ty  is re d u c e d  a n d  s e ru m  {erritin  is o í te n  
in c re a se d .

T h e  t r e a t m e n t  o f m o s t o f  th e s e  a n a e m ia s  is e ssen tia lly  
th a t  o f t h e  u n d e r ly in g  d ise a se . B lo o d  tra n s íu s io n  h a s  b e e n  
g iv en  vvh en  a n a e m ia  is se v ere . In  p a tie n ts  w i th  a n a e m ia  o f 
r e n a l  (a ilu re , w h ic h  is d u e  a t  le a s t  in  p a r t  to  dec re a se d  
e ry th ro p o ie t in  p ro d u c t io n  b y  th e  d a m a g e d  k id n ey , r e g u la r  
s u b c u ta n e o u s  o r  in tr a v e n o u s  in je c tio n  o f  re c o m b in a n t 
h u m a n  e ry th r o p o ie t in s  (e p o e tin s )  c an  c o m p le te ly  rev e rse  
th e  a n a e m ía ;  d a rb e p o e t in  a lfa  a n d  p e g in e sa tĩd e  a c e ta te .a re  
u s e d  s im ila r ly . E p o e tin s  m a y  a lso  h a v e  a  ro le  in  a n a e m ia  o f 
p r e m a tu r í ty  a n d  so m e  d ru g - in d u c e d  a n a e m ia s .  a n d  h a v e  
b e e n  in v e s tig a te d  in  p a tie n ts  vv ith  th e  a n a e m ia  o í  c h ro n ic  
d ise a se  a n d  so m e  o th e r  n o n n o c y tic -n o rm o c h ro m ic  a n a e -  
m ias.
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Sidenoblastìc anaemia
T h e  s id e ro b la s tic  a n a e m ia s  a re  c h a r a a e r i s e d  b y  a  p o p u la tio n  
o f  h y p o c h ro m ic  re d  ce lỉs  in  th e  p re s e n c e  o f  in c re a se đ  s e ru m - 
i ro n  c o n c e n ư a tio n s ,  a n d  a b n o rm a l  e ry th r o id  p rec u rso rs , 
k n o w n  a s  r in g  s id e ro b la s ts , in  t h e  b o n e  m a r ro w . T h e y  a re  
a s s o d a te d  w i th  a b n o rm a lit ie s  i n  p o r p h y r in  b io sy n th es is  
le a d in g  to  d im in i ỉh e d  p r o d u c t io n  o ỉ  h a e m , a n d  in c re a se d  
m ito c h o n d r ia l  i ro n  u p ta k e .  S iđ e ro b la stíc  a n a e m ia s  m a y  b e  
o f v a r io u s  ty p es , a n d  a re  c la s s ih e d  a s  a c q u ire d  o r  h e re d ita ry .

A c q u i r e d  s id e r o b la s t i c  a n a e m i a .  A c q u ire d  s id e ro - 
b las tic  a n a e m ia  m a y  e ith e r  b e  id io p a th ic , o r  se co n d a ry  to

e ith e r  a  d ru g  o r  to x in  (such  as  a lco h o l, i s o n ia á d ,  
c h lo ra m p h e n ic o l, o r  lead ) o r  tò  a  d isease  ( in d u d in g  
h y p o th y ro id ỉs m , r h e u m a to id  a r th r i t is ,  h a e m o ly tic  o r  
m eg a lo b lastic  a n a e m ia s , leu k a e m ìa s , a n d  ly m p h o m a s) . 
T h e  t r e a tm e n t  o f  th e  seco n d a ry  fo rm s  is e s se n tia lly  th e  
t r e a tm e n t  o f  t h e  u n d e riy in g  d isease  o r  re m o v a l o f  th e  
p re d p i ta t in g  c a u se . T h e  a n a e m ia  is u su a lly  m ild  a n d  o í te n  
m acrocy tic .

P a tle n ts  w i th  id io p a th ic  d isease u su a lly  h a v e  o n ly  m ild  
a n a e m ia , a n d  m o s t  r e q u ire  n o  U e a tm e n t. A lth o u g h  ra re ly  
s u S e rin g  h o m  v ita m in  B t  d e h d e n c y  a  few  p a tie n ts  vvill 
re sp o n d  a t  lea s t  p arúaU y  to  h ig h  o ral doses  of p y r id o x in e .u p  
to  4 0 0  m g  da ily , a n d  a tria l is co n s id e red  w o n h w h ile  in  a ll 
p a tie n ts . If p a tie n ts  b e c o m e  sy m p to m atic , tra n s ỉu s io n  m a y  
b e  req u ire d , b u t  s h o u ld  b e  k e p t to  a  m in im u m  b e c a u se  o ỉ 
th e  p ro b le m s o f  i ro n  o v erlo ad . Aỉl p a tie n ts  w ith  s id e ro b la s tic  
a n a e m ia  m u s t  h a v e  th e i r  s e ru m - i r o n  a n d  - íe r r i t in  
c o n c e n tra tio n s  reg u la rly  rao n ito re d . a n d  b e  g iv en  d e s íe rri-  
o x a m in e  b y  r e g u la r  b o lu s  in ịe c tio n  vvhen  th e re  is e v id e n c e  
o f i ro n  o v e rlo a d . T h e  u se  of e p o e tin s  a n d  g ra n u lo c y te  
c o lo n y -s tim u la tin g  íactor is u n d e r  in v es tig a tío n .

H e r e d i t a r y  s id e r o b la s t ỉ c  a n a e m i a .  T h e  h e re d i ta ry  
ỉo n n s  o f  th e  d ise a se  a p p e a r  to  b e  se x -lin k e d . a n d  a lm o s t 
a h v a y s  m a n iỉe s t  th e m se lv e s  in  m ales . T h e  a n a e m ia  m a y  b e  
m o re  se v ere  t h a n  in  a c q u ừ e d  s id e ro b lastic  a n a e m ia , a n d  is 
u su a ỉly  m ic ro cy tic .

A  tr ia l  o f p y r id o x in e  Is co n s id e red  w o r th w h ile  a s  so m e  
fo rm s a re  re sp o n s iv e , b u t  in  m a n y  cases th e re  is n o  b e n e h t.  
Som e p a tie n ts  d e v e lo p  g rad u a lly  in c re a sin g  i ro n  lo ad s, a n d  
m a y  e v e n tu a l ly  d e v e lo p  h aem o sid ero sis ; to  p re v e n t  th is , 
r e g u la r  v e n e se c tio n  o r  th e  use  o f  d e s íe n io x a m in e  a re  
in d ic a te d  if t h e r e  is e v id en ce  o f i ro n  a c c u m u la tio n . 
A U ogeneic b o n e  m a ư o w  o r  h a e m a to p o ie tic  s te m  cell 
ư a n s p la n ta n o n  is  u n d e r  in v estig a tio n .
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Haemoglobinopathies
H a e m o g lo b in o p a th ie s  a re  d in ic a ỉ  a b n o rm a llt ie s  d u e  to  
a lte re d  s tru c tu re ,  ỉu n c tío n , o r  p ro d u c tío n  o f h a e m o g lo b in . 
H u m a n  h a e m o g lo b ữ u  a re  te tram ers , c o n s tr u d e d  oi 4  g lo b in  
c h a in s  e a c h  e n ỉo ld in g  a n  ứ o n -c o n ta in in g  h a e m  m o ie ty : tvvo 
o f th e se  g lo b in s  a re  o f  th e  'o -lik e ' ty p es  (g lobins a  o r  Q a n d  
tw o  a re  'n o n - a ' ( ty p es  p, y. 8, o r  €). T h e  n o rm a l m a jo r  a d u lt  
h a e m o g lo b in , h a e m o g lo b in  A, co m p rises  tw o  a  a n d  tw o  p 
c h a in s ,  vvhile  t h e  p r e d o m ìn a n t  í e ta l  h a e m o g lo b in ,  
h a e m o g lo b in  F  (also  p re s e n t in  m in u te  a m o u n ts  in  n o rm a l 
a d u lts ), is c o m p o se d  o f  tw o  a  a n d  tw o  Ỵ g lo b in s . T h e  
e ry th ro b la s t  in h e r i ts  tvvo g en es  ío r  th e  p ro d u c tio n  o f  d  
g lo b in  a n d  o n e  fo r  p g lo b in  p ro d u c tio n  h o m  e a c h  p a re n t,  
a n d  a m u ta t io n  in  a  ỉin g le  a g e n e  w ill th e re ío re  a ffec t o n ly  
2 5 %  o f  th e  h a e m o g lo b in  p ro d u ce d , w h e re a s  a  s in g le  p 
m u ta t ío n  w ill a ííe c t  5 0 % : th e  P -h a em o g lo b in o p a th ie s , d u e  
to  d e íe c tiv e  p g lo b in  p ro d u c tio n , a re  th e re lo re  m o re  lik e ly  to  
p ro d u c e  sy m p to m s, a n d  th e  m o st vv idespread  lo rm s  a re  th e  
p -th a lassa e m ia s  (p . 1124 .1 ) a n d  sick le-ce ll d ỉsease  (b elo w ).

Sickle-cell disease
S ickle-cell d ise a se  is a  h a e m o g lo b in o p a th y  (see  a b o v e )  in  
vvhich a  s tru c tu ra l  a b n o rm a lity  in  th e  p  g lo b in  C hain  resu lts  
in  th e  ío rm a tio n  o f a n  a b n o rm a l h a e m o g lo b in , h a e m o g lo -  
b in  s. In  th e  d e o x y g e n a te d  State h a e m o g lo b in  s is less 
so lu b le  a n d  p o ly m e rise s  in to  ro d -lik e  h b res , a n d  cells 
c o n ta in in g  h ig h  c o n c e n tra tio n s  o f h a e m o g lo b in  s su b se -  
q u e n tly  b e c o m e  d e ío rm e d  in to  a  sick le  s h a p e . N o n n a l 
h a e m o g lo b in s  c a n  b e  in c o rp o ra te d  in to  th e  p o ly m e r  b u t  
som e, su c h  as  íe ta l  h a e m o g lo b in  (h ae m o g lo b in  F), a re  n o t; 
in cre a sin g  c o n c e n tra tio n s  o f th ese  in  th e  re d  ccll re d u c e  th e  
ra te  o f sick ling .

T he  h e te ro z y g o u s  fo rm , sick le-ce ll tra it,  is g e n e ra lly  
a sy m p to m a tic  e x c e p t in  co n d itio n s  o f  e x ư e m e  a n o x ia , 
a l th o u g h  c h a ra c te r is t ic  ab n o rm a litie s  o f r e n a l  f u n c tlo n  
( in a d e q u a te  c o n c e n tra t io n  o f  th e  u r in e )  m a y  be  p re s e n t.  As 
w ith  th a la s sa e m ỉa  t ia i t  (see  p. 1124.1) it  is m o re  c o m m o n  in  
p o p u la tio n s  o ỉ  tro p ic a l  o rig in , a n d  h a s  b e e n  p o s tu la te d  to  
o ỉíe r  a  d e g re e  o f  p ro te c tio n  a g a in s t m a la ria . I n  th e  
h o m o zy g o u s  fo rm  a  v a ry ỉn g  d eg ree  o f  h a e m o ly tic  a n a e m ia  
is p re se n t,  a c c o m p a n ie d  b y  in c re a se d  e ry th ro p o ie s is . In  
a d d itio n  to  s h o r te n e d  su rv iv a l, th e  d e c re a se d  H exib ility  o í 
th e  d e lo rm e d  e ry th ro c y te s  ca n  le a d  to  o c d u s ỉo n  o f  th e  
m ic ro v a sc u la tu re , a n d  slckle-cell crisis. T h e  la t te r  m a y  
m an U est as  e x c ru c ia tin g  p a in  d u e  to  in ía rc tio n  o f  th e  b lo o d  
su p p ly  to  th e  b o n e s , o r  ứ ila rc tio n  oí o th e r  o rg a n s  ỉ n d u d in g  
lu n g , liver, k id n e y , p e n is  ( lead ing  to  p rìa p ism ), a n d  b ra in  
(stro k e) . A n  a c u te  c h e s t  sy n d ro m e  o c c u rs  in  m a n y  p a tìe n ts ,  
a n d  m a y  b e  ta ta l.  I t í s  a  fo tm  o f a c u te  lu n g  in ju ry  a s s o d a te d  
vvith in la rc tìo n , f a t  em bo lism , a n d  in íe c tio n , a n d  m a y  
p ro g ress  to  a c u te  r e s p h a to ry  d istress  sy n d ro m e . O c c a á o n -  
a lly  a  la rg e  p r o p o r t io n  o f  red  cell m a ss  m a y  b e c o m e  t ra p p e d  
in  th e  sp le e n  o r  l iv e r  ( se q u e s tia tio n  crisis) w i th  d e a th  d u e  to  
gross a n a e m ia .  C h ro n ic  c o m p lica tio n s  in d u d e  sk in  u lce r-

a tio n , ren a l ía i ỉu re ,  re t ìn a !  d e ta c h m e n t  a n d  in c re a se d  
susceptib ility  to  in íe c tio n .

T r e a t m e n t  o ỉ  sick le-ce ll d ise a se  is e ssen tía lly  sy m p to -  
m a tic .1'7 Y o u n g  c h ild re n  s h o u ld  rec e iv e  p ro p h y la c tic  
p e n id ll in  a n d  p n e u m o c o c c a l v a c d n e ,  to  re d u c e  th e  r isk  o ỉ 
in fec tio n  (see S p le e n  D iso rđers , p .  2 0 7 .3 ) . In íe c tio n  sh o u ld  
b e  ư e a te d  e a rly , a n d  fo la te  s u p p le m e n ta t io n  g iv en  u  
n ecessa ry  s in ce  th e  in c re a se d  e ry th ro p o ie s is  re su ltin g  h o m  
c h ro n ic  h aem o ly sis  m a y  in ơ e a s e  ío la te  re q u ire m e n ts .

Sickle-cell c risis req u ire s  h o sp ita lis a tio n , w i th  th e  u se  o í  
la rg e  v o lu m es o f  in tr a v e n o u s  Đ uids to r  d e h y d ra tìo n , 
a n a lg esia  i n d u d in g  o p io ids  lo r  p a in  (see  p . 11 .1 ), a n d  
ơ e a tm e n t  o f a n y  c o n c u rre n t in le c tio n . O x y g en  sh o u ld  b e  
g iv en  ư  th e  p a tie n t  is h y p o x a e m ic . W h e re  a ỉ a s  a ỉỉec ts  a  
v ita l o rgan  w ith  l iỉe - th re a te n in g  o r  p o te n tia l ly  d isab ling  
co n seq u e n c e s  p a rtia l e x c h a n g e  ơ a n s íu s io n  sh o u ỉd  b e  
c a rried  o u t p ro m p tly , a s  n o  o th e r  th e r a p y  ex ists. W h e re  
rap id  e n la rg e m e n t o f  sp leen  o r  l iv e r  in d ic a te s  a  s e q u e s tra -  
t io n  crisis, ư a n s íu s io n  is a lso  im p o r ta n t  to  a v o id  ỉa ta l 
an a em ia .

M a in te n a n c e  tra n sh is io n  is r a re ly  in d ic a te d , a lth o u g h  it 
m a y  b e  g iven  to  p a tie n ts  w h o  h a v e  a lre a d y  h a d  a  stroke; 
m ea su res  to  a v o id  h o n  o v e rlo a d  s u c h  as  p h le b o to m y  o r  
d e s ỉe r r ío x a m ỉn e  c h e la t io n  à r e  n e c e s s a ry  i n  p a tìe n ts  
tece iv in g  re g u la r  tra n s tu s io n s . P ro p h y la c tic  tra n s ỉu s io n s  in  
c h iỉd ren  a t  h ig h  risk  h a v e  b e e n  rep o rted *  to  r e d u c e  th e  
in d d e n c e  o f  B rst s tro k e  b u t  t h e  risk s  a n d  b e n e h ts  o ỉ  
t re a tm e n t m u s t  b e  ca re h illy  c o n s id e re d . A  íu r th e r  s tu d y ’ 
inv estig a ted  w h e th e r  p ro p h y la c tic  t ra n s h is io n s  c o u ld  b e  
sa ỉe ly  s to p p ed  a h e r  3 0  m o n th s  i n  c h ild re n  w h o  h a d  n o t  h a d  
a n  o v e rt s tro k e  a n d  w h o  h a d  r e v e r te d  to  lo w  s tro k e  risk . T h e  
s tu d y  w as s to p p e d  e a riy  w h e n  i t  w a s  to u n d  th á t  ỉn  th o se  
w h o  s topped  tra n sh is io n s  th e r e  w a s  a  s ign iB can t r e tu m  to  
h ig h  risk a n d  th a t  so m e  p a tie n ts  h a d  s u b s c q u e n tly  s u ữ e re d  a  
s tro k e . S p le n e a o m y  m á y  b e  re c o m m e n đ e d  in  t h e  m a n a g e -  
m e n t  oí r e c u r re n t  sp le n ic  s e q u e s tra tio n .

R esearch  in to  sp e d B c  th e ra p y  ío r  s ick ling  h a s  p ro d u c e d  
so m e  p ro m isin g  resu lts . B e c a u se  h a e m o g lo b in  F  ỉs k n o w n  to  
p ro te c t ag a in st s ỉd d in g , c o n s id e ra b le  in te re s t  h a s  c e n ơ e d  o n  
a tte m p ts  to  s tim u la te  le ta l h a e m o g lo b in  p ro d u c tio n . M o st 
s tu d ies  h a v e  u se d  h y d ro x y c a rb a m id e . In itia ! re su lts  s h o w e d  
so m e  e le v a tio n  in  m e a n  le ta l h a e m o g lo b in  c o n c e n tra tio n s , 
b u t  responses vvere v e ry  v a ria b le . Hovvever, a  s u b s è q u e n t 
ran d o m ise d  c o n tro lle d  s tu d y  in  2 9 9  p a d e n ts 10 re p o r te d  th a t  
th e ra p y  vvith h y d ro x y c a rb a m id e  c a u se d  a  4 4 %  re d u c t ỉo n  in  
th e  m ed ia n  a n n u a l  r a te  o f p a in h i l  crises. T h e  b e n e B d a l 
effects d id n o t  b e c o m e  e v id e n t  fo r  se v era l m o n th s .  
O b serv a tio n al fo llo w -u p  o f 2 3 3  p a tie n ts  in  th is  g r o u p ,"  
fo r u p  to  9 y ea rs , su g g ested  th a t  h y d ro x y c a rb a m ỉd e  a lso  
re d u c e d  m o rta lity . B e n e S d a l  e ỉỉe c ts  h a v e  a lso  b e e n  re p o r te d  
in  in itia l s tu d ie s  in  c h ild re n 11' 14 a n d  su s ta in e d  b e n e íi ts  h a v e  
b e e n  re p o rted  in  lo n g e r - te rm  c o h o r t  s tu d ie s ., , •14 R esu lts  
h o m  a s m a l l  s tu d y 17 i n  c h i l d r e n  s u g g e s te d  t h a t  
h y d ro x y ca rb a m id e , w íth  se ria l p h le b o to m y  to  r e d u c e  i ro n  
overload , m a ỵ  b e  a n  e h e c tiv e  r e p la c e m e n t fo r s e c o n d a ry  
s tro k e  p ro p h y la x is  in  p a tie n ts  w h o  a re  u n a b le  to  c o n tỉn u e  
w ith  lo n g -te rm  m a in te n a n c e  t ra n sh is io n s . A lth o u g h  o n e  
s tu d y ,16 in  w h ic h  so m e c h ild re n  h a d  re c e iv ed  h y d ro -  
x y c a ib am id e  fo r  u p  to  8 y e a rs , í o u n d  n o  e v id e n c e  o f 
m u ta g e n ic  c h a n g e s  o r  cases o f  m a lig n a n c y , t h e  p o te n t ia ỉ  
to x id ty  o f lo n g -te rm  th e ra p y  re m a in s  a  c ò n c e m . A  s h o rt-  
c h a in  ía t ty  a d d ,  b u ty ric  a d d ,  w h ic h  h a s  a  lo w  o rd e r  ò f 
to x ỉd ty ,  h a s  b e e n  re p o ite d  to  s t im u la te  íe ta l  h a e m o g lo b in  in  
p a tie n ts  w ith  sick le-ce ll d isease  w h e n  g iv e n  b y  in fu s io n  as 
a rg in in e  b u ty ra te .1* P ro m is in g  re s u lts  h a v e  a lso  b e e n  
rep o r te d  in  sm all s tu d ie s 1’  U ỉin g  o ra l  so d iu m  p h e n y lb u ty -  
r a te . O th e r  d ru g s  u n d e r  in v e s tíg a tio n  in c lu d e  d o tr im a z o le ,  
d e d ta b in e . in h a le d  n itr ic  o x id e , a n d  th e  n o n io n ic  s u ria c ta n t  
p o lo x am e r 188. T h e re  is also  so m e  in v es tig a rio n  in to  g e n e  
th e ra p y .

As in  th a la ssa e m ia  (see p . 1 1 24 .1 ), b o n e  m arrovv 
ư a n s p la n ta tio n  is p o te n tia lly  c u ra t iv e  in  a  sm all m in o r ity  o f 
p a tie n ts , b u t  th e  in d ic a tio n s  ỉo r  ư a n s p la n ta t io n  a re  m u c h  
less w ell e s ta b lish e d .20
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p  -Thalassaemia
P -T h a lassaem ia  is  a  h a e m o g lo b in o p a th y  (p. 1123.2) th a t  ỉs 
d u e  to  a  d e S t íe n c y  in  p  g ỉo b in  p ro d u c t io n  a c c o m p a n ie d  b y  
n o rm a ỉ  p ro d u c t io n  o f  a  g lo b in  c h a in s  th a t ,  in  th e  a b se n c e  of 
s u ỉh d e n t  p a r tn e r  c h a in s . a re  in so lu b le  a n d  p r e d p i ta te  o u t  in  
e ry th ro c y te s  a n d  e ry th r o id  p re c u rs o rs  as  la rg e  c e llu la r  
in d u s io n s .  T h e se  i n te r íe r e  w i th  r e d  cell m a tu r a t io n  
re s u ltừ ig  in  in eH e c tiv e  h a e m a to p o ie s is , r e ta rd  th e  p assa g e  
o f r e d  c e lls  ừ o m  t h e  b o n e  m a n o w ,  a n d  c re a te  a  t e n d ẽ n c y  ío r  
th o se  r e d  ce lls  t h a t  d o  m a tu r e  to  b e  ư a p p e d  a n d  d e s tro y e d  in  
th e  sp le e n . T h e  c o n d it io n  is  th e r e ío r e  c h a ra c te r ise d  b y  a  
h y p o c h ro m ic ,  m ic ro c y tic  a n a e m ia  a c c o m p a n ie d  b y  h a e m o -  
lysis. I n  t h e  h e te ro z y g o u s  f o n n , w h e r e  o n ly  o n e  o f th e  p 
g lo b in  g e n e s  is a ỉ íe c te d  (k n o w n  as  th a la s sa e m ia  t ra i t  o r  
th a ỉa s sa e m ia  m in o r )  t h e  a n a e m ia  is  m ild  a n d  d in ic a ỉly  
in s ig n ih c a n t.  T h e re  is so m e  e v ỉd e n c e  th a t  p a tie n ts  w i th  th is  
fo rm  o f  t h e  d ise a se  h a v e  a  d e g re e  oi p ro te c tio n  h o m  m ala ria , 
w h ic h  m a y  a c c o u n t  fo r  t h e  m o te  h e q u e n t  d is tr ib u tio n  o f th e  
t ia ỉ t  in  t h e  p o p u ỉa t io n s  o ỉ  a re a s  su c h  as  th e  M e d ite rra n e a n , 
p a r ts  o f A írica , a n d  A sia .

T h e  m o re  se v e re  í o n n s  o f t h e  d ise a se  (k n o w n  as 
th a la s sa e m ia  in te r m e d ia  ư  h a e m o g lo b in  leve ls  a re  h ig h  
e n o u g h  n o t  to  r e q u i r e  r e g u la r  tra n s íu s io n , o r  th a la ssa e m ia  
m a jo r  i n  t r a n s íu ã o n - d e p e n d e n t  p a tie n ts )  o c c u r in  h o m o -  
z y g o u s  p a tie n ts  w h o  in h e r i t  a  d e íe c tiv e  p g lo b in  g e n e  h o m  
b o th  p a re n ts .  S e v e re  a n a e m ia  d e v e lo p s  in  th e  first y e a r  o í  
liỉe  a s  ỉ e ta ỉ  h a e m o g lo b in  p ro d u c t io n  (w h ic h  do es  n o t  
in v o lv e  a  p  g lo b in )  ũ  re p la c e d  b y  th e  p ro d u c tio n  o f  a d u lt  
h a e m o g lo b in .  T h e  a n a e m ia  s t im u ỉa te s  e ry th r o p o ie t in  
p r o d u c t io n , a n d  if n o t  c o ire c te d  m ass iv e  p ro lỉ ỉe ra tio n  o í 
r e đ  ce ll p re c u rs o rs  d e v e lo p s  vvith in , a n d  e v e n tu a lly  b e y o n d , 
th e  b o n e  m a r ro w , r e s u l tin g  in  r e c u r r e n t  b o n e  ừ a c tu re s ,  
d e lo rm ity  o ỉ  t h e  s k u ll  d u e  t o  e x p a n s io n  o f th e  m ario v v  
spaces , a n d  c o m p re s s io n  o ỉ  v ita l s tru c tu re s  s u c h  as th e  sp in a l 
c p rd  w i th  c o n s e q u e n t  p a re s is . O th e r  sy m p to m s in c lu d e  
s p le n o m e g a ly  a n d  h y p e rs p le n ỉs m  (re su ltin g  in  n e u tro p e n ia  
a n d  th ro m b o c y to p e n ia ), in c re a se d  su scep tib ility  to  in íe c -  
t io n ,  a n d . h y p e n n e ta b o l is m  vvhỉch m a y  lea d  to  ío la te  
d e Ạ d e n c y  b e c a u s e  oi t h e  in c re a se d  ío ỉa te  r e q u ữ e m e n t .  II 
u n t re a te d ,  d e a th  i n  p a tie n ts  w i th  th a la s sã e ư ú a  m a jo r  
u s u a lly  o c c u rs  b y  th e  2 n d  o r  3 rd  y e a r.

T r e a t m e n t .  T h e  m a in s ta y  o ỉ  t r e a tm e n t  ỉo r  se v e re  p- 
th a la s sa e m ia  ũ  r e g u la r  b lo o d  t ra n s fu s io n  to  co rre c t th e  
a n a e m ia .  T ra n s íu s io n s  s h o u ld  b e  s ta r te d  as  e a rly  as p ossib le  
in  l iíe  o n c e  i t  i$ d e a r  t h a t  a n a e m ia  is  se v e re  e n õ u g h  to  
w a r r a n t  th e m . V a r io u s  t ra n s ỉu s io n  re g im e n s  h a v e  b e e n  
u s e d  b a s e d  o n  d i ỉf e re n t  p r e t r a n s ỉu s io n  h a e m o g lo b in  
c o n c e n tx a tìo n s .1 T h e  T h a ỉas sa e m ia  In te rn a t io n a l  F e d e ra -  
t io n 2 re c o m m e n d s  re g u ỉa r  b lo o d  t r a n s ỉu ã o n s ,  u su a lly  e v e ry  
2  to  5 w e e k s , to  m a in ta in  th e  p re t ra n s ỉu s io n  h a e m o g lo b in  
c o n c e n tr a t ío n  a b o v e  9  to  10.5 g  p e r  100  m L . Ạ  h ig h e r  ta rg e t  
o f  11 to  12 g  p e r  lO O m L  m a y  b e  a p p ro p r ia te  lo r  p a tìe n ts  
w i th  h e a r t  d ise a se . T h e  p o s t- t ra n s ỉu s io n  c o n c e n tra tio n  
s h o u ld  n o t  e x c e e d  1 4  to  15 g  p e r  100 m L. I t is  a lso  
r e c o m m e n d e d  th a t  p a tie n ts  s h o u ld  rec e iv e  Ieu c o c y te-  
d e p ỉe te d  p a c k e d  r e d  ce lls  in  o rd e r  to  m in ù n i ỉe  a d v e n e  
r e a c tío n s  a n d  p la te le t  a llo -ũ n m u n ỉs a t ìo n  (a n  ứ rn n u n e  
r e s p o n s e  to  d o n o r  p la te le ts ) .  W a sh e d  r e d  cells m a y  b e  u se d  
in  p a t ìe n ts  w h o  h a v e  re p e a te d  s e v e re  a lle rg ic  ư a n s h is ìo n  
re a c tio n s . T h e  u s e  o f  Ie ũ c o c y te -d e p le te d  re d  cells is  a lso  
d e s ữ a b le  in  p a tie n ts  w h o  a re  c a n d id a te s  fo r  h a e m a to p o ie tic  
s te m  ceQ t ra n s p ỉa n ta tio n  to  re d u c e  th e  risk  o f  g ra ít  re je c tio n  
a n d  C M V  r e a c t iv a t io n .1 A n  in c r e a s e  i n  t r a n s fu s io n  
r e q u ir e m e n ts  ũ  a  s ig n  o f  h y p e rsp le n ism , a n d  sp le n e c to m y  
m a y  b e  in d ic a te d  d e p e n d in g  o n  th e  S ta te  o f ĩ ro n  o v e rlo a d . 
H ovvever, s p le n e c to m y  s h o u ld  b e  a v o id e d  ư  possib le  belovv 
th e  a g e  o f  5 y e a rs  b e c a u s e  oi t h e  in c re a se d  risk  o f 
o v e n v h e lm in g  sep sis .1 F o r  a  d isc u ss io n  o f a n tib a d c r ía l  
p r o p h y la x is  in  s p le n e c to m is e d  p a t l e n ts ,  see  S p le e n  
D iso rd ers , p . 2 0 7 .3 .

II a n a e m ia  ís  c o rre c te d  b y  t ra n s ỉu s io n . gíovvth a n d  
d e v e lo p m e n t  p ro c e e d  ía i r ly  n o r m a l ly  in  th a la s sa e m ic  
c h ild re n . H o w e v e r, b e c a u s e  t h e  b o d y  lac k s  a  m e c h a n ism  
ío r  t h e  e x c re tio n  o f  ex c ess  h o n ,  r e p e a te d  tra n s íu s io n

in v a t ia b ly  re s u lts  i n  h o n  o v e rlo a d  (p . 1 5 4 5 .2 ), lea d in g  
e v e n tu a l iy  to  h a e m o c h ro m a to s is .  T h e  c o n s e q u e n c e s  o f  
h a e m o c h r o m a to ã s  i n d u d e  l iv e r  d y s h in c tìo n , e n d o c rin e  
d y s ỉu n c t io n  ( fa i lu re  o f  t h e  a d o le sc e n t g rovv th  s p u rt ,  
h y p o g o n a d ism , so m e tim e s  d ia b e te s  a n d  h y p o th y ro id ism ), 
a n d  p a rd c u la iỉy  h e a r t  d ise a se  (perìca rd ỉtis , h e a r t  ỉa ilu re , 
a n d  a r r h y th m ia s ) .  Q  u n c h e c k e d , t h e  h o n  b u i ld - u p  u su a lly  
lea đ s  to  d e a th  (m a in ly  th ro u g h  h e a r t  ỉa i lu re  o r  a rrh y th m ia )  
b y  th e  t ím e  p a t ie n t ỉ  r e a c h  th e i r  m ìd -2 0 s . T h e  a c c u m u la tio n  
o f h o n  c a n  b e  r e ta rd e đ  b y  th e  c h e la to r  d e s le r r io x a m in e  a n d  
r e g n la r  sy s te m ic  u s e  h a s  b e e n  s h o w n  to  im p ro v e  su tv iv a l in  
th a la s sa e m ic  đ ù ld r e n ,1-1 a n d  to  p ro te c t  a g a ỉn s t  t h e  ca rd ia c  
c o m p lic a tio n s  o f  h o n  o v e rlo a d .2"4 Id ea lly , c o n tin u o u s  
a d m in ỉs t r a t io n  o ỉ  h o n  c h e la t ỉo n  th e ra p y  o p ú m ise s  h o n  
e x c re tio n . D e s ỉe ir io x a m in e  is  u s u a lly  g iv en  b y  su b c u ta -  
n e o u s  in íu s io n  o v e r  8  to  12 h o u rs .  se v era l th n e s  a  w e e k . 
A lte m a tiv e ly , tw ic e  d a ily  s u b c u ta n e o u s  b o lu se s  m a y  b e  
c o n s id e re d  i ỉ  a n  ìn iu s ỉo n  p u m p  is n o t  av a ila b le  o r  p ro lo n g e d  
i n íu á o n  is  n o t  to le r a te d  in  p a tie n ts  w h o  a re  n o t  a t  h ig h  risk  
o f h e a r t  d ỉse a se . C o n t in u o u s  2 4 - h o u r  in tra v e n o u s  in lu s io n  
m a y  b e  c o n s id e re d  in  p a tỉe n ts  w i th  s e v ere  h o n  o v e rlo a d  o r  
s ig n ih c a n t c a rd ia c  c o m p ttc a tio n s , o r  vvhen ra p id  rev e rsa l of 
iro n  lo a d in g  is d e s ira b le  b e ío re  p re g n a n c y  o r  b o n e  m a rro w  
t ra n s p la n ta tìo n .2 T h e re  is so m e  su g g e sú o n  th a t  in te n s iv e  
d e s le r r io x a m in e  th e r a p y  c a n  im p ro v e  im p a ire d  o rg a n  
ỉ u n a i o n , 3 b u t  it  is c o n s id e re d  p re íe ra b le  to  b e g in  c h e la tỉo n  
th e ra p y  as  e a rly  a s  p o ssib le  to  t ry  to  p re v e n t  o rg a n  d a m a g e  
d e v e lo p in g  in  t h e  firs t p lace . I n  p tac tic e , d e s fe r rio x a m in e  
th e r a p y  is s ta r te d  a í te r  th e  firs t 10 to  2 0  tra n s íu s io n s  o r  
vvhen th e  le r r i t in  c o n c e n tra t io n  rises a b o v e  1 m g /litre , 
u s u a lly  a t  a b o u t  3 y e a rs  o f  a g e .1'5 II th e ra p y  is s ta n e d  b e ío re  
th is  a g e ,  c a re íu l  m o n i to r in g  o f  g ro v v th  a n d  b o n e  
d e v e lo p m e n t is re c o m m e n d e d 2 a n d  l iv e r  b io p sy  h a s  b e e n  
a d v o c a te d .3 B e t te r  h o n  e x c re t io n  is a c h ie v e d  u  p a tie n ts  a re  
g iv e n  o ra l  a sc o rb ic  ac id  s u p p le m e n ts  in  a d d it io n  to  
d e s le r r io x a m in e  ( b u t  se e  u n d e r  In te ra c tio n s  f o r  D es íe rr io x -  
a m in e . p . 1 5 4 7 .3 ). P a tie n ts  w i th  th a la s sa e m ia  m a y  h a v e  
in c re a se d  ío la te  r e q u h e m e n ts  a n d  lo la te  s u p p le m e n ta d o n  
m a y  a lso  b e  n e c e s sa ry . A lth o u g h  it is n o t  y e t  c e rta in  h o w  
m u c h  c h e la t io n  th e r a p y  WỈI1 p ro lo n g  su rv iv a l t h e  fac t th a t  a  
n e a r ly  n o rm a l  h o n  b a la n c e  c a n  b e  a c h ie v e d  lo n g  t e n n  seem s 
h o p e h il .  D e le rip ro n e  h a s  b e e n  u s e d  as  a n  o ra l a l te m a t ỉv e  to  
d e s fe r r io x a m in e ,6 b u t  t h e r e  a re  conH icting  r e p o i ts  reg a rd in g  
its  efficacy  a n d  s a íe ty  in  th e  lo n g e r  t e n n .7’® I t  m a y  h a v e  a 
ro le  in  p a tie n ts  lo r  w h o m  d e s íe r r io x a m in e  th e ra p y  is 
u n s u ita b le .1 C o m b in a tio n  th e r a p y  u s in g  d e s te r r io x a m in e  
vvith d e íe r ip ro n e  is  u n d e r  in v e s tig a tio n ,5 a n d  m a y  be  
c o n s id e re đ  w h e n  m o n o th e r a p y  is  in s u ỉB d e n t  to  c o n ư o l 
levels o f  h o n  o r  w h e n  th e r e  is  s ig n itìc a n t h e a r t  d isease .2 
D e íe ra s iro x  is  a n o th e r  o ra l  c h e la to r  th a t  h a s  b e c o m e  
av a ila b le  m o re  re c e n t ly .2

I n  a d d it io n  to  t h e  e sse n tia l ỉy  sy m p to m a ú c  ư e a tm e n t  o ỉ 
th a la s sa e m ia  t h e r e  is  grovvõng e x p e rie n c e  w i th  t h e  u s e  of 
b o n e  m a r ro tv  t r a n s p la n ta tio n  w h e r e  su ita b le  ía d l i t ie s  a n d  
c o m p a tib le  d o n o rs  ex is t;2 i í  t ra n s p la n ta tio n  is  c a rr ie d  o u t  
b e fo re  o rg a n  d a m a g e  is m a rk e d , su ccessh illy  tra n s p la n te d  
p a tie n ts  a re  a p p a re n d y  c u re d  a n d  c a n  lea d  a n o r m a l  liie .9' 10 
G en e  th e r a p ỹ  lá a lso  ũ n d e r  in v e s tig a tio n .

A n  a l te m a t iv e  a p p ro a c h  u s in g  h y d ro x y c a rb a m id e  in  a n  
a n e m p t  to  s tim u la te  íe ta l  h a e m o g lo b in  p r o d u c t io n  a n d  
'm o p  u p ' so m e  o f  t h e  ex c ess  a  g lo b in  c h a in s  h a s  b e e n  tr ìe d  
e x p e rim e n ta lly  b u t  r e s u l t ỉ  h a v e  b e e n  m ix ed . R e su lts  o f  a n  
ìn itia ỉ s tu d y  ìn  p a tie n ts  g ỉv e n  b u ty r ic  a d d  (as a n  a rg in in e  
b u ty ra te  in ỉu s io n )  f o r  t h e  s a m e  p u rp o se  a p p e a re d  m o re  
p ro m is in g 11 a l th o u g b  a  s u b s e q u e n t  s tu d y  la iled  to  sh o w  a n y  
b e n e Đ t.12 M ỉx e d  re s u lts  h a v e  a lso  b e e n  r e p o r te d  w ith  th e  
u s e  o f  o r a l  b u t y r a t e  d e r iv a t iv e s  s u c h  a s  's o d iu m  
p h e n y lb u ty r a te 13 a n d  iso b u ty ra m id e .14
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Haemostasis and Fibrinoỉysis
H a e m o sta s is  is  t h e  p h y s io lo g ic a l re sp o n se  t h a t  o c c u rs  w h e  1 

b lo o d  v e s se ls  a ie  d a m a g e d . I t  re su lts  in  c o a g u la tio  1 

( lo rm a t ìo n  o ỉ  a  b lo o d  d o t )  a n d  th u s  s to p s  b le e d in g . T h : 
tn it ìa l  r e s p o n s e  is  t h e  ío rm a tio n  o f a  p lu g  o ỉ  p la te le ts , w h lc  [ 
a d h e re  b o th  t o  t h e  in ju r e d  tis su e  a n d  to  è a c h  o th e r .  T h : 
vesse l in ju ry ,  w ỉ th  ỉa c to rs  re le a se d  b y  th e  p la te le ts , t r ig g e r  I 
se rie s  o f  r e a c t ìo n s  ( th e  c o a g u la tío n  'C ascade ') m e d ia te d  b ' ■ 
p ro te in s  d r c u la t in g  in  t h e  p lasm a  (b ỉood  d o t t in g  íac to rs) 
T h is  r e s u l ts  i n  fo rm a tío n  o ỉ  a n  in so lu b le  S b r in  d o t  th a  
r e in ío rc e s  t h e  in it ia l  p la te le t  p lu g . R e g u la to ry  m e c h a n ism  
c o m e  i n to  o p e ta t io n  to  p r e v e n t  vv idespread  c o a g u la tio n  
Lysis o f  t h e  d o t  (B brino lysis) t h e n  oc c u rs  w h e n  w o u n t  
h e a lin g  a n d  t is s u e  r e p a h  a re  u n đ e n v a y .

P l a t e l e t  a g g r e g a t ío n .  P la te le ts  u su a lly  d r c u l a te  h  
p la sm a  in  a n  in a c t iv e  ỉo rm . C o n ta c t  w i th  d a m ag ec  
e n d o th e l iu m  c a u se s  t h e m  to  b e c o m e  a c tiv a te d  a n d  tc 
a d h e re  t o  t h e  s ite  o ỉ  in ju ry .  T his a d h e s io n  is p a r t ly  m e d ia te c  
b y  b in d in g  o f  v o n  W ille b ra n d  ía c to r  (fa c to r  v in - r e la te d  
a n tig e n ; v W F ), a  p lasm a  p ro te in  t h a t  a lso  ac ts a s  a  c a rr ie r  for 
ía c to r  V in , to  a  g ly co p ro te in  ( te rm e d  GPIb) o n  th e  p la te le t 
m e m b ra n e  s u ría c e . S u b s tan c e s  a re  se c re te d  by  th e  ac tiv a te d  
p la te le ts  w h ic h  c a u se  íu r th e r  p la te le t  a g g re g a tio n  (ad en - 
o s in e  d ip h o sp h a te  a n d  th ro m b o x a n e  A 2) a n d  v aso co n s tric -  
t io n  ( s e ro to n in  a n d  th ro m b o x a n e  A j). T h ro m b o x a n e  A2 
se c re te d  b y  p la te le ts  is d e riv e d  h o m  a ra c h id o n ic  a d d .
•  A d e n o s in e  d ip h o sp h a te  s tim u la te s  p la te le t  a c tiv a tio n  a n d  

a g g re g a tỉo n  b y  its  e ffec t a t  P2Y U re c e p to rs  o n  th e  p la te le t  
su ría c e .  T h is  e f f e a  is in h ib ite d  b y  a n t i p l a t e l e t  d r u g s  
su c h  a s  c lo p id o g re l, p ra su g re l, a n d  t id o p id in e ,  th a t  a re  
P2Y 12 r e c e p to r  a n ta g o n is ts .

•  T h e  e n z y m e  c y d o -o x y g e n a s e  is  r e q u i r e d  ío r  th e  
sy n th e s is  o f th ro m b o x a n e  A 2 a n d  th is  e n z y m e  is 
i n h ib i te d  b y  th e  a n t i p l a t e le t  d r u g s  a s p i r in  a n d  
su lf in p y ra z o n e . A sp irin  b in d s  irre v ers ib ly  to  t h e  e n z y m e  
a n d  th e r e ío r e  th e  a n tip la te le t  e f f e a  la s ts  fo r t h e  liíe tim e  
o f t h e  p la te le t .  S u lfin p y ra z o n e  is a  rev e rs ib le  i n h ib i to r  o f 
th e  e iữ y m e .

P la te le t  a g g re g a tio n  in v o lv e s  in te ra c tìo n  o f f ib r in o g e n  w ith  
a  re c e p to r ,  g ly c o p ro te in  n b / in a ,  o n  th e  p la te le t  s u d a c e .
•  A n t íp la te le t  d ru g s  s u c h  as  a b d x im a b  a a  b y  b lo c k in g  th is  

re c e p to r .
In  a d d it io n  to  t h e h  a c tio n  in  ío rm in g  th e  in it ia l  h a e m o s ta tic  
p lu g , p la te le ts  a re  a lso  in v o lv e d  in  c o a g u la tio n  b y  p ro v id in g  
a  s u iỉa c e  o n  w h ic h  in te ra c tìo n s  be tv v een  d o t t i n g  fac to rs  
ta k e  p lac e , r e s u l tìn g  in  m o re  e f f id e n t  c o a g u la tio n .

C o a g u l a t ỉ o n .  T h e  se rie s  o f re a c tio n s  th a t  re su lts  in  
ỉo rm a tio n  o f  a  C brin  d o t  m a y  b e  c o n v e n ie n tly  c o n s id e re d  as 
tw o  p a th w a y s ,  t h e  intrínsic pa thvvay  (tr ig g e re d  w i th in  th e  
b lo o d ) a n d  th e  extrinsic pa th v v ay  (tr ig g e re d  b y  su b s ta n c e s  
e x tra n e o u s  to  th e  b lo o d ). W h ile  th is  d is t in c tio n  is  u s e h il  fo r 
u n d e rs ta n d in g  in-vitro c o a g u la tìo n  a n d  is  th e  b a s is  fo r  tes ts  
t h a t  a re  s p e d f ic  fo r  e a c h  p a th w a y  (see  b e lo w ), th e  
m e c h a n ism  o í  in-vtvo c o a g u la tio n  is  n o t  so  se g re g a te d  a n d  
ía c to is  a p p e a r in g  in  o n e  p a th w a y  a re  a lso  n e c e s sa ry  ío r  
r e a c tío n s  i n  t h e  o th e r  p a th w a y . T h e  in tr in s ic  a n d  ex tr in sic  
pa th v v ay s o f  c o a g u la tio n  a n d  th e  in-viỳọ p a th w a y s  a re  
d isc u sse d  lu r th e r  b e lo w  a n d  a re  r e p te s e n te d  in  suxnm ary  
fo rm  in  H g u r e  1, p . 1 126 a n d  F ig u re  2, p . 1127, re sp ec tiv e ly . 
F a a o r s  d r c u l a te  in  th e  b lo o d  in  a n  in a c tiv e  fo rm  a n d  a re  
a c tiv a te d  b y  d e a v a g e  o f  p e p tíd e  b o n d s .  T h e  n u m e r a b  
a tta c h e d  to  t h e  lac to rs  r e f l e ã  the o rd e r  in  w h ic h  th e y  w e re  
d isc o v e red  a n d  n o t  th e i r  im p o r ta n c e  o r  p o s it io n  in  th e  Chain 
o f  r e a c tio n . T h e  le t te r  ' a '  a íte r  a  ỉa c tõ r  n a m e  o r  n u m b e r  
d e n o te s  t h e  a c tỉv a te d  ío rm . F a a o r s  in v o lv e d  in  b lo o d  
c o a g u la tio n  a re  l is te d  I n  T able 2 , p . 1125. O n c e  th e  
c o a g u ỉa tio n  C ascade is  s ta r te d , a c tìv a te d  í a a o r s  a c t ỉn  
p o s itiv e  íe e đ b a c k  m e c h a n ism s  to  a m p liỉy  th e  a c tiv a tio n  
s tep s  th u s  p r o d u d n g  ra p id  c o a g u la tio n . C o f a a o rs  a re  
n e c e s sa ry  a s  t h e y  in c re a se  th e  sp e e d  o f  t h e  r e a c tio n s . O th e r  
c o m p o n e n ts  n e c e s sa ry  f o r  c o a g u la tio n  a re  c a ld u m  io n s  a n d  
a  m ê m b r a n e  s u ría c e . C a ld u m  io n s  a re  r e q u ữ e d  fo r  n e a r ly  
a ll th e  re a c tio n s .  M a n y  o f  t h e  a c tiv a tio n  s tep s , n o ta b ly  th o se  
in v o lv in g  ía c to rs  v n ,  DC a n d  X, ta k e  p lac e  o n  a  m e m b r a n e  
su rỉa c e  e x p re s s in g  tis su e  ỉac to r, o r  p la te le ts . F a c to rs  b in d  to  
p h o sp h o lip id s  o n  th e  m e m b ra n e  su rỉa c e .

T h e  actrimic p a th v v ay  b e g in s  w h e n  từsue factor ( la c to r  m  
tìs su e  th ro m b o p la s t ỉn )  is re le a se d  ỉro m  d a m a g e d  t is su e . This 
fo rm s  a  c o m p le x  w i th  faơor VII (p ro c o n v e r tin ;  SPCA ; s tab le  
fac to r) a n d  ỉa c to r  VHa a n d  d ữ e c tly  a c tiv a te s  ỊactorX (S tu a r t  

' í a a o r ;  S tu a r t -P ro w e r  ỉa c to r) .  T h e  intrinríc p a th w a y  b e g in s  
w h e n  b lo o d  c o m e s  in to  c o n ta a  w i th  a  n e g a tiv e ly  c h a ig e d  
s u rỉa c e . Fađor XII (H a g e m a n  í a a o r )  in te ra c ts  w i th  h ig h  
m o le c u la r  vveíght k in in o g e n  (HMVVK' F itzg era ld  £ a a o r)  a n d  
p re k a l lik re in  (F le tc h e r  ỉactOT) to  p ro d u c e  kalíikrein, w h ic h  
a c ó v a te s  í a a o r  x u .  T h e  a c tiv e  ía c to r  XH a t h e n  a c tiv a te s  
factorXJ (p la sm a  th ro m b o p la s õ n  a n te c e d e n t;  PTA ), w h ic h  in  
t u m  a c t iv a te s  Ịactor IX (C h r is tm a s  í a a o r ;  p la s m a  
th ro m b o p la s t in  c o m p o n e n t ' PTC). Factơr VũI (a n t ih a e m o -  
p b iỉỉc  íac to r;  A H F) is a c tìv a te d  b y  th ro m b in  to  ỉa c to r  v m a  to  
a c t  a s  a  c o ỉa c to t  ío r  fac tox  DCa, w h ic h  c o n v e rts  faữor X to  
l a a o r  X a. T h e  e x tr in s ic  a n d  in tr in s ic  p a th w a y s  th e r e to r e  
c o n v e rg e  w i th  th e  a c tiv a tio n  o f la c to r  X. Factơr V (Ac-

All cross-relerences reíer to entries in Volume A
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g lo b u ỉin ;  la b ile  la c to r ;  p r o a c c e ỉe r ín )  is  a c tív a te d  b y  
th ro m b in  co ỉa c to r  V a to  b e  a c o ía c to r  ỈOT la c to r  X a, w h ic h  
c o n v e tts  p r o th r o m b in  ựactor ư) to  th io m b in  w ỉứ i th e  
s u b s e q u e n t  fo rm a tio n  o f  a  pbrin g e l. ĩaứor xm (fib rin  
s ta b ilis in g  íac to r; FSF ) is a lso  a c tiv a te d  b y  th ro m b in  to  ỉa c to r  
x m a ,  v vh ich  s ta b ilise s  t h e  B brín  g e l to  fo rm  a  s ta b le  d o t.

T h e  d e p e n d e n c e  o f m a n y  s te p s  in  th e  c o a g u la tio n  
Cascade o n  c a ld u m  io n s  (knovv a s  Ịađor IV) aQow s 
c o a g u la d o n  ừí vitro to  b e  b lo c k e d  b y  th e  a d d it io n  o f  c a lã u m  
c h e la to rs , su c h  as  s o d iu m  d ư a t e ,  to  co lle c te d  b lo o d . W h e n  
c o ỉle c te d  b lo o d  is  te s te d  ỉ o r  c o a g u la tio n  h in c tio n . a d d itio n  o f 
c a ld u m  io n s  a Ilo w s d o t t i n g  co p ro c e e d . T ests o f  c o a g u la tio n  
íu n c t io n  in d u d e  a c tỉv a te d  p a r t ia l  th ro m b o p la s tin  d m e  
(A ÍT T ), vvhich  is a  m e a s u r e  o f  th e  a c tiv ity  o f  th e  in tr in s ic  
System , p ro c h ro m b in  t im e  (PT). a  m e a s u re  of th e  ac tìv ity  o f  
th e  e x n in s ic  Sy stem , a n d  th ro m b in  d o t t in g  tim e , vvhich 
m e a s u re s  th e  c o n v e is io n  o f  E b r in o g e n  ựaaor ỉ) to  fibrin .

T h e  Ễactors in v o lv e d  in  tr ig g e rín g  th e  in-viíro intrinsie 
p a th w a y , th a t  is p r e k a llik re in .  ta c to r  x n ,  a n d  possib ly  ỉac to r  
XL a re  p ro b a b ly  n o t  im p o r ta n t  in  m-vivo b lo o d  c o a g u la tío n  
as d e ã d e n c y  o f  a n y  o f  th e s e  í a a o r s  is n o t  a s so d a tc d  w ith  a  
se rio u s  b le e d in g  d iso rd e r . T h e  im p o r ta n t  s te p  in  t h e  d o t tỉn g  
C ascade in vivo is  re le a se  o ỉ  ássut faữor ( ía c to r  m )  b o m  
d a m a g e d  tis su e . A s h a s  a lr e a d y  b e e n  m e n tio n e d , tis su e  
£actor fo rm s  a c o m p le x  vvith  faữor vu a n d  ía c to r  Vữa Chat 
a c tìv a te s  fữữor X. F a c to r  X a a c tiv a te s  prothrombin re su ltin g  in  
ỉ o n n a t io n  of a  pbrin đạt vvhich o c c u rs  as  d e scrib ed  a b o v e  
u n d e r  t h e  in-vừro S ystem s. T o 'e 'n h a n c e  c o a g u la ã o n , v a rìo u s  
p o s it ív e  te e d b a c k  m e c h a n ism s  a n d  o th e r  d o t õ n g  ỉac to rs  
o p e ra te  to  in c re a se  p ro d u c t io tì  o f  a c tiv a te d  tãCĩors v u  a n d  X. 
F o r  e x a m p le ,  { o rm a tío n  o ỉ  f a ă o r  VH a is am plU ied  b ỷ  ỉac to r  
v n a  i ts e ữ  a n d  b y  ía c to r  Xa. F o rm a t io n  õ ỉ  £actor X a is 
am p U h e d  b y  fa c to r  DCa p r o d u c e d  b y  th e  a c d o n  o (  th ro m b in  
o n  fa c to r  XI.

R e g u l a t i o n  o f  c o a g u la t i o n .  T h e  p ro ce ss  of b lo o d  
c o a g u la d o n  is r e g u la te d  to  e n s u re  t h a t  it  re m a in s  loca lised  a t  
th e  s i te  o f  in ju ry  a n d  d o e s  n o t  r e s u l t  in  tn o re  vtddesptead  
d o r tìn g .  T h is  is a c h ie v e d  b y  d i lu t ío n  o f d o t t in g  ỉa c to n  in  
Qovving b lo o d , b y  r a p id  h e p a tic  d e a r a n c e  o f  m a n y  a c d v a te d  
ỉa c to r s  o r  P r o d u c ts ,  a n d  b y  n a tu r a l  a n t ic o a g u la n t  
m e c h a n ism s . v v h ìch  in d u d e  a n ti th ro m b in  HL p ro te in  c ,  
a n d  p r o te in  s  (se e  F ig u re  2 , p . 112 7 ). Antithrombin lũ {maịor 
a n tí th ro m b in :  AT-IH; h e p a r in  c o ỉa c to r)  in h ib its  th e  se rin e  
p ro te a s e  d o t t in g  íac to rs , th ac  is, th ro m b in , IXa, X a, x ía ,  a n d  
X H a. A n t i th r o m b in  m  is  a c t i v a te d  b y  b in d in g  to  
g ly co sa m in o g ly c an s , su  c h  a s  h e p a ra n  g ly co sam in o g ly can  
a n d  d e rm a ta n  s u lía te ,  p r e s e n t  in  v a s c u la r  e n d o th e liu m .
•  H e p a r in  a n d  lo w -m o le c u la r -w e ig h t  h e p a r in s  a c t a s  

a n t ỉ c o a g u l a n t s  b y  b in d in g  a n ti th ro m b in  n i  a t  a s p e d ã c  
b in d ỉn g  s ite  a n d  e n h a n d n g  its  in h ib i to ry  e S e c t o n  th e  
s e r ỉn e  p ro te a se  d o t d n g  íac to rs . A t th e r a p e u tic  doses  o f

h e p a r in  th e  ỉàc to rs  in h ib í te d  a re  th ro m b in  a n d  ía c to r  X a. 
L o w -d o se  h e p a r in ,  s u c h  as  t h a t  g iv e n  for t h e  p ro p h y la x is  
o f  th ro m b o e m b o lism . in h ib its  Cactor Xa. V ery  h ig h  d o ses  
o f  h e p a r i n  h a v e  a  d i r e c t  i n h ib i to r y  e f f e a  o n  
a n ti th ro m b in  HL H e p a r in o id s  w h ic h  lac k  th e  s p e d fic  
b in d in g  s ite  ỉo r  a n t i th ro m b in  H I d o  n o t  h a v e  th e  
a n tic o a g u la n t  p ro p e r tíe s  o f h e p a r ín .  L o w -m o Ie c u la r-  
vveight h e p a r in s  h a v e  a  h ig h e r  r a t ío  o f  a n ti- fa c to r -X a  to  
a n ti th ro m b in  a c tiv ity  t h a n  h e p a r in  a n d  th e r e ỉo r e  m a in ly  
in h ib it  t a a o r  X a.

Protàns c and s a re  b o tb  v i ta m in  K -d e p e n d e n t  p lasm a  
p ro te in s . P ro te in  c  ( a u to p r o th r o m b in  HA; {acto r XtV) 
d r c u la te s  in  p la sm a  in  a n  in a c tiv e  fo tm . I t is  a c tiv a te d  b y  
c o tu a c t  vvith  th ro m b in  th a t  is b o u n d  to  th ro m b o m o d u lin .  a  
rec e p to r  lo c a te d  o n  th e  s u r ía c e  o f  e n đ o th e l ia l  ceUs. 
A c tiv a te d  p r o te in  c  in h ib its  ỉa c to rs  V a a n d  v m a  a n d  
th e re ío re  slovvs b lo o d  d o c tín g . P ro te in  s  ac ts as  a  c o la c to r  in  
th is  in h ib itio n .

V itam in  K  is e sse n tia l  fo r  th e  a c tiv in e s  o f  í a a o r s  n .  v n ,  
DC a n d  X. I t  is a lso  e s se n tia l  fo r t h e  ac tiv icy  o f  p ro te in s  c  a n d  
s .  T h e se  lac to rs  c o n ta in  g lu ta m ic  a d d  res ỉd u e s  t h a t  u n d e rg o  
c a tb o x y la tio n  in  th e  liv e r , a  tp a c t io n  r e q u ữ ỉn g  re d u c e d  
v ita m in  K  a s  a  c o ỉa c to r. T h is  c a ib o x y la tio n  s te p  a]low s th e  
fac to rs to  b in d  c a ld u m , a  re a c t io n  n e c e s sa ry  fo r  t h e ữ  
lu n c tio n  in  th e  d o t t in g  Cascade.
•  D e B d e n c y  o ỉ  v i ta m in  K  o r  t h e  u se  o f  o r a l  a n t í c o a -  

g u l a n t s  (w h ic h  a re  v ì ta in in  K  a n ta g o n is ts )  th e re ỉo re  
im p a irs  th e  h in c t io n  o (  th e s e  d o t t in g  ỉa a o r s .  O ra l 
a n tic o a g u la n ts  h a v e  n o  e ữ e c t  o n  đ r c u la tin g  d o t t in g  
íac to rs  a n d  th u s  th e  t im e  r e q u i r e d  b e lo re  t h e  a n tic o a -  
g u la n t  e ffec t is s e e n  d e p e n d s  o n  th e  in d iv id u a l d e a ra n c e  
ra te  o f  th e  ỉa c to r .

F ib r in o ly s i s  is t h e  m e c h a n is m  o f  d o t  d isso lu tío n . I t is 
m e d ia te d  b y  plasminogen, w h ic h  d r c u ỉa te s  i n  p la sm a  in  a n  
in ac tiv e  ío rm ; c o n v e rs io n  to  its  a c tiv e  form , plamũn, o c c u rs  
w h e n  p la s m in o g e n  b in d s  to  ũ b r ìn  in  th e  p re s e n c e  o f a  
plasmìnogen activatar (se e  F ig u re  2, p . 112 7 ). P lasm in , a  
proteolyàc cmymt, d igests  ũ b r in  d o t s  a n d  h y d ro ly se s  o th e r  
p ro te in s , i n d u d in g  fac to rs  n ,  V, v m ,  a n d  x u .  A s S b r in  is  
ly sed . p la s m in  is  re le a se d  v vh ich  is in h ib i te d  b y  a 2- 
a n tip la s m in  to  p r e v e n t  a  sy s te m ic  ly tic  S ta te  d e v e lo p in g . 
T h e re  a re  tw o  cypes oí p la s m in o g e n  a c tiv a to r , từsue 
plúsminogcn aaivator (tF A ), w h ic h  o rìg in a te s  b o m  th e  
e n d o th e ỉ iu m , a n d  urokừtasc, vvh ich  is a c tiv a te d  b o m  
p ro u ro k in a se .  A c tiv a to rs  oi p r o u ro k in a se  i n d u d e  p lasm in . 
T issue  p la sm in o g e n  a c tìv a to r  b in d s  to  S b r in  a n d  th u s  
a c n v a te s  p la s m in o g e n  b o u n d  to  S b r in  m u c h  m o re  rap id ly  
t h a n  d r c u la ũ n g  p la sm in o g e n ; th e r e ỉo r e  t h e  B b rin o ly tic  
a c tio n  o ỉ  t is su e  p la sm ín o g e n  a c tiv a to r  is G brin  sp e d B c . 
U ro ld n ase  d o e s  n o t  b in d  to  f ib r ìn , a n d  th e re ío re  its  
ẵ b n n o ly t ic  a c tio n  is n o t  b b r in  sp e d b c , a i th o u g h  it is

a c tiv a te đ  by p la s m ín  t h a t  is b o u n d  to  fib rin . In vivo, 
B brinolysis ìs a lm o s t  e n t ì r e ly  d u e  to  t h e  ac tiv ity  o f t issu e  
p lasm ỉn o g e n  a c tiv a to r .
•  T h e  tw o ty p e s  o f  p la s m in o g e n  a c tỉv a to r  w i th  th e ừ  

d ib e re n t  m o d e s  oC a c d o n  p ro v id e  t h e  basis ío r  th e  
s p e d B d ty  o ỉ  t h r o m b o l y t i c s  ( th e  s o -c a lle d  'd o t  s p e d S c ' 
e ữ e a ) ,  w h ic h  a c t  b y  p ro m o tỉn g  t h e  c o n v e rs io n  o f 
p la sm in o g e n  to  p la s m in .  T h e  t is s u e  p la s m in o g e n  
a c tiv a to rs  a lte p la se  a n d  te n e c te p la se  a re  f ib r in -sp e d fic  
th ro m b o ly tìc s , a n d  S ữ e p to k in a se  a n d  u ro td n a se  a re  
f ib r in -n o n s p e d f ic

•  T h e  a n t í í ì b r i n o l y t i c  d r u g s  a m in o c a p ro ic  a d d  a n d  
tra n e x a m ic  a d d  a c t m a ỉn ỉy  b y  b lo d đ n g  th e  b in d ỉn g  o í 
p lasm in o g en  a n d  p la s m in  to  B brin, th e r e b y  p re v e n tin g  
th e  b rea k d o w n  o f  S b r in  d o ts .

•  A p ro ó n in . a n  in h ib i to r  o f  p ro te o ly tíc  e n z y m e s , ac ts  as a  
h a e m o s t a t í c  b y  in h ib i t in g  th e  a c tío n  o f  p la sm in  a n d  
th e re ỉo re  p r e v e n d n g  t h e  b re a k d o w n  o f  ũ b r in  d o ts .  O th e r  
d iu g s  actìng as h a e m o s ta t ìc s  ìn d u d e  b a a o x o b in ,  w h ic h  is 
rep o r te d  to  p r o m o te  t h e  p ro d u c t ỉo n  o f  f ib r in  b o m  
S b tin o g en , a n d  e ta m s y la te ,  w h ic h  h a s  ạ  s tab ilis ing  eH ect 
o n  th e  c ap illa ry  w a l l.  D ru g s su c h  a s  ò x ìd ised  ce lỉu lose , 
c a ld u m  a lg in ạ te , c o lla g e n , a n d  g e la t ỉn  a c t  b y  p ro v id in g  a  
physica l m e s h w o rk  v r i th in  w h ic h  d o t t i n g  c a n  o c cu r. 
A d ren a lin e , a d r e n a ỉo n e ,  a n d  n o ta d r e n a lỉn e  p ro d u c e  
haem o stasis  b y  c a u s in g  v a so co n s tric tio n . D ru g s w ith  
a s tr ìn g e n t p ro p e r t íe s  s u c h  a s  a lu m  a n d  íe r r ic  c h lo r ìd e  a re  
a lso  used  for h a e m o s ta s is .

T h e  u se  of h a e m o s ta tic s  m a y  b e  c o n s id e re d  w h e n  b lee d in g  
c a n n o t  b e  c o n tro lle d  b y  d b e c t  m e a s u r e s  su c h  as  th e  
a p p lic a tio n  o (  p r e s s u r e ,  s u tu r e  o r  lìg a tìo n , o r  e le c tro -  
c o a g u la tío n

D y sfunctíon  o f  th e  h a e m o s ta d c  m e c h a n ỉsm s  o r  th e  
System s re g u la tỉn g  h a e m o s ta s is  p ro d u c e s  h a e m o rrh a g ic  
d iso rd ers  ( a c q u b e d , be lovv , a n d  in h e r i te d  p . 1 1 2 8 .2 ) o r  
th ro m b o e m b ó iic  (p .  1 2 7 3 .2 )  d ỉso rders.
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Acquired haemorrhagìc disorders
B le e d in g  d iso rd ers  s o m e t ìm e s  arise  d u e  to  d is tu rb a n c e s  in  
e i th e r  d o tú n g  l a c to n  o r  p la te ỉe ts , o r  to  v a s c u la r  vvall d e ỉec ts  
o c c u rr in g  as a  r e s u l t  o ỉ  a  d isease  o r  a  m ed ic a l o r  su rg ica ỉ 
p ro ce d u re . D is tu rb a n c e s  a n d  d e ỉec ts  m a y  also  b e  d ru g -  
in d u c ẹ d . In  so m e  c o n d it io n s ,  i n d u d in g  re n a l  a n d  Bvẽr 
d isease , c a rd io p u lm o n a ry  by p ass  p ro c e d u re s , o r  fo llo w in g  
m assiv e  blood  t r a n d u s io n ,  d is tu rb a n c e s  in  m a n y  o f  th e  
h o m o eo s ta tic  m e c h a n is m s  o c c u r  s im u lta n e o u s ly  p r o d u d n g  
c o m p le x  h a e m o r rh a g ic  d iso rd e rs , s o m e tim e s  r e íe r r e d  to  as 
c o m p le x  a c q u b e d  c o a g u lo p a th ie s .

O n e  of th e  c o m m o n e r  ca u se s  o f h a e m o r th a ^ c  d iso rd e r  
c a u se d  b y  disturbana of dotứng faứon is  o v e rd o se  w ith  
h e p a rin .  o ral a n tic o a g u la n ts .  o r  th r o m b o ly t ia .  D ib e re n t  
a p p ro a c h e s  a re  u s e d  i n  t h e  m a n a g e m e n t  o f  o v e rd o se  w ith  
th e s e  drugs, a s  d ỉsc u s s e d  In  T te a tm e n t  o ỉ  A d v erse  E b e d s  
u n d e r  H ep arin  (p . 1 3 9 9 .3 ) ,  W a rỉa r in  S o d iu m  (p . 1 5 2 9 .1 ), 
a n d  S trep to k in ase  (p. 1 5 0 6 .3 ) .

Dẹpàenàa ỉn dottìng Ịađon m a y  o c c u r  i n  se v era l d iseases. 
V itan íin  K  is e s se n tia l  í o r  th e  ã c d v ity  o f  se v era l d o t t in g  
ỉ a a o r s  a n d  p la s m a  p r o te in s  ( s e e  H a e m o s ta s is  a n d  
H b rin o ly s is, p . 1 1 2 4 .3 ) ,  a n d  d iso rd e rs  t h a t  c a u se  a 
d e h tíe n c y  o ỉ v i ta m in  K  c â n  le a d  to  im p a irm e n t  o ỉ  th ese . 
D iseases o ỉ th e  sm a ll bovvel a n d  b i lia ry  tra c t c a n  im p a b  
a b so rp tio n  of v i ta r o in  K , a n d  l iv e r  d ỉse a se  re d u c e s  th e  
p ro d u c tio n  ol d o t t i n g  ỉ a c t o n .  D e b t íe n c y  is  g e n e ra lly  tre a te d  
b y  g iv ing  v ỉta m in  K . a l t h o u g h  th ù  is n o t  alvvays e b e c tiv e  in  
p a tie n ts  w ith  l iv e r  d ise a s e s .  V itam in  K  is w id e ly  u se d  fo r  th e  
p re v e n t io n  a n d  t r e a tm e n t  o f  n e o n a ta l  v i ta m in  K  d e B d e n c y  
b lee d in g  (p. 2 1 2 3 .2 ) .  E x a m p le s  o f o th e r  a c q u ire d  d iso rd ers  
th a t  a ífec t d o t t ìn g  la c to r s  b u t  o c c u r r a r e ly  I n d u d e  a c q u b e d  
h a e m o p h ilia  a f ỉe c t in g  { acto r v m  ( se e  H a e m o p h ilia s . 
p . 1126.3) a n d  v o n  W ille b ra n d  s y n d ro m e  (se e  v o n  
W illeb ra n d ’s D isease , p .  112 9 .3 ).Low plaưỉtt ameentratians c a n  b e  a s s o d a te d  vvith  m a n y  
o th e r  illnesses a n d  in c r e a s e  th e  r ỉsk  o f  b lee d in g ; m a n a g e -  
m e n t  is  d iscussed  in  T h ro m b o c y to p e n ia ,  p .  11 2 9 .2 .

V ario u s d ru g s  a re  u s e d .  o r  a re  u n d e r  in v e s tig a tỉo n , for 
t h e b  e & e a  o n  perioperative bìood loss.1'* T op ical t re a tm e n ts  
s u d i  as  S b ría  g lu e ,  g e la t ìn -b a s e d  B lm s a n d  sp o n g e s, o x id ised  
ce llu lose , a n d  t h r o m b in  a re  u se d  f o r  a  lõ ca l h a e m o s ta tic  
e ỉ f e d  in  su rg ica l p r o c e d u r e s .  T h e  a n d S b i in o ly tic  d ru g s  
a p ro tin ỉn ;  a m ỉn o c a p ro ỉc  a d d ,  a n d  t r a n e x a m ic  a d đ  a re  u se d  
to  r e d u c e  b le e d ỉn g  a n d  t r a n s b is io n  r e q u ứ e m e n ts  in  
p ro c e d u re s  su c h  a s  l iv e r  t r a n s p la n ta tio n  a n d  c a rd ia c  su rg e ry  
in v o lv in g  c a rd io p u lm o n a ry  b y p a s s .D e s m o p re s s in  is  ũ s e d  in  
su rg ic a l p a d e n ts  v v itti so m e  c o n g e n ỉta l  a n d  a c q u ire d  
b le e d in g  d iso rd e rs , b u t  i n  p a tie n ts  w i th o u t  p re -e x is tm g  
b le e d ỉn g  d i s o r đ e n  i t  h a s  n o t  c o n s is te n tly  b e e n  s h o r r a  to  b e  
o f  b en eB t. R e c o m b in a n t  a c tiv a te d  la c to r  v n  (ep ta c o g  a lía )  is 
u s e d  in  th e  m a n a g e m e n t  o f  b le e d in g  i n  p a tie n ts  vvith

Table 2. Proteins involved m blood coaguladon and in íibrỉnolysis.

Proteins Synonyms

Blood coagulatíon Factor I Fibrinogen
Factor n* Prothrombin
Factor i n Tissue thromboplastin; tissue factor
Factor IV Calcium ion
Factor V Ac-globulin; labile factor; proaccelerín
Factor VI (unassigned) 
Factor vn* Proconvertìn; SPCA; stable factor
Factor v i n Antihaemophilic íactor, AHF
Factor IX* Chrístmas íàctor; plasma thromboplastin

component; PTC
Factor X* Stuart factor, Stuart-Prower factor
Factor XI Plasma thromboplastin antecedent; PTA
Factor x n H a g e m a n  f a c to r

Factor X i n Fibrín stabilising factor; FSF
von Willebrand factor Factor vni-related antigen; vWF
High molecuỉar weight HMWK; Fitzgerald factor

kininogen
Prekallikreb Fletcher íactor

Fibrinolysis Plasminogen 
Prourokinase 
Tissue pỉasminọgen . tPA

activator 
Antithrombin i n MạỊor antithrombin; AT-HI; Heparín coỉactor
Protem c *  

Protein s *

a2-Antìplasmin

Autoprothrombin HA; Factor XIV

* denotes vitamin K-dẽpendent íactor
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Figure 1. Sĩmpliíĩed representation of in-vitro coagulation.

h a e m o p h ilia , b u t  i t  is a lso  u n d e r  in v es tig a tìo n  in  su rg ica l 
p a tíe n ts  w i th  n o n n a l  h a e m o stas is .
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ưanshưỉon requỉremems ỉn padents undergoíng surgery. D r u p  2002; 
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2. Mabdy AM, Wcbsier NU Perioperative systemỉc haemosudc agents. Sr 
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Dissemìnated íntravascular coagulaHon
D isse m in a te d  in tra v a s c u la r  c o a g u la tio n  (DIC) is a n  a c u te  o r  
đ ư o n ic  s y n d ro m e  re su ltìn g  ỉ ro m  a n  u n d e rỉy in g  c o n d it io n  
tb a t  c a u se s  p a th o lo g ic a l  s t ím u la tìo n  o í  co ag u la tío n  a t  so m e  
p o in t  i n  t h e  c o a g u la tio n  p a th w a y  (see H ae m o sta s iỉ a n d  
R b r in o ly s is , p .  1 1 2 4 .3 ); th ro m b in  g e n e ra tio n  trìg g ered  b y  
u n c o n tx o E e d  t ís s u e  ỉa c to r  is  p ro b a b ly  th e  m a in  ỉa c to r  in  
m o s t  c a ses . C a u se s  i n đ u d e  o b s te tric  e m e rg e n tìe s  (p la c e n ta l 
a b ru p t ìo n . a m n io t ic  ũ u id  e m b o lism ), in íe c tìo n  (b ac te rìa l 
se p tic a e m ia . v ữ a e m ia ) .  n e o p la sm s, t ra u m a  (h e a d  ứ ý u ry , 
b u m s) ,  v e n o m o u s  sn a k e  b ites, tra n s íu s io n  o f in co m p a tib le  
b lood . l iv e r  đ ise a se . a n d  v a rio u s  v a scu la r  causes.

S t im u la t io n  o f  c o a g u la tio n  le a d ỉ  to  m iC T ovascular 
th ro m b o s is  t h a t  p ro d u c e s  w id e sp re a d  tissue  isch aem ia  a n d  
m a y  le a d  to  ìsc h a e m ia  o ỉ  m a jo r  o rg an s. S im u lta n e o u s ly , 
s e c o n d a ry  a c t ìv a t io n  o ỉ  t h e  B b rin o ly tic  System  a n d  
c o n s u m p iio n  o f  c o a g u la tio n  tac to rs  p ró d u ce s  b leed in g , 
w h i đ i  is  o f te n  t h e  p re d o m in a n t  m a n iles ta tio n . S y m p to m s 
a re  th e r e ỉo r e  v e ry  v a ria b le  a n d  i n d u d e  th o se  o ỉ  b leed in g . 
s u c h  a s  s p o n ta n e o u s  b n ũ s in g , p ro lo n g e d  b ỉee d in g  f ro m  
in tr a v e n o u s  p u n c tu r e  s ite s , a n d  g a s tro in te s tin a ỉ  a n d  
p u lm o n a ry  h a e m o r rh a g e , a n d  th o se  o f thxom bosis, su  c h  as  
a c u te  r e n a l  ĩ a i l u ie ,  v e n o u s  th ro m b o e m b o lis m , s ld n  
n e c ro sis, l iv e r  ỉa i lu re ,  ce re b ra l in ía rc tio n , a c u te  re sp ira to ry  
d istress, a n d  c o m a . S o m e  cases m a y  b e  a s y m p to m a tic  

T r e a t m e n t  o ỉ  D IC  is a im e d  m a in ly  a t  th e  u n d e rly in g  
c a tise  s in c e  t h e  c o n d it io n  w ill n o t  reso lve  u n  ti] t h e  
u n d e riy in g  t r ig g e r  is  re m o v e d . R e c o v e ry  is o f te n  ỉairiy  ra p id

o n c e  t r e a tm e n t  is  S ta ited . S u p p o rtív e  th e r a p y  to  e n s u re  
a d e q u a te  h y d ra t ío n  a n d  tís su e  o x y g e n a tío n  is a lso  v ita l. 
T h e se  m e a s u r e s  m a y  b e  s u ỉS c ie n t in  p a tie n ts  w i th  
a sy m p to m a tíc  D IC . M o st p a tie n ts  w i th  sy m p to m a tìc  DIC 
a lso  r e q u ỉr e  th e r a p y  vvith p lasm a  a n d  p la te le ts  to  rep la c e  
c o a g u la tio n  ta c to rs  a n d  a iT est b lee d ỉn g . C o a g u la tio n  ía c to r  
c o n c e n tra te s  s u  c h  as S b r in o g e n  c o n c e n tra te  o r  c ry o p re d -  
p i ta te  a re  n o t  ía v o u re d . as  th e y  d o  n o t  c o n ta in  all 
c o a g u la tio n  ía c to rs  a n d  th e y  m a y  b e  c o n ta m in a te d  w ith  
t ra c e s  oi a c tiv a te d  c o a g u la tio n  íac to rs, vvhich  c an  e x a c e rb a te  
t h e  c o a g u la tío n  đ iso rd e r  in  th e se  p a d e n ts .  N ev e rth e less , 
t h e y  m a y  b e  c o n s id e re d  in  p a tie n ts  w i th  flu id  o v e rlo a d
b e c ã u s e  t h e y  a re  av a ila b le  in  sm a lle r  v o lu m e s , a n d  m a y  b e  
u s e h il  in  se v e re  h y p o B b tin o g e n a e m ia  th a t  p e rs is ts  d e sp ite  
p la s m a  T ẹ p lac e m en t. H e p a r in  h a s  b e e n  u se d  in  th e  
m a n a g e m e n t  o ỉ  D IC  w i th  t h e  a im  o f svvitch ing  o ỉf  th e  
c o a g u la to ry  m e c h a n ism s . A lth o u g h  b e n e f it  h a s  b e e n  shovvn  
w i th  so m e  u n d e riy in g  c a u ses . h e p a r in  m a y  w o rs e n  b le e d in g  
a n d  i ts  u s e  in  D IC  is c o n s id e red  b y  so m e  to  b e  co n tro v e rs ia L  
W h e re  t h e  risk  o f  b le e d in g  is  re la tiv e ly  m ỉn o r  a n d  
th ro m b o s is  p re đ o m in a te s ,  h e p a r in  m a y  b e  a p p ro p r ia te . 
O th e r  m e a s u re s  th a t  h a v e  b e e n  trie d  in  l in iỉte d  n u m b e r s  of 
p a tíe n ts  ỉ n d u d e  u s e  o ỉ  a  lo w -m o le c u la r -w d g h t  h e p a r in .  
P ro p h y la c tíc  d o se s  oi h e p a r in  o r  Io w -m o le c u la r-w e ig h t 
h e p a r ìn  m a y  b e  u s e đ  to  p r e v e n t  v e n o u s  th ro m b o e m b o lism  
in  c ritìc a lly  ill p a d e n ts  w h o  a re  n o t  b lee d in g . C o n c e n tra te s  
o í  a c tiv a te d  p r o t d n  c  h a v e  b e e n  u se d  in  D IC  a s so d a te d  w ith  
s e v e re  sepsis a n d  h a v e  im p ro v e d  c o a g u ỉa tio n  a b n o rm a lit ie s  
a n d  m o rta li ty .  T h e  r e c o m b in a n t ío rm . đ ro tre c o g in  a lỉa  
(a c ú v a te d ) ,  h a s  a lso  b e e n  u se d , b u t  p ro v id e d  n o  su rv iv a l 
b e n e S t  i n  p a tìe n ts  vvith  se v e re  sepsis a n d  se p tic  sh o c k . 
A n t i th ro m b in  m  h a s  a ỉso  b e  e n  u se d , b u t  d e sp ite  b e n e S tía l  
r e p o r ts  o f  u se  i n  s e p sis -re ỉa te d  DỈC a  la rg e  s tũ d y  ío u n d  n o  
b e n e fit.
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Haemophílias
T h e  h a e m o p h ilia s  a re  b lee d in g  d iso rd e rs  c a u se d  b y  lo w  
c o n c e n tra t ìo n s  oỉ s p e d B c  c o a g u la tio n  l a a o r s .  A c q u ừ e d  
h a e m o p h i lia  ís  raxe a n d  m o s t  p a tíe n ts  h a v e  in h e r i te d  ío rm s . 
T h e  m o s t w d l  k n o v v n  a re  h a e m o p h ilia  A  ( ỉa c to r  v m  
d e B d e n c y )  a n d  h a e m o p h ilỉa  B ( ía c to r  IX  d e B d e n c y ).  F a c to r  
X I d e S d e n c y . o r ig ữ ia lly  ca ỉled  h a e m o p h iỉia  c ,  is m e n t io n e d  
u n đ e r  I n h e d te d  H a e m õ rrh a g ic  D is o rd e n , p . 1 1 2 8 .2 .

H a e m o p b ỉ l i a  A  (d ass ica l h a e m o p h ilia .  ía c to r  v m  
d e B d e n c y )  is  th e  m o s t  c o m m o n  o f  t h e  s e r io u s  h e re d i ta r y  
b le e đ in g  (É so rders.1 I t  is a n  X -Iinked  recess iv e  d iso rđ e r  a n d  
th e r e ío r e ,  w i th  r a re  e x cep tỉo n s, m a le s  a re  a S e c te d  a n d  
íe m a le s  a re  c a rrie rs . T h e  co n đ itio n  is d u e  t o  d e ũ d e n c y  o ỉ  
ỉa c to r  v m  a n d  se v erity  o f  b leed in g  is  re la te d  t o  t h e  r e s id u a l 
ỉ a c to r  leveL  T h e  c o n d it io n  is sev ere  w h e n  th e r e  is le ss  t h a n  
1 % o f  n o rm a l  l a a o r  v m  activ ity , m o d e ra te  v r h e n  th e  ía c to r  
v r a  c o n c e n tra tio n  is 1 to  5 %  of n o rm a l,  a n d  m iỉd  w h e n  t h e  
ỉa c to r  c o n c e n tra tio n  is g re a te r  th a n  5 % . c lo t s  a re  s lo w  to  
í o n n  a n d  b r e a k  u p  easily , a n d  b le e d in g  a f te r  t ra u m a  o r  
s u rg e ry  m a y  b e  p ro lo n g e d . I n  m o đ e ra te  a n d  se v e re  
h a e m o p h i lia  A  b le e d in g  m a y  o c c u r  in  to  m a jo r  jo in t s  
p r o d u d n g  lo n g - te rm  jo in t  d e s tru c tìo n , a  m a jo r  c a u se  o f  
m o rb id ity  i n  b a e m o p h ilia . O th e r  ừ e q u e n t  s ite s  o l  b le e d in g  
a r e  la rg e  m u s d e s ,  a n d  re n a l  a n d  in te s t in a l  t ra c ts .  CN S 
h a e m o r rh a g e  m a y  a lso  o c cu r, e sp e õ a lly  a ỉ te r  t r a tu n a .

AU cross-reíerences reíer to entries ìn Volume A
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Figure 2. Simplified representatìon of ừi-vivo coagulation and fibrinolysis.

activation

------------] inỉũbition

Treatmatí of bleeding tpisoda d ep e n d s  o n  th e  sev erity  o f 
t h e  h a e m o p h i l ia .1-* P a t íe n ts  w i th  m o d e ra te  to  m iỉd  
h a e m o p h ilia  A  c a n  b e  sa d s ía c to rily  t re a te d  vvith d e sm o -  
p re s s in ,54 w h ic h  p ro d u c e s  a n  in e re a se  i n  ỉac to r  v m  a n d  v o n  
VVỈỈlebranđ íả c to r , a n d  I n c r e a ỉe ỉ  p la te le t  ad h e sio n  a n d  
e x p re s s io n  o ỉ t is s u e  lac to r. D e sm o p ressin  also  t ra n s ie n d y  
s tim u la te s  p lasm a  B b rin o ly tíc  ac tiv ity , a n d  i t  h as  b e e n  
su g g e ste d  th a t  u s e  w ith  a n  a n tif ib r in o ly tic  s u c h  as 
tx an e x a m ic  a d d ,  m a y  in h ib i t  th is  effect. Hovvever, t h e r e  is 
n o  e v id e n c e  l o r  h a e m o s ta t ic  im p ro v e m e n t vrith  th is  
c o m b in a rio n , a l t h o u g h  tra n e x a m ic  a d d  itse lí ũ  e llec tiv e  in  
th e  m a n a g e m e n t  o f  m u c o sa l b lee d in g  a n d  d u rin g  d e n ta l  
su rg e ry .5 D e sra o p re ss in  is  u s u a lỉy  g iv en  in tra v en o u s ly . T h e  
s u b c u tã n e o u s  r õ u t e  is a n  a ỉte rn a tív e  b u t  th e  m ax ĩm u m  
e ffec t is s lo w er. I t  c a n  a lso  b e  g iven  in ơ a n asa lly . a n d  th is  
r o u te  is  u se d  b y  p a tie n ts  to  t re a t  th em se lv e s  o u ts id e  
h o sp ita l. I n  p a t í e n ts  w i th  m o re  se v e re  h a e m o p h ỉlia  A, 
d e sm o p re ss in  ỉs . in eH e ctiv e  a n d  t re a tm e n t  o f b le e d in g  
ep iso d e s  r e q u ữ e s  re p la c e m e n t  o f la c to r  v i n .  T he  a m o u n t  
g iv e n  d e p e n d ỉ  o n  t h e  s e v e r i ty  o ỉ  b leed in g .
■ D c sm o p re ss in  a n d  íactor v m  p re p a ra tio n ỉ  a re  a lso  u se d  

fo r  t h e  prrvtntũm of blcedừtg epòoda i n  s itu a tío n s  w h e r e  
h a e m o r rh a g e  m a y  be  a n tid p a te d ,  ỉo r  ex am ple  b e ỉo re  
s u rg e ry  o r  d e n ta l  ư e a tm e n t ;7-* p a d e n t ỉ  w i th  hacm oph iH a A  
s h o u ld  a lso  n o t  b e  g iv e n  in tra m u s c u la r  ỉn jec tio n s  (b ec a u se  
o f  p o te n t ia ỉ  m u s d e  d a m a g e  a n d  b lee d in g  in to  m u s d e )  
u n ỉe s s  t h e y  a re  g iv e n  d u r in g  a  p e rio đ  vvhen  th e  p a d e n t  i ỉ  
c o v e re d  b ý  le p ia c e m e n t  ỉ a c to r .  P ro p h y la c d c  cover w i th  a n  
a n d S b r ìn õ ly tic  s u c h  as tra n e x a m ỉc  a d d  g iv en  o ia lỉy  (o r, in  
d e n tìs try , also  to p ic a lly  a s  a  m o u tỉ ro a s h ) ,  m a y  also b e  u se d  
a n d  s h o u ỉd  b e  c o n t in u e d  fo r  5  to  7  days a l te r  th e  p io c e d u re . 
H b r in  g lu e  c a n  a ls o  b e  u s e h i l  in  t h e  co n trò l o f  lo ca l 
b leed in g .*

A n  a l le m a d v e  m e th o d  o ỉ  m a n a g e m e n t  h a s  b e e n  
p rac tised  in  Svveđen  s in ce  1938 vvhere amtinuous prơphylaxừ 
w ith  lac to r  v m  is g ỉv en  to  p a tie n ts  w i th  severe  h a e m o p h iỉia  
A  vvith th e  a im  o ỉ  p re v e n tìn g  a r th ro p a th y . T h e rap y  is  s ta r te d  
a t  1 to  2  y e a rs  of a g e  a n d  th e  ỉa c to r  v m  c o n c e n tra tío n  Í5 
m a in ta in e d  a t  a  lev e l o f  a t  lea s t  1 %  o f n o rm al. P a tìe n ts  w h o  
b e g a n  rec e iv in g  p ro p h y la x is  b e ỉo re  th e  age o !  2  h a v e  h a d  
a lm o s t n o  b lee đ in g  e p iso d es  a n d  jo in t ỉ  h a v e  re m a in e d  
n o rm a l for u p  to  16 y e a is  o i  lo llo tv -u p .’ 10 T h iỉ a p p ro a c h  h a s  
su b se q u e n tly  b e e n  a d o p te d  in  o th e r  cou n tries , b u t  reg im en s  
h a  v e  va ried  in  te n n s  o ỉ  th e  th re s h o ld  s p e d h e d  fo r  th e  
in tro d u c tìo n  o f  p ro p h y la x iỉ. t h e  do se  o( ỉ a a o r  v m  u se d , a n d  
o u tc o m e  m e a s iư e s .11' 12 In ío rm a t ìo n  h a s  b e e n  m aln ly  
p ro v id e d  b y  o b se rv a tio n a l s tu d ies , b u t  a  ra n d o m lse d  
co n tro tte d  s tu d y 13 { ound  le s ỉ  j o in t  d am ag e  a n d  fe w e r  jo in t  
a n d  o th e r  h a e m o n h a g e s  a t  6  y c a rs  o í  a g e  in  b ó y s  w h o  h a d  
b c e n  g iv en  re g u la r  ía c to r  v m  p ro p h y la x ữ  c o m p a re d  w ith  
ep isod ỉc  t r e a tm e n t  g iv en  o n ly  fo r  d in ic a lly  t e c o g n ũ e d  jo in t  
h a e m o rrh a g e . P ro p h y la x ii  Ĩ5 g e n e ra ũ y  c o n d n u e d  th io u g h  
a d o le sc e n cẽ  to  a d u lth o o d : a b o u t  3 0 %  o ỉ  y o u n g  a d u lts  a ie  
a b le  to  ỉ to p  rẹ g u la r  p ro p h y la x is  a n d  c a n  b e  a d e q u a te ly  
m a n a g e d  w i th  i n te n n i t t e n t  p ro p h y la x is  ta ilo re d  t o  s p e d fic  
ac tìv tă e s , s u c h  a s  sp o rts  a n d  õ th e r  p o te n tia l ly  tra u m a tìc  
e v e n ts .11

T h e re  a re  v a iỉo u s  ía c to r  v m  p r e p a ia tio n ỉ a v ạ ila b le  th a t  
v a ry  In  a c tiv ity  a n d  s o u r c e /  M o st P ro d u c ts  w e re  p re v io u s ly  
d e riv e d  h o m  p o o le d  d o n o r  p lasm a  a n d  w e r e a s s o d a te d  w ith  
tra n sm is s io n  o f  v ira s e s  i n đ u d ỉn g  HIV (le a d ỉn g  to  th e  
su b se q u e n t d e v e lo p m e n t o í  A ID S), h e p a tid s  B , a n d  o th e r  
h e p a titis  v ỉru se s . T h e  I n tr o d u d ỉo n  o f  P ro d u c ts  t r e a te d  w ith  
h e ã t  o r  C hem icals, a n d  effo rts  t o  s c re e n  th e  d o n o r  m a te iia l  
h o m  w h ic h  ỉá c to r  v m  is o b ta ln e d . s e e m  to  h a v e  o r e r c o m e  
p ro b le m s w i th  t ta n s m is s io n  o f  HTV a n d  h ep a títỉs  B  a n d  c .

a ỉ th o u g h  th e r e  is c o n c e m  th a t  n o n - lịp iđ -e n v e lo p e d  v iruses  
s u c h  as h u m a n  p a rv o v ữ u s  B 19 a n d  h e p a tí t i s  A  m a y  s tìll b e  
tra n sm ỉtte d . I t  is r e c o m m e n d e d  th a t  p a tíe n ts  n o t  a lre a đ y  
im m u n e  s h o u ld  b e  v a c d n a te d  a g a in s t  h e p a ti tis  A  a n d  B. 
T h e re  ỉs so m e  c o n c e m  th a t  v a i ia n t  C re u tz fe ld t-Ja k o b  
d isease  (vCJD ) m a y  .b e  t ia n s m itte d  b y  p la sm a -d e n v e d  
d o t t in g  ỉa d o r  P ro d u c ts , b u t  th e re  is n o  p r o o ĩ  as  y e t  t h a t  th is  
h a s  o c c u n e d . F ac to r  v m  p ro d u c e d  b y  re c o m b in a n t  DNA 
te c h n o lo g y  m a y  a v o id  th e  d a n g e rs  o f  p o ss ib le  v ira l 
tra n sm iss io n  a n d  is th e re ỉo re  th e  í a a o r  v m  p ré p a ra tio n  of 
c h o ic e  (b u t se e  also  T ra n sm ỉss io n  o f In ỉe c tío n s  u n d e r  F ac to r 
m  p. 1149.1). I t  h a s  b e  e n  su g g e ste d  th a t  h ỉg h -p u r ity  
p la sm a -d e iỉv e d  ỉa c to r  v m  p re p a ra tio n s  s lo w  th e  d e d in e  in  
C D 4 c o u n t i n  h a e m o p h ilia c  p a tie n ts  vvho a re  H lV -posidve , 
b u t  th is  w a s  b a sed  o n  th e  m e a s u r e m e n t  o ỉ  su rro g a te  
m a rk é rs  a n d  th e  p u r ity  ol d o t t ín g  ỉa c to r  p re p a ra tìo n s  h a s  
b e e n  ío u n d  n o t  to  affec t th e  d e v e lo p m e n t OÍ A ID S. F a « o r  
v m  p re p a ra d o n s  a re  u su a lly  g iv e n  b y  b o lu s  irỹ e c tìo n , b u t  
t h e r e  is in c re a sin g  in te re s t  ỉ n  t h e  u s e  o f  c o n tìn u o u s  
In h is io n 111 b e c au se  i t  c a n  m a in ta in  a  s te a d y  S ta te  o{ d o t t ín g  
ỉa c to r  c o n c e n tra d o n s  a n d  rẹ đ u c e  th e  a m o u n t  o t  c o n c e n tra te  
u s e d . E v ỉd en ce  h o m  c o n tró lle d  s tu d ỉe s  is  n e e d e d  to  c o n fin n  
t h e  p e rc e iv ed  b e n e ũ ts  o f  t h i ỉ  m e th o d .

A  serio tis  c o m p lica tio n  o{ r e p la c e m e n t  th e ia p y  in  
h a e m o p h ib a  A  is t h e  đ e v e lo p m e n t o i  attíữodừs ta Ịaữar vm 
(o fte n  ca lỉed  in h íb ito rs ) . T h e  r e p o r te d  i n d d e n c e  va ries  
v ridely , u p  to  a b o u t  3 0 % . A n tíb o d le s  a re  m o re  Iikely  to  
d e v e lo p  in  y o u n g  p à tíe n ts  w i th  s e v e re  h a e m o p h ỉ lỉã  w h o  
rec e iv e  c o n tìn u o u s  p ro p h y la x ls , b u t  c a n  a ls o  a rise  in  
p a tìe n ts  w l th  m ild  h a e m o p h ilia , ty p ic a lly  a í te r  in te n s iv e  
ĩe p la c e m e n t  th e ia p y ;  so m e  p a tie n ts  a p p e a r  t o  h a v e  a  
g e n e tìc  p re d isp o s itìo n .14 A n d b o d y  c o n c e n tra t ìo n s  c a n  b e  
m e a s u re d  a n d  m a y  b e  d a s s id e d  as e i t h e r  lo w - tì t t e  o r  h ỉg h -
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t ìơ e ;  p á t ìc m s  a re  í u r th e r  d escrib ed  as  lo w  o r  h ig h  
re s p o n d e rs  a c c o rđ in g  to  th e  ìn c re a se  in  a n tib o d y  p ro d u c t io n  
w h e n  g iv e n  ỉa c to r  v i n . 15

T h e  m a n a g e m e n t  o f a c u te  b lee d in g  ep iso d es  c a n  b e  
p r o b le m a t íc  in  th e s e  p a tie n ts ,  a n d  d e p e n d s  o n  th e  
c h a ra e te r isũ c s  oi t h e  a n ú b o d ie s .14' 1* P a tie n ts  w ith  lo w - tiư e  
lo v v -re sp o n d ữ ig  a n tib o d ie s  a re  g e n e ra lly  t re a te đ  w ith  h ig h -  
d o se  ía c to r  v ư i .  P o r d n e  ía c to r  v m  m a y  b e  u se ỉu l  in  h ig h -  
t iư e  o r  h ig h ly - re s p o n d in g  p a t ie n ts  a t  le á s t  in  th e  s h o r t  t e n n ,  
a l th o u g h  vvith Io n g e r  u se  a n tib o d ie s  to  t h e  p o r d n e  m a te ria l  
c a n  d e v e lo p  in  t u m .  (T he m a n u ỉa c tu r e  o f p o r t ín e  la c to r  v m  
vvas d i s c o n d n u e d  in  2 0 0 4 , b u t  a  r e c o m b in a n t p r o d u a  is in  
d e v e lo p m e n t.)  O thervvise , w h e n  h ig h - t iơ e  h ig h ly -re sp o n d -  
in g  a n tib o d ie s  a re  p re se n t,  b le e d in g  ep iso d es  a re  m a n a g e d  
w ith  la c to r  v i n  in h ib ito T  b y p a ss in g  ừ a c tìo n , o r  re c o m b in a n t  
la c to r  v n a ,  w h ic h  b y p ass  t h e  ía c to r  v m - d e p e n d e n t  s te p  in  
th e  c o a g u la t ìo n  C ascade. T h e  re m o v a l o f  a n tib o d ies  b y  
p la sm a p h e re s is . w i th  o r  v v ú h o u t e x tra c o rp o re a l  im m u -  
n o a d s o rp t io n , ỉo llovved  b y  h ig h -d o s e  f a a o r  v in ,  h a s  b e e n  
u s e d  ÚI h ig h - t i t r e  p a rie n ts  w h e n  o th e r  m e a s u re s  h a v e  
ía i le d .1*

A tte m p ts  h a v e  b e e n ’ m a  d e  to  in d u c e  to le ra n c e  a n d  
e ra d ic a te  t h e  a n tib o d ie s .141517 R eg im en s h a v e  u se d  re g u la r  
d o ses  of f a a o r  v r n  o v e r  p ro lo n g e d  p e rio d s, so m e tim e s  vvith 
im m u n o s u p p re s s io n  b y  c y d o p h o s p h a m id e , ũ n m u n o m o d u -  
la t io n  b y  n o r m a l  im m u n o g lo b u l in ,  o r  e x tra c o rp o re a l  
im m u n o a d s o r p t io n .  T h e  t r e a tm e n t  o f b le e d in g  e p iso d es  
d u r in g  im m u n e  to le ra n c e  in d u c t io n  th e ra p y  can  b e  d ỉfficu lt, 
r e q u ir ìn g  th e  u s e  o f  ỉa c to r  v i n  in h ib ito r  b y p assin g  ( r a a io n  
o r  r e c o m b in a n t  la c to r  v n a .

A  f u tu r e  d e v e lo p m e n t  t h a i  m a y  p ro v id e  a d in ic a l  c u re  ío r  
h a e m o p h i lia  is gme íA írapy .1-1*-1’  Hovvever, de sp ite  success- 
fu ỉ u e a u n e n t  i n  aràmal m o d e ls .  in itia l h u m a n  ỉ tu d ie s  fo r  
h a e m o p h i ỉia  A  a n d  B h a v e  s h o w n  n o  s u s ta in e d  resp o n ses .

H a e m o p h i l i a  B  ( ía c to r  IX  d e& d en cy ; C h rís tm a s  d isease) 
is less  c o m m o n  t h a n  h a e m o p h i lia  A . T h e  d a s s il ic a ó o n  a n d  
d in ic a l  í e a tu re s  o f  th ỉs  fo rm  a re  th e  sa m e  a s  fo r h a e m o p h ilia  
A. b u t  a ie  r e la te d  to  a  d e h d e n c y  o f  ỉa c to r  IX. T re a tm e n t  
fo liow s th e  s a m e  p i in d p le s  a s  f o r  h a e m o p h ilia  A .M  e x c ep t 
th a t  d e s m o p re s s in  d o e s  n o t  a f f e a  f a a o r  IX c o n c e n tra tio n s  
a n d  is  t h e r e ỉo r e  in e ữ e c tív e  in  h a e m o p h ilia  B. B le e d in g  
e p iso d e s  a re  t r e a te d  vvith  í a a o r  IX re p la c e m e n t, p re ỉe ra b ly  
u s in g  r e c o m b in a n t  í a a o r  IX  o r  p la sm a -d e riv e d  h ig h ly  
p u r iS e d  ỉa c to r  IX  p r e p a ia tio n s  th a t  d o  n o t  c o n ta in  o th e r  
d o t t i n g  fac to rs . L o w -p u r ity  f a c to r  IX p re p a ra tio n s  d e riv e d  
ỉro m  p la sm a  th a t  c o n ta ln  o th e r  c lo ttìn g  íac to rs  ỉn  a d d itio n  to  
ỉ a c to r  IX  ( p r o t h r o m b i n  c o m p le x  c o n c e n t r a te s )  a re  
a s s o d a te d  w i th  th ro m b o e m b o lic  c o m p lica tio n s . p a rd c u la rly  
in  p a t i e n t ỉ  w i th  l iv e r  d isease  a n d  o th e r s  a t  in ơ e a s e d  risk  o f 
th ro m b o e m b o lis m  o r  d isse m in a te d  in tra v a sc u la r  c o a g u la -  
tio n . F re sh  f ro z e n  p la s m a  m a y  b e  u se d  in  e m e r g e n d e s  if 
s p e d ã c  ía c to r  DC P ro d u c ts  a re  u n a v a ila b le . A n tiC b rin o ly ric  
d ru g s  m a y  b e  u s e d  in  p a tie n ts  ư e a te d  w ith  p u riG ed  ỉa c to r  IX 
p re p a ra tio n s .3 b u t  s h o u ld  b e  a v o id ed  in  th o se  g iv en  
p r o th r o m b in  c o m p le x  c o n c e n tra te s  b e c a u se  o í th e  in c re a se d  
risk  o ỉ  th ro m b o s ís .  C o n t in u o u s  p ro p h y la x is  u s in g  f a a o r  IX 
p re p a ra tio n s  h a s  a lso  b e e n  u s e d  in  b a e m o p h ilìa  B .’-10 As in  
p a t ie n t ỉ  w j th  h a e m o p h i lia  A, v a c d n a t io n  a g a in s t h e p a ti tis  A 
a n d  h e p a ti t i s  B is  r e c o m m e n d e d  fo r a ll h a e m o p h ilia c s  n o t  
a lre a d y  im m u n e .

A n tìb o d y  in h ib i to r s  o f  ỉa c to r  IX c a n  b e  p r o d u c e d  
a lth o u g h  th e  ỉ n d d e n c e  o ỉ  a n tib o d y  lo rm a d o n  is lo w e r  t h a n  
th a t  s e e n  in  h a e n io p h i l ia  A . A c u te  b le e d in g  e p iso d es  in  
th e s e  p a t ie n ts  m a y  b e  m a n a g e d  u s in g  re c o m b in a n t  ỉa c to r  
V H a.1 I n d u c t io n  o f  to le ra n c e  h a s  a lso  b e e n  u se d  fo r  
a n tib o d ie s  i n  h a e m o p h i lia  B , b u t  th e  r e sp o n se  is n o t  a s  good  
as ỉo r  h a e m o p h i ỉia  A  a n d  th e s e  p a tie n ts  a p p e a r  to  b e  a t  risk  
of a n a p h y ỉa x is  a n d  n e p h ro t ic  sy n d ro m e .1' 14

A s m e n t io n e d  u n d e r  b a e m o p h i lỉa  A , g e n e  th e ra p y  is 
im d e r  in v e s ó g a t io n  as  a  p o ss ib le  d in ỉc a l  c u re .

A c q u ỉ r e d  h a e m o p h l l i a  is  a  r a re  d isease  in  vvhich 
a u to a n t ib o d ie s  fo rm  a g a in s t  ía c to r  VUI.20-21 I n  a b o u t  5 0 %  o f 
cases, ỉa c to r  v m  a u to a n ă b o d ie s  a re  id io p a th ic  th e  re s t  a re  
a s s o d a te d  vvith  o t h e r  c o n d in o n s  in d u d ỉn g  th e  p o s tp a r tu m  
p e rio d , m ạ l ig n a n d e s ,  a u to - im m u n e  d iseases, a n d  a d v e rse  
d ru g  re a c t io n s .  T h e  b le e d in g  p a t te m  is d i ỉ ỉe re n t  to  
c o n g e n ita l  h a e m o p h i l ia  a n d  u s u a lly  o c c u rs  as  b le e d in g  in  
th e  s lõ n  o r m u s d e s ,  h a e m a tu r ia ,  h a e m a te m e s is  o r m e la e n a ,  
a n d  p r o lo n g e d  p o s tp a r tu m  o r  p o s to p e ra d v e  b leed in g ; 
h a e m a r th r o s e s  a r e  r e la tiv e ly  u n c o m m o n .

T r e a tm e n t  ỉo r  a c u te  e p iso d e s  d e p e n d s  o n  th e  se v erity  of 
b le e d ỉn g  a n d  t h e  a n tib o d y  t iư e .  D esm o p re ss in  is o n ly  
e ã e c t iv e  in  p a d e n ts  w i th  lo w  in h ib i to r  t itre s . Large doses  o ỉ 
p la s m a -d e r iv e d  o r  r e c o m b in a n t  f a c to r  v m  m a y  b e  e líec tiv e , 
b u t  t h e  d o se  r e q u ỉ r e d  to  s a tu r a te  th e  a u to a n tib o d ie s  c a n  b e  
d iỉS c u ỉt  to  p re d ic t  a n d  th e r a p y  m u s t  b e  d o s e ly  m o n ito re d  to  
a d ju s t  d o sa g e  a c c o rd in g  to  la c to r  v ư t  c o n c e n tra tio n s . T h e  
u se  o f  p o r d n e  l a c to r  VH3 c o n c e n tr a te  is  a n  a lte m a t iv e .  
In c re a s in g ly , p a t íe n ts  a re  b e in g  m a n a g e d  w ith  í a a o r  v m  
in h ib i to r  b y p a s s in g  ỉ r a c tio n  o r  r e c o m b in a n t  ía c to r  VHa. a n d  
th e se  m a y  b e  u s e d  vvh en  th e  t i ơ e  is v e ry  h ig h  o r  b lee d in g  
p e rs is ts  d e s p ite  t h e  u s e  o f  í a c to r  v n  c o n c en tra te s .

U p  to  a  th i r d  o ỉ  p a t ie n ts  w i th  a c q u ire d  h a e m o p h ilia  h a v e  
a s p o n ta n e o u s  r e s o lu ó o n  o ỉ  t h e i r  a u to a n tib o d ie s . P o r  o th e r  
p a ổ e n ts ,  t r e a tm e n t  to  e ra d ic a te  o r  su p p re ss  th e  a u to -

a n tib o d ie s  is o í tẹ n  b a se d  o n  a  co rtico s te ro id , s u c h  as  
p re d n iso n e , g iv e n  a lo n e  o r  c o m b in e d  vvith c y d o p h o s p h -  
a m id e ; e v id e n c e  f o r  t h e  e ỉS ca c y  o f  s u c h  t r e a tm e n t  is la rg e ly  
a n e c d o ta l  h o w e v e r .  O th e r  c o m b in a tio n s  th a t  h a v e  a ls o b e e n  
t r ìe d  in d u đ e  a  c o rt ic o s te ro id  w i th  a z a th ỉo p rin e ,  o r  a  
co rtico s te ro id  vvith  c y d o p h o s p h a m id e  p lu s  v in c r is t in e . 
C id o sp o rín ,  a lo n e  o r  v r í th  a  c o rt ico s te ro id . h a s  b e e n  u s e d  
a s  a  sa lv ag e  th e r a p y .  B i tu x ú n a b  h a s  p r o d u c e d  đ u ra b le  
resp o n se s , w h e n  u s e d  a ỉo n e  o r  w i th  im m u n o su p p re s s iv e  
th e ra p y , in  a  s m a ll  n u m b e r  oi p a tie n ts .  In tr a v e n o u s  
im m u n o g lo b u l in  h a s  b e e n  t i i e d .  b u t  a n y  b e n e ũ t  is 
q u e s tio n a b le . S im ila r iy , p la sm a p h e re s is  a n d  im m u n o a d -  
so ip t io n  h a v e  b e e n  u s e d , b u t  th e i r  c o n tr ib u tío n  to  th e  
success o f  t r e a tm e n t  is  d iff ic u lt to  a ssess b e c a u s e  th e y  a re  
u s u a ỉly  c o m b in e d  w i th  im m u n o su p p re s s iv e  d ru g  th e ra p y . 
F a a o r  v m  im m u n e  to le ra n c e  r e g ữ n e n s  a re  ra re ly , if  e v e r, 
u se d  in  a c q u ữ e d  h a e m o p h i lia .
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Inherited haemorrhagic disorders
In h e r i te d  d iso rd e rs  t h a t  le a d  to  a b n o rm a ỉ  b le e d in g  i n d u d e  
p la te le t  d iso rd e rs  a n d  d is tu rb a n c e s  i n  d o t t in g  ỉac to rs .

I n h e r ì te d  p la te le t  d iso rd e rs  c a n  aH ec t p la te le t  {u n c tìo n , 
size, a n d  n t u n b e r .  P la te le t  h m c t io n  d iso rd e rs  i n d u d e  
a b n o rm a ỉỉtìe s  i n  p l a t e ie t  r e c e p to is  (su c h  as  G Ia n z m a n h ’s 
th ro m b a s th e n ia ) ,  p l a t e le t  g ra n u le s  (s to rag e  p o o l d e S d e n -  
d e s ) .  signal t r a n s d u c t ío n p a th w a y s  a n d  g ra n u le  re ỉe a se , a n d  
m e m b ra n e  p h o s p h o lỉp id s .1-2 T r e a tm e n t  d e p e n d s  o n  th e  
d iso rd er, b u t  in  s o m e  c o n d id o n s  d e s m o p re ss in  o r  p la te le t  
t ra n s íu s io n s  a re  u s e h i ỉ  i n  th e  m a n a g e m e n t  ot b le e d in g .2 
In h e r i te d  t h ro m b o c y to p e n ia s  a re  d iscu ssed  u n d e r  T h ro m - 
b o cy to p e n ia , p .  1 1 2 9 .2 .

I n h e r í te d  d i s o r d e r s  t h a t  r e s u l t  in  d e í l d e n d e s  o r  
a b n o rm a lió e s  o f  d o t t i n g  lac to rs  c a n  c a u se  v a rU b le  d e g re e s  
o f  b leed in g . T h e  m o s t  c o m m o n  in h e r i te d  d iso rd e rs  o f  
d o t tm g  l a a o r s  a re  h a e m o p h i lia s  A  a n d  B  (p . 1 Ỉ 2 6 .Ỉ )  a n d  
v o n  V V illebrand d ise a s e  (p . 1 1 2 9 .3 ) . O th e r  in h e t ỉ te d  
d iso rd ers  a re  r a r e ]  b u t  i n d u d e  a b n o rm a lit ie s  o i  E b rin o g e n . 
d e G d e n d e s  o f  t h e  in d iv id u a l  ỉa c to rs  n .  V, v u .  X  XI 
(h à e m o p h illa  C), xm, a n d  c o m b in e d  d e C d e n d e s  o f  íac to rs  
V a n d  v m . o r  o f  í a c t o n  n ,  v n ,  I X  a n d  X  M a n a g e m e n t  
d e p e n d s  o n  th e  d o t t i n g  ỉa c to rs  a ỉ í e a e d  a n d  th e  d e g re e  o r  
risk  o f b le e d in g . I n  g e n e ra l . a n tíf ib r ìn o ly tic s  s u c h  as

ư a n e x a m ic  a d d  m a y  b e  a d e q u a te  ỉo r  c o n ư o l  o ỉ  m u co sa . 
b le e d ln g  a n d  m e n o irh a g ỉa ,  a n d  B brin  g lu e  m a y  b e  u s e h il  foi 
lo c a ỉ  h a e m o s ta s is .  S e v e re  b le e d in g  r e q u ire s  th e  r e p la c e m e n ; 
o f  d o t t i n g  la c to rs ,  p r e íe r a b ly  u s in g  s p e d í i c  í a c to t  
c o n c e n n a te s  o r  r e c o m b in a n t  ia c to r  P ro d u c ts ;  f re sh  ỉro z e n  
p la s m a  m a y  b e  a  s u ỉta b le  a l te m a t iv e  vvhen m o re  s p e d S c  
P ro d u c ts  a re  n o t  a v a ila b le . V ita m in  K  t r e a tm e n t  m a y  b e  
c o n s id e re d  in  p a d e n ts  vvith d e G d e n d e s  o f  v ita m in  K- 
d e p e n d e n t  d o t t in g  ỉac to rs  (II, v n ,  I X  a n d  X).
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{Worid Pedenúon oỉ HemophUỉa. Treacmcnt of Haemophilỉa seríes, 
Àprỉl 2008. No 19). Avàỉbble au http://www.wfh.Org/2/docs/ 
PubUcttions/Monographs/TOH-t9-PUtelei-Funciỉon-DisoTden-Revỉ- 
sion2008.pdf (accessed 15/12/09)
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Neonatal intraventricular haemorrhage
I n tr a v e n tr ic u la r  h a e m o r rh a g e , a lso  re le r re d  to  as  p e riv e n -  
tr ìc u la r  o r  p e r iv e n tr íc u la r - in tra v e n tr ic u la r  h a e m o r rh a g e , is 
b le e d in g  f ro m  v esse ls  in  o r  a ro u n d  th e  v e n tr ic le s  o f th e  
b ra in .  I t  is th e  m a jo r  c a u se  o f  d e a th  in  v e ry  Iovv b irth -v v e ig h t 
n e o n a te s  a n d  c a n  a f í e d  u p  to  6 0 %  o t n e o n a te s  vveighing  less 
t h a n  1 5 0 0 g . I n t ra v e n tr ic u la r  h a e m o r rh a g e  is ra re  in  
n e o n a te s  o v e r  32  w e e k s  o ỉ  g e s ta tio n , s in c e  th e  vessels th a t  
b ỉe e d  in v o lu te  e a riy  in  th e  th ird  tr im e s te r .  I n ư a v e n tr ic u la r  
h a e m o r rh a g e  u su a lly  d ev e lo p s  vvithin th e  l i n t  3 d a y s  oí lỉle. 
T h e  h a e m o irh a g e  m a y  b e  g rađ e d  ỉro m  1 to  4  a c c o rd in g  to  
s e v eriiy , t h e  h ig h e r  n u m b e re d  g ra d e s  b e in g  th e  m o s t se v e re  
a n d  m o s t like ly  to  p r o d u c e  th e  lo n g - te rm  c o n s e q u e n c e s  of 
im p a ire d  m o to r  a n d  m e n ta l  lu n c t io n .  T h e  a e õ o lo g y  is 
p ro b a b ly  m u lt i l a a o r ia l  a n d  m a y  in c lu d e  H u a u a t io n s  in  
c e re b ra l  b lo o d  f lo w  d u e  to  ỉa i lu re  o f  a u to re g u la to ry  
m e c h a rũ sm s  a n d  t is su e  d a m a g e  c a u se d  b y  o x y g e n  free - 
rad ica ls .

O n c e  in tr a v e n tr ic u la r  h a e m o r rh a g e  h a s  o c c u rre d  t r e a t -  
m e n t  is su p p o rú v e  a n d  in d u d e s  c o rre c tio n  o f  a n a e m ia ,  
h y p o te n s io n . a n d  a d d a e tn ia .  a n d  m a n a g e m e n t  o f  ra is e d  
in tra c ra n ia l  p ressu re .

A s in ơ a v e n t r ic u la r  h a e m o r rh a g e  is  a m a jo r  risk  í a a o r  for 
ũ n p a ire d  m o to r  a n d  m e n ta l  d e v e lo p m e n t  p r e v e n t i o n  is 
v e ry  im p o r ta n t .  M a n y  in te rv e n t io n s  a im  to  r e d u c e  its  
i n d d e n c e  a n d  i n đ u d e  p te v e n t io n  o (  p te m a tu r e  b in h s ,  
a v o id a n c e  o í  h y p e rc a p n ia .  c o rre c tio n  o f  m a jo r  h a e m o d y -  
n a m ic  d i s tu r b a n c e s .  a n d  c o r r e c t io n  o t  c o a g u la t io n  
a b n o rm a lid e s .  V a río u s  d ru g s  h a v e  a lso  b e e n  t r ie d  i n d u d in g  
c o rtíco s te ro id s , e ta m s y la te ,  in d o m e ta d n .  p a n c u ro n iu m , 
p h e n o b a rb i ta l ,  v i ta m in  E. a n d  v i ta m in  K. S o m e  ol th e s e  
d ru g s  h a v e  b e e n  g iv e n  to  t h e  m o th e r  a n te n a ta l ly  s in c e  th e  
d e v e lo p m e n t  o f i n ơ a v e n t r ic u la r  h a e m o r rh a g e  m a y  b e  
re la te d  to  p e rin a ta l  e v e n ts .
•  G iv in g  c o rt ic o s te ro id s  to  p r e g n a n t  w o m e n  a t  risk  o f  

p r e te rm  d e liv e ry  is  r e c o m m e n d e d  to  p r e v e n t  n e o n a ta l  
r e s p ira to ry  d isơ e ss  sy n d ro m e  (p . 1 6 0 8 .3 ) a n d  m a y  also  
re đ u c e  th e  in d d e n c e  o f  ứ u ra v e n tr ic u ía r  h a e m o r rh a g e .1 
A  rev ievv  o i  d a ta  (ro m  12 c o n ư o l le d  s tu d ie s  in v o lv in g  
a n te n a ta l  c o rt ico s te ro id  u s e  (m a in ly  to  p r e v e n t  r e s p ữ -  
a to ry  d istress  s y n d ro m e )1 su g g e s te d  th a t  t h e  risk  o f 
in tr a v e n tr ic u la r  h a e m o ư h a g e  vvas a lso  re d u c e d  b u t  th is  
w a s  b a s e d  o n  l im ite d  d a u .  P u r th e r  s ru d ie s1-4 h a v e  
s u p p o r te d  th is  B n d in g , a l th o u g h  fe w  h a v e  in v o lv e d  
ra n d o m ise d  d o ses  o f  c o rtico s te ro id s . T h e  m e c h a n ism  fo r  
th e  b e n e S d a l  e ffe c t o f  c o rtíco s te ro id s  is n o t  d e a r  b u t  
a v o id a n c e  o í n e o n a ta l  h y p o te n s io n  h a s  b c e n  su g g e ste d .3

•  E ta m sy la te  lim its  c a p il la ry  b le e d in g  th ro u g h  i ts  a c tio n  o n  
h y a lu r o n ic  a d d  a n d  in ir ia l s tu d ie s  s h o w e d  a  r e d u c t io n  In  
i n ơ a v e n t r ic u l a r  h a e m o r rh a g e .  A  s u b s e q u e n t  s tu đ y 7 
s h o w e d  lit tle  e v id e n c e  o f  b e n e f it  o n  s h o n - t e r m  fo llo w - 
u p ,  a l th o u g h  c o n G d e n c e  in te rv a ls  w e r e  w id e . F o lIow -up*  
o f  th e s e  in la n ts  a t  2  y e a rs  oí a g e  ío u n d  th a t  e ta m sy la te  
h a d  n o t  re d u c e d  th e  r isk  o f  d e a th ,  im p a irm e n t,  o r  
d isa b ility . F o U o w -u p  o ỉ  a n o th e r  s tu d y *  a ỉso  lo u n d  th a t  
d e sp ite  a  re p o r te d  re d u c t io n  in  ì n ư a  v e n tr ic u la  r  h a e m o r r-  
h a g e  vvith  e ta m sy la te , d e v e lo p m e n ta l  o u tc o m e  assess- 
m e n ts  a t  a b o u t  4  y e a rs  o f a g e  s h o w e d  th a t  i t  h a d  n o t  
r e d u c e d  c e re b ra l p a ls y  c o m p a re d  vvith th e  c o m ro l g ro u p .

> I n d o m e ta d n  m a y  re d u c e  c e re b ra l  b lo o d  f lc w  as  a  r e s u lt  
o f  v a so c o n s tr ic ó o n . re d u c e  o x y g e n  ừ e e - ra d ic a l  d a m a g e , 
a n d  a c c e le ra te  m a tu r a t ío n  o f b lo o d  v esse ls  a r o u n d  th e  
v e n tr id e s .  E arly  s tu d ie s  p ro d u c e d  c o n Q ic tũ ig  re s tilts  b u t  
a  la te r  la rg e r  m u ltic e n c re  s tu d y 10 shovved  a  r e d u c t io n  in  
b o th  l n d d e n c e  a n d  se v e r i ty  a ỉ th o u g h  t h e t e  w a s  a n  
u n u s u a ỉ ly  la rg e  n u m b e r  ol n e o n a te s  w i th  s e v e re  
i n t r a v e n t r ic u ỉa r  h a e m o r rh a g e  in  t h e  c o n tro ỉ  g r o u p ."  A  
c o n c e m  w i th  t h e  u s e  o f  i n d o m e ta d n  is  t h e  p o ssib iỉity  
th a t  u  m a y  p r o d u c e  c e re b ra l  isc h a e m ia  d u e  to  its  
v a s o c o n s t r ia o r  a c tio n  a n d  th e r e ỉo r e  i n a e a s e  t h e  rísk  o f  
d e v e lo p m e n ta l  h a n d ic a p s .11 H o w e v e r, fo Ilo w -u p  o í  t h e  
in ía n ts  i n d u d e d  in  t h e  m u lt ic e n tre  s tu d y  a t  t h e  ag es  o ỉ  3 
y e a rs ,12 4 .5  y e a rs ,13 a n d  8  y e a rs .14 r e p õ r te d  n o  a d v e rs e  
e ííe c ts  o n  c o g n itiv e  o r  m o to r  d e v e lo p m e m . P u t th e r

All cross-reíerences refer to entries in Volume A
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an a ly s is  of th e  d a ta  ừ o m  th is  c o h o rt  h a s  su g g ested  th a t  
i n d o m e ta d n  m a y  r e d u c e  in ơ a v e n tr ic u la r  h a e m o rrh a g e  
Ũ1 b o y s  b u t  h a v e  lit tle  e ffec t i n  g irls;15 a  ư u e  d iH erence  in  
eữect b e tw e e n  th e  se x e s  r e m a in s  to  b e  c o n & m e d  
h o w e v e r .  A n o th e r  la rg e  m u lt ic e n tre  s tu d y 14 a lso  ío u n d  
th a t  a l th o u g h  in d o m e ta d n  re d u c e d  th e  i n ã d e n c e  of 
s e v e re  h a e m o r rh a g e , i t  d id  n o t  im p ro v e  su rv iv a l  vv ithout 
n e u ro s e n s o ry  im p a irm e n t  a t  18 m o n th s . A  su b se q u e n t 
sy s te m a tic  r e v ie w 17 c o n d u d e d  th a t  a l th o u g h  in d o m e ta -  
d n  p ro p h y la x is  r e d u c e d  th e  ra te  o f se v ere  in tra v e n -  
t r ic u la r  h a e m o r rh a g e , i t  d id  n o t  im p ro v e  th e  m e  of 
su rv iv a l fre e  o f  n e u ro s e n s o r y  d isab ility .

•  N e u ro m u s c u la r  b lo ck e rs , s u c h  as  p a n c u ro n iu m , abo lish  
n o n - s y n c h r o n o u s  re s p ira t io n  a n d  th e re to re  stab ilise  b o th  
c e re b ra l  a n d  a r te r ia l  b lo o đ  f lo w  v e lo d ty  a n d  so m e  s tud ies 
h a v e  s h o w n  a  r e d u c t io n  in  in tra v e n tr ìc u la r  h a e m o rrh a g e  
in  m e c h a n ic a l ly  v e n ti ỉa te d  n e o n a te s  (see In te n s iv e  Care, 
p . 2 0 2 8 .3 ) . H ovvever, o th e r  s tu d ie s  h a v e  p ro d u ce d  
c o n ũ ic tin g  r e s u l ts  a n d  ro u tin e  u se  in  a ll v e n ó la te d  
n e o n a te s  is n o t  r e c o m m e n d e d .

•  P h e n o b a rb i ta l  w a s  a lso  su g g e ste d  to  ac t b y  stab ilising  
í lu c tu a t io n s  i n  c e re b ra l  b lo o d  flow , a n d  s tu d ie s  of u se  in  
n e o n a te s  shovv s im ila r ly  in c o n s is te n t  re su lts  vvith m a n y  
shovving  n o  b e n e S t.  A  m e ta -a n a ly s is 1* c o n d u d e d  th a t  
p o s tn a ta l  p h e n o b a rb i ta l  c o u ld  n o t  b e  re c o n u n e n d e d  as 
p ro p h y la x is , a n d  w a s  a s s o d a te d  vvith a n  in c re a se d  n e e d  
ỉo r  m e c h á n ic a l  v e n tí l a á o n .  In itia l s tu d ies  o f a n te n a ta l  
p h e n o b á rb i ta l  w e re  m o re  p ro m is in g  w ith  a  d e c rease  in  
s e v e r i ty  o f h a e m o r rh a g e  b e in g  r e p o r te d .19 H ovvever, a 
la rg e r  r a n d o m ise d  s tu d y 20 in  6 10  vvom en ía i ỉe d  to  sh o w  
a n y  e f f e a  o f  a n te n a ta l  p h e n o b a rb i ta l  o n  in d d e n c e  o r  
s e v e r i ty  o ỉ  in ư a v e n tr ic u la x  h a e m o rrh a g e . A n  assessm en t 
o f su rv iv in g  in la n ts  w h o  c o u ld  b e  tra c e d  a t  a b o u t 20 
m o n th s  o f  a g e  a lso  í o u n d  th a t  a n te n a ta l  p h e n o b a ib ita ỉ  
h a d  n o  a p p a re n t  e ữ e c t  o n  n e u ro d e v e lo p m e n ta l  o u t-  
c o m e .21 A  c o n c è h i  w i th  t h e  u se  o f  p h e n o b a rb ita l  in  th e  
p e r in a ta l  p e r io d  is th a t  i t  m a y  lovver A p g ar scores a n d  
p ro d u c e  r e s p ira to ry  d e p re ss io n . A  m eta -a n a ly sis22 d id 
n o t  s u p p o r t  t h e  m a te m a l  u s e  of p h e n o b a rb ita l .

•  V ita m in  E p r o te c tỉ  p o ly u n sa tu ra te d  ỉa t ty  a d d s ,  a n d  th u s  
m e m b ra n e s ,  f ro m  o x id a tio n . As o x y g e n  f ree -tad ica l 
d a m a g e  m a y  c o n t r íb u te  to  t h e  d e v e lo p m e n t  of 
In tr a v e n tr ic u la r  h a e m o r rh a g e , v ita m in  E m a y  h a v e  a 
ro le  in  its  p re v e n t io n . R e su lts  h a v e  b e e n  c o n ílic tin g . A 
s y s te m a tic  rev ievv23 o f  s tu d ie s  in  p r e te rm  in ta n ts  
(g es ta rio n a l a g e  less t h a n  37 w e e k s  o r  b ir th -w e ig h t less 
t h a n  2 5 0 0  g) í o u n d  th a t  v ita in in  E  red u c e d  th e  risk  of 
in tr a v e n tr ic u la r  h a e m o r rh a g e  o v era ll, b u t  o n ly  red u ced  
th e  r isk  o f  se v e re  h a e m o r rh a g e  in  su rv iv in g  v e ry  low  
b ir th -w e ig h t  in ía n ts  (less t h a n  lOOOg). T h e re  w as also a 
su g g e stio n  t h a t  in tr a v e n o u s  v ita in in  E m a y  h a v e  n o  
effec t c o m p a re d  w ith  o th e r  do sag e  ro u te s . H o w ev er, th e  
s tr e n g th  o f  th e s e  B n d in g s is l im ite d  a n d  th e r e  vvas a n  
in c re a se d  r isk  o f sepsis a s so d a te d  vvith v ita m in  E use, 
su c h  th a t  th e  ro le  o f  s u p p le m e n ta tío n  w ith  th is  v ita m in  
h a s  n o t  b e e n  e s ta b lish e d  in  p r e te rm  in ỉa n ts .

•  T h e  a c tiv ity  o f  v ita m in  K - d e p e n d e n t c o a g u la tio n  lac to rs  
is re d u c e d  in  n e o n a te s  a n d  a n te n a ta l  v ita m in  K  in 
m o th e r s  h a s  b e e n  tr ie d  a s  a  m e a n s  o f  p re v e n tin g  
i n t r a v e n t r ic u l a r  h a e m o ư h a g e .  H o w e v e r, re su lts  of 
s tu d ie s  h a v e  n o t  b e e n  p ro m is in g . M o st s tu d ie s  h a v e  
b e e n  to o  sm a ll to  p ro d u c e  c o n d u s iv e  resu lts  a n d  a  la rg e r  
ra n d o m ise d  c o n tto l le d  s tu d y M in  139 m o th e n  tailed  to  
f in d  a n y  b e n e B t  f ro m  v i ta m in  K  p ro p h y la x is . A 
s u b s e q u e n t  sy s te m atic  revievv25 o (  7 s tu d ies , in d u d in g  
th is  o n e ,  a lso  c o n d u d e d  th a t  a n te n a ta l  v ita m in  K u se  did 
n o t  p r e v e n t  in tr a v e n tr ic u la r  h a e m o r rh a g e  in  p re te rm  
in ía n ts .

P la sm a  v o lu m e  e x p a n s io n  u s in g  íre sh  fro zen  p lasm a o r  a 
p lasm a  s u b s ti tu te  h a s  a lso  b e e n  th o u g h t  to  red u c e  
in tr a v e n tr ic u la r  h a e m o r rh a g e  by  s tab ilis ing  th e  d rc u la tio n , 
b u t  a  p ro sp e c tiv e  m u lt ic e n ư e  s tu d y  ío u n d  n o  ev id e n c e  of 
r e d u c t io n  in  h a e m o r rh a g e 16 o r  s u b s e q u e n t d e a th  a n d  
d isa b ility 27 a f te r  th e  u se  o f  p la sm a  o r  g e la tin  as v o lu m e  
e x p a n d ẽ rs .
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Thrombocytopenia
P la te le t c o n c e n tra t io n s  in  h e a lth y  in d iv id u a ỉs  ran g e  h o m  
150X  10’ c e lls /l itre  to  4 5 0 X 1 0 , c e lb /ll tre , a n d  th ro m b o c y -  
to p en ia  is o f te n  d e í i n e d  a s  a  re d u c tio n  in  th e  n u m b e r  oỉ 
c irc u la ú n g  p la te le t s  t o  less  t h a n  1 5 0 X 1 0 , c e lls / l i t re  
( 1 5 0 0 0 0 c e ! ls /m m 5). A s th e  p la te le t  c o u n t ía lls  th e  r is k  o f 
b leed in g  in c re a se s . a l th o u g h  sp o n ta n e o u s  b le e d in g  is 
u n c o m m o n  u n le s s  t h e  c o u n t  ía lls  belovv 1 0 X  10’ c e lls /l iư e  
to  2 0  X 10’ c e lls /litre , o r  th e r e  is  a n  a b n o rm a lity  in  p la te le t  
tu n c tio n . T h ro m b o c y to p e n ia  c a n  re su lt  b o m  d e c re a se d  
p ro d u c tio n . i n a e a s e d  d e s tm c tio n , o r  a b n o rm a l sp le n ic  
se q u e s tra tio n  o f  p la te le ts .

T h ere  a re  s e v ẽ ra l  c o n g e n i t a l  f o r m s  o f th ro m b o c y to p e -  
n ia  th a t  c an  a ffe c t p la te le t  size, n u m b e r , a n d  h m c tio n . T h e y  
ran g e  across a  w id e- c lin ica l sp e c tru m  f ro m  tn ild  ío rm s , 
w h ic h  m a y  o n ly  b e  d isc o v e re d  in d d e n ta lly  a n d  d o  n o t  
re q u ìre  sp e c iíic  t r e a tm e n t.  to  se v e re  fo rm s. t h a t  a re  
a sso d a te d  w ith  a  h ig h  risk  o f  b lee d in g  a n d  m a y  u ltim a te ly  
req u ire  h a e m a to p o ie t ic  s te m  cell t ra n s p la n ta tio n .1

S e c o n d a r y  t h r o m b o c y t o p e n i a  can  b e  a s so d a te d  w ith  
m a n y  o th e r  illn e sse s .2 D ecreased  p la te le t  p ro d u c tio n  m a y  
o c c u r in  b o n e  m arro v v  d iseases  su c h  as le u k a e m ia s  a n d  
ap lastic  a n a e m ia ,  so m e  v ira l iUnesses, ch ro n ic  a lc o h o l 
to x id ty . a n d  l iv e r  d ise a se . In c re a se d  d e s tru c tio n  of p la te le t ỉ  
o ccu ts  in  m a n y  d iso rd e rs  i n d u d in g  im m u n e  th ro m b o c y to -  
p e n ia  (p . 1 6 0 6 .1 ) , sep sis , d isse m in a te d  in ư a v a s c u la r  
co ag u la tio n  (p . 1 1 2 6 .1 ), a n d  th ro m b o tic  th ro m b o c y to p e n ic  
p u rp u ra  a n d  h a e m o ly tic -u ra e m ic  s y n d ro m e  (see  T h ro m b o - 
tic  M ic ro a n g io p a th ie s , p .  1159 .1 ). G e s ta tio n al th ro m b o c y -  
to p e n ia ’ is a  m ild  fo rm  th a t  u s u a ỉly  o ccu rs  in  la te  p reg n a n c y , 
in  w h ic h  p la te le t  c o n c e n tra t io n s  r e tu m  to  n o rm a l vvith in  12 
w e e k s  a f te r  d e liv e ry . M o re  s e v e re  th ro m b o c y to p e n ia  m a y  
b e  cau sed  b y  o b s te tr ic  c o n d it io n s  in d u d in g  p re -e d a m p s ia  
a n d  H EIX P (h ae m o ly s is . e le v a te d  l iv e r  e n zy m es , lo w  
p late le ts) sy n d ro m e . N e o n a ta l  th ro m b o c y to p e n ia 4 th a t  is 
m ild  a n d  o f  e a r ly  o n s e t  ( in  t h e  firs t 72  h o u r s  o f lUe) m a y  b e  
se c o n d a ry  to  p la c e n ta l  in su f f id e n c y  a n d  re d u c e d  p la te le t  
p ro d u c tiõ n . M o re  s e v e re  th ro m b o c ỹ to p e n ia  o f la te r  o n s e t  
m a y  te s u l t  h o m  p la te le t  đ e s tru c tio n  a s so d a te d  w ith  sepsis 
o r  n e c ro tis in g  e n te ro c o li tis . In  n e o n a ta l  a llo - im m u n e  
th ro m b o c y to p e n ia ,  m a t e m a l  a n tib o d ie s  a g a in s t  ỉ e ta l  
p la te le t a n tig e n s  c ro ss  t h e  p la c e n ta  to  c a u se  d isease  ra n g in g  
b o m  m ild  se tt- l im itin g  th ro m b o c y to p e n ia  to  n e o n a ta l  
in tr a c ra n ia l  h a e m o r r h a g e .  I n  n e o n a ta l  a u to - im m u n e  
th ro m b o c y to p e n ia  t h e r e  is  p la c e n ta l  t ra n s ỉe r  o ỉ  m a te m a l

p la te le t  a u to a n tib o d ie s  in  m o th e r s  w i th  c o n d itio n s  su c h  as 
id io p a th ic  th ro m b o c y to p e n ic  p u ip u r a  o r  SLE.

D r u g - in d u c e d  th ro m b o c y to p e n ia  h a s  b e e n  rep o r te d  
vvith m a n y  d ru g s.5' 9 D e creased  p la te le t  p ro d u c tio n  c a n  b e  
c a u se d  b y  d ru g s  th a t  h a v e  a  to x ic  e ỉ íe c t  o n  b o n e  m arro w , 
i n d u d in g  m a n y  a n tin e o p la s tic s . D ru g s  th a t  a re  o h e n  
im p l ic a te d  in  im m u n e -m e d ia te d  p la te le t  d e s tru c tio n  
i n d u d e  a n tic o n v u lsa n ts , d n c h o n a  a lk a lo id  d e riv a tiv es  
(q u in in e , q u ũ ũ d ú ie ) ,  d iu re tic s , d isease -m o d ỉfy in g  a n ti rh e u -  
m a tìc  d m g s (p e n id l la m in e , g o ld  sa lts), NSAIDs, a n d  
su lío n a m id e s . T h e  2  ty p es  o f  h e p a r in - in d u c e d  th ro tn b o c y - 
to p e n ia  h a v e  b e e n  w e ll  d o c u m e n te d  (see  p . 1399 .1 ).

T r e a t m e n t  o f  th ro m b o c y to p e n ia  is  b ased  o n  m a n a g e -  
m e n t  of th e  u n d e r ly in g  d iso rd e r  w h e r e  a p p ro p r ia te , o r  
s to p p in g  th e  o f fe n d in g  d ru g . P la te le t  i n iu á o iừ  a ĩe  u se d  in  
th e  a e a tm e n t  o ỉ  a c tiv e  b le e d in g  o r  i n  th ro m b o c y to p e n ic  
p a tie n ts  w h o  a re  a t  rìsk  of b lee d in g . T h e y  sh o u ld  n o t  b e  u se d  
w h e n  th e re  is a  th ro m b o tic  p ro ce ss  s u c h  as in  th ro m b o tìc  
th ro m b o c y to p e n ic  p u r p u ra  o r  h e p a r in - in d u c e d  th ro m b o -  
c y to p e n ia . T h e  p la te le t  c o u n t  a t  w h ỉc h  in íu s io n  m a y  be 
c o n s id e red  d e p e n d s  o n  v a rio u s  íac to rs  in d u d in g  th e  cause  
o f  th ro m b o c y to p e n ia , th e  p re se n c e  o f  a d d itío n a l risk  íac to rs  
s u c h  as  sepsis, th e  d e g re e  o f  b lee d in g , a n d  w h e th e r  th e  risk 
is re la te d  to  s u ig e ry . F o r  e x a m p le , u t h e r e  is a c tiv e  b leed in g  
o r  in v a â v e  p ro c e d u re s  a re  c o n te m p la te d , p la te le t  in íu s io n  
m a y  b e  u se d  w h e n  th e  c o u n t  Is less  t h a n  50  X 10’  ceU s/liơe. 
I n  p a tìe n ts  w ith  n o  b lee d ỉn g  a n d  n o  a d d ỉt ío n a l  risk  íac to rs, a  
lovver th re sh o ld  o f 5 X 1 0 9c e lls /l itre  m a y  b e  a d e q u a te .2-10 
P a tie n ts  re q u ir in g  lo n g - te n n  t r e a tm e n t  m a y  d ev e lo p  
a n tib o d ies  to  HLA vvith re p e a te d  tra n s íu s io n s  b o m  ra n d o m  
d o n o rs , w h ic h  re su lts  i n  im p a ire d  re sp o n s iv en e ss  to  
s u b s e q u e n t ư a n s ỉu s io n ; th e s e  p a tie n ts  sh o u ld  receive  
p la te le ts  o b ta in e d  h o m  a  sin g le  d o n o r  fo r  e a c h  tra n s íu s io n , 
p re íe ra b ly  H L A -m atch ed .110 I n  p la te le t  re& acto riness, w h e n  
ịh ro m B o c y to p en ia  is a  r e s u l t  o f  n o n - im m u n e  p la te le t 
d e s tru c tiõ n , ư e a t m e n t  is  p r o b le m a t ic  a n d  a ỉ th o u g h  
p ro p h y la c tic  p la te le t  in ỉu s io n s  m a y  b e  g iven , i t  is u n k n o w n  
v v h e th e r  th is  is e ữ e c tiv e .10

O p re lv ek in  (re c o m b in a n t h u m a n  in te r le u k in -1 1 )  is a  
p la te le t  g ro v n h  ỉa c to r  th a t  h a s  r e c e n tly  b e e n  in ư o d u c e d  for 
t h e  p re v e n t io n  o f se v ere  a n tin e o p la s tic -m d u c e d  th ro m b o -  
c y to p e n ia . R o m ip lo s tũ n  a n d  e lt io m b o p a g , b o th  th ro m b o - 
p o ie t in  re c e p to r  ag o n is ts , h a v e  b e e n  d e v e lo p e d  ío r  th e  
t te a tm e n t  of th ro m b o c y to p e n ia  in  p a tíe n ts  w i th  c h ro n ic  
im m u n e  th ro m b o c y to p e n ia . R e c o in b in a n t h u m a n  th ro m - 
b o p o ie tin  is a lso  u n d e r  in v es tig a tio n .
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v o n  Willebrand's disease
v o n  W illeb ra n d 's  d isease  (vW D )1' 5 is a  c o n g e n ita l b leed in g  
d iso rd e r  cau se d  b y  a  d e h c ie n c y  o r  d y s íu n c tio n  o f  v o n  
VVillebrand ía c to r  (vW F ), a  p lasm a  p ro te in  th a t  s tim u la te s  
p la te le t  a g g re g a tio n  a n d  ac ts  a s  a  c a rr ie r  for {actor VIII to  
p ro te c t  it  f ro m  p re m a m re  d e s tm c tio n . T h e re  is also a 
s e c o n d a ry  d e íiđ e n c y  of í a a o r  v m ,  b e c au se  o f its  d e p e n d - 
e n c e  o n  vW F. T h e re  a re  3 m a  in  p h e n o ty p e s  o f vW D :
•  ty p e  1 is th e  m o s t  c o m m o n  a n d  is  c h a ra c te r ise d  b y  m ild  

to  m o d e ra te  d e B d e n d e s  o f  v W F  a n d  íac to r  v i n
•  ty p e  2  resu lts  in  q u a li ta t iv e  a b n o n n a lin e s  o f VWF, a n d  is 

íu r th e r  d iv ld e d  in  to  su b ty p e s  ac co rd in g  to  th e  d e íec t
•  ty p e  3 is ra re  b u t  is  a  s e v e re  b le e d in g  d iso rd e r  d u e  to  v e ry  

lo w  o r  u n d e te c ta b le  p la sm a  lev e ls  o f  vW F, w ith  lo w  b u t  
u su a lỉy  d e te c ta b le  c o n c e n tra t io n s  o f  í a a o r  VUI.

T h e  d in ic a l  p re s e n ta t io n  o f vW D  in d u d e s  easy  b ru is in g  a n d  
b lee d in g  b o m  m u c o sa l  su ría c es , s u c h  as  ep istax is; sev ere ly  
a ỉỉe c te d  p a tíe n ts  m a y  h a v e  s p o n ta n e o u s  so ft-tissu e  b leed in g  
r e s u ln n g  in  h a e m a to tn a s  a n d  h a e m a r th ro s e s .  E x c e sã v e  a n d  
p ro lo n g e d  b lee d in g  c a n  o c c u r  a f te r  su rg ery , a n d  w o m e n  
m a y  h a v e  e x cess iv e  b lee d in g  d u r in g  m e n s tru a t ío n  a n d  
c h ilđ b ir th .1' 3

P a n e n ts  a re  u s u a lly  o n ly  t te a te d  a t  t h e  t itn e  of 
s p o n ta n e o u s  b le e d in g  o r  g iv e n  p ro p h y la x is  b e ío re  in v asiv e  
p ro c e d u re s . D e sm o p re s s in  t r a n s ie n t ỉy  in c re a se s  b o th  vW F 
a n d  ỉa c to r  v i n  lev e ls  a n d  is  u s e d  in  p a tìe n ts  w i th  ty p e  1 
d isease . I t  is less  lik e ly  to  b e  e ííe c tiv e  i n  ty p e  2  d ise a se  w h e re  
v W F  is d y s íu n c tio n a l. I t  is g e n e ra lly  c o n tra - in d ic a te d  in  ty p e

http://www.bcshguidelines.com/pdf/platelettrans040703.pdi
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2B  d ise a se  b e c a u s e  t h e  a b n o n n a l  v W F  th a t  is r e le a se d  m a y  
in d u c e  p l a t e l e t  a g g re g a t io n  a n d  th r o m b o c y to p e n ia ,  
a l th o u g h  th is  is u s u a lly  t ra n s ie n t  a n d  o f te n  n o t  a s s o d a te d  
w i th  b le e d in g  o r  th ro m b o s ìs . T y p e  3 d isease  d o e s  n o t  
r e s p o n d  to  d e sm o p re ss in  b e c a u s e  o f t h e  lac k  o f  v W F  
S to res:1' 3

P la sm a  c o n c e n tra te s  t h a t  c o n ta in  b o th  v W F  a n d  ía c to r  
v m  a re  u s e d  w h e n  d e sm ơ p re s s in  is  n o t  su ita b le . A  
c o n c e n tr a te  t h a t  c o n ta in s  h ỉg h ly  p u r iỄ e d  vW F, w i th  v e ry  
l it tle  ía c to r  v m ,  ỉs a v a ila b le  in  s o m e  c o u n tr ie s . V ery  h ig h ly  
p u r ih e d  ía c to r  v n i  p r e p a ra tio n s ,  o r  re c o m b in a n t  ío rm s , 
s b o u ld  n o t  b e  u se d ; t h e y  d o  n o t  c o n ta in  a p p re c ia b le  
a m o u n ts  o f  v W F  so  th e  ía c tó r  v i n  th e r e ío r e  h a s  a  v e ry  s h o r t  
h a lỉ- life , m a k in g  it in e ữ e c tiv e  (b u t  s e e  a lso  b e lo w , a b o u t  t h e  
m a n a g e m e n t  o f  p a t ie n ts  w i th  a llo a n tib o d ie s ) .  W h e n  
h a e m o r rh a g e  is  n o t  co n tro U e d  d e sp ite  a d e q u a te  ía c to r  v m  
lev e ls , p la te le t  c o n c e n tra te s  m a y  b e  re q u ire d .1' 3 C ry o p re -  
d p i ta t e  m a y  b e  u s e d  a s  a  s o u rc e  o ỉ  d o t t ì n g  ỉ a a o r s  a n d  v W F  
w h e n  o th e r  m e a s u re s  h a v e  ía ileđ . o r  In  se rio u s  s itu a tỉo n s  
w h e n  v W F  c o n c e n tra te s  a re  n o t  a v a ila b le . b u t  ìt  d o e s  n o t  
c o n s is te n tly  c o rre c t  b le e d in g  tím e  a n d  h a s  a  h ig h e r  risk  o f  
u a n s fu s io n -ư a n s m i t te d  in íe c tio n .1-3

S o m e  p a tie n ts  w i th  ty p e  3 d ise a se  w h o  h a v e  rec e iv e d  
m u ỉt ip le  ơ a n s íu s io n s  d e v e lo p  a llo a n tib o d ie s  t h a t  in a c tiv a te  
v W F  a n d  fo rm  d r c u la t in g  im m u n e  co m p le x e s . F u r th e r  u se  
o f  c o n c e n tr a te s  t h a t  c o n ta in  v W F  is c o n tra - in d ic a te d  
b e c a u s e  o f  t h e  r isk  o f  a n a p h y la x is . T h e re  a re  a  f e w  re p o r ts  o f 
su c c e s s ỉu ỉ  c o n tr o l  o (  su rg ic a ỉ b le e d in g  in  su c h  p a tie n ts  b y  
c o n t in u o u s  in ỉu s io n  o f  r e c o m b in a n t  ỉo rm s  o f ía c to r  v m  a n d  
a c tiv a te d  ía c to r  v n ,  w h ic h  c o n ta in  n o  v W F .u

A n tiB b rin o Iy tic  d ru g s, su c h  a s  t r a n e x a m ic  a d d  o r  
a m ln o c a p ro ic  a d d ,  m a y  b e  s u f f id e n t  in  th e  m a n a g e m e n t  
o ỉ  le ss  s c v e rc  ỉo rm s  o ỉ  m u c o sa l  b lee d in g , a n d  a re  u s e d  as  
a d ju n c ts  tọ  d e s m o p re ss in  o r  p la sm a  c o n c e n tra te s  in  p a tie n ts  
u n d e rg o in g  su rg e ry .1' 3 F ib rin  g lu e  o r  b o v in e  th ro m b ỉn  m a y  
a lso  b e  u s e d  as  to p ic a l a d ju n c ts  for o ra l  su rg e ty .3 H o rm o n a l 
c o n tra c e p tiv e s  c a n  re d u c e  b le e d in g  in  vvom en vvith vW D  
a n d  m e n o r r h a g ia .1' 3

Acquind von Vỉillebrmd syrtdrome is  ra re , a n d  is u s u a lly  
a s s o d a te d  w i th  c o n d it io n s  su  ch  as  ly m p h o p ro iư e ra tìv e  a n d  
m y e lo p ro life ra tiv e  d iseases, can ce rs , a u to - im m u n e  d iseases, 
a n d  h y p o th y ro id is m . S o m e  d ru g s  h a v e  b e  e n  r e p o i te d  to  
c a u se  a n  a c q u ire d  v o n  W U Ieb ran d  sy n d ro m e , in d u d in g  
d p r o ữ o x a c in  a n d  v a lp ro ic  a d d .  D e p e n d in g  o n  th e  u n d e r -  
ly in g  c a u se , v W F  a c tiv ity  m a y  b e  aH ected  b y  a c ce le ra te d  
d e a r a n c e ,  r e d u c e d  sy n th e s is , o r  a n  in h ib itío n  o f íu n c t io n . 
M a n a g e m e n t  is b a se d  o n  t r e a tm e n t  o f  th e  u n d e rly in g  c a u se , 
b u t  s p e d h c  o p t io n s  fo r  ư e a tm e n t  oí b le e d in g  i n d u d e  
d e s m o p r e s s in ,  f a c to r  c o n c e n t r a t e s ,  a n d  i n t r a v e n o u s  
im im in o g lo b u lm .1"4 P la sm a  e x c h a n g e  a n d  e x tra c o rp o re a l  
im m u n o a d s o r p t io n  h a v e  a lso  b e e n  u se d  successfu lly .Z4

1. Manoucd PM. Treatraenỉ oí von WiDebnuiđ's đỉsease. N Eng! J Med 
2004; 331: 633-94.

2. Pasỉ KJ, a  ai. Management oí VOD VViHebrand dỉsease: a guideỉine from 
the UK Haemophỉlia Centre Dociors' Organiuàon. Hatmopkiỉia 2004; 
10: 213-31.

3. Nlchob WL tt  đi. von WUlebrand dỉsease (VWD): evỉdcncc-based 
đỉagnosb and management guỉdeỉines. the National Heart Lung, and 
Bloõd Instítute (NHLBI) Bxpẽit Paneỉ repon (USA). Hatmopkìlia 2003; 
14: 171-232. Al*o avaỉlable at: http://onỉỉneỉỉbnry.wỉley.com/doi/lO. 
Illl/j.l365-2316.2007.01643jc/pdí (accessed 13/03/10)

4. Kuxnar s. ti  ai. Acqưired von Wỉl)ebrand dỉsease. Mayo Cỉin Proc 2002; 77: 
181-7.

Neutropenia
A  d r c u la t in g  n e u tr o p h i l  c o u n t  belovv 1 .5 X 1 0 ’ c e ils /l itre  
(1 5 0 0 c e l ls /m m 3) is u s u a lly  re g a rd e d  a s  a b n o rm a l a n d  
n e u tr o p h ỉ l  c o u n ts  belovv  0 .5  X l o 9 c e lls /litre  a re  a s s o d a te d  
vvith in c r e a s e d  r is k  o ỉ  in íe c tío n s . N e u tro p e n ia  m a y  b e  a  
r e s u l t  o ỉ  r e d u c e d  p r o d u c t ìo n , in c re a se d  p e rip h e ra l  d e s tru c -  
t io n ,  o r  in c re a se d  p e r ip h e ra l  p o o lin g  oi n e u tro p h ils , a n d  r a n  
b e  in h e r ì te d  o r  a c q u ừ e d .

I n h e r í t e d  ỉ o n n s  o í  n e u tr o p e n ia  a re  ra re  a n d  i n d u d e  
c o n g e n ita l  a g ra n u ỉo c y to s is  ( K o s tm a n n 's  sy n d ro m e : s e v e re  
p e r s i s te n t  n e u tr o p e n ia  vvith h e q u e n t  a n d  se v e re  in íe c tìo n s  
t h a t  s ta r t  i n  in ỉa n c y )  a n d  c y d ic  n e u tr o p e n ia  (Q u c tu a tin g  
p e r ìo d s  o f  n e u tr o p e n ia  a c c o m p a n ie d  b y  íe v e r , m o u th  
u lc e ra tio n , a n d  s e rio u s  in íe c tìo n ) .

G r a n u lo c y te  c o lo n y - s tim u la tin g  ỉa c to rs  h a v e  b e e n  
s h o w n  to  r e d u c e  t h e  in d d e n c e  o f  s e v e re  in ỉe c tio n s  a n d  
h a v e  im p ro v e d  su b s ta n t ia l ly  t h e  q u a li ty  o f  liíe  o f  p a tìe n ts  
w i th  c o n g e n ita l  n e u tr o p e n ia s  a l th o u g h  th e r e  a re  so m e  
c o n c e m s  o v e r  th e i r  s a íe ty .  A s p a tie n ts  su rv iv e  lo n g e r  w ith  
s u c h  t r e a tm e n t  t h e y  s h o w  a n  in c re a se d  r isk  o f  d e v e lo p in g  
m y e lo d y sp la s tic  s y n d ro m e  a n d  le u k a e m ia .  H o w e v e r, i t  is  
u n d e a r  w h e th e r  p r o lo n g e d  su rv iv a l  u n m a s k s  t h e  n a tu r a l  
c o u rs e  o f  t h e  d ise a se  o r  v v h e th e r  g ra n u lo c y te  c o lo n y -  
stim u la t in g  ía c to r  t u r t h e r  ìn c re a se s  t h e  risk  o i  l e u k a e n u c  
t ra n s ío r m a t io n .  H a e m a to p o ie d c  s te m  cell t ra n s p la n ta tio n  
m a y  b e  in d ic a te d  fo r  p a tìe n ts  w h o s e  d ise a se  is  r e ỉr a c to ry  to  
c o lo n y - s t im u la t in g  t h e r a p y  o r  h a s  tx a n s ío rm e đ  in to  
m y e lo d y sp la s tic  s y n d ro m e  o r  le u k a e m ia .  C y d ic  n e u tto p e -  
n ia  is a lso  m a n a g e d  w i th  g ra n u lo c y te  c o lo n y -s tù n u la tin g  
ía c to r , b u t  le u k a e m ic  t r a n s ỉo r m a t io n  d o e s  n o t  s e e m  to  o c c u r  
in  th e s e  p a tie n ts .

T h e re  a re  m a n y  cau se s  o f  a c q u i r e d  n e u tr o p e n ỉa .  D ru g s 
a re  a  c o m m o n  c a u se , e i th e r  b y  d ire c t  t o x id ty  to  t h e  b o n e  
m arrovv, o r  b y  im m u n e -m e d ta te d  m a r r o w  su p p re s s lo n  o r  
p e r ip h e ra l  d e s tru c tio n . D ru g s  t h a t  c a u se  d o s e -re la te d  d ỉrec t 
t o x id ty  i n d u d e  c y to to x ic  a n d  im m u n o su p p re s s iv e  d ru g s, 
A ucy tosine , g a n d d o v ir ,  a n d  z id o v u d in e .  D ru g s t h a t  a p p e a r  
to  c a u se  n e ũ tr o p e n ia  b y  im m u n e -m e d ia te d  m e c h a n ism s  
in c lu d e  s u lỉu r -c o n ta in in g  d ru g s  (su c h  as  c a p to p rìl,  co- 
tr im o x a z o le , a n d  so m e  a n t i th y ro id  d ru g s) , d o z a p in e ,  
p e n id l l in s ,  a n d  c e p h a lo sp o rin s . P a tie n ts  w i th  d ru g -in d u c e d  
n e u tr o p e n ia  u s u a lly  p r e s e n t  vvith  ỉe v e r  o f  s u d d e n  o n se t, 
so re  th ro a t .  m o u th  u lce rs , h e a d a c h e , a n d  m ala ise . T his 
c o n d it io n  is  a lso  knovvn a s  a g r a n u l o e y to s i s .  O th e r  cau se s  
o f  a c q u ứ e d  n e u ư o p e n ia  i n d u d e  se rio u s  b a c te r ia l  a n d  v ira l 
in le c tio n s . r a d io th e ra p y , n e o p la s m s  th a t  in v a d e  b o n e  
m a r ro w , a n d  s o m e  a u to - im m u n e  d lso rd ers .

T h e  m a n a g e m e n t  o f  a c q u ire d  n e u tr o p e n ia  in d u d e s  th e  
t r e a tm e n t  o f  a n y  c o n tr ib u to ry  c o n d it ìo n . D ru g - in d u c e d  
n e u tr o p e n ia  is u su a lly  m a n a g e d  b y  vvithdravval o ỉ  th e  
o ỉ le n d in g  d ru g . A í te r  a n  id io s y n c ra t ic  r e a c t io n  th e  
im p lic a te d  d ru g  s h o u ld  n o t  b e  g iv e n  a g a in , s in ce  a b ru p t  
n e u tr o p e n ia  tvill u su a lly  b e  p re d p i ta te d .  C o lo n y -s tìm u la t-  
in g  ía c to r s  c a n  b e  u s e d  to  m a n a g e  d r u g - in d u c e d  
n e u tr o p e n ia .

In  a ll n e u tr o p e n ic  p a tie n ts  o n s e t  o f  íe v e r  is in d ic a tiv e  of 
se rio u s  in ỉe c tio n  a n d  is tr e a te d  im m e d ia te ly  w ith  em p irica l 
a n t ib a n e r ia l  th e ra p y , a$ d e sc r ib e d  u n d e r  In ỉe c tio n s  in  
I m m u n o c o m p ro m is e d  P a tie n ts , p . 186 .3 .
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Albumin 0
Albũmin; Albúmina; Albumine; Albuminlõsung vom 
Menschen; Aibumlnum.
A T C — B 0SA A 01.

A T C  V e t —  Q 8 0 5 A A 0 1 ; Q V 0 8 D A 0 1  (m iơ ũ ip h e re s  o f  h u m a n  
a lb u m in ).

UNII —  2 7 4 3 2 C M S 5 Q  (b o v ìn e  a lb u m in ) ; B 0 5 Y 6 V 2 C 2 S  (e g g  
a lb u m in ) ;Z IF 5 1 4 F V Z R (h u m a n a lb u m in ) .

P h a r m a c o p o e ia s .  M a n y  p h a rm a c o p o e ia s  h a  v e  m o n o -  
g rap h s , i n d u d in g  Eur. (see  p .  v ii)  a n d  us.
USNF in d u d c s  a s o lu tio n  o ỉ  a  r e c o m b ù ia n t  h u m a n  a lb u m in . 

P h . E u r .  8: (H u m a n  A lb u m in  S o lu tío m  A lb u m in i H u m a n i 
S o lu tio ). A  s te r ile  liq u id  p r e p a r a tìo n  o f a  p lasm a  p r o te in  
íra c tìo n  c o n ta in in g  h u m  a n  a lb u m in  o b ta in e d  h o m  th e  
p lasm a  o f  h e a l th y  d o n o rs; t h e  p lasm a  is te s te d  fo r  th e  
a b se n c e  o ỉ  h e p a t i tứ  B su rỉa c e  a n tig e n  a n d  a n tib o d ie s  a g a in s t 
H IV 'l  a n d  HTV-2 a n d  h e p a ti ti s  c  v iru s . I t  is  p r e p a re d  as  a 
c o n c e n ư a te d  so lu t io n  c o n ta in in g  15 to  2 5 %  o f to ta l  p r o te in  
o r  a s  a n  iso to n ic  s o lu tio n  c o n ta in in g  3 .5  to  5 %  o f  to ta l 
p ro te in ;  n o t  less t h a n  9 5 %  o ỉ  t h e  to ta l  p r o te in  is  a lb u m in . A  
s u ita b le  s ta b ilis e r, su  c h  a s  s o d iu m  o c ta n o a te  o r  N- 
a c e ty l try p to p h a n  o r  a  c o m b in a tio n  o{ th e  tw o , m a y  b e  
a d d e d  b u t  n o  a n tim ic ro b ia l  p re s e rv a tiv e  o r  a n tíb io ó c  is 
ad d e d . I t  c o n ta in s  n o t  m o re  t h a n  1 6 0 n u n o l  o ỉ  s o d iu m  p e r  
l iữ e  a n d  n o t  m o re  t h a n  2 0 0  m ic ro g ra m s  o l a lu m in iu m  p e r  
l it te .  T h e  s o lu t ìo n  is s te r ilise d  b y  ũ l tr a t io n  a n d  d is tr ib u te d  
asep tica lly  i n to  c o n ta in e rs  w h ic h  a re  se a le d  to  p re v e n t  
c o n ta m in a d o n  a n d  m a in ta in e d  a t  59  d e g re e s  to  61 đ e g re e s  
ỉo r  n o t  less  t h a n  10 h o u rs .  F in a lly . t h e  c o n ta in e n  a re  
in c u b a te d  fo r  n o t  less t h a n  14  d a y s  a t  3 0  d e g re e s  to  32 
d e g re e s  o r  ío r  n o t  less t h a n  4  w e e k s  a t  2 0  d e g re e s  to  25  
d eg re e s  a n d  e x a m in e d  v isu a lly  ỉo r  s ig n s  oí m ic ro b ia l 
co n ta tm in a tio n . I t  sh o u ld  b e  s to re d  in  a  c o lo u rless  glass 
C o n ta in e r  a n d  p ro te c te d  f ro m  lỉg h t.

A d e a r ,  a lm o s t c o lo u rless , y e llo w , a m b e r, o r  g re e n  s lig h tly  
v iscous l iq u id . A  s o lu tio n  in  s o d iu m  c h lo r id e  0 .9 %  
c o n ta in in g  1 %  p r o te ln  h a s  a  p H  o{ 6 .7  to  7 .3 .

T he  B P  2 0 1 4  g iv es  A ỉb u m in  a n d  H u m a n  A lb u m in  as  
a p p ro v e d  sy n o n y m s .

U S P  3 6 : (A lb u m ỉn  H u m a n ) .  A  s te r iỉe , n o n p y ro g e n ic , 
p re p a ra tío n  o f  s e ru m  a lb u m in  o b ta in e d  b y  ừ a c t io n a t in g  
m a te ria l  (b lo o d , p lasm a . s e ru m , o r  p la c e n ta s )  h o m  h e a ỉth y  
h u m a n  d o n o rs , t h e  so u rc e  m a te r ia l  b e in g  te s te d  ỉ o r  th e  
a b se n c e  o f  h e p a ti ti s  B su ría c e  a n tig e n . I t  is m a d e  b y  a 
p ro cess  th a t  y ie ld s  a  p r o d u a  th a t  is sa íe  ỉo r  in tr a v e n o u s  u se . 
It c o n ta in s  4 , 5, 2 0 , o r  2 5 %  o f  se  r u m  a lb u m in  a n d  n o t  less 
th a n  9 6 %  o f  t h e  to ta l  p r o te in  is  a lb u m in . ỉ t  m a y  c o n ta in  
s o d iu m  a c e ty l tr y p to p h a n a te  w i th  o r  v v ith o u t so d iu m  
c a p ry la te  a s  a  s tab ilism g  a g e n t;  i t  c o n ta in s  n o  a d d e d  
a n tim ic ro b ia ]  a g e n t.  I t  c o n ta ỉn s  1 30  to  160  m m o l o f  so d iu m  
p e r  l it re .  I t  is  a  p rac tỉc a lly  o d o u r le s s , m o d e ra te ly  v isco u s, 
d e a r ,  b r o v ra ish  ũ u id .  I t  s h o u ld  b e  s to re d  in  a ir t ig h t  
c o n ta in e rs .

U S N F  3 1 : ( rA lb u m in  H u m a n ) .  R e c o m b in a n t A lb u m in  
H u m a n  (rH A ) is p r o d u c e d  b y  re c o m b in a n t  D N A  e x p re s s io n

i n  Saccharơmyces ctrcvtíiae. S tru c tu ra ỉ  e q u iv a le n c e  (p rim a iy , 
s e c o n d a ry , a n d  te r t ia ry )  b e tw e e n  rH A  a n d  h u m a n  seru  tn 
a lb u m in  (HSA ) h a s  b e e n  d e m o n s tra te d .  I t  is  p r e s e n te d  a : a  
s te r ile  a n d  n o n p y ro g e n ic  a q u e o u s  l iq u id  c o n s is tin g  o f a  10 ’/o 
o r  2 0 %  s o lu t io n  in  W a te r  ío r  In je c tio n . I t  c o n ta in s  n o  addi d  
a n tim ỉc ro b ia l  a g e n ts ,  b u t  i t  m a y  c o n ta in  a p p ro p r ia  :e 
s tab iỉỉs in g  a g e n ts .  C le a r, s lig h tly  v isc o u s , a n d  c o lo u rless  o  
yellosv  a m b e r in  c o lo u r . S to re  in  a ir t ig h t  g lass c o n ta in e rs  ai a  
te m p e ra tu re  o f  2  d e g re e s  to  8  d e g re e s . D o n o t  a llo w  o  
freeze .

Uses and Administration
A lb u m in  is t h e  m a jo r  p ro te in  in v o lv e d  in  m a in ta in ir g  
c o llo id  o sm o tic  p re s s u re  i n  t h e  b lo o d . I t  a lso  b in d s  se v er  J 
e n d o g e n o u s  a n d  e x o g e n o u s  s u b s ta n c e s  i n d u d ỉn g  b i l i ru b ù ,  
s te ro id  h o rm o n e s ,  a n d  m a n y , m a in ly  a d d ic ,  d ru g s.

A lb u m in  S o lu tio n s  a r e  u s e d  f o r  p la s m a  v o lu m ĩ  
re p la c e m e n t  a n d  to  r e s to re  co llo id  o sm o tìc  p re s s u re .  T h e  ì 
h a v e  b e e n  u se d  in  c o n d it io n s  su c h  as  b u m s ,  s e v e re  a c u i : 
a lb u m in  loss, a n d  a c u te  h y p o v o la e m ic  sh o c k  (p . 1279 .3  . 
T h e y  a re  a lso  u se d  as  a n  e x c h a n g e  ílu id  in  th e r a p e u t i : 
p la sm a p h e re s is . C o n c e n tra te d  a lb u m in  S o lu tio n s  a re  u se d  i I 
n e o n a ta l  h y p e rb il iru b in a e m ia  a s s o d a te d  vvith h a e m o ly t i : 
d ise a se  o f  t h e  n e v v b o m  (p . 2 3 7 7 .2 ). T h e y  h a v e  a lso  b e e u  
su g g e ste d  fo r  s h o r t - te r m  m a n a g e m e n t  o ỉ  h y p o p ro te in a e m i I 
in  h e p a tic  d ise a se  a n d  in  d iu re tic - re s is ta n t  p a tie n ts  w iti i 
n e p h ro t ic  sy n d ro m e  b u t  a re  o f  l lt tle  v a lu e  in  c h r o n i : 
h y p o p ro te ỉn a e m ỉa s .

A lb u m in  m a y  b e  in d u d e d  in  d ia g n o s tic  p r e p a r a t i o n ; 
su c h  as  th o se  la b e lle d  vvith te c h n e t íu m -9 9 m  (p . 2 2 2 8 .1 )  fo • 
u s e  a s  r a d io p h a rm a c e u tic a ls  in  s c a n n in g  oi th e  h e a r t ,  lu n g  
livér, sp leen , b o n e  m arrovv, v e in s , a n d  ly m p h a tic  System 
A ỉb u m in  lab e lle d  w i th  io d in e -1 2 5  (p . 2 2 2 5 .2 )  is  u s e d  u  
m e a s u re  b lo o d  a n d  p la sm a  v o lu m e s , b lo o d  d r c u la t io n ,  a n t  
c a rd ia c  o u tp u t.  A  s u s p e n s io n  o f a lb u m in  m ic ro sp h e re s  w iữ  
p e rO u ư e n  (p . 1 5 9 5 .2 ) is  a v a ila b le  f o r  e n h a n d n g  card ia , 
u l tr a so u n d  im a g in g .

R e c o m b in a n t ỉo rm s  o í  h u m a n  a lb u m in  h a v e  b e e r  
d e v e lo p e d  as  e x d p ie n ts  fo r  v a c d n e s  a n d  o t h e r  d ru g  
P ro d u c ts , a n d  fo r  t h e  ư e a tm e n t  o f  h y p o a lb u m in a e m ia  a n d  
h y p o v o la e m ic  sh o c k .

A lb u m in  S o lu tio n s  a re  u su a lly  a v a ila b le  as 4 .5 %  o r  5%  
Solu tions, w h ic h  a re  iso -o sm o tic  w i th  p lasm a . a n d  a s  2 0 %  or 
2 5 %  S o lu tions  w h ic h  a re  h y p e ro s m o tic  vvith resp e c t to  
p la sm a , a n d  c a u se  a  m o v e m e n t  o f  f lu id  ỉ r o m  th e  
e x tra v a sc u la r  to  t h e  in tra v a s c u la r  c o m p a r tm e n t.  T hese  
c o n c e n tra te d  S o lu tio n s  m a y  b e  u se d  u n d i lu te d  o r  m a y  b e  
d ilu te d  w ith  a  su ỉta b le  so lu tio n , c o m m o n ly  s o d iu m  c h lo rid e
0 .9 %  o r  g lu co se  5 % . A d e q u a te  h y d r a t io n  s h o u ld  b e  
m a in ta in e d  a n d  e le c tro ly te s  m o n ito re d  in  p a tie n ts  rece iv in g  
h y p e ro s m o tìc  S o lu tio n s  o ỉ  a lb u m in .

T h e  a m o u n t  oi a lb u m in  s o lu ú o n  g iv e n  vvill d e p e n d  u p o n  
th e  d in ic a l  c o n d iú o n  o ỉ  th e  p a t ie n t  a n d  th e  r e sp o n se  to  
ữ e a tm e n t .  T h e  ío llo tv in g  d o ses  h a v e  b e e n  su g g ested :
•  a c u te  h y p o v o la e m ic  s h o d c  a n  in it ia ỉ  do se  o f 2 5  g (io r

e x a m p le , 5 0 0 m L  o f a  5 %  s o lu tio n  o r  ỈO O m L o í  a  25 %  
so lu tio n )  N.

•  h y p o p ro te in a e m ia :  a  m a x im u m  o f 2  g /k g  d a ily
T h e  ra te  o í in tr a v e n o u s  in tu s io n  s h o u ld  b e  a d ju s te d  
a c co rd in g  to  t h e  in d ic a tio n  a n d  p a t ie n t  r e sp o n se , b u t  in  
g e n e ra l , su g g e ste d  r a te s  o ỉ  in íu s io n  a re  u p  to  5 m L /m in u te  
(5 %  so lu tio n )  o r  1 to  2 m L /m in u te  (2 0 %  so lu t io n ) .  In  
p ỉa sm a p h e re s is  t h e  a lb u m in  in ỉu s io n  ra te  s h o u ỉd  b e  
a d ju s te d  a c co rd in g  to  t h e  r a te  o f re m o v a l.

F o r  t h e  u se  o f  a lb u m in  in  c h ild re n , s e e  belovv.
A lb u m ỉn  Solutions should not b e  u s e d  ỉor p a re n te ra l  

nutrition.
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A d m ỉn is tn r i io n  in  c h ild re n . T h e  a m o u n t  a n d  c o n c e n ơ a -  
t io n  o ỉ  a lb u ro in  s o lu t io n  g iv e n  wiU d e p e n d  u p o n  th e  d in i-  
ca l c o n d it io n  o f  th e  p a á e n t  a n d  th e  r e s p o n s e  to  a e a tm e n t .  
W h e n  u s e d  in  c h ild re n  t h e  ío ỉlovving  d o ses, g iv e n  b y  in ư a -  
v e n o u s  in h is io n , h a v e  b e e n  su g g ested :
•  a c u te  h y p o v o la e m ic  sh o c k : a n  in ìt ia l  d o s e  of a b o u t  1 g /k g
•  h y p o p ro te in a e m ia :  a  m a x im u m  o f 2  g /k g  d a ily
•  n e o n a ta ỉ  h y p e ib i l iru b in a e m ia  a s s o d a te d  w i th  h a e m o -  

ly tic  d isease  o f  t h e  n e w b o m :  I g /k g  b e ío re  o r  d u r in g  
e x c h a n g e  t r a n s ỉu s io n  (u sin g  a  c o n c e n tr a te d  so lu tio n  
s u c h  as 2 5 %  a lb u m in )
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Adverse Effects and Precautions
A d v e n e  re a c tio n s  to  a lb u m in  in iu s io n  o c c u r  ra re ly  a n d  
i n d u d e  n a u s e a  a n d  v o m itin g , in c r e a s e d  sa liv a tio n , ũ u sh in g , 
u r tic a r ia , h y p o te n s io n , ta c h y c a rd ia ,  a n d  íeb rile  rea c tio n s . 
T h ese  e ííec ts  u s u a lly  re s p o n d  to  slovvỉng o r  s to p p in g  th e  
in ỉu s io n . A llerg ic  rea c tio n s , i n d u d in g  s e v e re  a n a p h y la c tic  
sh o ck , a re  po ssib le . R ap id  in c re a se s  i n  d r c u ỉa to r y  v o lu m e  
c a n  c a u se  v a sc u la r  o v e rlo a d , h y p e r te n s io n , h a e m o d iỉu tio n , 
a n d  p u lm o n a ry  o e d e m a . S o lu tio n s  c o n ta in in g  a lb u m in  20  
o r  2 5 %  a re  h y p e ro s m o tic  a n d  dravv  flu id  b o m  th e  
e x tra v a sc u la r  c o m p a r tm e n t.

In h is io n  o f a ỉb u m in  S o lu tio n s  is  c o n tra - in d ic a te d  in  
p a tie n ts  vvith s e v e re  a n a e m ia  o r  h e a r t  fá i lu re .  T hey  s h o u ld  
b e  g iv e n  w ith  c a u tio n  to  p a tie n ts  w i th  h y p e n e n s io n  o r  lo w  
c a rd ia c  rese rv e . D e h y d ra te d  p a tie n ts  m a y  r e q u ữ e  a d d ít io n a l  
ílu id s. I n ju re d  o r  p o s to p e ra tiv e  p a t ie n ts  s h o u ld  b e  o b se rv e d  
c a re íu ỉly  w h e n  g iv e n  a lb u m in  a s  t h e  ríse  i n  b lo o d  p re s su re  
m a y  re s u l t  in  b le e d in g  b o m  p re v io u s ly  u n d e te c te d  sites.

H u m a n  a lb u m ỉn  p re p a ra tío n s  c a r ry  a  risk  o f  v ira l 
t ra n s tn is s io n . M a n u ỉa c tu i in g  p ro ce sse s , i n d u d in g  h e a d n g  
to  a b o u t  6 0  d e g re e s , h a v e  r e d u c e d  t h e  r ìsk  o f  t ra n sm ittin g  
so m e  v ữ a l  in ỉe c tio n s .

Aluminium toxichy. A lb u m in  S o lu tio n s  m a y  c o n ta in  
a p p re d a b le  a m o u n ts  o f a lu m in iu m . M a rk e d  in c re a se s  ÚI 
p ĩa s m a -a lu m in iu m  c o n c e n tra t io n s  h a v e  b e e n  ío u n d  in  
p a tie n ts  re c e iv in g  la rg e  v o lu m e s  b y  in ỉu s io n  a n d  a c c u m u -  
la ú o n  o í  a lu m in iu m  m a y  o c c u r  i n  p a tie n ts  vvith re n a l  
im p a irm e n L 1"3 I n  t h e  UK  a lb u m in  S o lu tio n s  w ith  a n  a lu -  
m in iu m  c o n te n t  o f  less t h a n  2 0 0 m ic ro g ra in s / l iư e  a re  
a v a ila b le  for u se  in  p r e m a tu r e  in ía n ts  a n d  p a tỉe n ts  u n d e r-  
g o in g  dialysis.

1. MUlỉner DS, tí ai. Inadvcitent aluminum administration during plasma 
exchange due to aluminum contamination of aỉbumin-rrplacemcnt 
Solutions. N Engl j ụ t d  1985; 812:165-7.

2. Maher HR. tí aỉ. Accumulation ot aluminium in chronic rcnal íailure due 
10 admlnistiation of albumin replacement sotudom. £MJ 1986; 192: 
306.

3. Maharaj D, tí al. Aỉumlnium bone dỉsease ỉn patients reccivỉng plasma 
exchange with contanúnated albumin. BMJ 1987; 295: <93-6.

Critìcally ill parients. V o lu m e  e x p a n s io n  w i th  a lb u m in  (a 
co llo id ) h as  b e e n  vvidely u s e d  in  c r itíc a lỉy  ill p a tie n ts , 
a l th o u g h  its  u s e  h a d  n e v e r  b e e n  ío rm a lly  te s te d  in  large  
c o n tro lle d  s tu d ie s . A  sy s te m atic  rev ievv  b a se d  o n  ava ila b le  
s tu d ie s  u p  to  M a rc h  1998 ( re la t iv e ly  sm all, o ld  s tu d ie s  th a t  
re c o rd e d  o n ly  a  sm a ll n u tn b e r  o f  d e a th s )  su g g e ste d  th a t  
a lb u m in  w as o ỉ  n o  b e n e h t  in  c r ìtic a lly  ill p a tie n ts  w ith  
h y p o v o la e m la , b u m s ,  o r  h y p o a lb u m in a e m ia ,  a n d  th a t  ỉ t  
m ig h t b e  lin k e d  to  in c re a se d  m o r ta li ty .1 T h e  a u th o rs  o f  th e  
revievv sư e sse d  th a t  th e se  re s u lts  s h o u ld  b e  t re a te d  w ith  
c a u tio n  b u t  n e v e rth e le s s  c a lle d  fo r  a n  u r g e n t  reco n s id e ra -  
t ìo n  o f  th e  u se  o f  a lb u m in  in  c r itic a lly  ill p a tie n ts .

T h e  revievv w a s  se v ere ly  c r i t iã s e d 2 a n d  vvhile i t  w as 
rec o g n ise d  th a t  a lb u m in  h a d  p r o b a b ly  b e e n  o v e ru se d  in  th e  
p a s t  i t  w a s  c o n s id e re d  th a t  m o re  s tu d ie s  w e re  r e q u ữ e d  to  
d e h n e  th e  e f f e a  o f  a lb u m in  o n  m o r ta li ty .3"5 A n o th e r  
revievv4 fo u n d  t h a t  t h e  u se  o f  a lb u m in  d id  n o t  s ig n iS can tly  
a ffec t m o rta lity ; th is  m e ta -a n a ly s is  h a d  b ro a d e r  a i t e r i a  a n d  
in d u d e d  s tu d ie s  t h a t  w e re  c o n s id e re d  to  b e  re le v a n t b u t  th a t  
h a d  b e e n  e x d u d e d  b y  th e  o th e r  r e v ie w .

I n  re sp o n se  t o  th is  d e b a te . a lb u m in  4 %  w as c o m p a re d  
vvith so d iu m  c h lo r ìd e  0 .9 %  fo r  r e s u s d ta t io n  in  a  s tu đ y  of 
6 9 9 7  h y p o v o la e m ic  p a tie n ts  i n  in te n s iv e  c a re  ( th e  SAFE 
s tu d y ) .7 T his la rg e , ran d o m ise d , d o u b le -b ỉ in d  s tu d y  ío u n d  
e q u iv a le n t  ra te s  o ỉ  d e a th  b o m  a n y  c a u se  d u r ín g  th e  2 8 -d ay  
s tu d y  p e rio d . S u n d v a l- t im e  d u r in g  th e  2 8  days, le n g th  of 
s ta y  in  th e  in te n s iv e  c a re  u n i t  a n d  in  h o sp ita l, tũ n e  o n  
m e c h a n ic a l  in h a la tio n  o r  r e n a l  r e p la c e m e n t  th e ra p y , a n d  
d e v e lo p m e n t o ỉ  o rg a n  ta i lu re  vvere a lso  sim ilar. A lth o u g h  
th e s e  tw o  f ỉu id s  s e e m  c l in ic a l ly  e q u iv a l e n t  i n  a  
h e te ro g e n e o u s  p o p u la t io n  o f  p a ú e n ts  in  in te n s iv e  care, 
íu r th e r  s tu d y  o f  s e le c te d  g ro u p s, s u c h  as  th o se  vvith t ra u m a  
o r  s e v e re  sepsis, ỉs r e q u ire d .

A n  u p d a te  to  t h e  o rig in a l 1 9 9 8  re v ie w  in d u d e d  th e  
re su lts  o f  SAFE. T h e  a u th o rs  m a in ta in e d  th a t  p a tie n ts  w ith  
b u r n s  (a  g ro u p  e x d u d e d  b o m  th e  la rg ẽ  s tu d y )  o r  
h y p o p ro te in a e m ia  m ig h t s till b e  a t  risk  of in a re a se d  
m õ rtã li ty , a n d  a l th o u g h  n o  lo n g e r  su g g e stin g  a g e n e ra lly  
in c re a se d  risk, c o n d u d e d  th a t  t h e r e  w a s  n o  e v id e n c e  th a t  
a lb u m ỉn  re d u c e d  m o rta li ty  in  p a tie n ts  w i th  h y p o v o lae m ia . 
W h e th e r  h ig h ly  se le c te d  g ro u p s  o f  c ritic a lly  ill p a tie n ts  
m ig h t  b e n e b t  is  a s  y e t  u n d e a r .*

P h a rm a c o v ig ila n c e  d a ta  r e p o r te d  to  a lb u m in  su p p lie rs  
o v e r  3 y ea rs  (1 9 9 8  to  2 0 0 0 ) h a v e  a lso  b e e n  a n a iy se d .’ 
D u r in g  th is  p e r io d  o f  h e ig h te n e d  a w a re n e s s  a b o u t p ossib le  
a d v e rs e  effects o f  a lb u m in , d u e  t o  t h e  p u b lic a tio n  o f  th e  
1 9 9 8  revievv, a  t o ta l  o f 1 .6 2 X 1 0 7 d o se s  o f  4 0 g  h a d  b e e n  
d is tr ib u te d . S e r io u s  ád v e rse  e íte c ts  p o ss ib ly  o r  p ro b ab ly  
re la te d  to  a lb u n ũ n  vyere ỉ o u n d  to  b e  ra re , a n d  n o  d e a th  vvas 
d a s s i í ie d  as p ro b a b ly  re la te d  to  a lb u m b i  u se .

O n  a  b ro a d e r  Iev e l, d e b a te  c o n tin u e s  a b o u t  th e  re la tìv e  
m e r i ts  a n d  risks o f  su c h  c o llo id  S o lu tio n s , c o m p a re d  w ith  
th o s e  o f  c ry s ta llo id s  su c h  a s  g lu c o se  o r  so d iu m  ch lo rid e

Solutions, in the management o f hypovolaemia .and sh o ck  
(p. 1 2 7 9 .3 ).
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D ik itio n . If c o n c e n tra te d  a lb u m in  S o lu tions  a re  to  b e  
d i lu te d  b e ío re  use , a  s u ỉta b le  so lu tío n  su c h  a s  so d iu m  
c h lo r id e  0 .9 %  o r  g lucose  5 %  m u s t  b e  u se d . A lb u m in  2 5 %  
th a t  w a s  e rro n e o u s ly  d i lu te d  vvith w a te r  to  p ro d u c e  a  
h y p o -o sm o la r  a lb u m in  5 %  so lu d o n  h a s  p ro d u c e d  se v ere  
h a e m o ly s is  a n d  re n a l  ía i lu re  in  p a tie n ts  u n d e rg o in g  
p la sm a p h e re s is ,1,2 m d u d in g  o n e  ia ta lity .3

1. Steỉnmuũer DR. A dangeroús error in the dilutỉon of 25 pẹrcent 
albumin.NBngUMed 1998; 338: 1226.

2. Pierce LR. et aỉ. Hemoỉyâs and renal íaỉỉure assodated with use oí steriỉe 
water for lnjectỉon to dỉlute 25% human aĩbumin solutỉon. Am J Heaừh- 
Syst Pharm 1998; 55: 1057,1062, 1070.

3. Anonymous. Hemolysis assodated with 25% human aỉbumin đỉluted 
with sterỉle water—United States. 1994-1998. MMWR 1999; 48: 157-9.

P o r p h y r ia .  T h e  D ru g  D a ta b ase  fo r A c u te  P o rp h y ria , c o m - 
p ile d  b y  th e  N orvvegian P o rp h ý ria  C e n ư e  (N A PÒ S) a n d  
th e  P o rp h y ría  C e n ư e  S w ed e n , d a s s ib e s  a lb u m in  as  n o t  
p o rp h y rin o g e n ic ;  i t  m a y  b é  u s e d  as  a  d ru g  o f  ũ r s t  ch o ice  
a n d  n o  p r e c a u tio n s  a re  r ie e d e d .1

1. The Drug Database ỉor Acute Poiphyrỉa. Available at: http://www. 
drugs-porphyria.org (accessed 13/10/11)

T ra n sm iss io n  o f  in íe d io n s .  T h e re  h as  b e e n  c o n c e m  th a t  
a lb u m in  p re p a ra ú o n s  m a y  c a rry  a  p o te n t ia l  r isk  o f  t ta n s -  
m is s io n  o f v ira l a n d  su b v ira l p a rt ìd e s ,  n o ta b ly  C re u tz fe ld t-  
J a k o b  d isease . I n  1993, Pasteur-Méritux (o n e  o f  th e  larg e s t 
p ro d u c e rs  o f b lo o d  P ro d u c ts) w i th d re w  a ll P ro d u c ts  c o n - 
ta in in g  a lb u m in  d e riv e d  b o m  p la c e n ta l  blood* d u e  to  
u n c e r ta in ty  re g a rd in g  th e  a d e q u a c y  o f  sc re e n in g  p ro ce -  
d u re s  fo r p la c e n ta s  as a  so u rc e . ỉ t  w a s  c o n s id e re d  th a t  t h e  
a g e n t  resp o n s ib le  for C re u tz fe ld t-Ja k o b  d isease  m ỉg h t b e  
c o n ta in e d  in  p la c e n ta s  b o m  vvom en w h o  h a v e  b e e n  t re a -  
te d  w i th  g ro w th  h o rm o n e  d e rìv e d  b o m  c a d a v e r  p ỉtu i-  
ta r ie s . M o re  rec e n tly , t h e  p ro d u c tio n  o f  b lo o d  P ro d u c ts  
( in d u d in g  a lb u m in )  u s in g  p la sm a  b o m  UK  d o n o rs  h a s  
b e e n  p h a s e d  o u t  d u e  to  th e  p ossib le  risk  o f tra n sm is s io n  o f  
n e w  v a r ia n t  C re u tz fe ld t-Ja k o b  d isease.

1. Anonymous. Placental-derived aỉbumin prepaiadons wỉthdrawn. WHO 
.Drugln/1994; 8: 29-30.

P r e p a r a t i o n s

Proprietary Preparotions (details a re  given in  Volum e B)

Single-ingredìent Preporotions. Arg.: A lbưm inan  Bum inate; 
Flexbum in; Zenalb; AustraL: Albumex; Austria: A lbunorm ; 
Belg.: A lbunorm ; Alburex; Flexbum ín; O ctalbine; Braz.: 
A lbum inar; A lburex; B eribum in; Blaubứnax; Octalbin; Plasbu- 
m in; CanatL: A lburex; A lbutein; B um ịnate; P lasbum in; OĩŨỊT. 
P lasbum in t; China: A lbum inar (M S ); AlbuRx (ỉcSỊM.); 
A lbutein; A npu Laishi ($ (fD Ẽ d ;); B um inate; O ctapharm a ( l i  
iắ ) ;  P lasbum in (3 # r? S ); Cz.: A lbunorm ; Alburex; F lexbum in; 
Denm.: A lb u m in ad v h  Flexbum in; Maasol; Nanocoll; O ctalb in t; 
Venticoll; Fin.: Albuman; Albuminativ; Aibunorm; Hexbunún; 
O ctalbin; Fr.: Albunorm ; Flexbum in; O cta lb inet; Vlalebex; 
Ger.: Albiomin; Albunorm ; Alburex; H um analb in ; P lasbum ỉn; 
G r Albiomin; A lbum an; A lbum inar; A lbum inativ; Alburex; 
F lexbum in; H ibum ine; N ia lbum ia ' Plasbum in; Zenalb; Hottg 
Kong: Album ex; Albutein; Biseko; B um inate; K am ap h arm t; 
NSAf; P lasbum in; Irtdùr. Alba; Albudac; Album ed; A lbum eon; 
A lb u re l  A lbutein; Biseko; H um in; Indotu: Albapure;
A lbum inan  Alburaas; A lbutein; Cealb; Fann in ; H m album in; 
O ctalbin; P lasbum in; Robum in; Zenalb; Iri.: A Ibum inaávf; 
A lbunorm ; Flexbum in; Israel-. Albiomin; A lbum inatív; Egg 
Plus; Prosstimage Kít (MAA); Zenalb; ItaL: Albital; A lburex; 
A lbutein; Nanocoll; Octalbin; Plasbum in; Jpn : M edvray; M alay- 
iia: A lbutein; B tun inatef; Zenalb; Mex.: A lbunate; Octalbin; 
V a nderbum in t; Neth.: A ỉbum an; A lbunorm ; A lburex; Cealb; 
Flexbum in; Octalbỉne; Norw.: A lbum inatìv t; F lexbum in; NZ: 
A lbum ex; Octalbin; Phũipp.: Album ax; A lbum inar; Alburel; 
A lbutein; Kedrialb; Plasbum in; P lasbutein; Zenalb; PoL: Biseko; 
Port.: Albiomin; A lbum inativ t; A lbunorm ; A lburex; F lexbu- 
m in; Rus.: Plasbum in (IlaaaSyMHH); Zenalb (3eaaja6); S.Afr.: 
A lbusol' Singapore. A lbutein; B um inate; NSA' Zenalb; spãin: 
A lbiom in; A lbunonn; A lburex; Albutein; Flexbum in; Octal- 
b in t;  P lasbum in; S w t í :  A lbum inativ; A lbunorm ; Flexbum in;

Svria.: Plexbumin; T h a i ;  Albiomin; Alburaas; Albutein; 
Bum inate; F lexbum in; Zenalb; Turk.: Alba; A lbum an; 
Albuminar; Biotest; Cealb; Plasbum in; Vialebex; Zenalb; UK: 
A lbunonn; Alburex; A lbutein; F lexbum in; O brum an; Zenalb; USA: A ỉbum arc A lbum inar; A ỉbuSx; Albutein; B um ina te t; 
Kedbumin; Plasbum in.

MubHngredient Preparolions. Denm.: Pharm algèn A lbum in; 
Rus.: Perrohem atogẽn (<bepporeMaiorea); Hem atõgen c  (Fo<a- 
ToreH Q; H em atogen c vi tã  (reMaroreH c  Bma); H em atogen 
Nova (reuaroreH Hoauii); SweéL: Tisseel Duo Quick; Ukr.: Lac- 
toprotein-C (JIaxToapcneHH-C).

Pharmacopoektl Preparations
Ph. Eur.: H um an Alhiim in Solution;
USP 36: Aỉbum ỉn H um an.

Aminaphthone
^mỊnaítpna; Ạminaftone; Aminaphtone; Arĩiinọnaphtlione. 
2-Hydroxy-3-methylnaphtho-1,4-hydroquìnonẽ, 2^t:arpino- 
beraoate); 3-Methylnàphthalene-íẪ^òiQt. 2-C4-amÌnòben- 
zoate). * ' . oV
C,8H,5N04=3C93 ‘ -
CAS-  14748-94-8 ' ■ ■ . ■ ‘
UNII —  03JLX11PE9

Profile
A m in a p h th o n e  is  a  h a e m o s ta tìc . D aily  dòses o f 150  to  
225 m g  orally  h a v e  b e e n  u sed .

P r e p a r a t í o n s

Preprielary  P reparationỉ (details are given in  Volum e B)

Single ingre đ e n t PrBparotions. Braz.: Capilarrm a; Ital.: Capillar- 
ema; PorL: Capilarema. . .

A r n i n o c a p r o i c  A c i d  IBAN.USAN, riNNi 
Acide Aminocaproĩque; -Ácido' aminoeapróico; Ácido 
aminocaproico; Addum Amlnocaproicurp; Ammocaproico,- 
ẩddo; Aminocapronsãure;. Aminobpronihappo; Aminoka- 
prono rũgỉtis; Aminokapronsav;;; Aminokapronsyra; :CL- 
1Ọ304; CY-116; EACA; Epsilon Aminooaproic 'Acid;'JD-177; 
Kwas £-aminokapronowy; Kỹselina 'aminokapronová; NSC-
26154; AMMHOKanpoHOBan KncnoTa. ..... "
6-Aminohexanoĩc aad. ......
QHl3NOj=13U 
àÚ — 60-32-2. • ■
ATC—B02M01.
ATC Vet —  QB02AAO1. .
,um— U6FÌ787206.
Pharmacopoeias. In  Eur. (see p . vii) a n d  us.
P h . E u r. 8: (A m in o cap ro ic  A ú d ) .  A  vvhite o r  a lm o s t w h ite , 
c rysta llm e p o w d e r  o r  c o lo u rless  crysta ls. F reely  so lu b le  in  
w a te n  sligh tly  so lu b le  in  a lc o h o l. A  2 0 %  s o lu tio n  in  vvater 
h as  a  pH  o f 7.5 to  8 .0 .

U S P  36: (A m in o cap ro ic  A d d ) .  A  fine , w h ite , o d o u rle ss  o r  
p racd ca lly  o d o u rle ss , c ry s ta llin e  p o w d e r . So lu b le  1 i n  3 of 
w a te r  a n d  1 in  4 5 0  o f m e th y l a lc o h o l  slỉg h tly  so lu b le  in  
a lcohol; p rac tica lly  in so lu b le  in  c h lo ro fo rm  a n d  in  e th e r ;  
tre e ly  so lub le  in  a t íd s  a n d  in  a lkalis . Its  Solu tions a re  n e u tr a l  
to  litm us. S to re  in  a i i t ig h t  c o n ta in e rs .

Uses and Administration
A m ỉnocapro ic  a d d  i ỉ  a n  a n tiũ b r in o ly tic  u se d  sim ila r ly  to  
tra n e x a m ic  a d d  (p . 1 1 6 4 .2 )  in  th e  t r e a tm e n t  a n d  
p ro p h y lax is  of h a e m o r rh a g e  a s so d a te d  w ith  excessive  
Bbrinolysis. I t  h a s  a lso  b e e n  u se d  in  th e  p ro p h y la x is  o f 
h e re d ita ry  a n g ío e d e m a  (p. 1132 .1 ).

A p lasm a  c o n c e n tra tio n  o f  a b o u t 1 3 0 m ia o g ra m s /m L  is 
co n s id e red  to  b e  n e c essa ry  fo r  e ííec tiv e  in h ib i tio n  ồf 
S brinolysis a n d  th e  re c o m m e n d e d  d osage  sc h e d u le s  a re  
a im e d  a t p r o d u d n g  a n d  m a in ta in in g  th is  c o n c e n tra tio n  fo r 
as lo n g  as is ne c essa ry . F o r  th e  ư e a tm e n t  o f h a e m o r r h a g e ,  
am in o c a p ro ic  a d d  m a y  b e  g iv e n  o ra lly  in  a n  in ỉt ia l  d o se  o ỉ  
5 g ,  fo llo w ed  b y  1 o r  1 .25  g  e v e ry  h o u r .  A ltem a tiv e ly , 
s im ila r  doses m a y  b e  g iv e n  in tra v e n o u s ly  a s  a  2 %  so lu tìo n ; 
th e  ỉn itỉa l dose  (4  to  5 g )  s h o u ld  b e  g iv en  o v e r  o n e  h o u r  
fo llow ed  b y  a  c o n tin u o u s  in fu s io n  o f 1 g /h o u r .  U p to  8  h o u is  
o f tre a tm e n t  is o f te n  s u ỉh d e n t .  S h o u ỉd  t re a tm e n t  n e e d  to  b e  
e x te n d e d . t h e n  th e  m a x im u m  d o se  o v e r  2 4  h o u rs  s h o u ld  
n o t  n o rm a lly  e x c e e d  2 4 g .

A m in o cap ro ic  a d d  m a y  b e  g iv en , u su a lly  w ith  {acto r v m  
o r  IX P ro d u c ts , a s  p ro p h y la x is  o r  ữ e a tm e n t  i n  p a tie n ts  w i th  
h a e m o p h i l ỉ a  (p . 1 1 26 .3 ) w h o  u n d e rg o  d e n ta l  e x tra c tio n . 
O ra ỉ doses o f 50  to  100  m g /k g  (u p  to  6  g) m a y  b e  g iv e n  e v e ry  
4  to  6  h o u rs  ( m a x ứ n u m  2 4  g  p e r  2 4  h o u rs ) .  T re a tm e n t  m a y  
b e  s ta r te d  b e ío re  t h e  p ro c e d u re ,  a n d  is u su a lly  g iv e n  fo r  a  
to ta l  of 7  to  10 d ay s.

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

http://www.mhra.gov.uk/home/ldcpIg
http://www
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C a re  is  r e q u ữ e d  w h e n  a m in o c á p ro ic  a d d  is u s e d  in  
p a tie n ts  w i th  r e n a l  im p a k m e n t  a n d  do sag e  s h o u ld  b e  
re d u c e d .

H e r e d i ta r y  a n g io e d e m a .  In  t h e  m a n a g e m e n t  of 
h e re d i ta r y  a n g io e d e m a  (p. 2 4 8 5 .2 ), a n tif ib r in o ly tic  d ru g s  
m a y  b e  u se d  a s  a n  a l te m a t iv e  to  a n d ro g e n s  fo r  th e  
p ro p h y la x is  of a tta c k s . T h e  u s u a l  o ra l d o se  o l a m in o c a -  
p ro ic  a d d  in  su c h  p a tìe n ts  ũ  1 g  th r e e  o r  ỉ o u r  tim e s  da ily . 
I t  h a s  a lso  b e e n  u se d  in t ra v e n o u s ly  ỉo r  a c u te  a tta c k s , a n d  
a n e c d o ta l  rep o r ts  suggest it  m a y  b e  m o d e s tly  h e lp íu l ,  b u t  
th e r e  is n o  p u b lish e d  e v iđ e n c e  su g g e stin g  s ign iG can t b e n e -  
f it .‘

1. Zuraw BL Current and íuture therapy for heredỉtary angỉoedema. Oin 
Immunoi 2005; ỉ  14: 10-16.

Adverse Effeơs
A d v e rse  e£fects a s so d a te d  w i th  a m in o c a p ro ic  a d d  i n d u d e  
d o s e -re la te d  g a s tro in te s tin a l d is tu rb a n c e s , d izz iness, t in n i-  
tu s ,  h e a d a c h e , n a sa l a n d  c o n ju n c tiv a l  co n g e stio n , a n d  
ra sh e s . A m in o ca p ro ic  a d d  m a y  c a u se  m u s d e  d a m a g e . This 
h a s  u s u a lly  o c c u ư e d  vvith h ig h  d o ses  g iv e n  fo r p ro lo n g e d  
p e rio d s ; r e n a l  ta i lu re  m a y  d e v e lo p . T h ro m b o tic  co m p lica - 
t io n s  h a v e  b e e n  re p o r te d , a l th o ũ g h  th e y  a re  u su ă lly  a 
c o n s e q u e n c e  of in a p p ro p r ìa te  u se . If  a m in o c a p ro ic  a d d  is 
g iv e n  b y  rap id  in tra v e n o u s  in je c tio n  it  can  p ro d u c e  
h y p o te n s io n , b rad y c a rd ia , a n d  a r rh y th m ia s .  T h e re  h a v e  
b e e n  re p o r ts  o f a  few  p a tie n ts  su H erin g  f ro m  co n v u ls io n s , 
d ry  e ja c u la tio n , o r  ca rd ia c  a n d  h e p a tic  d a m a g e .

E ffe d s  o n  th e  b lo o d . V ery  h ig h  d o se s  o f a m in o c a p ro ic  
a d d  (3 6  g o r  m o re  dai]y) h a v e  b e e n  g iv en  in tr a v e n o u s ly  in  
t h e  m a n a g e m e n t  o f su b a ra c h n o id  h a e m o r rh a g e  (see 
S tro k e , p . 1 2 6 9 .2 ). O n e  s tu d y 1 re p o r te d  re b le e d in g  a n d  
ex c ess iv e  in tra -o p e ra tiv e  b le e d in g  a n d  su g g ested  th a t  th is  
w a s  d u e  to  a n  a n tip la te le t  e ffe c t o f  th e  a m in o c a p ro ic  a d d .  
H ovvever, a  c o m m e n t o n  th is  r e p o r tJ p o in te d  o u t  th a t  a n y  
a n tip la te le t  e ỉfe c t w a s  in d e p e n d e n t  o f i ts  an tiĐ b rin o ly tic  
a c tio n  a n d  th a t  th is  effec t c o u ld  o n ly  a g g ra v a te  reb le e d in g , 
i f  i t  OCCUIS, r a th e r  t h a n  c a u s in g  it. H ovvever, e a rly  su rg ica l 
in te r v e n t io n  is n o w  u s e d  to  m a n a g e  su b a ra c h n o id  
h a e m o r rh a g e , a n d  in  a  se rie s  o f  3 0 7  p a tie n ts  tre a te d  w ith  
h ig h -d o s e  s h o r t - te rm  a m in o c a p ro ic  a d d  b e ío re  e a rly  su r-  
g e ry  i t  w a s  f o u n d  th a t ,  c o m p a re d  w i th  o ld e r  rep o r ts  in  th e  
l i te ra tu re ,  th e r e  w a s  a  Io w  ra te  o f  re b le e d in g  yv ith o u t a n  
a p p a re n t  in c re a se  in  a d v e rse  e ffe c ts .J

ỉ .  GlickR, etal. High dosí t -ammocaproỉcadd prolongs thebleedỉng lime 
and ỉncreases reblcedỉng and imraoperative hemoirhâge ỉn patìems 
wíth subaradmoid hemõrrhage. Neưrvsuryery 1981; 9: 398-401.

2. KasseD NF. CommeữL Neuroturgery 1981; 9: 401.
3. Lripzig TJ, tí al. Reduđng the riỉk of rebleeding beíore early aneurysm 

suigexy: a possỉble role ỉor antìSbrinolyức therapy. ĩ  NeunatTỊ 1 997; 86: 
220-5.

E f fe d s  o n  th e  I d d n e y s .  A d v e rse  r e n a l  e ííe c ts  o f a m in o c a -  
p ro ic  a d d  a re  r a r e  b u t  h a v e  in d u d e d  re n a l  a r te r ia l  
th ro m b o s is , g lo m e ru la r  ca p illa ry  th ro m b o s is , a n d  re n a l  
p e lv ic  o r  u r e te ra l  o b s tru c tio n  c a u se d  b y  u p p e r  u r in a r y  
t r a c t  th ro m b o s is .1 C ases o f  a c u te  r e n a l  ía i lu re  a s so d a te d  
w i th  m y o p a th y  a re  d e sc rib ed  u n d e r  E H ects o n  th e  M u s- 
d e s ,  b e lo w .

1. Manịunath G. tí al. Epàlon-aminocaproic add and renaỉ compUcations; 
case report and review of the ỉiteranưe. ơin Nephroi 2002; 58: 63-7.

E f íe d s  o n  th e  m u s d e s .  T h e re  h a v e  b e e n  cases  o f re v e rs ib le  
m y o p a th y ,1-4 a s s o d a te d  w ìth  d a ily  d o ses  o f a m in o c a p ro ỉc  
à d d  rạ n g in g  f ro m  10 to  4 9  g  a n d  ư e a tm e n t  d u ra t io n s  of 
a b o u t  1 to  3  m o n th s .  I n  so m e  p a tíe n ts  m y o g lo b in u ria  o r 
a c u te  tu b u la r  n e c ro s is  a lso  o c c u rre d . S u g g e s te d  m e c h a n -  
ism s  ío r  th e  re a c t io n  h a v e  i n d u d e d  a  d ire c t  d o se -re la te d  
e f f e a  o n  th e  m u s d e  h b r e 2 o r  a  d e íe c t  in  a e ro b ic  e n e rg y  
p ro V isio n  in d u c e d  b y  a m in o c a p ro ic  a d d . 5

1. Brown 3K a  al. Myopathy inductd by epsUon-aminocaproic acid. J 
■ ỉỉẹ u ro a trs 1982; 57 :130-4.

2. Varmette JAL, van Wljngaarden GK. Epsỉlon-amỉnocaproic aód 
myopatby. BurNtuhl 1982; 21:242-8.

3. Van Renterghem D. tí ai. Epsilon amỉno caproic acỉd myopathy: 
addidonal ícãturM. ab! Neunl NaaaatiỊ 1984: 84: 153-7.

4. Scymour BD, Rubinger M. Rhabdomyolysis ỉnduced by epsỉIoQ- 
aralnocaproic add. Am Pharmaathtr 1997; 31: 56-8.

Precautiòns
A s fo r  T ra n e x a m ỉc  A d d , p . 11 6 5 .2 .

T h e  r a n g e  o f a d v e rse  e ữ e c ts  t h a t  h a v e  b e e n  n o te d  w ith  
a m in o c a p ro ic  a d d  ỉn d ic a te s  t h a t  c a u tìo n  is r e q u ire d  in  
p a t ie n ts  w i th  r e n a ỉ  o r  c a rd ia c  d iso rd e rs . S h o u ld  ơ e a tm e n t  
b e  p r o lo n g e d ,  i t  is  a d v is a b le  t o  m o n i to r  c r e a t in e  
p h o s p h o k in a s e  v a lu e s  fo r  signs  o f  m u s d e  d a m a g e .

R e n d  im p a in n e n t .  H ig h  a n io n  g a p  m e ta b o lic  a d d o s is  
d e v e lo p e d  in  a  6 5 -y e a r-o ld  w o m a n  vvith sep sis  a n d  a c u te  
r e n a l  ía i lu re  w h o  re c e iv e d  a m in o c a p ro ic  a d d  ío r  a  h a e -  
m o rrh a g ic  c o a g u lo p a th y .1 T h e  a d d o s is  im pTO ved te m p o ra -  
r ily  a f te r  h a e m o d ia ly s is  a n d  r e s o lv e d  o n  w ith d ra w a l o f 
a m in o c a p ro ic  a d d  a n d  sy s te m ic  a lk a lin isa tío n . A lth o u g h  
th e  d o se  o f a m in o c a p ro ic  a d d  h a d  b e e n  re d u c e d  b e c a u se  
o f  r e n a l  im p a irm e n t,  i t  w a s  su g g e ste d  th a t  m o re  c o n se rv a -

tìv e  d o s in g  a n d  d o s e  m o n ito r in g  m a y  b e  in d ic a te d  in  su c h  
p a tie n ts .  H y p e rk a la e m ia  h a s  b e c n  a tt r ib u te d  to  t h e  u s e  o f  
a m in o c a p ro ỉc  a d d  in  a  fe w  p a tie n ts  vvith  d ư o n ic  r e n a l  
(a i lu re .2

1. Budris WAa tí al. Hỉgh ạnion gap meubolỉc addosiỉ assodated wtth 
aminocaproỉc add. Am PharmacothcT 1999; 33: 308-11.

2. Nzerue CM, Faỉana B. Reừacxory hyperkaỉaemỉa assodated wỉth use oi 
eptilon-aminocaproù: add durtng coionary bypass in a dỉalysỉs patient. 
Nephnl Dial Transpỉant 2002; 17: ỉ ỉ 50-1.

Interactíons
Retinoidỉ. A m in o ca p ro ic  a d d  s h o u ld  b e  u s e d  w i th  c a u tio n  
in  p a tie n ts  re c e iv in g  o ra l  trctìnoirt (see  A n tiS b rin o ly tic s , 
p . 1 7 2 7 .1 ).

Pharmacokinetics
A m in o ca p ro ic  a d d  is r e a d ily  a b so rb ed  w h e n  g iv e n  o ra lly  
a n d  p e a k  p lasm a  c o n c e n ữ a tio n s  o c c u r  w i th in  2  h o u rs .  It is 
vvidely d is t r ìb u te d  a n d  is rap id ly  e x c re te d  in  th e  u r in e ,  
m a in ly  u n c h a n g e d . w ith  a  te rm in a l  e lim in a tio n  h a lM iíe  of 
a b o u t  2  h o u rs .

P r e p a r a t i o n s

Proprietary Preporations (details a re  gỉven in V olum e B)

Single ingredienl Preparolions. Arg.-. Caprocat; Ipsilon; Braz.: 
Ipsilon; China: Kai Nai Yin ( ít lT ỈS ) ;  F r.: H ex a len se t; Hung.: 
A cepram in; India: H am ostat; Hemocid; Port.: Epsicaprom; 
Rus.: Polycapran (IlomiKanpaH); Spain: C aproam inf; Ukr.: AKK 
(AKK); USA: Am icar, Venez.: C aproam in.

Multi-ingredienl Prepo ra lions. Braz.: Eaca Balsam ico; Rus.: Poly- 
gem ostat (nóiiHTCMOCTaT).

Pharmacopoeiũl Preparatíons
USP 36: A m inocaproic Acid In je a io n ; A m inocaproic A dd  Syrup; 
A m inocaproic A d d  Tablets.

A m i n o m e t h y l b e n x o i c  A c i d

A m inom etilberizo ico , á d d o ;  PAMBA; AMMHOMeTvưi6eH30iă- 
Han KnoioTa. :
4 -A m in o m eth y lb en zo ic  acid.
C9H,N02=1512 
CÁS —56-91-7.
ATC —  B02M03.
ATC Vet —  Q802M03. 
um —  68WG9JKC7L

Proỉile
A m in o m e th y lb e iư o ic  a d d  is a n  a n tiũ b r ỉn o ly tic  w i th  a c tio n s  
a n d  u se s  s im ila r  to  th o se  o ĩ  t ra n e x a m ic  a d d  (p . 1 1 6 4 .2 ). I t  is 
g iv e n  o ra lly  in  ty p ic a l d o ses  o ỉ  3 0 0  m g  to  1 g d a ily , in  3 o r  4  
d iv id e d  doses; i t  is  also  g iv e n  b y  in tr a m u s c u la r  in je c tio n , o r  
in tr a v e n o u s ly  b y  s lo w  ũ ỹ e c tio n  o r  in ỉu s io n .

P r e p a r a t ì o n s

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

Single-ingreclient Prepạrotioos. China: An Ben ( x £ ) ;  Ao Rui Ai 
(M S Ị^ ) ;  Fu Fen ( » # ) ;  He Er K ang ( # ^ J Ì ) ;  H ong Yu Shu 
(fi:M ff) ; Ji Xiang H ong ( í # t t ) ;  Shũai zh i (W S );  VVei Ka (&i 
-^ ): Cz.\ Pam ba; Ger.: Pam ba

Multi-ingredienl Prepararions. ukr.: Revalid (PeBanHA).

A n c e s t i m  ÍUSAN, riNNi
Ancestimum; r-metHuSCT; SCF; Stenri Cell Factor; AHuecTMM. 
AH-M.ethionyỊ-1-165-haematopoiètic cell grovvth íactor KL 
(hurnan c|oríe V19.8:hSCF162)í dimer. .
CAS —  163545-26-4.
ATC — L03AA11 ■
ATC Vet —  QL03AA11 
UNII —  PYB4Q6JG41.

Uses and Admínistation
A n c e s tim  is a  re c o m b in a n t  h u m  a n  s te m  cell ỉ a d o r .  I t  is u se d  
vvith ũ lg ra s tim  (p . 1 1 5 1 .3 ) to  m o b ilise  p e r íp h e ra l  b lo o d  
p ro g e n i to r  cells  th a t  a re  to  b e  c o lle d e d  b y  a p h e re s iỉ  h a rv e s t  
a n d  u s e d  fo r a u to lo g o u s  tra n s p la n ta tio n . T h e  d o se  of 
a n c e s tũ n  is  2 0  m iCTO gram s/kg d a ily  b y  s u b c u ta n e o u s  
in je c tio n ; t h e  in je c tio n s  o f a n c e s tim  a n d  íilg ra sú m  m u s t  b e  
g iv e n  a t  s e p a ra te  s ites.

R e íe re n c e s .
1. Chin-Yee IH. tí  a i. Optỉmỉỉỉng panmeten íor perípheraỉ blood 

leukapheresiỉ after r-metHuG-CSF (Qlgrastỉm) and r-metHuSCF 
(anceỉtím) ỉn patỉents vrith raultíple mydoma: a temporal anaỉysù oỉ 
CD34(+) absolute cpunts and stỉbsets. Bcrư Marrơw Trãnspìant 2002; 30: 
851-60.

2. Prosper F, tí a i Mobllization of peripheraỉ bỉood progenitor ceỉls vvỉrh i  
combinatíon oí cydophosphamide. r-metHuSCF and Glgrastìm in 
patients wỉth breast cancer prevlously treated vvith chemoiherapy. 
U uhem ia  2003; 17:437-41.

3. To LB, tí ai. Successỉuỉ mobỉỉization of perỉpheraỉ blood stem cdls aỉter 
adđỉdon of ancestỉm (stem cdl íaaor) ỉn padents who bad ỉaỉỉed a prior 
mobỉlỉzatíon wỉth ũigrasthn (granúlocỹte colony-stỉỉTUiỉating factor) 
aỉone OI with chemòĩhenpy phỉỉ Blgrãstim. Bene Mamw Transpỉani 
2003;31 :371-8

4. da SUva MG, tí aL Ancestim (recombỉsant human stem ceQ ỉaaor. 5CF) 
. in assodatíon wỉth Sỉgrasdm does not enhance chemotherapy and/or

grotvth ỉaaor-ỉnducẽd peiipheraỉ bỉood progenỉtor cell (PBPC) 
mobUỉzatíon ỉn patíents with â prior ừisuơìdem PBPC coỉỉectỉon. Bone 
Marrơw Tnoapknt 2004; 34: 683-91.

Adverse Eữects and Precautions
I n je c tio n  s ite  re a c tio n s  c o m m o n ly  o c c u r w i th  t h e  u s e  of 
a n c es tim . O th e r  sk in  re a c tío n s , in c lu d in g  p ru r i tu s ,  ra sh , a n d  
u r tic a r ia , a re  less ử e q u e n t .  S y s tem ic  h y p e rs e n s it iv ity  
re a c tìo n s  a re  a lso  c o n u n o n  a n d  m a y  b e  l if e - th re a te n in g . 
P re m e d lc a tìo n  w ith  a n tlh ỉs ta m in e s  (b o th  H [- a n d  H 2- 
a n ta g o n is ts )  a n d  a n  in h a le d  b e ta 2 a g o n is t b ro n c h o d i la to r  
sh o u ld  b e  u se d , a n d  th e  p a t ie n t  o b se rv e d  fo r  a t  le a s t  a n  h o u r  
a f te r  a n c e s tứ n  is g iv e n . T ach y c ard ia  a n d  re s p ira to ry  
sy m p to m s  in c lu d in g  p h a ry n g it is , d y sp n o e a , a n d  c o u g h , 
h a  v ẽ  a lso .b e e n  re p o n e d .

A n c e s tim  s h o u ld  n o t  b e  g iv e n  in  th e  p e rio d  f ro m  24  
h o u rs  b e ío re  to  2 4  h o u r s  a f te r  a  d o se  o f  c y to to x ic  
c h e m o th e ra p y  o r  ra d io th e ra p y .

P r e p a r a t í o n s

Proprietary Preporaliom (d e u il ỉ  are given in V olum e B)

ỉingle-ingredient Preparalionỉ. AustraL: Stem gen; Canad.: 
Stem gen; NZ: Stem gen.

A n t i t h r o m b i n  I I I  (SAN, riNN)

Ạntithrombin III Human; Antithrombine III; Antithrombinum  
ìll; Antitrombiini III; Ảntitrombin III; Antitrombina III; 
Antitrornbina III humanã; Ántytrombina III; AT-III; Coíactor I 
de la hepariná; Heparin Cofactor; Heparin Coíaaor I; Major 
Antithrombin; Ahtmtpomõmm III.
CAS —  52014-67-2.
ATC —  B01AB01 
ATC Vet —  QB0ỈAB02.,
UNII—T0LTO7L82X.

P h a rm a c o p o e ia s .  M a n y  p h a rm a c o p o e ia s  h a v e  m o n o -  
g rap h s , i n d u d in g  Eur. (se e  p . vii) a n d  us.

P h . E ut . 8 :  (H u m a n  A n t i th r o m b in  i n  C o n c e n ư a te ;  
A n t i th ro m b in u m  m  H u m a n u m  D e n s a tu m ) . A  p r e p a r a tío n  
o f a  g ly c o p ro te in  h a c t io n  o b ta in e d  {rom  h u m a n  p la sm a  th a t  
in a c n v a te s  th ro m b in  in  t h e  p re se n c e  o ỉ  a n  ex c ess  o f h e p ỉu in .  
T h e  p lasm a  is o b ta in e d  ử o ra  h e a lth y  d o n o rs  a n d  is t e s te d  fo r 
th e  a b se n c e  o f  h e p a ti tis  B su rỉa c e  a n tìg e n  a n d  a n tib o d ie s  
a g a in s t HTV-1 a n d  H IV -2  a n d  h e p a ti tis  c v iru s . T h e  m e th o d  
o f  p re p a ra ó o n  in d u d e s  a  s te p  o r  s te p s  th a t  h a v e  b e e n  shovvn 
to  r e m o v e  o r  to  in a c t iv a te  k n ovvn  a g e n ts  o f in íe c tio n . T h e  
a n tí th ro m b in  m  c o n c e n tra te  is p a sse d  th r o u g h  a  b a a e r i a -  
re te n tiv e  B lter, d is tr ib u te d  in to  s te r ile  c o n ta in e rs ,  a n d  
im m e d ia te ly  fro z e n . T h e  p re p a ra tio n  is f rè e z e -d r ie d  a n d  th e  
c o n ta in e rs  s e a le d  u n d e r  v a c u u m  o r  in  a n  a tm o s p h e re  o í 
in e r t  gas. N o  a n tim icT ob ial p re se rv a n v e  is  a d d e d  b u t  a  
su ita b le  s ta b ilise r  (su c h  as  a lb u m in )  is p e rm in e d .  W h e n  
re c o n s ú tu te d  in  t h e  v o lu m e  o f  so lv e n t s ta te d  o n  th e  lab e l, 
th e  r e s u ltin g  s o lu tio n  c o n ta in s  n o t  less t h a n  2 5  I n te r 
n a tio n a l  u n i ts  o ỉ  a n tì th ro m b in  m  p e r  mL.

A  w h ite  o r  a lm o s t w h i te ,  h y g ro sco p ic , ừ ia b le  so lid  o r  
povvder. S to re  in  a ir t ig h t  c o n ta in e rs .  P ro te c t h o m  lig h t. 

U S P  36 : ( A n tith ro m b in  m  H u m a n ).  A  g ly co p ro te in , w h ic h  
is t h e  m a jo r  in h ib i to r  o f  th ro m b in  a n d  o th e r  a c tiv a te d  
d o t t in g  íac to rs , i n d u d in g  í a a o r s  IX, X  XI, a n d  x u  a n d  th e  
c o ía c to r  th ro u g h  vvhich  h e p a r ín  e x e rts  i ts  e f f e a .  I t  is 
o b ta in e d  f ro m  h u m a n  p la s m a  o ỉ  h e a l th y  d o n o rs  w h o  m u s t ,  
as ỉa r  a s  c a n  b e  a sc e r ta in e d . b e  {ree ữ o m  d e te c ta b le  a g e n ts  o f 
in íe c tio n  ư a n sm is s ib le  b y  ư a n s h is io n  o f b lo o d  o r  b lo o d  
d e riv a tiv e s . T h e  m e th o d  oi m a n u ỉa c tu r ìn g  in d u d e s  s te p s  
t h a t  h a v e  b e e n  s h o w n  to  r e m o v e  o r  in a c t iv a te  k n o w n  
a g e n ts  o f  in íe c tio n . T h e  a n ti th ro m b in  m  c o n c e n tra te  is 
p a s se d  th ro u g h  a  b a c te r ía - re te n tiv e  S lte r , G lled a sep tica lly  
in to  i ts  f in a l  s te r ile  c o n ta in e rs ,  a n d  im m e d ia te ly  fro z e n . I t  is 
t h e n  ỉre e z e -d iie d ,  a n d  t h e  c o n ta in e rs  a re  d o s e d  u n d e r  
v a c u u m . N o  a n tim ic ro b ia l  p re se rv a tìv e  is a d d e d  a t  a n y  s tag e  
of p ro d u c t io n . w h e n  r e c o n s t í tu te d  in  t h e  r e c o m m e n d e d  
v o lu m e  o f  d i lu e n t ,  t h e  p H  is b e tw e e n  6 .0  a n d  7 .5 , a n d  th e  
p o te n c y  is n o t  less  t h a n  2 5  U S P u n its  o f a n ti th ro m b in  m  p e r  
m L.

S to re  a t  a  t e m p e ia tu re  o í  2  d e g te e s  to  8 d eg rees , e x c u rs io n s  
p e n n i t te d  u p  to  2 5  d e g re e s . P r o t e a  h o m  lig h t.

A n r i t h r o m b i n  A l f a  (USAN, riNNi 
Àntlthrombiiìe Átfa, Antithrombinum Alfắ; Antrtrombina ạlfa; 
Human Antlthiorinbrh III hom the rnilk o f trahsgenic goats 
(gíycoĩorm . alfa);. Recombinant Human Antithrom bin; 
Ahthtpomỗmh Anbệa.

All cross-reíerences reíer to entries in Volume A
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CAS — 84720-88-7.
ÍINII — AWV6I5L6H2.

Units
T h e  p o te n c y  o f a n ti th ro m b in  ni is e x p re s se d  in  In te rn a t io n a l  
u n its  a n d  p re p a ra tio n s  m a y  b e  a s sa y e d  u s in g  th e  se c o n đ  
I n te r n a t io n a l  S ta n d a r d  f o r  a n t i th ro m b in  c o n c e n tr a te  
(1997); e a c h  a m p o u le  c o n ta in s  4 .7  in te m a t io n a l  u n ỉ ts  o f  
ỉu n c t io n a l  a c tìv ity  a n d  5.1  In te rn a t io n a l  u n i ts  o f a n tìg e n ic  
ac tiv ity .

O n e  U SP u n i t  is  d e sc r ib e d  as  th e  a m o u n t  o ỉ  a n tí th ro m b in  
m  th a t  ỉo rm s  a  c o m p le x  w ith  l u n i t  o f  th ro m b in  a t  25  
d eg re e s  in  th e  p re s e n c e  o f  h e p a r in  a t  a  pH  o f 8 .4 . S in ce  
assays o f  a n d th r o m b in  m  a re  ca rr ie d  o u t  a t  37  deg rees . i t  is 
u n d e a r  w h e th e r  U SP u n i ts  a n d  In te rn a t io n a l  u n i ts  a re  
p r e ó s e ly  e q u iv a le n t,  b u t  i n  p rac tice  u s  p re p a ra tio n s , lik e  
th o se  e lsevvhere , a p p e a r  to  h a v e  th e i r  p o te n c y  d e íìn e d  in  
in te m a t ìo n a l  u n its .

T h e  p o te n c y  o ỉ  a n tì th ro m b in  a lỉa  is a lso  ex p re sse d  in  
in te m a t io n a l  u n its .

Uses and Administratìon
A n tí th ro m b in  m  is a  p r o te in  in  p lasm a ; it  is th e  m a jo r  
e n đ o g e n o u s  in h ib i to r  o f  th ro m b in  a n d  o th e r  a c tiv a te d  
d o t t in g  í a a o r s  in d u d ỉn g  íac to rs  DC X, XI, a n d  xn 
(p. 1 1 2 4 .3 ), a n d  is t h e  c o ía c to r  t h r o u g h  w h ic h  h e p a r in  
(p. 13 9 7 .1 ) e x e rts  its  e fle c t. G en e tic  a n d  a c q u ire d  d e H á e n c y  
o f a n t i t h r o m b in  m  o c c u rs  a n d  is  a s so c ia te d  vvith  
su sce p tib ỉlity  to  th ro m b o e m b o lic  d iso rd ers .

H u m a n  p la s m a -d e r iv e d  a n t i th ro m b in  in is  g iv e n  
in tr a v e n o u s ly  to  p a tie n ts  w i th  a n ti th ro m b in  m  d e h d e n c y  
in  th e  t r e a tm e n t  oi th ro m b o e m b o lism  a n d  íor p ro p h y la x ũ  
a s s o d a te d  w i th  su rg ic a l a n d  o b s te tric  p ro ce d u re s . T h e  a im  o f 
th e ra p y  is to  re s to rq  p la s m a -a n t ith ro m b in  m  c o n c e n tra tio n s  
to  n o r m a l  levels; t h e  in itia l Io ad ing  đ o se  m a y  b e  c a ỉc u ỉa te d  
to  a c h ỉe v e  1 20%  o ỉ  n o rm a l ,  vvith m a ìn te n a n c e  doses  a im e d  
a t  c o n c e n ư a ú o n s  b e rv v een  80  a n d  1 2 0 % . T h e  d o se , 
íre q u e n c y , a n d  d u r a t ío n  o f  th e ra p y  a re  in d iv id u a lise d  fo r  
e a c h  p a t ie n t  ta k in g  in to  a c c o u n t  th e  p a tie n t 's  p r e t r e a tm e n t  
c o n c e n tra t io n  a n d  p re s e n c e  o ỉ  a c tiv e  c o a g u la ú o n .

A n t ì th ro m b in  a lía  is u s e d  s im ila rly  in  th e  p ro p h y la x is  of 
v e n o u s  th ro m b o e m b o lis m  in  su rg ica l a n d  o b s te ttic  p a tie n ts  
vvith c o n g e n ita l  a n ti th ro m b in  ỈU d e d d e n c y .

R e íe re n c e s .
1. Bucur sz» tí a i Uses of antithrombỉn in concentrate in congenital and 

acquỉred dcữdency States. Transfiữion 1998; 38:481-98.
2. Roemỉsch J. tt aỊ. Anúthrombin: a nevr look at the actỉons of a serỉne 

protease inhibitor. Blood cOứỊ Fibriftứỉ 2002; 13: 657-70.
ỉ. Konkle BA. et ai. CTse oỉ recombỉnant human antíchrorabỉn ỉn patíents 

with congenital antỉthrombin deíỉdency undergoing suTgỉcaỉ proee- 
dures. Transfusion 2003; 43: 390-4.

S e p tk o e m ia .  A n d th r o m b in  m  h a s  b e e n  u se d  in  se p -  
t ic a e m ia  (p . 2 0 3 .2 )  in  a n  a tte m p t  to  m a n a g e  th e  p ro -c o a -  
g u la n t  S tate t h a t  o c c u rs . In it ia l  sm a lỉ s tu d ie s  r e p o r te d  a  
r e d u c t io n  in  m o r ta li ty 1 b u t  a  la rg e  c o n ư o lle d  s tu d ý 2 
(K y b erS ep t) f o u n d  t h a t  t r e a tm e n t  w ith  a n ti th ro m b in  m  
h a d  n o  eH ect o n  2 8 -d a y  m o rta li ty . A  ỉu r th e r  sm all o b se r-  
v a tío n a l s tu d y  a n d  m eta -a n a ly sis  also  ío u n d  n o  b e n e fit  
bom t h e  u s e  o f a n tí th ro m b in  m  in  s e p tic ae m ia .’ T h e se  
s tu d ie s  h a d  u s e d  a n tì th ro m b in  m  fo r  less t h a n  7 d ay s, a n d  
a  sm all s tudy*  in  su rg ic a l p a tie n ts  w i th  sep ticaem ia  fo u n d  
th a t  1 4  d a y s  o f  t r e a tm e n t  w ith  a n ti th ro m b in  m  d id  
Im p ro v e  m e a s u re s  o f c o a g u la tio n  a n d  h b rin o ly sis , th e  
c h a n g e s  b e in g  m o s t  e v ld e n t  in  th e  s e co n d  w e e k  o í  th e r -  
ap y . H o w e v e r, th e  s tu d y  w a s  n o t  la rg e  e n o u g h  to  te s t  
e tte c ts  o n  m o rta li ty . S u b s e q u e n t an a ly s is  of d a ta  b o m  th e  
K y b e rS e p t s tu d y  a p p e a re d  to  sh o w  th a t  2 8 -d ay  m o rta ll ty  
w a s  in  ía c t  re d u c e d  in  p a tie n ts  w h o  h a d  n o t  b e e n  g ỉv e n  
h e p a r in  as  w e ll a s  a n ti th ro m b in  n i ; 5 c o m b in e d  u se  
in c re a se d  th e  rỉsk  oí b le e d in g  a n d  a p p a re n tly  d e c re a se d  
th e  b e n e íĩ ts  o í  t r e a tm e n t  w ith  a n n th ro m b in  m .

ỉ .  E isc ỉe  B, €t aỉ. A m ỉth ro m b ln  QZ in  p a tien ts  w ith  severe  sepsis: a  
ran đ o m tee d . p ỉa cebo -con tro lỉeđ , d o ub ỉẽ -b ỉỉnđ  m u itỉce n te r  tría l p ỉu s  a 
in e ta -a n a ỉy s ỉs  o n  a lỉ ran d o m ix ed , p ỉacebo-controU ed, d o ub le -b llnd  triátls 
w ith  a n tỉth ro m b ln  m  ỉn  se v e re  sepsỉs. ĩnưrtsive Can Med 1998; 24 : 6 6 3 -  
72.

2. Warren BL. et ai. KyberSept Trial Study Group. High-dose antìthrombin 
UI ỉn severe sepsis: a nndomỉzed controỉted trial. JAMA 2001; 286: 
1869-78. Correctỉon. ibid. 2002; 287:192.

3. Messorỉ A. tt ai. Antíthrombỉn m ỉn patỉems admỉtted to ỉntensỉve care 
units: a muỉticenter observatioaaỉ study. Oií Can 2002; 6:447-51.

4. Hoíímann JN. ff ai. Eơect oí ỉong-term and high-dose anrithrombÌQ 
supplemenution on coagulatkm and Sbrỉnolysis in patỉents wỉth severe 
sepsỉs. Crìt Can Med 2004; 32: 1851-9

5. Hoỉỉmann JN. er ai. The KyberSept Investígators. BenehƯrisk proBle of 
hỉgh-dose antỉthrombin ỉn padents with scvere sepsỉỉ treated wỉth and 
vvỉthout concomitant hepaiin. Thromb Haemost 2006; 95:850-6.

V e n o -o c d u s iv e  d i s e a s e .  T h e re  is  so m e  e v id e n c e 1 b o m  
case  r e p o r ts  a n d  sm all s tu d ie s  th a t  a n tí th ro m b in  m  m a y  
h a v e  a  b e n e C d a l  e ffe c t o n  v e n o -o c d u s iv e  d iseasẹ  asso - 
c ia te d  tv ith  h a e m a to p o ie t ic  s te m  cell tra n s p la n ta tio n  
(p. 1 9 3 7 .1 ).

1. Ibrahỉm RB. et aĩ. And-thrombỉn m  ỉn the managcment of 
hematopoletỉc stem-cell trấnỉpỉantadon-aasỡđated toxídry. Ann 
Pharmacothtr 2004; 38:1053-9.

Adverse Efíects and Precautions
A d v erse  e ỉỉe c ts  o ỉ  a n ti th ro m b in  m  in d u d e  í lu sh in g , 
h e a d a c h e , d iE dness, c h e st tig h tn e ss , n a u se a , a  ỉo u l  ta s te  in  
t h e  m o u th ,  chills, a n d  c ra m p s . T h ese  c a n  b e  c o n tro lle d  b y  
s lo v d n g  o r  s to p p in g  th e  in ỉu s io n . A llerg ic r e a c tio n s  o c c u r  
rare ly . In je c tio n  s ite  o o z in g  a n d  h a e m a to m a  ío rm a tio n  c a n  
o c cu r, a n d  h a e m o rrh a g e  ( ỉn tra -a b d o m ìn a l, h a e m a r th ro s is ,  
h a e m a tu ria ,  a n d  p o s tp ro c e d u ra l)  h a s  b e e n  r e p o r te d  vvith  
th e  use  o ỉ  a n ti th ro m b in  a lỉa .

H u m a n  p lasm a -d e riv e d  a n tí th ro m b in  m  p re p a ra tío n s  
c a rry  a  risk  o f v ira l tra n sm iss io n . M a n u ỉa c tu r in g  p ro cesses , 
in d u d in g  h e a tin g  to  a b o u t 6 0  d eg re e s , h a v e  re d u c e d  th e  r is k  
o f  ơ a n s m itt in g  so m e v ira l in ỉe c tỉo n s . A n t i th ro m b in  a lfa  is 
p ro d u c e d  in  th e  m ilk  oi t ra n s g e n ic  g o a ts , a n d  s h o u ld  n o t  b e  
u s e d  in  p a tie n ts  vvho a re  h y p e rse n s it ív e  to  g o a t  p r o te in s  o r  
g o a t  m ilk  c o m p o n e n ts .

P o rp h y rid .  T h e  D ru g  D a tab ase  fo r  A c u te  P o rp h y ria , c o m - 
p ile d  b y  th e  N orvvegian P o rp h y r ia  C e n t te  (N A PO S) a n d  
th e  P o rp h y ria  C e n tre  Svveden, c ỉassiS es a n tí th ro m b in  m  a s  
n o t  p o rp h y r in o g e n ic  it  m a y  b e  u s e d  as a  d r u g  ơ f f irs t 
ch o ic e  a n d  n o  p re c a u tio n s  a re  n e e d e d .1

I. The Drug Database ỉor Acute Porphyria. Available atỉ http://www. 
dnigs-porphyria.org (accessed 13/10/11)

Interactions
C o n c o m ita n t u se  o f h e p a r in  a n d  a n tì th ro m b in  m  in ạ e a s e s  
t h e  risk  o f b leed in g . C lin ical e ã e c t  a n d  c o a g u ỉa tio n  te s ts  
m u s t  b e  m o n ito re d  a n d  th e  d o se  o f  h e p a r in  a d ju s te đ  a s  
a p p ro p r ia te .

P r e p a r a t i o n s

Proprietory PreparaKons (details a re  given in  V olum e B)

Single-ingrediení Preparodions. ArgA nbinex; K y b em in  P; Aus- tràL: Thrombotrol-VP; Austria: A tenatìv; K ybem in  P; Throm b- 
h íb in t; Braz.: K ybem in P; CeauúL: Throm bate; Cz.: A nbinex; 
Atenatív; ATryn; K ybem in  P; Denm.: A tenatív; A T rynt; F i« .: 
A tenativ; F r.: A dodne; Ger.: A nblnex; AT n i; A tenativ; K yber- 
n in ; Gr.: A tenativ; Atryn; K ybem in  P; Hung.: A tenativ; K yber- 
n in  P; Indoru: K ybem in P; Israel: A nbinex; ItaL: A nbinex; A te- 
natìv; K ybem in  P; Jpn: N cuart; Mex.: A tend; Octati; Neth.: 
A tenativ; ATiyn; Nơrw.: A tenativ; NZ: Throm botiol-V F; PoL: 
ATryn; Port: Anbmex Ateaatìv; ATryn; K ybem in  P; Singapore: A nbinex; Spain: A nbinex: A tenativ; K ybem in  P; Swe<L: 
A tenativ; A T rynt; Switz.: A tenativ; K ybem in; Turk.: A nbin; 
K ybem in  P; UK: ATryn; USA: ATryn; Throm bate in .

Phcvmacopoeid Preparations
Ph. E ur.: H um an A ntithrom bin  m  C oncentrate;
U SP 36: A ntithrom bin  m  H um an.

A p r o r i n ỉ n  (SAN, USAN. rlNNI
.Ảprotiniịni; Aprotinina; Aprotininas; Aprotinine; Aprotinìnum; 
Aprotyniná; ẻáyer A-Ĩ28; Riker 52G; RP-9921; ÁnpoTMHMH. 
CAS —  9087-70-1. ':  ■ '
ATC — B02AB0Ì. .
ẠTCVet —  QB02AB0K 
u m  — 04XPW8C0FL

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

P h . E u r .  8 : (A p ro tin in ). A  p o ly p e p tid e  c o n s is tin g  o f  58  
a m ỉn o  a d d s  th a t  in h ib its  t h e  a c tiv ity  o f  s e v e ia l  p ro te o ly tic  
e n z y m e s  su  ch  as  c h y m o try p sin , k a ll ik re in  (k a ll id in o g e n -  
ase), p la sm in  ( íib rino lysin ), a n d  try p s in . It c o n ta in s  n o t  less 
t h a n  3 P h . E ur. u n its /m g  c a lc u la te d  w ith  r e íe re n c e  to  t h e  
d r ie d  su b s ta n c e . A n  a lm o s t w h i te ,  h y g ro sc o p ic  p o w d e r .  
So lub le  in  w a te r  a n d  in  iso to n ic  S o lu tions; p rac tic a lly  
in so lu b le  in  o rg an ic  so lv en ts . S to re  in  a ir t ig h t  c o n ta in e rs .  
P ro te c t f ro m  ligh t.

P h . E u r .  8: (A p ro tin in  C o n c e n tra te d  S o lu tio n ) . A  s o lu t io n  o f 
a p ro ú n in  c o n ta in in g  n o t  less t h a n  15 P h . E u r . u n its /m L . A 
d e a r  co lo u rless  so lu tio n . S to re  i n  a ứ t ig h t  c o n ta in e rs .  P ro te c t  
& om  lig h t.

U S P  3 6 ; (A p ro tin in ) . A  p o ly p e p tid e  co n sis tin g  o f  a  C hain  o f 
58 a m in o  a d d  res id u es, w h ic h  in h ib its  s to ic h io m e tr ic a lly  
th e  a c tiv ity  o f se v era l p ro te o ly tic  e n z y m e s  su c h  as 
ch y m o try p sừ i, k a ỉlik re in  (k a llid in o g e n ase ) , pỉasnún (Bbrí- 
n o ly sin ) , a n d  try p s ìn . Í t  is o b ta in e d  b o m  b o v in e  t issu es  a n d  
p u r íS e d  b y  a  su ita b le  p rocess, a n d  is  s to re d  as  a  b u lk  s o lu t ỉo n  
o r  Iy o p h ilísed  p o w d e r. I ts  p o te n c y  is n o t  less t h a n  
3 U S P u n its /m g  ca lc u la te d  vvith  r e fe re n c e  to  th e  d r ie d  
su b s ta n c e .

T h e  ly o p h ilise d  p o w d e r  s h o u ld  b e  s to re d  in  a ữ t ig h t  
c ó n ta in e rs  a t  a  te m p e ra tu re  b e tw e e n  8  d e g re e s  a n d  15 
d eg rees . P ro te c t  f ro m  lig h t. T h e  b u lk  s o lu tio n  s h o u ld  b e  
s to red  in  a ir t ỉg h t  c o n ta in e rs  a t  a  t e m p e ra tu re  n o t  e x c e e d in g  
25  d e g rees . D o n o t  a llo w  to  fre e z e .

IncompatíbilHy. A p ro tin in  is  r e p o r te d  to  b e  in c o m p a tìb le  
w i th  co rtico s te ro id ỉ, h e p a r in ,  te trac y c lin e s , a n d  n u t r i e n t  
S olu tions c o n ta ỉn in g  a m in o  a d d s  o r  f a t  e m u ls io n s .

Units
T h e  p o ten c y  o ỉ a p ro tú iin  is ex p re sse d  in  t e n n s  o f k a llik re in  
(k allid in o g en áse )  in ac tív a to r  u n its  (KIU ) o r  o f try p s in  
in a c tiv a tio n  (P h . E ur. u n its ) .  O n e  K ĩu  ỉs  c o n ta in e d  in  
140  n a n o g ra m s o f  ap ro tìn in . O n e  Ph . E u r . a n d  o n e  U SP u n i t  
is e q u iv a le n t to  a b o u t 1800K IU .

P o ten cy  h a s  also  b e e n  e x p ressed  in  te rm s  o f  p la sm ỉn  
in ac tiv a tío n  (an ú p la sm in  u n its ) .

Uses and Administratìon
A p ro tín in  is a  h a e m o s ta t ic  I t is a n  in h ib i to r  o f  p ro te o ly tic  
e n z y m e s  in d u d in g  c h y m o try p sin , k a lỉ ik re in  (k allid in o g en - 
ase ) , p lasm in , a n d  trypsin .

A p ro ó m n  h a s  b e e n  u s e d  to  r e d u c e  b lo o d  loss  a n d  
tra n sh is io n  re q u ire m e n ts  in  p a ú e n ts  a t  in c re a se d  risk  o ỉ 
m a jo r  b lood  lo ss  d u rin g  c o ro n a ry  a rte ry  b y p a ss  g ra f t  su rg e ry  
w i th  c a rd io p u lm o n a ry  bypass. T h e  m a rk e tin g  o f a p ro t ín in  
in je c tio n  w as su sp en d e d  w o r ld w id e  b e c a u s e  o ỉ  a  possib le  
in c re a se d  risk  o f  d e a th  a s so d a te d  w ith  its  u se  in  ẹ a td iạ c  
su rg e ry  (see H aem o rrh a g ic  D isorders, b e lo w ). H o w ẹ v ẹ r, in  
so m e  c o u n tr ỉe s , su c h  as  C an ad a , ũ t e  r e s u m p tio n  of 
m a rk e tin g  h a s  b e e n  p e im itte d ,  a n d  it m a y  be a v a ỉỉa b le  ỉn  
o th e r  c o u n ư ie s , su ch  as  t h e  USA, {or in v e s tìg a tio n a l u se  
u s in g  a s p e d a ỉ  access p ro to c o l. I t  h as  a lso  b e e n  u s e d  in  th e  
t re a tm e n t  o f h y p e rS b rin o ly tic  h a e m o r rh a g e  a s s o d a te d  w ith  
ra ise d  p lasm a  c o n c en tra tio n s  o f p la sm in . A pro riniTi Is 
a p p lie d  to p ica lỉy  a s  a  c o m p o n e n t o ỉ Đ brin  g lu es  (p. ỉ  151 .2 ).

I t  is r e c o m m e n d e d  t h a t  b e c a u s e  o f  t h e  l is k  o ỉ 
h y p e rse n s itív ity  reac tio n s  a n  in tra v e n o u s  te s t  d o se  o ỉ 
10 0 0 0 K IU  s h o u ld  be g ỉv e n  to  a ll p a d e n ts  a t  le a s t  10 
m in u te s  b e ío re  th e  th e ra p e u tic  dose . A ll in tr a v e n o u s  doses 
o f a p ro tin in  s h o u ỉd  b e  g iv en  th ro u g h  a  C entral v e n o u s  lin e .

I n  c o r o n a r y  a r t e r y  b y p a s s  g r a f t  s u x g e ry ,  t h e  te s t  dose  
is fo llow ed  b y  a  lo ad ing  d o se  g iv en  w i th  th e  p a t ie n t  in  a  
s u p in e  p o s iú o n , a fte r  ỉn d u c tio n  o ỉ a n a e s th e s ia  b u t  b e ío re  
in d s io n ;  2 0 0 0  0 0 0  KIU is g iv e n  in tra v e n o u s ly  o v e r  2 0  to  30  
m in u te s .  T he  lo ad in g  do se  is fo llo w ed  b y  a  c o n tin u o u s  
in h is io n  ol 5 0 0  OO OK IU /hour u n t il  th e  e n d  o í  th e  o p e ra tỉo n . 
Am ad d itio n a l d o se  ot 2 0 0 0 0 0 0 K IU  is a d d e d  to  t h e  p r im e  
v o lu m e  o í t h e  e x tra c o ip o re a l  Circuit. T h e  to ta l  a m ọ u n t  ọ ỉ 
a p ro tìn m  u se đ  is u su a lly  n o  m o re  t h a n  7 0 0 0 0 0 0 K IU . Ạ  
re g im e n  u s in g  h a ỉỉ  th e  d o se  lo r  lo ad in g , m a in te n a n c e , a n d  
to  p r im e  th e  d r c u i t ,  h a s  b e e n  u se d  in  lo w -risk  p a tie n ts .

H a e m o rrh a g ic  d iso rd e rs .  A p ro tin in  h a s  b e e n  u s e d  in  th e  
ư e a tm e n t  o í  U ỉe -th rea te n in g  h a e m o r rh a g e  c a u se đ  b y  
ra is e d  p lasm a  c o n c e n tra tío n s  o ỉ  p lasm in . I t  h a s  a lso  b e e n  
u s e d  in  th e  tre a tm e n t  of se v e re  b lee d in g  a ris in g  b o m  o v er- 
d o sag e  w ith  th ro m b o ỉy tic s  (see  T re a tm e n t  oí A đverse  
Effects u n d e r  S trep to k in ase . p .  1506 .3 ).

A p ro tin in  h a s  b e e n  u se d  to  red u c e  b lo o d  loss i n  p a tie n ts  
u n d e rg o in g  su rg ery , p a rt ic u la rly  ca rd iac  su rg e ry  in v o lv in g  
c a rd io p u lm o n a iy  bypass. T h is  b ypass p ro c e d u re  is  c om pli- 
c a te d  b y  a  p o s tp e rh is io n  sy n d ro m e  t h a t  in d u d e s  im p a ir-  
m e n t  o f h ae m o stas is  a n d  p u lm o n a ry  d y s íu n c tio n . C on- 
tr ib u tin g  t a a o r s  in d u d e  isch aem ia  re p e rh is io n , su rg ica l 
tra u m a , e n d o to x a e m ia , a n d  b lo o d  c ó n ta c t  w ith  t h e  a r t iS d a l  
su ría c es  o f t h e  bypass a p p a ra tu s . T his s y n d ro m e  h a s  b e e n  
in te rp re te d  a s  a  'vvhole b o d y  In A a m m a to ry  re sp o n se ',  a n d  
th e  b e n e ã d a l  e íle c t o f  a p ro d n in  h as  b e e n  a tt r ib u te d  to  a n  
a tte n u a tio n  o f th is  re sp o n se . A s w e ll a s  i ts  In h ib ito ry  e ã e c t  
o n  h b rino lysis , a p ro d n in  is th o u g h t  to  h áv e . eH ects o n  th e  
c o m p le m e n t System , c y to k in es , n e u tro p h i l  a c tiv a tio n , a n d  
p la te le t  ỉu n c t io n .u  A p ro tin in  h a s  r e d u c e d  b lo o d  loss a n d  
tra n s fu s io n  re q u ire m e n ts  in  p a tie n ts  u n d e ig o in g  b o th  
p r im a ry  a n d  re p e a t  ca rd iac  su rg e ry .13'6 T h e  u s u a l  dosage  
reg im e n  (as g iv e n  in  U ses a n d  A d m in is tra tio n , a b o v e )  a n d  
low -dosage reg im en s  (5 0 %  o ( th e  u s u a l  dose) a p p e a r  to  b e  
e q u a lly  effec tive , b u t  reg im e n s  th a t  u se  a p ro tin in  o n ly  as  a  
p u m p  p rim e  d o se  a p p e a r  to  b e  less e ííe c tiv e .1-6

T he  sa ỉe ty  of a p ro tìn in  in  cardUac su rg e ry  h a s  b e e n  
q u e s tio n e d . h o w e v e r, b e c a u se  o f t h e  resu lts  o f  tw o  
o b se rv a ú o n a l s tud ies . O n e  analysis7 o ỉ  p a tie n t  o u tc o m e  
a f te r  th e  u se  o ỉ  am in o c a p ro ic  a d d , a p ro tin in ,  tra n e x a m ic  
a d d ,  o r  n o  t re a tm e n t,  ỉo u n d  tb a t  a l th o u g h  th e  t h r e e  d ru g s 
h a d  red u c e d  b lo o d  loss to  a  s ú n ik r  e x te n t ,  a p ro t in in  w a s  
a s so d a te d  w i th  a n  in c re a se d  risk  o f c a rd io v a sc u la r  a n d  
c e re b ro v a sc u la r  e v e n ts  (m y o card ỉa l in ỉa rc tio n . h e a r t  ta ilu re , 
s tro k e , o r  e n c e p h a ỉo p a th y )  a n d  re n a l  ta i lu re . O b se rv a tío n a ỉ 
fo llo w -u p  a lso  lo u n d  th a t  a p ro d n ỉn ,  b u t  n o t  a m in o c a p ro ic  
a d d  o r  tra n e x a m ic  a d d ,  w a s  a s so d a te d  w ith  a n  in c re a se d  
r is k  of d e a th  i n  th e  5 y e a rs  a f te r  su rg e ry .4 In  a n o th e r  s tu d y 9 
th a t  c o m p a re d  d a ta  fro m  p a tie n ts  w h o  h a d  re c e ỉv e d  e ith e r  
a p ro t in in  o r  t ra n e x a m ic  a d d ,  th e re  w a s  a n  in c re a se d  risk  o f 
r e n a l  d y s íu n c tio n  a s so d a te d  w ith  a p ro t in in ,  p a rt ic u la r ỉy  in  
p a tie n ts  w i th  a b n o rm a l p re -o p e ra tiv e  r e n a l  tu n c d o n .  In  
r e sp o n se  to  th e s e  s tud ỉes , t b ẹ  FDẠ r e c o n u n e n d e d 10 th a t  
p a tíe n ts  re c e ỉv in g  a p ro tln ỉn  sh ó ủ ld  b e  c a re h illy  m o tiìto re d , 
a n d  th a t  p h y s id a n s  s h o u ld  c o n s id e r  Umiting- i ts  u se  to  
s itu a tío n s  vvhere th e  d in ic a l  b e n e fit o f  re d u c e đ  b lo o d  loss is 
e s se n tia l a n d  o u tw e ig h s  t h e  p o te n tia l  risks.

T h e  c o n c e m s  ra iseđ  b y  th e se  s tu d ie s  a n d  t h e  FDA'S 
r e c o m m e n d a tio n  p ro m p te d  íu r th e r  a n a ly s is  o f d a ta  re la tin g

The Symbol t  denotes a preparation no longer actively marketed
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to  t h e  e ííe c ts  o f  a p ro ú n in .  A  m e ta -a n a ly s is11 t h a t  i n d u d e d  
s tu d ie s  i n  d iổ e r e n t  ty p e s  o f  su rg e ry , a lth o u g h  t h e  m a jo r ity  
w e re  i n  c a rd ia c  su rg e ry , ỉo u n d  n o  in c re a se d  risk  o f  d e a th ,  
c a rd io v a s ạ i la r  e v e n ts ,  o r  r e n a l  ía i lu re . H o w e v e r, b e c a u se  
t h e  t e p o r t ìn g  o f  r e n a l  íu n c t io n  vvas ladÓTig fo r  m a n y  s tu d ies , 
a n d  th e r e ío r e  a  p o te n t ia l  fo r  b ias , th e  a u th o r s  w e re  n o t  
e o n h d e n t  th a t  a  m o d e s t  in c re a se  in  risk  e o u ld  b e  r u le d  o u t. 
A n o th e r  m e ta -a n a ly s is 12 th a t  w a s  ỉim ite d  t o  s tu d ie s  in  
c a rd ia c  s u rg e ry  a lso  fo u n d  n o  in c re a se d  r isk  o f  d e a th  o r  
c a id ỉo v a sc u ỉa r  e v e n ts  w i th  a p ro t in in .  T h e re  vvas a lso  n o  
in c re a se  in  t h e  r is k  o ỉ  d ia ly s ls -d e p e n d e n t r e n a l  ỉa i ỉu re ,  b u t  
h ig h -d o s e  a p r o t in ln  d id  in c r e a s e  th e  r is k  o f  r e n a l  
d y s h m c tio n , c o m p a re d  w i th  p lac e b o . T w o  la rg e  re ư o -  
sp e c tiv e  s tu d ie s , vvhich  a n e m p te d  to  a c c o u n t  fo r  c o n ío u n d -  
in g  v a ria b le s , vvere a lso  u n d e r ta k e n  in  c o h o rts  o f  p a tie n ts  
w h o  h a d  u n d e rg o n e  c o ro n a ry  a r te ry  by p ass  g ra f t  su rg e ry . 
O n e  s tu d y  ỉo u n d  th a t ,  c o m p a re d  vvith  a m in o c a p ro ic  a d d ,  
a p ro t in in  In c re a se d  th e  r isk  o f in -h o s p ita l  d e a th .13 T h e  o th e r  
f o u n d  ữ ic re a se d  in p a t íe n t  re n a l  d y s íu n c tio n , a n d  d e a th  a t 
3 0  d a y s  a n d  1 y e a r , in  p a tie n ts  g iv e n  a p ro tin ìn  c o m p a re d  
w ith  a m in o c a p ro ic  a d d  o r  n o  a n ti í ìb r in o ly tic  th e ra p y . 
S u rv iv a l e s tũ n a te s  a lso  fo u n d  a n  a s so d a t io n  betvveen  
a p ro t in in  u se  a n d  re d u c e d  su rv ìv a l fo r u p  to  10 y e a rs  a íte r  
s ũ rg e r y .14

P re lim in a ry  d a ta  a n a ly s is  f ro m  a ra n d o m ise d  s tu d y  
(BART) a lso  ỉo u n d  a n  in c re a se d  risk  o f d e a th  w ith  a p ro tin in , 
c o m p a re d  vvỉth a m in o c a p ro ic  a d d  o r  tra n e x a m ic  ac id , a n d  
in  N o v e m b e r  2 0 0 7 , a u th o r i tie s  s u c h  as t h e  F D A 13 a n d  
E M E A 14 r e c o m m e n d e d  t h a t  m a r k e tin g  o f  a p ro t in in  
in je c tio n  b e  s u s p e n d e d . T h e  B A R T s tu d y ,17 w h ic h  w as 
s to p p e d  e a riy , in d u d e d  d i í íe re n t  ty p e s  of h ig h -r isk  c a rd iac  
s u rg e ry  p a tie n ts  r e q u ữ in g  c a rd io p u lm o n a ry  b y p ass. D esp ite  
e v id e n c e  o f  a  m o d e s t  r e d u c t lo n  in  th e  r isk  o f  m assive  
b lee d in g , t h e r e  w a s  a s tro n g  a n d  c o n s is ten tly  n e g a tiv e  
m o r ta li ty  ơ e n d  a s s o d a te d  w ith  a p ro tin in .  T h e  ra te  o f  d e a th  
f ro m  a n y  c a u se  a t  3 0  d a y s  w a s  6 %  in  th e  a p ro t in in  g ro u p , 
w h ic h  e q u a te d  to  a  re la tiv e  risk  o f 1.53 (9 5 %  c o n lỉd e n c e  
in te rv a l ,  1 .06  to  2 .2 2 )  c o m p a re d  w i th  th e  c o m b in e d  resu lts  
ỉro m  p a tie n ts  g iv e n  a m in o c a p ro ic  a d d  o r  t ra n e x a m ic  a d d .  
I n  M a y  2 0 0 8  th e  ED A c o n fũ m e d  th a t ,  in  th e  USA, a p ro tin in  
in je c tio n  vvould o n ly  b e  a v a ila b le  fo r in v e s d g a tio n a l u se  
a c co rd in g  to  a  s p e d a l  ơ e a tm e n t  p ro to c o l, fo r p a tie n ts  
u n d e rg o in g  c o ro n a ry  a r te ry  by p ass  g raft s u rg e ry  r e q u ir in g  
c a id ỉo p u lm o n a ry  b y p a s s .18

O n e  o f  t h e  m e ta -a n a ly s e s 11 w a s  u p d a te d  in  2011 to  
i n d u d e  t h e  re s u lts  o f  s u b s e q u e n t  s tu d ie s  i n d u d in g  BART. 
T h is rev ievv4 o f  ra n d o m is e d  co n ư o U e d  ỉ tu d ie s  c o n d u d e d  
t h a t  a l t h o u g h  a p r o t i n ìn  w a s  m o r e  e f f e c t iv e  t h a n  
a m ín o c a p ro ic  a d d  a n d  ơ a n e x a m ic  a d d  a t  m in im is in g  
b lo o d  lo ss  in  c a rd ia c  su rg e iy ,  i t  w a s  a s so d a te d  vvith a n  
in c re a se d  r is k  o f  d e a th .  H ovvever, m o s t o f  t h e  d a ta  
c o n tr ib u tin g  to  th is  risk  w a s  fro m  th e  BA RT s tu d y . T h e re  
w a s  n o  s ig n ih c a n t  in c re a se  in  risk  o f  m y o ca rd ia l in ía rc tio n , 
s tro k e , o th e r  th ro m b o tìc  e v e n ts , o r  r e n a l  d y s íu n c tio n . 
A r o u n d  t h e  s a m e  t im e ,  C a n a d ia n 1’ a n d  E u r o p e a n 20 
re g u la to ry  a u th o r i r ie s  a lso  rev ievved  a p ro tin in  in ío rm a tio n , 
c o n đ u d in g  th a t  t h e  B A R T re su lts  w e re  u n re l ia b le 20 a n d  
c o u ld  n o t  c o n ẵ n n  a n  a s s o d a t io n  b e tw e e n  a p ro t in in  a n d  
in c re a se d  m o r ta li ty .”  M a rk e tin g  s u s p e n á o n  in  C a n a d a  vvas 
l iite d  i n  2 0 1 1 ,19 a n d  a  s im ila r  re c o n tm e n d a t io n  to  re s u m e  
m a r k e d n g  w a s  m a d e  in  E u ro p e  in  2 0 1 2 ;20 hovv ev er, i t  w as 
l im ite d  t o  p a tie n ts  a t  r isk  o í  m a jo r  b lo o d  loss d u r ìn g  iso la ted  
c a rd ỉo p u lm o n a ry  b y p ass  s u rg e ry . B o th  re g u la to ry  a u th o -  
r i t ie s  a ls o  a d v is e d  o n  th e  im p o r ta n c e  o f  a d e q u a te  
a n tíc o a g u la t io n  w i th  h e p a r in  d u r in g  a p r o ó r in  ơ e a tm e n t .

A p r o t in in  h a s  b e e n  u s e d  to  r e d u c e  t r a n s lu s io n  
r e q iũ r e m e n ts  d u r in g  l iv e r  t ra n s p la n ta tio n , b y  i ts  e ffec t o n  
in t ra -o p e ra t lv e  h y p e rũ b r in o ly s is .21-22 H o w e v e r, c o n c e m s  
a b o u t  a n  in c re a se d  r isk  o f  th ro m b o e m b o lis m  in  th e se  
p a tie n ts  h a s  b e e n  ra ise d .23 A  sy s te m atic  revievv24 o f  23 
s tu d ie s  u s in g  a n ứ B b rin o ly tic  d ru g s, 18 o f  w h ic h  u se d  
a p ro t ín in ,  í o u n d  n o  e v id e n c e  o f a n  in c re a se d  risk  of 
th ro m b o e m b o lic  c o m p lic a tio n s  in  l iv e r  tra n s p la n t  p a tie n ts ,  
b u t  n o t e d  th a t  t h e  s tu d ie s  vvere u n d e rp o v v e re d  a n d  th a t  
id e n tiB c a tio n  o f  su b g ro u p s  o f p a tie n ts  a t  risk  m a y  h a v e  b e e n  
m issed . A p ro t in in  h a s  a lso  b e e n  u s e d  to  re d u c e  tra n s h is io n  
r e q u ỉ r e m e n ts  d u i in g  o r th o p a e d ic  s u rg e ry .23
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P a n c re a tit is .  A p ro tin in  h a s  b e e n  tr ie d  in  t h e  m a n a g e m e n t  
o í  p a n c re a tíú s  (p. 2 5 8 0 .2 )  b e c a u se  o f  t h e  p o s tu la te d  ro le  
of p ro te o ly tic  e n z y m e s  in  th is  c o n d it io n . Hovvever, re su lts  
h a v e  b e e n  larg e ly  d isa p p o in tỉn g .

Adverse Effects and Precautìons
A p ro tin in  is u s u a lly  w e ll  to le ra te d .  L ocal th ro m b o p h le b i ti ỉ  
c a n  o c c u r. A d v e rse  e ííe c ts  in c lu d in g  b ro n c h o s p a s m , 
h y p o te n s io n , c a rd ia c  a r rh y th m ia s ,  g a s tro in te s tin a l  d isru r-  
b a n c es , a n d  ra sh e s  a re  c o n s id e re d  to  b e  h y p e rse n s it iv ity  
rea c d o n s ; a n a p h y la x is , i n d u d in g  ía ta litie s , h a s  o c c u rre d . 
T h e  u s e  o ỉ  a p ro t in in  is  c o n ư a - in d ic a te d  ỉo r  12 m o n th s  a f te r  
a  p re v io u s  e x p o s u re  b e c a u se  o f  th e  in c re a se d  r is k  of 
a n a p h y la x is  d u r ín g  th a t  tim e . A  te s t  d o se  is  r e c o m m e n d e d  
ỉo r  all p a tìe n ts  a n d  th e  u se  o f  p ro p h y la c tic  h is ta m in e  
a n ta g o n is ts  m a y  b e  c o n s id e re d ; a  h y p e rse n s it iv ity  re a c tio n  
to  th e  th e ra p e u tic  d o se  o f  a p ro t in in  c a n  s tilỉ o c c u r  e v e n  a f te r  
a n  u n e v e n ử u l  te s t  d o se . T h e re  h a v e  b e e n  re p o r ts  o f r e n a l  
d y s ỉu n c tio n  a n d  re v e rs ib le  r e n a l  ía i lu re  in  p a tie n ts  g iv e n  
a p ro t in in  d u r in g  o p e n - h e a i t  s u rg e ry  w i th  e x tra c o ip o re a l  
d rc u la tio n ;  t h e  risk  m a y  b e  in c r e a ỉe d  in  p a tie n ts  v rith  p re -  
ex is tin g  re n a l  im p a irm e n t  o r  r isk  ỉac to rs  fo r  a lte re d  re n a l  
íu n c tio n . F o r  ỉ u r th e r  de ta ils  o f  a n  in c re a se d  r i ỉk  of 
c a rd io v a sc u la r  a n d  c e re b ro v a sc u la r  e v e n ts ,  r e n a l  ỉa i lu re , 
a n d  d e a th  in  p a tie n ts  u n d e rg o ín g  su rg e ry , a n d  su s p e n s io n  of 
th e  m a rk e tin g  o ( a p ro t in in .  see  H a e m o rrh a g ic  D iso rd ers  
u n d e rU s e s  a n d  A d m in is tra t io n , p .  1133 .3 .

D ú s e m in a te d  in t r o v o ic u la r  c o a g u la t io n .  F a ta l d issem i- 
n a te d  in tra v a s c u la r  c o a g u la ú o n  h a s  b e e n  re p o r te d  in  a 
p a tie n t  a í t e r  t h e  u s e  o ỉ  in ư a o p e ra t iv e  a u to ư a n s íu n o n  a n d  
a p ro t in in  d u r in g  s u rg e ry .1 A c tiv a tio n  o f  th e  d o t t i n g  Sys
te m  oc c u rs  d u r ìn g  a u to t r a n s ỉu s io n  a l th o u g h  th is  u su a lly  
ca u se s  n o  sy s te m ic  a d v e rs e  e ííe c ts . W h ile  th e r e  w e re  o th e r  
p ossib le  cau ses , it  vvas su g g e ste d  th a t  a p ro t in in  c o u ld  h a v e  
c o n tr ib u te d  to  d e p o s it io n  o í f ib r in  m ic ro th ro m b i in  th e  
m ia o v a s c u la tu r e  a n d  p r e v e n te d  s u b s e q u e n t  h b rin o ly s is .

1. Mllne AA. (I al. Dúseminitcd Intravascular coagulatỉon aíter aonic 
ancurysm repair, imraoperaúve salvage autotranshision. and aproiinỉn. 
Lanat 1994; 34* 470-1.

Effects o n  c o a g u la t io n  le s ls .  A p io tú ũ n  p ro lo n g s  b o th  t h e  
a c tiv a te d  p a rt ia l  th ro m b o p la s t in  t im e  (APTT) a n d  a c tiv a te d  
d o t t in g  t im e  (A CT), d e p e n d in g  o n  th e  A C T a c tiv a tio n  
m e th o d  u se d . H o w e v e r, a p ro tú ũ n  is n o t  a  h e p a r in -s p a r in g  
d n ig , a n d  its  eH ects o n  th e se  te s ts  m a y  re s u l t  in  a n  o v e re s -

t im a tio n  in  t h e  d e g re e  o f  a n tìc o a g u la t io n  a n d  s u b s e q u e n t  
u n đ e rd o s in g  o f  h e p a r in .  I n  p a tie n ts  u n d e rg o in g  ca rd io -  
p u lm o n a r y  b y p a ss  su rg e ry , AFTT s h o u ld  n o t  b e  u s e d  a lo n e  
to  m o n ito r  c o a g u la t ío n  p a ra m e te r s .  A C T s h o u ld  a lso  b e  
u se d , ta k in g  in to  c o n s id e ra tio n  th e  e f f e a  o f  a p ro t in in  o n  
th e  te s t i n  u se ; fo r  e x a m p le ,  a  m in im a l  ce lite -Á C T  o f 7 5 0  
seco n d s , o r  k a o lin -A C T  o f  4 8 0  se co n d s, i n d e p e n d e n t  o f 
th e  e ỉỉec ts  o f  h a e m o d i lu t io n  a n d  h y p o th e n n ia ,  h a v e  b e e n  
r e c o m m e n d e d . A lso, a  ũ x e d -d o s e  h e p a r in  r e g im e n  o r  h e p .  
a r in - p ro ta m in e  t í t ra t ío n  m e th o d  a re  su g g e ste d . P a tíe n ts  
m a y  re q u ire  a d d it io n a l  h e p a r in  d u r in g  e x te n d e d  e x tra c o r-  
p o re a l  d r c u la t io n ,  a n d  p r o ta m in e  rev e rsa l  o ỉ  h e p a r ín  
s h o u ld  b e  b a se d  o n  a  f ix e d  ra t ío  to  t h e  a m o u n t  o f h e p a r in  
g iv e n , o r  b e  g u id e d  b y  p r o ta m in e  t ít ra t io n .

I t  sh o u ld  a lso  b e  n o te d  th a t  a p ro t in in  in je c tio n  a n d  
h e p a r in  i n je a io n  a re  p h a rm a c e u t ic a l ly  in c o m p a tib le .

E f fe d s  o n  th e  r e s p i r o to r y  S y stem . A c u te  re sp ira to ry  d is- 
ơ e s s  sy n d ro m e  d e v e lo p e d  in  a  2 4 -y e a r-o ld  m a le  2  h o u is  
a f te r  th e  s ta r t  o{ a n  in ơ a v e n o u s  in íu s io n  o f a p ro t in in  fo r 

•b leed in g  a t te r  to n siU e c to m y .1 M e c h a n ic a l  v e n ti la t io n  w a i  
r e q u ire d  fo r 4  d ay s.

1. Vudcevic z. Suskovic T. Acuie respiratory disircB syndromc atter 
aproiinin intusion. Ann Pharmaarthtr 1997; 31; 429-32.

H y p e rse n sitiv ity . H y p e rse n s itiv ity  re a c tio n s , i n d u d in g  
a n a p h y la x is , c a n  o c c u r  w i th  t h e  u se  o f  a p ro t in in  b o th  o n  
p r im a ry  a n d  se c o n d a ry  e x p o s u re .  In  a s tu d y ' o f  2 4 8  re -  
e x p o su re s  to  a p ro t in in  in  2 4 0  p a tie n ts  u n d e rg o in g  ca rd ia c  
su rg e ry , th e r e  w e re  7  c ases  o f  a n a p h y la c tic  r e a c tio n s  r a n -  
g in g  fro m  m ild  to  s e v e re  w ith  a  h ig h e r  in d d e n c e  of rea c -  
t io n s  o c c u n in g  in  th o se  p a d e n ts  re -e x p o s e d  w ith in  6 
m o n th s  o f t h e  p re v io u s  d o se . A  rev ievv2 of 1 2 4  re p o r te d  
re a c tio n s  in  1 22  p a tie n ts  a lso  to u n d  th a t  r e a c tỉo n s  ran g e d  
f ro m  m ild  to  se v ere , a n d  th a t  a b o u t  h a l ỉ  vvere I iíe - th re a -  
te n ỉn g  a n d  11 vvere ía ta l. T h e  r isk  o ỉ  r e a c tio n  w a s  g re a te s t  
w i th  r e -e x p o s u re  to  a p ro t ìn in  a s  th is  h a d  b e e n  th e  s itu a -  
t io n  in  8 0 %  o f  t h e  cases, a l th o u g h  th e r e  w e re  19 cases 
a s so d a te d  w ith  th e  firs t u s e  o f  a p ro t in in .  T h e  a v e ra g e  rísk  
o f a n a p h y la x is  w a s  e s tim a te d  to  b e  2 .8 %  in  T e-exposed  
p a tie n ts .  M o s t re a c tio n s  o c c u rre d  w i th in  6 m o n th s  o f p re -  
v io u s  e x p o su re , a n d  th e  risk  w a s  g re a te s t  in  t h e  í irs t 3 
m o n th s .  V a r io u s  d ia g n o s tic  te s ts  h a v e  b e e n  t r i e d  in  a n  
a tte m p t  to  p re d ic t  h y p e rs e n s it iv ity  risk . A p ro t in in -s p e d í ic  
se ru m -Ig G  w a s  r e p o r te d  to  b e  d e te c ta b le  in  a b o u t  5 0 %  o f 
p a tìe n ts  w h o  h a d  re c e iv e d  o n ly  o n e  a p ro t in in  ư e a tm e n t ,  
b u t  o th e r  te s ts  su c h  as p re -o p e ra t iv e  sk in  te s t in g  vvere n o t  
lo u n d  to  b e  re liab le .

S ev era l m e a s u re s  h a v e  b e e n  su g g e ste d  in  o r d e r  to  re d u c e  
th e  risk  o f h y p e rs e n s it iv ity  re a c tio n s  to  a p ro t in in ,  i n d u d ín g  
th e  u se  o f a n  in ư a v e n o u s  te s t  d o se  i n  aU p a tie n ts ,  b u t  it  m u s t  
b e  n o te d  th a t  th e s e  a lso  h a v e  th e  p o te n t ìa l  to  trig g e r  a 
r e a c t io n .1 F o r  p a tie n ts  w h o  h a v e  p re v io u s ly  rec e iv e d  
a p ro t ìn in  í t  h a s  b e e n  re c o m m e n d e d  th a t  re -e x p o s u re  sh o u ld  
b e  a v o id e d  ío r  a t  le a s t  6  m o n th s ,1-2 t h a t  a p ro t in in - s p e d h c  
a n tib o d y  sc re e n in g  s h o u ld  b e  d o n e ,2 a n d  th a t  p ro p h y la c tic  
h is ta m in e  H |-  a n d  H 2- a n ta g o n is ts  s h o u ld  b e  g iv en  to  
a m e lio ra te  se v e re  a n a p h y la c tic  r e a c t io n í ' a l th o u g h  th e re  
a re  re p o r ts  o f r e a c d o n s  o c c u rr in g  d e s p ite  á n tih is ta m in e  a n d  
c o rt ico s te ro id  p ro p h y la x is .2 I t  h a s  a lso  b e e n  su g g e ste d  th a t  
in  ca rd ia c  s u rg e ry , a p ro t in in  s h o u ld  o n ly  b e  g ìv e n  vvhen 
c a rd io p u lm o n a ry  b y p a ss  is  a v a ila b le  to  ass is t r e s u s d -  
t a t io n .1-2

T h e re  h a v e  a lso  b e e n  r a r e  r e p o r ts  o f  h y p e rse n s ìt iv ity  
r e a c tio n s  o n  re -e x p o s u re  to  a p ro t in in  u se d  lo ca lly  as a  
c o m p o n e n t  o f  C b rin  s e a la n t.3' 5 I n  o n e  Ía ta i case4 th e  
p re v io u s  e x p o s u re  to  ỉ ib r ìn  s e a la n t  h a d  b e e n  5 y e a rs  b e ío re .

1. Dietrich w , tỉ íl. Prevalence ot anaphylactic reactioni lo aprodnỉn; 
analyds oi two hundrtd ỉocty-eight rccxposures to aprodnỉn in heart 
opcndons. J Thorac Cardicvax Su TỊ 1997:113: 194—201.

2. Beỉerleỉn w, tí al. Fony yean of cDnlcal aprotỉnin use; a rcview oỉ Ỉ24 
hypenensỉdvity rcactìons. Ann Thơrac Surg 2005; 79: 741-S.

3. Beierlón w , tt al. An immediate. aUeijic skin reaction lo aprotinin atter 
reexposure to ĩibrin scalant. Tramỷusìon 2000: 40: 302-5.

4. Onvald A-M. tí aì Fataỉ ỉntraoperatìve anaphylaxis related to aprotinỉn 
atter local appllcatỉon of nbrin glue. Anathaiotogy 2003; 99: 762-3.

5. Schỉevỉnk WL tí aỉ Anaphylactic reacdoiu to Bbrìn soaỉant ỉnjection for 
sponlaneotư spinal CSF lealca. Nrurology 2008; 70: 885-7.

P o r p h y r ia .  T h e  D ru g  D a ta b a se  fo r  A c u te  P o rp h y ria , c o m - 
p i le d  b y  th e  N orvvegian  P o rp h y ria  C e n ơ e  (N A PO S) a n d  
th e  P o ip h y r ia  C e n ư e  S w e d e n , d a s s ih e s  a p ro t in in  as  n o t  
p o ip h y r in o g e n ic  i t  m a y  b e  u se d  as a  d ru g  o f f irs t ch o ic e  
a n d  n o  p re c a u t io n s  a re  n e e đ e d .1

1. The Drug Database for Acute Porphyrỉa. Avaỉỉable at: http://www. 
drugs-porphyria.org (accessed 13/10/11)

Interactions

H e p a r ín .  F o r  c o m m e n t  o n  th e  u s e  o f  a p ro t in in  w i th  h e p -  
a r in ,  see  E tte c ts  o n  C o a g u la tio n  T ests, a b o v e .

N e u r o m u s c u la r  b lo c k e rs .  F o r  r e p o r ts  o f a p n o e a  vvhen 
a p ro t in m  w a s  u s e d  vvith  n e u ro m u s c u la r  b lo c k e n ,  see  
p . 2 0 3 2 .2 .

All cross-reíerences reíer to entries in  Volume A

http://www.fda.gov/NewsEvents/
http://www.fda.gov/NewsEvents/
http://www.ema
http://www.fda.gov/NewsEvcnts/Newsroom/PressAnnouncements/2008/
http://www.healthycanadians.gc.ca/
http://www.ema.euTopa.eu/docs/en_GB/
http://www
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Reiỉnoids. A p ro tin in  s h o u ld  b e  u se d  w i th  c a u tío n  in  
p a tìe n ts  re c e iv in g  o ra l tretinoin (see A n tifib rino ly tics . 
p . 1 7 2 7 .1 ).

pharmacokinetics
A p ro tìn in , b e in g  a  p o ly p e p tíd e ,  is in a c tív a te d  in  th e  
g a s tro in te s tin a l  tra c t. A ỉte r  in tr a v e n o u s  u se , i t  is ex c re ted  in  
th e  u r ìn e  as  in a c tiv e  d e g ra d a t io n  P ro d u c ts . T he te n n in a l  
e l im in a tio n  h a lỉ- li ỉe  is a b o u t  5 to  10 h o u rs .

R en a l im p a ỉrm e n t.  T h e  te r m in a l  e l im in a tio n  haU -liíe  o ỉ  
a p ro t in in  w a s  re p o r te d  a s  13 .3  a n d  14 .9  h o u is ,  resp ec- 
tive ly , In  tw o  p a tie n ts  w i th  c h ro n ic  r e n a l  im p a ỉrm e n t 
g iv en  a p ro t in in  b y  in tr a v e n o u s  in íu s io n  o v e r  30  m in u te s .1 
A  s tu d y 2 o f  c a rd ia c  su rg ic a l p a tíe n ts  u n d e rg o in g  c a rd io - 
p u h n o n a ry  b y p a ss  a iso  t o u n d  th a t  a p ro t ín in  đ e a ra n c e  w as 
re d u c e d  in  th o s e  w ith  r e n a l  im p a irm e n t.  T h e  e lim in a tio n  
h a lf- life  w a s  a b o u t  2 0  h o u r s  in  p a d e n ts  w i th  e n d  stage  
re n a l  d ise a se  c o m p a re d  w i th  a b o u t  8  h o u r s  in  th o se  w ith  
c re a t in in e  c le a ra n c e  g r e a te r  t h a n  5 0  m L /m in .

1. Mỉlller PO, et aỉ. PharmlCokínetỉcs of aprotinín ỉn two patỉents with 
chronic renal impainnent. BrJ Cliĩt Pharmacol 1-996; 41:6Ỉ9-20.

2. 0'Connor c }, et aL The impaa oỉ renaỉ dysfuncúon on aproũnỉa 
pharmacokỉnetỉcs duiing cardỉopuỉmonary bypass. Anesth AnaÌỊ 1999; 
89: 1101-7.

P r e p a r a t í o n s

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

Single-ingrcdient Preparatíons. Arg.: Q uagu-Tesc Rivilina; Belg.: 
Trasylolt; Braz.: T rasy lo lt; Canad.: Trasylol; China: Hetailin 

Yi M ei Tai ( í t t í É ) ;  Denm.: TrasyloL' Indùr. Aprogen; 
A pronin; A p ro s ta t A p ro tec  A protin ; Haem aprot; H aem oprot 
Kallistat; Indon.: T rasy lo lt; Israel: Protosol; Phữipp.: Trasylol; PoL: Trasylol; RiiS.:,Aprotex (Anpoiexc); Contrykal (KũHipHxaa); 
G ordox (TopaoKC); Ingitri] (HHTHTptin); Vero-Narcap (Bepo- 
Hapran); S .A /r.: Trasylol; singapore: Trasylol; Switz.: T rasylot Turk.: Trasylol; ukr.: C o n triv en  (KoHTpHBeH); Contrycal 
(KoHTpHxaa); Gordox (ropAOKc); Trasylol (Tpac>iji0Ji)t; Venez.: 
Trasyiol.

M ubi-ingredient preporotíons. Arg.: Beriplast P; L acdm axt; 
M axus; Optilac; Tissucol; Austral.: Tisseel Duo+; Austria: Beri- 
plast; Tisseel; Tissucol Duo Q u ick f; T issucolt; Belg.: Artiss; Tis- 
sucol Duo; Tissucol K ít  Braz.: Beriplast P; Canad.: Artiss; Tis- 
seel; chile-. B eriplast Pị: Cz.: Artiss; Hsseel; Tissucol; Denm.: 
Artiss; Tỉsseel D uo  Q u id c  Pin.: Artiss; Tisseel D uo Quick; Tis- 
seel; Pr.: Artiss; Beriplast; Tissucol; Ger.: Artíss; Beríplast’ Tĩssu- 
col D uo S; Tissucol-Kit; Gr.: Beriplast; Tisseeb Hong Kong: Beri- 
plast P; TachoCom b; Tisseel; Hung.: Beriplast P; Tissucol-Kit; Indon.: Beriplast; IrL: Artiss; Tísseel; Israel: B erip lastt; H sseelt; ItaL: B eripiast' Tissucol; Jpn: Bolheal; Mac.: Beriplast P; Neth.: 
Artiss; Beriplast P; Tísseel; Tissucol Duo; Tỉssucol; Norw.: Artiss; 
Tlsseel; N Z: Tisseel Duo; PoL: Beriplast; PorL: Tissucol D uof; Rus.: TachoC om b (TaxoKoMổ); Tissucol Kit (THccyKOii K h t ) ;  Singapore: TachoCom b; Spain: Artiss; Beriplast p  Combi; Tissucol 
Duo; SwecL: Artiss; Tisseel D uo Q u id c  Switz.: Artìss; Beriplast 
P; Tỉsseel; Tíssucol D uo S+; T issuco lt; That: Tisseel; Turk.: Ber- 
iplast P; Tisseel VH; UK: Tisseel; USA: Artiss; Tlsseel.

Phormocopoeial Preparotions
USP 36: A pro tin in  Injectìon.

B a t r o x o b i n  ỊriN N ]

Batroxobina; Batroxobine; Batroxobinum; ẼạTpoKCỌÔlítH. . 
G4S -  9 0 3 9-6 1-6  (b a tro x o b in ); 9001-13-2  (hàèm a có ag Ịư lase). 
A T C — 8 0 2 8X 0 3 . .
A T C  V et —  Q 8 0 2 8 X 03 . ..........
u m  —  4 7 R Y F4 0 G A 9 .

ProhỊe
B a tro x o b in  is a n  e n z y m e  o b ta in e d  from  th e  v e n o m  o f th e  
v ip e r  Bothrops atrox. I t  h a s  a lso  b e e n  o b ta in e d  from  Bothrops 
moojeni a n d  a  s im ila r  p r e p a r a tio n  is d e riv e d  b o m  Bothrops 
jararaca.

B a tro x o b in  is re p o r te d  to  a c t  o n  h b r in o g e n  to  p ro d u c e  a 
íib r in  m o n o m e r  t h a t  c a n  b e  c o n v e rte d  b y  th ro m b in  to  a  
í ib r in  d o t .  I t  is u se d  b o th  a s  a  h a e m o s ta ũ c  and , in  la rg e r  
doses, to  in d u c e  a h y p o B b rin o g e n  State in  t h e  m a n a g e m e n t 
o f th ro m b o e m b o lic  d iso rd e rs . W h e n  used  as  a  h a e m o s ta tic  it 
is u s u a lly  g iv e n  vvith a  Íac to r-X  ac tív a to r; s u c h  a co m b in e d  
p re p a ra tio n  is k n o w n  as  h a e m o c o a g u la se  (h em o c o a g ù la se ). 
B a tro x o b in  h a s  b e e n  g iv e n  p a re n te ra l ly  o r  b y  local 
a p p lic a tio n .

P r e p a r a t í o n s

P roprietary Preparaiiom  (detailỉ a re  gỉven in  Volum e B)

Single-irtgredienl Preparalions. Chirur. Bang Ting (S -9 ) ;  Repti- 
lase ( a t lE S ) ;  Su Le Ju a n  ( ỉ ĩ # j f t ) ;  Su Ling (3%.); Indiar. 
B otrodo t; B otropase; Colase; Reptilase.

Blood 0
Blod; Bloed; Bluc Sang; Sangte; Sangue; Sanguis; Vér; Veri;
Kposb.
UN II’—  4 3 M X 6 7 M Y M 9 .

Uses and Administration
B lo o d  is a  c o m p le x  f lu id  w i th  m a n y  h in c tio n s  in d u d in g  th e  
m a in te n a n c e  o ỉ  h y d r a t io n  o ỉ  t h e  tis su e s , m a in te n a n c e  o f 
b o d y  te m p e ra tu re .  a n d  t h e  t ra n s p o r t  vvithứi th e .  b o d y  of 
gases, ions, n u t r ie n ts ,  h o rm o n e s ,  e n z y m e s , an tib o d ies , 
vvaste P ro d u c ts  o f  m e ta b o lism , a n d  d ru g s.

T h e  m ain  c o m p o n e n ts  o f  b lo o d  a re  p lasm a , r e d  b lo o d  
cells (e ry th ro c y te s ) , w h i te  b lo o d  cells ( le u co cy tes), a n d  
p la te le ts  (for í u r t h e r  In ío rm a t ío n  o n  d ih e re n t  b lo o d  cells 
a n d  th e ir  ío rm a tio n , a n d  a v e ra g e  c o u n ts  in  ad u lts , see 
H aem ato p o iesis , p . 1 1 2 1 .1 ). S e ru m  is th e  f lu id  w h ic h  
re m a in s  o n c e  b lo o d  o r  p lasm a  h a s  d o t te d ;  it  is, in  eữ ec t, 
p la sm a  w ith  ũ b r in o g e n  re m o v e d .

W h o le  b lo o d  Ịs u se d  a s  a  s o u rc e  o f  r e d  cell c o n c e n tra te s , 
d o t t in g  ỉac to rs, p la te le ts , p la sm a  a n d  p lasm a  h a c tio n s ,  a n d  
ỉm m u n o g lo b u lin s , e a c h  o f  w h ic h  h a s  s p e d ũ c  in d ic a tio n s  fo r 
u se . B ecause  o f  t h e  risk s  in v o lv e d  in  tra n sh is in g  w h o le  
b lo o d  a n d  th e  n e e d  fo r  e c o n o m y  in  its  u se , th e  a p p ro p r ia te  
b lo o d  c o m p o n e n t s h o u ld  b e  u s e d  w h e n e v e r  possib le .

W h o le  b lo o d  m a y  b e  u s e d  w h e r e  r e p la c e m e n t o f  p lasm a  
p ro te in s  as w e lỉ  as  r e d  b lo o d  ce lls  is n e e d e d , fo r  e x a m p le  
a f te r  a c u te  b lo o d  loss d u r in g  su rg e ry  o r  s ev ere  h a e m o r r-  
h a g e . I t  m a y  a ls o  b e  u s e d  to  s u p p le m e n t  th e  d r c u la tio n  
d u r in g  card iac  b y p a ss  su ig e ry .

T h e  a m o u n t  õ f  w h o le  b lõ o d  tra n s tu s e d  a n d  th e  r a te  a t  
w h ic h  it is g iv e n  d e p e n d  u p o n  th e  p a tie n t 's  age a n d  g e n e ra l  
c o n d itio n , u p o n  th e  S ta te  o f th e i r  d r c u la to r y  System , a n d  
u p o n  th e  th e r a p e u tic  in d ic a tio n  í o r  tra n s fu s io n .

T h e  e x p re ss io n  'u n i t  o f  b lo o d ' g e n e ra lly  re p re s e n ts  a  
v o lu m e  o ỉ a b o u t  5 1 0  m L, in d u d ỉn g  a n tic o a g u la n t. F o r  b lo o d  
p re p a ra tio n s  a  u n i t  g e n e ra lly  re íe rs  to  th e  q u a n ti ty  o ỉ  a  
b lo o d  c o m p o n e n t  o b ta in e d  b o m  1 u n i t  o f  w h o le  b lo o d . 
S p e d í ic  u n i ts  o f  a c tiv ity  a re  u s e d  fo r  so m e  b lo o d  
c o m p o n e n ts .

T h e  h a e m o g ỉo b in  c o n c e n ư a tio n  o f th e  b lo o d  o f th e  
a v e ra g e  a d u lt  is  ra is e d  b y  a b o u t  l g  p e r  100 m L  b y  th e  
tra n s íu s io n  o f 1 u n l t  o f vvhole b lo o d .

Revievvs a n d  g u id e lin e s  ío r  t h e  u se  o f b lo o d  a n d  b lo o d  
c o m p o n e n ts .
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A u to lo g o u s  b lo o d  t ra n s íu s io n .  R ev ỉew s a n d  g u id e lin e s  
h a v e  b e e n  p u b l is h e d  o n  a u to lo g o u s  b lo o d  ư a n s ỉu s io n , a 
p ro c e d u re  vvhere a  p a tie n t  ac ts  as  th e i r  o w n  b lo o d  d o n o r, 
th e  b lo o d  u s u a lly  b e in g  c o lle c te d  sh o rtly  b e ío re  e le c tiv e  
su rg e ry  o r  s a lv a g e d  d u r in g  th e  su rg ic a l p ro c e d u re .1"6
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Adverse Efíeđs
T he rap id  t ra n s íu s io n  of la rg e  v o lu m e s  o í  w h o le  b lood  m ay  
ov erlo ad  th e  d r c u la t io n  a n d  c a u se  p u lm o n a ry  o e d e m a . 
T ran sỉu sio n  o f v e ry  large  v o lu m e s  o f  d t r a t e d  b lo o d  c a n  lea d  
to  hy p o ca lcaem ia , a l th o u g h  th is  is n o t  u su a lly  a  p ro b le m  
u n less  th e re  is  h e p a tic  im p a irm e n t  o r  h y p o th e rm ia . 
H yperka laem ia  m a y  o c c u r b u t  o n  i ts  o w n  is ra re ly  d in ic a lly  
sign iScan t. H y p o th e im ia  m a y  re s u l t  b o m  rap id  tra n s ỉu s io n  
o f  large  v o lu m e s  o f co o led  b lo o d  a n d  m ay , c o m b in e d  w ith  
h y pocalcaem ia , h y p e rk a la e m ia , a n d  re s u l ta n t  ad d o s is , le a d  
to  c a rd io to x id ty . D issem in a te d  in tra v a s c u la r  c o a g u la d o n  
m a y  also  o c c u r  in  p a t ie n ts  r e c e ỉv in g  la rg e -v o lu m e  
tran sỉu sio n s. R e p e a te d  tra n s íu s lo n s  oỉ b lo o d , as ìn  th a la ss-  
aem ia , m ay  le a d  to  ữ o n  o v e rlo a d .

T he tra n s ỉu s io n  o f  in c o m p a tib le  b lo o d  cau ses  haem olysis , 
possibly w ith  r e n a l  ía ilu re . P y re x ia , rigo rs, a n d  u rtic aria  m ay  
b e  d u e  to  a n tib o d ies  to w a rd s  b lo o d  c o m p o n e n ts . Severe  
allergic rea c tio n s  a n d  a n a p h y la x is  c a n  occu r. D e lay ed  
reac tio n s  m a y  o c c u r  m o re  t h â n  2 4  h o u is  a f te r  tra n s ỉu s io n  in  
p a tie n ts  in  w h o m  p rev io u s  tra n s íu s io n  o r  p re g n a n c y  h as  
in d u ce d  sen sitísa tío n ; th e se  re a c tio n s  a re  u su a lly  m ild  a n d  
m an iỉes t as ỉev e r , chUls. ỉa lỉ in  h a e m o g lo b in  c o n c e n ơ a tío n , 
a n d  h a e m o g lo b in u ria .

T r a n s m is s io n  o f  i n í e c t i o n s .  T h e  u se  oi b lood , b lo o d  
co m p o n en ts , o r  b lo o d  P ro d u c ts  h a s  b e é n  a s so d a te d  w ith  th e  
n a n sm issio n  o f v iruses , m o s t  n o ta b ly  h e p a tì tis  B v ữ u s  a n d  
HTV; o th e r  rep o r ts  o f  tra n sm iss io n  i n d u d e  CMV, h e p a títís  c  
a n d  possibly o th e r  h e p a títis  v iru ses , HTLV-I a n d  -n , a n d  th e  
p r io n  cau sin g  v a r ia n t  C re u tz fe ld t-Ja k o b  d isease . T ran sm is- 
sio n  of b a a e r ia l  a n d  p a ra s itic  d iseases  is also  p ossib ie  
in d u d in g  syph ilis , C h ag as ' d ise a se , a n d  m ala ria .

The m ain  m e th o d s  o f m in im is in g  th e  risk  o ỉ  tra n sm iss io n  
o í  in íec tio n  a re  b y  r ig o ro u s  se le c tio n  o f b lo o d  d o n o rs  a n d  b y  
m icrobỉo logica l s c re e n in g  te s ts . C o n ta m in a tio n  d u r in g  
c o lle n io n  a n d  P rocessing  is m in im ỉs e d  b y  u s in g  d o s e d  
Systems a n d  by  s tr ic t a sep tic  t e c h n ỉq u e . T re a tm e n t o f b lo o d  
P roducts  vvith h e a t  o r  C hem icals c a n  ỉn a c tiv a tẹ  so m e  
o rgan ism s in d u d in g  so m e v iru se s , in  p a rđ c u la r  HTV-1, b u t  
b lood  a n d  b lo o d  c o m p o n e n ts  c a rtn o t b e  t re a te d  Ịn e i th e r  of 
th ese  w ays. P a ú e n ts  re c e iv in g  m u ỉtip le  tra n s íu s io n s  of 
p o o led  p lasm a P ro d u c ts  a re  a t  in c re a se d  risk  o f c o n tra c tin g  
in íec tío n s  a n d  c a n  b e  o ữ e re d  im m u n o lo g ic a l  protectìoa, toi 
ex am p le  h e p a titis  B v a c d n e .
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C re u tz fe fd t-Ja k o b  d i s e a s e .  W h ile  th e re  is n o  p ro o ỉ th a t  
ư an sm iss io n  o f d a ssic a l sp o ra d ic  C re u tz fe ld t-Ja k o b  d isease 
by  b lood  o r  b lo o d  P ro d u c ts  h a s  o c c u rre d ,1' 3 4  cases h a v e  
b e e n  rep o rted  o f h ig h ly  p ro b a b le  ư a n sm is s io n  o f  v a ria n t  
C reu tz fe ld t-Jak o b  d isease  (vC JD ) b y  n o n - le u c o d e p le te d  
blood tra n s fu s io n .5'7 It is re c o g n ised  th a t  th e re  is a  n e e d  
for íu r th e r  a sse ssm e n t o f th e  p o te n t ia l  risk  o f tra n sm iss io n  
o f vCJD b y  su c h  P roduc ts .

P re ca u tio n a ry  m ea su re s  h a v e  b e e n  im p le m e n te d  in  th e  
UK to  m in im ise  ữ a n sm is s io n  o f vC JD  b y  b lo o d  o r  tìssues:*
•  p lasm a is im p o r te d  h o m  o u ts id e  t h e  U K  fo r hactioELation 

to  m a n u la c tũ re  p lasm a  d e rìv a tiv e s
•  leucocy tes  a re  rẽm o v e d  h o m  d o n a te d  b lo o d  ( leu co d ep le - 

tio n ) as  i t  w as th o u g h t  th a t  th is  vvould  re m o v e  in íe c tiv ity  
(hovvever, artimal s tu d ie s  h a v e  s h o w n  th a t  th is  is n o t  th e  
case a n d  th a t  p r io n  c o n c e n tra t io n  in  th e  b ỉo o d  is  lik e ly  to 
b e  re d u c e d  b ỹ  o n ly  a b o u t  4 0 % 9)

•  p lasm a is im p o r te d  fo r  c lin ica l u se  in  p a tie n ts  b o m  a fte r  
J a n u a ry  1996 (th ỉs  d a te  w a s  c h o s e n  b e c au se  i t  w as 
c o n sid e red  th a t  íoods in ỉe c te d  w i th  b o v in e  spongU orm  
e n c e p h a lo p a th y  h a d  b e e n  la rg e ly  e ỉim in a te d  hom th e  
d ie t b y  th is  tìm e ’ ) a n d  b y  J u ly  2 0 0 5  th is  h a d  b e e n  
e x te n d e d  to  a ll p a tíe n ts  u n d e r  t h e  a g e  o f  16 •

•  d o n a tío n s  o f  b lood , p la te le ts , a n d  liv e  b o n e  a re  n o t  
a ccep ted  h o m  d o n o rs  w h o  th e m s e lv e s  h a v e  rece iv ed  
b lood  c o m p o n e n ts  s in c e  1 i a n u a r y  1980, o r  h o m  a n y  
do n o rs  w h o  h a v e  re c e iv ed  In tra v e n o u s  im m u n o g lo b u lin

The Symbol ®  denotes a substance vvhose use may be restriaed in certain sports (see p. vin)The Symbol t  denotes a preparation no longer actively marketed
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p r e p a r e đ  b o m  U K  p la s m a  o r  w h o  h a v e  u n d e rg o n e  
p la s m a  e x c h a n g e  a n y v v h e re  in  t h e  tv o rld  

C o n c e m  a t  t h e  r isk  o ỉ  tra n s m it t in g  C re u tz fe ld t-Ja k o b  
d ise a se  b y  a lb u m in  p r e p a r e d  f ro m  p la c e n ta l  b lo o d  h a s  le d  to  
r e s t r ic t io n  o n  th ls  s o u rc e  o f a lb u m in  (see  T ra n sm iss io n  o f  
In ỉe c tio n s  u n d e r  A lb u m in , p .  113 1 .2 ).
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E ffec ts o n  le u c o c y te s .  A  s tu d y  oi 5 0  p a tie n ts  in  a n  in te n -  
s iv e  c a re  u n i t  fo u n d  t h a t  4 5  oi t h e m  d e v e lo p e d  le u c o c y to -  
sis a f te r  t ra n s fu s io n  o ỉ  p a c k e d  red  b lo o d  c e lls .1 T h e  Ieu c o - 
cy tosis , w h ic h  w a s  a c c o u n te d  fo r b y  n e u tro p h ils ,  o c c u rre d  
in u n e d ỉa te ly  a f te r  ư a n s íu s io n  a n d  p e rs is te d  fo r  12 h o u rs .  
A  í u r t h e r  s tu d y 2 o f  9 6  c ritic a lly  ill p a tie n ts  lo u n d  th a t  le u -  
co c y to s is  c o m m o n ly  o c c u rre d  in  th o se  w h o  w e re  n o t  se p -  
tic  a n d  h a d  re c e iv e d  u n h l te r e d  p a c k e d  Ted ce lls . M e a n  
vvhite  ce ll c o u n ts  w e r e  in c re a se d  s ig n iA cam ly  2 h o u r s  a f te r  
in h is io n ,  r e m a in e d  e le v a te d  for a b o u t  12 h o u rs ,  a n d  
r e t u m e d  to  b a s e l in e  b y  2 4  h o u r s .  I n  11 p a d e n ts  w h o  
re q u i r e d  m o re  t h a n  o n e  t ra n s íu s io n , t h e  u s e  o f  A ltered  
p a c k e d  r e d  cells w a s  n o t  a sso c ia te d  w i th  leu co cy to sis . C o n - 
c e n tr a tio n s  o f  i n te r le u k in -8  vvere í o u n d  to  b e  ra ised  in  
u n h ỉ te r e d  b lo o đ  a f te r  4  w e e k s  o f s to ra g e , a n d  w e re  h ig h e r  
in  t h e  t ra n s ỉu s e d  b lo o d  th a t  c a u se d  leu co cy to sis . T h e  
a u th o r s  su g g e s te d  t h a t  c y to k in e s  p ro d u c e d  b y  le u c o c y te s  
in  s to r e d  b lo o d  m ig h t  b e  resp o n s ib le  ỉo r  leu co cy to sis  in  
r e d p ie n ts  o f u n E l te r e d  p a c k e d  re d  ce lls .

1. FenwickJC e ta i. Bỉood tran$fusion as a cause ofleucocytosú in crltỉcalỉy 
ũỉ patỉents. L a ttc e t 1994; 344: 855-6.

2. ỉzbỉdd G a tío L  Transỉusion-rdated lcukocytosỉỉ in crỉttcaDy Bi patỉents. 
C rit C a re M ed  2004; 32: 439-42.

ữ í e c t s  o n  th e  lu n g s .  A  ra r e  b u t  l i ỉe - th re a te n in g  co m p lica -  
t io n  o ỉ  t ra n s fu s io n  o ỉ  b lo o d  o r  o th e r  p la sm a -c o n ta in in g  
P ro d u c ts  is  a c u te  lu n g  in ju ry ,  o f te n  te im e d  t ra n s ỉu s io n -  
r e la te d  a c u te  lu n g  in ju r y  (T R A U ). S y m p to m s  d e v e lo p  d u r -  
in g  o r  s v ith in  6  h o u r s  o ỉ  in fu s io n  a n d  a re  th o se  o f  a c u te  
r e s p ữ a to r y  d is tres s  s y n d ro m e 1' 3 (p . 1 5 9 9 .3 ). T re a tm e n t  is 
th e  s a m e  a s  fo r  a c u te  r e s p ira to ry  d isu e s s  o f  a n y  c a u se  b u t  
o x y g e n  e x c h a n g e  u s u a lly  b e g in s  to  im p ro v e  b e tw e e n  2 4  
a n d  4 8  h o u rs ;  if t h e  p a t i e n t  su rv iv e s  t h e r e  a p p e a r  to  b e  n o  
lo n g - te im  s e q u e la e .1 T h e  p re s e n c e  o f  H L A -sp ẽd fic  a n ti le u -  
c o c y te  a n tib o d ie s  i n  p la s m a  t o m  m u lt ip a ro u s  ỉe m a le  
d o n o rs  a p p e a rs  t o  p la y  a  ro le  in  s ta r tin g  th e  r e a c tio n ;1-3 
s u c h  a n tib o d ie s  h a v e  a lso  b e e n  id e n tiA e đ  in  so tn e  im p li-  
c a te d  m a le  d o n o rs .2 A n o th e r  m e c h a n ism . th e  n e u ữ o p h i l  
p r im in g  h y p o th e s is ,  p ro p o se s  th a t  T R A U  resu lts  ừ o m  2  
in d e p e n d e n t  e v e n ts .  T h e  firs t e v e n t  c a u sc s  t h e  r e c ip ie n t 's  
n e u tr o p h i ls  to  b e  p i im e d  a n d  is r e la te d  to  t h e  r e d p ie n t 's  
c o n d it ìo n ;  in  t h e  s e c o n d  e v e n t  th e  in h is e d  b lo o d  p ro d u c t  
a c tiv a te s  t h e  p r im e d  n e m r o p h i ls  in  t h e  lu n g , vvhich c a u se s  
e n d o th e l ia l  d a m a g e .13

1. WâIHj JP. Transỉuston-reỉated acute lung injury (TRAU)—under- 
dỉagnosed and under-reponcd. Br J  A naestM  2003; 90: 573-6.

X Holness L . t í  a l. Fataỉỉtles caused by TRAU. T ra n ự u s M ed  R ev  2004; 18: 
184-8.

3. Klein róan s, rt aỉ. Toward an undcmỉodlng oỉ translusỉon-reUted acute 
hing injuiy: sutemcm of a consensus pand. T ra m fu sio n  2004; 44: 1774- 
89. '

G r o f t- v e r s u s - h o s t  d i s e a s e .  A c u te  g r a f t -v e n u s - h o s t  d ise a se  
(see  H a e m a to p o ie t ic  S te m  Cell T ra n sp la n ta d o n , p .  1 9 3 7 .1 ) 
h a s  b e e n  r e p o r te d  i n  b o th  b n m u n o c o m p ro m is e d  a n d  
im m u n o c o m p e te n t  p a t ìe n ts  a f te r  b lo o d  t ra n s ỉu s io n .1 
S y m p to m s  in d u d e  fev e r , r a sh , a b n o rm a l  liv e r  íu n c t io n  
te s ts , d ia r rh o e a ,  a n d  p r o n o u n c e d  le u c o p e n ia  a n d  p a n c y to -  
p e n ia .  T h e  r e a c t ío n  c a n  b e  se v e re  a n d  ỉa ta l.

H ig h -r isk  im m u n o c o m p ro m is e d  g ro u p s  i n d u d e  b o n e  
m a r r o w  t ra n s p la n t  r e d p ie n ts ,  p a tie n ts  w i th  c o n g e n ita l  
in u n u n o d e S d e n d e s ,  ỉ e tu s e s  re c e iv in g  in t r a -u te r in e  t ra n s -  
h is io n s ,  p a tie n ts  w i th  H odgkán 's  d isease , a n d  p a tie n ts  
ơ e a te d  w i th  p u r in e  a n a lo g u e  d ru g s  s u c h  a s  Đ u d a ra b in e . 
P a t ie n ts  a t  less  r is k  i n d u d e  th o se  v r tth  a c u te  le u k a e m ia ,  
n o n - H o d g k in 's  ly m p h o m a , so lid  tu m o u r s  t re a te d  w ith  
in te n s iv e  c h e m o th e ra p y  o r  r a d io th e ra p y , p r e m a tu r e  in ỉa n ts  
a n d  th o s e  u n d e rg o in g  e x c h a n g e  t ra n s ỉu s io n , a n d  so lid  
o ig a n  ư a n s p la n t  r e d p ie n ts .

ỉ m m u n o c o m p e te n t  p a t i e n ts  w h o  s h a r e  a n  H L A  
h a p lo ty p e  w i th  H L A -h o m o zy g o u s  b lo o d  d o n o rs  a lso  a p p e a r  
to  b e  a t  in c re a se d  risk . S u c h  c ases  b a v e  b e e n  r e p o r te d  
p a rt ic u la r ly  in  J a p a n . v vhere  p ra c tic e s  h a v e  i n d u d e d  th e  u se  
o f a a n s ỉu s io n s  t o m  b lo o d  re la tìv e s . T h e ie  is a lso  a  h ig h  
in d đ e n c e  o f  s h a re d  h a p lo ty p e  in  t h e  p o p u la tío n .

In ỉu s io n  o ỉ  P ro d u c ts  c o n ta in in g  v ia b le  ly m p h o c y te s  
a p p e a rs  to  b e  resp o n s ib le . T re a tm e n t  o f  g ra f t-v e rsu s-h o s t  
d ise a se  a s s o d a te d  vvith ư a n s íu s io n  is la rg e ly  in e ỉíe c tív e  a n d  
p a tie n ts  c o n s id e re d  to  b e  a t  r isk  s h o u ld  b e  g iv e n  P ro d u c ts  
d e p le te d  o f  v iab le  ly m p h o c y te s  b y  irra d ia tio n . B lo o d  
P ro d u c ts  d e p le te d  o f le u c o c y te s  b y  h lơ a t io n  s till c o n ta in  a  
sm a ll p e rc e n ta g e  o ỉ  v iab le  leu c o c y te s . a n d  th is  s h o u ld  n o t  b e  
u s e d  as  t h e  so le  m e th o d  to  p r e v e n t  g ra f t-v e rsu s-h o s t  
d isease .

1. Schroeder ML. Transỉusion-issocỉated graft*vcTSUs-hos; dỉseise. Br J 
H a e m tlo l 200X 117:275-87.

M a lig n a n t  n e o p ia s m s .  P e r io p e ra tìv e  a llo g e n e ic  b lo o d  
ư a n s h is io n  m a y  b e  a s s o d a te d  vvith  a n  in c re a se  in  t h e  r isk  
o f  re c u rre n c e ,  a n d  d e c re a se d  lo n g - te rm  su rv iv a l, a í t e r  
re se c tìo n  o f  m a l ig n a n c y . T h is  su g g e stỉo n  w a s  b a se d  o n  rc t-  
ro sp e c tiv e  o b se rv a tio n a l s tu d ies , a n d  w a s  a tt r ib u te d  to  
im m u n o su p p re s s a n t  effec ts o f  a llo g e n e ic  b lo o d . R a n d o -  
m ise d  c o n ơ o l le d  s tu d íe s  h a v e  p ro d u c e d  conO ictíng  resu lts , 
b u t  a  1996 rev ievv1 d id  n o t  A nd a d e tr im e n ta l  e f f e a  o n  th e  
risk  o ỉ  c a n c e r  re c u rre n c e ,  a n d  su g g e ste d  th a t  th e  A ndings 
o f t h e  o b se rv a tio n a l s tu d ìe s  p ro b a b ly  re s u lte d  f ro m  th e  
c o n ío u n d in g  e ỉíe c t  o í la c to rs  a s s o d a te d  vvith t h e  n e e d  fo r 
tra n s lu s io n . A la te r  m e ta -a n a ly s is3 o f  32  s tu d ie s  o f  p e rio -  
p e ra tiv e  ư a n s íu s io n  in  p a tie n ts  u n d e rg o in g  co lo re c ta l s u r -  
g e ry  c o n d u d e d  th a t  t h e  c a n c e r  r e c u ư e n c e  ra te  w a s  
in c re a se d  (o d d s ra t ío  1 .68) i n  p a tie n ts  g iv e n  tra n s íu s io n s . 
R isk  í a a o r s  a s s o d a te d  w íth  th is  in c re a se  w e re  r e a a l  dis- 
e a se , m o re  a d v a n c e d  d isease , a n d  a n  in c re a se d  n u m b e r  o f 
ư a n s íu s e d  u n i ts .  H ovvever, m a n y  o í  th e  in d u d e d  s tu d ie s  
h a d  sm all s a m p le  sizes, th e r e  w a s  s ig n iA can t h e te ro g e n e -  
ity , a n d  o th e r  p o ssib le  su rg e ry - re la te d  risk  ĩa c to rs  c o u ld  
n o t  b e  e v a lu a te d , su c h  th a t  a  c a u sa l a s s o d a t io n  b e r o e e n  
th e  in c re a se d  r isk  of c a n c e r  r e c u r re n c e  a n d  tra n s ỉu s io n  
c o u ld  n o t  b e  e s ta b lish e d . O th e r  sy s te m a tìc  rev ie tv s  h a v e  
c o m e  to  d iH e re n t c o n d u s io n s .  A m e ta -a n a ly s is 3 o í  s tu d ie s  
in  p a tie n ts  u n d e rg o in g  re se c tio n  o f  a n y  ty p e  o f  so lid  
tu m o u r  i n d u d e d  o n ly  s tu d ie s  th a t  u s e d  a n  a c tiv e  c o m - 
p a ra to r  ( le u c o c y te -d e p le te d  o r  a u to lo g o u s  b lo o d ). O n ly  8 
s tu d ỉe s  m e t  t h e  in d u s io n  c r ì te n a  a n d  th e  a n a ly s is  p ro v id e d  
n o  e v id e n c e  o f  a n  in c re a se d  risk  o f d e a th  o r  c a n c e r  r e c u r-  
r e n c e  in  p a tie n ts  g iv e n  a llo g e n e ic  b lo o d . T h e  p ro p o se d  d e t-  
rũ n e n ta l  in u n u n o su p p re s s ív e  e í l e a  o f  p e r io p e ra tiv e  a llo - 
g e n e ic  b lo o d  t ra n s fu s io n  vvas s tu d ie d  in  c o lo rec ta l c a n c e r  
p a d e n ts  g iv e n  e i th e r  a llo g e n e ic  p a c k e d  re d  cells (b u ữ y  
c o a t r e m o v e d )  o r  leu c o c y te -d e p le te d  r e d  ce lls .4 A lth o u g h  
th e  le u c o c y te  c o u n t  is  r e d u c e d  vvhen  th e  b u l íy  c o a t is 
rem o v e d , m o re  leu c o c y te s  a re  re m o v e d  t o m  leu c o c y te -  
d e p le te d  r e d  cells , vvhich s h o u ld  re d u c e  a n y  im m u n o su p -  
p ress iv e  e f f e a .  H ovvever, a f te r  5 y e a rs  th e r e  w a s  n o  d iffer- 
e n c e  in  su rv iv a l  o r  re c u r re n c e  ra te s  b e tw e e n  th e  tw o  
g ro u p s. S u rv iv a l w a s  b e t t e r  fo r  a  th ir d  g ro u p  o f 
n o n - ư a n s f u s e d  p a tíe n ts ,  b u t  th is  m a y  b e  e x p la in e d  b y  a 
h ig h e r  in d d e n c e  o f  rec ta l c a n c e r  in  th e  t ra n s h is e d  g ro u p s, 
a n d  th e  b e t te r  d in ic a l  s ta tu s  o ỉ  p a tie n ts  n o t  r e q u ir in g  
tra n s ỉu s io n . A  revievv3 o ỉ  in d iv id u a l s tu d ie s  a n d  m e ta -a n a -  
ly ses c o n d u d e d  th a t  a  c a u sa l r e la tio n s h ip  b e tw e e n  a llo - 
g e n e ỉc  b lo o d  tra n s h is io n  a n d  so lid  c a n c e r  r e c u r re n c e  h a d  
n o t  b e e n  p ro v e n . T h e re  w a s  so m e  e v id e n c e  fo r  tra n s -  
fu s io n -a s s o á a te d  im m u n o m o d u la tio n , b u t  th e  m e c h a n -  
ism s o ỉ  eữect a n d  th e  sp e d A c  c o n s tỉ tu e n ts  o f  a llo g e n e ic  
b lo o d  th a t  m e d ia te  th e  e i ie a  r e m a in  u n d e a r .

B p id em io lo g ỉca l s tu đ ie s  h a v e  re p o r te d  a n  in c re a se  in  th e  
i n d d e n c e  o f  n o n - H o d g k in 's  ly m p h o m a  c o m d d in g  w ith  th e  
in c re a se  in  t h e  u se  o f  a llo g e n e ic  b lo o d  tra n s ỉu s io n s  s in c e  th e  
1950s. P ro p o sed  m e c h a n ism s  h a v e  in d u d e d  ư a n s ỉu s io n -  
a sso c ia ted  ữ n m u n o s u p p re s s io n , tra n s m is s io n  o i  o n c o g e n ic  
v ữ u se s , a n d  b lo o d  d o n a tio n  b y  p re ly m p h o m a to u s  d o n o rs .4’7 
A ỉth o u g h  s o m e  c a se -c o n ư o l s tu d ie s  h a v e  r e p o r te d  n o  
a s s o d a t io n  b e rtv e e n  b lo o d  tra n s ỉu s io n  a n d  th e  d e v e lo p m e n t 
o f n o n -H o d g k in 's  ly m p h o m a ., •,  o th e r s  h a v e  re p o r te d  a  
p o s itiv e  a s s o d a t io n , p a rt ic u la r ly  fo r  so m e  s u b ty p e s  o f 
ly m p h o m a .10 Revievvs4-7 o f  th e s e  a n d  o th e r  s tu d ie s  h a v e  
ỉo u n d  c o n s id e ra b le  d ỉsa g re e m e n t berv v een  re p o r ts . T h is  m a y  
re s u lt  h o m  b ia se s  i n  s tu d y  d e s ig n . c o n to u n d in g  ía c to n  su c h  
as HTV in íe c tio n , a n d  la c k  o f  c o n s e n s u s  o n  ly m p h o m a  
d assiA ca tio n .
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Precautions
W h o le  b lo o d  s h o u ld  g e n e ra lly  n o t  b e  tra n s íu s e d  u n le s s  th  : 
A B O  a n d  R h  g ro u p s  o ỉ  th e  p a tie n t 's  a n d  th e  d o n o i^s  b looi 
h a v e  b e e n  ve riA ed  a n d  a  c o m p a tib ility  c h e c k  m a d e  betvveei 
t h e  p a tíe n T s  s e ru m  a n d  th e  d o n o r 's  r e d  ce lls  (se e  u n d e  
B lo o d  G ro u p s , b e lo w ).

T h e  R h  g ro u p  o f  th e  r e d p ie n t  s h o u ld  alvvays bí 
d e te rm in e d  a n d  id e a lly  a ỉl p a tie n ts  s h o u ld  b e  tran sỉu sec  
w ith  b lo o d  o f  h o m o lo g o u s  R h  g ro u p s.

T o re d u c e  th e  p o ssib ilíty  o f ca rd ia c  a rre s t  f ro m  card ia i 
h y p o th e r m ia  w h e n  la rg e  v o lu m e s  a re  u se d  o r  th e  b lo o d  i 
t ra n s íu s e d  rap id ly , a n d  to  m in im ise  p o s to p e ra tiv e  s h iv e r in g  
s to re d  b lo o d  sh o u ld  b e  c a re íu lly  w a rm e d  to  a b o u t  3 ' 
d e g re e s  b e ío re  tra n s fu s io n .

W h o le  b lo o d  sh o u ld  n o t  b e  gi v e n  to  p a tie n ts  w i th  c h ro n ú  
a n a e m ia  w h o  h a v e  a n o rm a l o r  e le v a te d  p lasm a  v o lu m e .

D tu g s  s h o u ld  noi b e  a d d e d  10  b lood .
T ra n s íu s io n  o f b lo o d  h o m  d o n o rs  w h o  h a v e  re c e n tly  

b e e n  re c e iv in g  d r u g  t r e a tm e n t  m a y  b e  h a z a r d o u s  to  th e  
r e đ p ie n t .

G u id e lin e s1"* fo r  a c c e p ó n g  b lo o d  h o m  d o n o rs  w h o  h a v e  
b e e n  re c e iv in g  d ru g s  h a v e  b e e n  p u b lish e d .
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A b u s e .  R e íe re n c e s  to  th e  in ỉu s io n  o f  w h o le  b lo o d  o r  
p a c k e d  re d  b lo o d  cells to  e n h a n c e  a th le tic  p e r ío r m a n c e .1-2

1. Ekblom BT. Blood boosting and spon. B a illitr a  B e s t P ra a  R a  ơ in  
E n d o c r ín o ì M etữ b  2000; 14: 89-98.

2. Leigh-Smith s. Blood boosting. B r J  S p a r tsU e d  2004; 38: 99-101.

Blood groups. T h e  c h ie ỉ  b lo o d  g ro u p  System s a re  t h e  ABO 
System  a n d  th e  R h e s u s  System .

In  s im p le  te rm s  r e d  b lo o d  ce lls  canry  o n  t h e i r  su rỉa c e  
g e n e tic a lly  d e te r m in e d  a n tig e n s .  A  p e n o n  w i th  a n tig e n  A, 
B , A  p lu s  B , o r  n e i th e r  is d a ssiA e d  as  g ro u p  A , B , A B , o r  o  
resp e c tiv e ly . S u c h  p e rs o n s  vvill h a v e , in  t h e ữ  se ru m , 
a n tib o d iẹ s  to  B , A, n e i th e r ,  o r  b o th  re sp e c tiv e ly — a n ti-B  (P), 
a n ti-A  (o), o r  a n ti-B  p lu s  a n ti-A  (a  +  P). G iv tn g  b lo o d  
c o n ta in in g  r e d  cells í ro m  a  p e r s o n  o f g tp u p  A  to  a  p e rso n  
w ith  a n ú -A  re su lts  in  a g g lu t in a t io n  o r  p o ss ib ly  h a e m o ly s is . 
F o r  th e  d e te r m in a tío n  o f  th e  A B O  g ro u p  th e  a g g lu tin o g e n s  
o f  th e  r e d  cells a n d  th e  a g g lu d n in s  o f  t h e  s e ru m  a re  
d e te rm in e d  b y  te s t in g  a g a in s t  k n o v v n  s ta n d a rd s .

In  t h e  R h e s u s  System  m a n y  p e rso n s  c a r ry  a n  a n tig e n  
(R h -p o sitiv e )  w h ic h  s tim u la te s  a n tib o d y  f o rm a tio n  in  R h - 
n e g a tiv e  p e rso n s ;  s u b s e q u e n t  e x p o su re  to  R b -p o s it iv e  b lo o d  
c a u se s  h a e m o ly s is .

M a n y  v a r ia n ts  o f  th e s e  a n d  o th e r  S y s tem s , a re  
rec o g n ised .

C a l c i u m  A l g i n a t e

A lginato  cálcico ; E404; KanbLỊHR AnbruHaT.
CAS —  9005-35-0.
A T C —  B02BC08.
ATC Vet —  QB02BC08. ■
UNIl —  8P20S56HZI.

Profìlẹ
C a ld u m  a lg in a te  is  t h e  c a ld u m  sa lt o f  a lg in ic  a d d  
(p . 2 1 6 7 .2 ) , a  p o ly u ro n ic  a d d  c o m p o se d  o f r e s id u e s  o f D- 
m a n n u r o n ic  a n d  L -g u lu ro n ic  a d d s .  I t  m a y  b e  o b ta in e d  h o m  
seavveeds, m a in ly  s p e d e s  o f  Laminaria. C a ld u m  a lg in a te  is 
u s e d  as a n  a b so rb a b le  h a e m o s ta t ic  a n d  ỉo r  t h e  p r o m o t io n  o ỉ 
vvou n d  h e a lin g  (p. 1 6 9 0 .1 ); it  is a lso  u se d  in  t h e  ío rm  o f  a  
m ỉx e d  c a ld u m -s o d iu m  sa lt o f  a lg in ic  a d d  as a  A bre m a d e  
in to  a  d re s s in g  o r  p a c k in g  m a te ria l.  C a ld u m  io n s  in  th e  
c a ỉd u m  a lg in a te  A bres a re  e x c h a n g e d  fo r so d iu m  io n s  in  t h e  
b lo o d  a n d  e x u d a te  t o  ỉo rm  a  h y d ro p h il ic  gel.

A lg in ic  a d d  a n d  i ts  c a ld u m  a n d  s o d iu m  sa lts  a re  vvidely 
u s e d  in  th e  ío o d  in d u s try .

R e íe re n c e s .
]. Thomas s. Algỉnate drcssings in surgery and wound managemcnt-pan

1. J Wound Can  2000; 9: 56-60.
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2. Thomas s. Aỉgỉnate dressmgs ỉn surgery and wound management: part
2. J Wotơtd Can 2000; 9:115—19.

3. Thomas s. Algỉnate dressings in surgery and wound managcment: part
3. J Wounđ Can 2000; 9: 263-6.

Preparations
Proprietary Prepo n rtion s  (detaiis a re  g iven  in  Volum e B)

Sngle-ingredient Preparotíons. Arg.: Kaltostat; Nu-D erm  Algina- 
to; AustraL: Algisitẽ M; M elgisorb; Sorbsan; Belg.: Algisite M; 
Algosteril; Askina Sorb; K altostat; M elgisorb; SeaSorb S oft Sor- 
balgon; Suprasorb A  T egadenn Alginate; Urgosorb; Canad.: 
Kaltostat; Melgisorb; R estore CalciCare; Tegadenn Alginate; Fr.: Algosteril: Coalgan; Stop Hem o; Suprasorb A; Tegaderm  
A lginate; Ger.: Urgosorb; Gr.: Stop H em o; India: Calkariaa; Ịndon.: B ioplacentõn Tulle; I r t :  K altosta tf; Sorbsant; ItaL: 
Algostetil; Kaltostat; M elgisorb; Supcasorb Ã  S~A/r.: Kaltostat; UK: Algosteril; Com ỉeel SeaSorb; K altostat; Sorbsan; USA: 
Calalgin.

M uhHngredient Preparotions. Arg.: C om ỉeel Purũon; Comíeel 
SeaSorb: FIbracol Plus; M ylanta R eũux; P u rilo n t; SeaSorbt; Austral.: Flaminal; Canađ.: C arboũex; Fr.: Clip H em of; Melgi- 
sorb; Purilon; SeaSorb; Sorbalgon Pius; Utgosorb; Ger.: Comỉeel 
Plus; DracoAlgin; IníectoH oney A lg inatt; Melgisorb Ag; Puri- 
lon; SeaSorb SofC SeaSorb-Ag; Urgosorb Silven Israel-. 
K altocarb; K altostat; Part.: K altostat; Rus.: Polygemosiat 
(nojmreMOCi3T); UK: C om íeel PIus; SeaSorb Soft.

C a r b a z o c h r o m e  ỊrtNNi
AC-17; A đ ren o ch ro m e M p n ạsem icarb azo n e ; C arbazochro- 
m u m ; C arbazocrom o; M o n o sẹm ica rb a zo n a  d e  a d ren ò cro - 
m o ; KapóaaoxpoM.
3-H ydroxy-1-m ethyl-5 ,6-indolinedione sem icarbazone. 
C i0Hu N A = 2 3 6 .2
CAS —  69-81-8 (carbazochrome); 13051-01-9 (carbazochrome 
salicylateì; 5146Ch26-5 (carbazochrome sodium sulỉonate).
ATC—  8028X02.
ATC Vẹt— 08028X02.
UNII — 81F061RQS4. _ j .

P h a rm a c o p o e ia s .  Jpn i n d u d e s  C a rb a zo c h ro m e  S o d iu m  
S u l ỉo n a te  (C laH i IN4N a 0 jS ,3 H 20  =  3 7 6 .3 ).

Pro/Ị7ẹ
C a rb a zo c h ro m e , a n  o x id a tio n  p r o d u a  of a d re n a lin e , h as  
b e e n  g iv en  a s  a  h a e m o s ta tic . C a rb a zo c h ro m e  so d iu m  
s u lỉo n a te  m a y  b e  g iv en  o ra lly  in  d o se s  r a n g in g  fro m  30  to  
150  m g  daily , in  a t  lea s t 3 d iv id e d  d o ses. P a re n te ra l  d o ses  o ỉ  
10 m g  m ay  b e  g iv en  su b c u ta n e o u s ly  o r  in ư a m u sc u la rly , 
a n d  u p  to  lO O m g m a y  b e  g iv e n  in ư a v e n o u s iy .  I t  h a s  also  
b e e n  g iv en  as th e  d ih y d ra te  a n d  as  t h e  sa licy la te.

P r e p a r a t i o n s

Propnetary Prepanriions (details a re  given in  Volum e B)

Single-ingrecSent Preparotions. Chitta: Di Ka Ning Le
z h i N a C%ửM); Luoỵẹ (&0ỷ>; N a N eng ( ía a g );S u  Bo Te ( £ #  
1 f); Tai Si Neng (* ^ É Ẽ );  Xue Y1 Ting ( S & Ý ) ;  Hong Kong: 
A donaỷ; India: Klog; Sigm achrom e; Siochrom eỊ; S typtodd; ỉndon.: Adona; Adrom e; Chrom azol; Crom e; ỉtaL: Adona; Jptr. 
A dona; Port: A drenox ilt; Thai.: Neo-Hesnaỷ.

Mubi-ingredient PrepoTQtions. Indìa: Cadisper C; CKPf; Sio- 
ch rom e; S typtodd; Styptocip; ItaL: F leboãde; Jpn: Behyd-RA; Mex.: Hemosin-K; Spain: Pertus M uItjvitam inicof.

Darbepoetin Alfa IBAN. USAN, riNNì ®
DarbépoetiiniaHã; Darbepoetina alfa; Dàrbẻpòẻtìne" Álfảir 
Darbepoetinum Alfe; Darbepóyétiriá 'álfa; NESP; NoveỊ 
Erythropoiesis Stimulating Protein; ÁapéènòéTONAnbệa. 
30-t-Asparagine-32-L-threonine-87-L-vaíĩne-88-(_-aspáragine 
90-L-threoninéerythropoietin (human). -. -•Ị  
CAS — 209810-58-1 
ATC — BỒ3XAÒ2:' •
ATC Vet — Q803XA02.
UNII — Ỉ5UQ94PT4P.

Uses and Administration
D a rb e p o e tin  a lía  i ỉ  a n  a n a lo g u e  o f  t h e  e n d o g e n o u s  p ro te in  
h o r m o n e  e ry th ro p o ie tin  w i th  s im ila r  p ro p e rd e s  to  th e  
e p o e tin s  (p. 114 1 .2 ). I t  is u s e d  in  t h e  m a n a g e m e n t  o ỉ  
a n a e m ia  a sso c ia te d  w i th  c h ro n ic  r e n a l  í a i lu re  (see  
N o rm o c y tic -n o rm o c h ro m ic  A n a e m ia , p .  1123.1) a n d  fo r 
a n a e m ia  c a u se đ  b y  c h e m o th e r a p y  in  p a tie n ts  w i th  
n o n -m y e lo id  m a lig n a n d e s .

F o r  a n a e m ỉ a  o f  c h r o n l c  r e n a l  í a ỉ l u r e ,  th e  a im  o ỉ 
ư e a tm e n t  is to  u se  th e  lo w e s t  d o se  n e c essa ry  to  re d u c e  th e  
n e e d  fo r b lo o d  ữ a n s h i ỉ io n .  A  ta rg e t  h a e m o g lo b in  ra n g e  o f 
1 0  t o  1 2 g  p e r  lO O m L h a s  b e e n  u se d , b u t  u s  lic e n sed  
p r o d u c t  in ỉo rm a t io n  n o w  re c o m m e n d s  th a t  d a ib e p o e tin  
a l ía  th e ra p y  m a y  b e  c o n s id e re d  w h e n  th e  h a e m o g lo b in  
c o n c e n tra t ỉo n  is less t h a n  10  g  p e r  100  m ỉ .  a n d  to  re d u c e  th e

d o se  o r  s to p  th e ra p y  ư  th e  c o n c e n tra t io n  e x ceed s 10 g p e r  
lO O m L  in  p a tìe n ts  n o t  o n  d ialysỉs o r  w h e n  it a p p ro a c h e s  o r  
ex c ee d s  11 g  p e r  100  m L  in  p a tie n ts  o n  d ialysis (se e  a lso  
H a e m a to c ri t  a n d  H a e m o g lo b in , u n d e r  P r e c a u tio n s  of 
E p o e tin s , p . 114 4 .3 ). T h e  ra te  o f rise  in  h a e m o g lo b in  
s h o u ỉd  b e  g ra d u a l to  m in im ỉse  a d v e rse  e ỉỉec ts  s u  c h  as 
h y p e rte n s io n ; a  r a te  n o t  e x c ee d in g  1 g  p e r  1 00  m L  in  a n y  2  - 
w e e k  p e rio d , OT 2 g p e r  100 m L  p e r  m o n th ,  is su g g e ste d .

D a rb e p o e tin  aUa is g iv en  b y  s u b c u ta n e o u s  o r  in tr a -  
v e n o u s  in je c tio n . I n  p a tie n ts  o n  h a e m o d ia ly s is , th e  
in tra v e n o u s  r o u te  Is re c o m m e n d e d  to  re d u c e  th e  r isk  o f 
d e v e lo p in g  n e u tra lis in g  an tíb o d ies  a n d  p u r e  re d  ce ll ap las ia  
(see  E h e c ts  o n  th e  B lo o d  u n d e r  E p o e tin s , p . 11 4 3 .3 ); th e  
su b c u ta n e o u s  r o u te  is  p re ỉe ra b le  in  th o s e  n o t  re c e iv in g  
h a e m o d ia ly s is  to  a v o id  p u n c tu r e  o f t h e  p e r ip h e ra l  ve ins . 
V ario u s do sag e  reg im e n s  c a n  b e  ío u n d  in  lic e n s e d  p ro d u c t  
in ío rm a t ìo n . In itia l doses  fo r p a tỉe n ts  o n  h ae m o d ia ly s is  
in d u d e :
•  4 5 0  n a n o g ra m s /k g  o n c e  w e e k ly
•  7 5 0 n a n o g ra m s /k g  o n c e  e v e ry  2  w e e k s
F o r  p a tìe n ts  n o t  o n  dialysis, re c o m m e n d a t io n s  in d u d e :
•  4 5 0  n a n o g ra m s /k g  o n c e  vveekly
•  4 5 0  n a n o g ra m s /k g  o n c e  e v e ry  4  w e e k s
•  7 5 0  n a n o g ra m s /k g  o n ce  e v e rỹ  2  w e e k s
•  1 .5 m ic ro g ia m s /k g  o n c e  e v e ry  m o n th
T h e  dose  m a y  b e  in c re a se d  a t  in te rv a ls  o f  n o t  less t h a n  4  
vveeks, a c co rd in g  to  resp o n se , u n t i l  th e  ta rg e t  h a e m o g lo b in  
c o n c e n tra tio n  is ac h ie v e d . In  g e n e ra ỉ, a d ju s tm e n ts  a re  m a d e  
b y  ín a e a s in g  o r  d e c re a s in g  th e  dose  b y  a b o u t  2 5 % . F o r 
m a in te n a n c e  th e ra p y  p a tie n ts  m a y  b e  c o n v e r te d  h o m  
w e e k ly  doses  to  o n c e  e v e ry  2 w eek s , a n d  sh o u ld  rẹc e iv e  a 
d o se  th a t  is e q u a l to  tvvice th e  d o se  th a t  h a d  b e e n  g iv e n  o n c e  
vveekly. T h o se  g iv en  a n  in itia l d o se  o n c e  e v e ry  2  w e e k s  m ay  
b e  c o n v e rte d  to  a  m a in te n a n c e  dose  g iv e n  o n c e  a  m o n th ;  
th is  is e q u a l to  tvvice th e  do se  th a t  h a d  b e e n  g iv e n  o n c e  
e v e ry  2 vveeks.

D a rb e p o e tin  a lía  m a y  b e  u s e d  ío r  ơ e a t ìn g  sy m p to m a tíc  
c h e m o th e ra p y -a s s o d a te d  a n a e m ia  in  p a tie n ts  w i th  n o n -  
m y e l o i d  m a l ỉ g n a n t  d ỉ s e a s e .  H o w e v e r, u s  l ic e n sed  
p ro d u c t  m ío rm a tio n  c a u tío n s  t h a t  it  is n o t  ứ id ic a te đ  w h e n  
t h e  a n t id p a te d  o u tc o m e  is c u re , a s  t h e  im p a c t  o ỉ 
d a rb e p o e tin  a lfa  th e ra p y  o n  p ro g re s s io n -f re e  a n d  ov e ra ll 
su rv iv a l  h a s  n o t  b e e n  a d e q u a te ly  s tu d ie d . S ee  also  
A n a e m ia s  ( u n d e r  E p o e tin s , p . 1142.3) fo r  FD A  re s tric tio n s  
o n  th e  p resc rib in g  o f  d a rb e p o e tin  a lỉa  ío r  p a tie n ts  w ith  
c a n ce r , a n d  ad v ice  h o m  th e  M H R A  o n  w h e n  b lo o d  
tra n s h is io n  m a y  b e  t h e  p re fe r re d  th e ra p y .

D a rb e p o e tin  a lỉa  is g iv en  su b c u ta n e o u s ly  in  a n  in itia l 
d o se  o f 5 00  ư ú cro g ra m s (6 .7 5 m ic ro g ra in s /k g )  o n c e  e v é ry  3 
w eek s; if th e  re sp o n se  is in a d e q u a te  a í te r  9  w eek s , h i r th e r  
th e ra p y  vvith d a ib e p o e tin  a lfa  m a y  n o t  b e  eS e c tiv e . 
A lte m a tiv e ly , ít  m a y  be g iv e n  in  a n  In itia l d o se  of
2 .2 5  m ia o g r a m s /k g  o n c e  w e e k ly .  ỉi t h e  r e s p o n s e  is 
ỉn a d e q u a te  a ỉ te r  6 w eek s , th e  d o se  m a y  b e  in c re a se d  to
4 .5  m icrogT am s/kg  o n c e  vveekly. D a rb e p o e tin  alfa s h o u ld  b e  
s to p p e d  a h e r  th e  c o u rse  of c h e m o th e ra p y  h a s  h n i s h e d  b u t  
UK  lic e n sed  p ro d u c t in ỉo rm a tio n  S tates th a t  i t  m a y  b e  
c o n tin u e d  fo r u p  to  4  vveeks. T h e  ra te  o f  r is e  i n  h a e m o g lo b ín  
s h o u ld  b e  g rad u a l; a  r a te  n o t  e x c e e d in g  2 g  p e r  lO O m L  p e r  
m o n th ,  a n d  a  ta rg e t  h a e m o g lo b in  o f n o t  m o re  th a n  12 g  p e r  
100  m L, a re  su g g ested . O n ce  th e  d e s ịre d  h a e m o g lo b in  ta ig e t  
h a s  b e e n  rea c h e d , th e  d o se  s h o u ld  b e  re d u c e d  b y  2 5  to  50%  
to  m a in ta in  th a t  lev e l.

D a rb e p o e tin  al£a is u n d e r  in v e s tig a tio n  i n  th e  m a n a g e -  
m e n t  oỉ p a tìe n ts  w i th  a n a e m ia  a n d  h e a r t  ỉa ilu re .
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3): 22-6.

3. Overbay DK, Maniey HJ. Darbepoetin* a : a review of the lỉterature. 
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A d m in is tra t io n  in  c h ild re n . D a rb e p o e tin  a lfa  th e ra p y  m a y  
b e  u se d  in  c h ild re n  for th e  ư e a tm e n t  o f  a n a e m ia  asso- 
d a te d  w ith  c h ro n ic  r e n a l  ỉa i lu re .  I t  m a y  b e  s ta r te d  i n  ch il-  
d r e n  ag e d  11 y e a rs  a n d  o ld e r  in  d o se s  s im ila r  to  th o se  
u s e d  in  a d u lts  (see  a b o v e ).

Adverse Effects and Precautíons
As ỈOI E p o e tin s , p . 114 3 .3  a n d  p . 1144 .2 .

P o r p h y r ia .  T h e  D ru g  D a ta b ase  fo r  A c u te  P o tp h y ria , c o m - 
p ile d  b y  th e  N o n v e g ia n  P o rp h y ria  C e n tre  (NA POS) a n d  
th e  P o rp h y ria  C e n tre  S w ed e n , d a s s ỉã e s  d a ib e p o e t in  a lỉa  as 
n o t  p o r p h y r in o g e n ic  i t  m a y  b e  u s e d  a s  a  d ru g  o f first 
c h o ic e  a n d  n o  p re c a u t io n ỉ  a re  n e e d e d .1

]. The Drug Data ba se for Acute Porphyrỉa. Avaỉỉable ầL* httpĩ/ỉwww. 
drugs-poỉphyría.org (accessed 13/10/11)

Pharmacokinetics
O n  su b c u ta n e o u s  in je c tio n  th e  b io av a ilab ility  o f d a ib e p o e -  
t in  alfa is a b o u t 3 7 %  a n d  a b so rp tio n  is s lo w . A  te rm in a l  h a lí-  
l iỉe  o ỉ  ab o u t 21 h o u r s  h a s  b e e n  ỉo u n d  a f te r  in tr a v e n o u s  u se  
in  p a tien ts  w i th  c h ro n ic  r e n a l  la i lu re  w h o  w e re  rec e iv in g  
dialysis. A fter s u b c u ta n e o u s  u se  a  h a lỉ- li ỉe  o ỉ  a b o u t 4 6  h o u is  
h a s  b e e n  to u n d  in  p a tie n ts  rece iv in g  dialysis, w h ile  Ít w as 
a b o u t  70 h o u rs  i n  th o se  w i th  c h ro n ic  r e n a l  ía i lu re  b u t  n o t  
rece iv in g  d ialysis, a n d  a b o u t  7 4  h o u r s  ỉn  p a tie n ts  w ith  
can cer.

R e íe ren ces.
1. Heatherington AC. ii al. Pharmacokỉnetỉa of novel erythropóiesis 

stímtỉỉadng protein (NESP) ỉn cancer padents: preHminary report. 8r J 
Canar 2001; 84 (suppl): 11-16.

2. Allon M et ai. Pharmacokinetỉcs and pharmacodynamics of darbepoetỉn 
aỉỉa and epoetin in patỉents undergoing dỉaỉysỉs. ơin Pharmacol Ther 
2002;72: 546-55.

3. Lemer G, et ai. Phanruicokỉneĩỉcs oỉ darbepoetỉn alỉa in pedỉatrỉc patỉents 
with chronỉc kỉdney dỉsease. Pediaũ- NepknỊ 2002; 17:933-7.

4. Heathetỉngton AC ft ai Pharmacokỉnetỉcs oí daibepoeún alỉa after 
Inưavenous or subcutaneous admỉnỉsaatỉon in patients with 
non-myeloỉd nullgnandes undergoỉng chemotherapy. Qin Pharmaaki- 
nrt2006; 45: 199-211.

5. Padhi D.etaiAn  extenđed tennỉnaỉ halỉ-Uỉe ỉor daibepoetiii aỉỉa: resuhs 
from a sỉngỉe-dose phamucolcỉnetỉc study ỉn patíènts with chionỉc 
kỉdney disease noc recetvỉng dỉalysỉs. ơòt ĩharmacokmtt 2006; 45: 503-
10.

6. Takama H. tí al. Populadon phannacokinetỉcs oí darbepoetìn aỉía ỉn 
haemodỉaỉysỉs and perỉtoneal dỉaỉysis patíents aỉter intravenous 
admỉnỉstratíon. Br J ơĩn Pharmaeoi 2007; 63: 300-309.

Preparations
Proprietary Prepa r olíom  (details a te  given ìn  Volum e B)

Single-íngredienỉ Preporotions. Austral.: Aranesp; Austria: Ara- 
nesp; Bdg.: A ranesp; Canađ.: Aranesp; Cz.; Aranesp; N espof; Denm.: Ăranesp; Ftiu: Axanesp; Fr.: Aranesp; Ger.: Aranesp; Gr.: Aranesp; Hong Kong: Aranesp; Hung.: Ãranesp; IrL: A ta- 
nesp; Israel: A ranesp; ỊtaL : Aranẽsp; N e sp o b  Neth. : Aianesp; Norw.: Aranesp; NZ: A ranesp; PoL: A ranesp; Port: A ianesp; Rus.: Aranesp (Apaaecn); singapore: A ranespt; Nesp; Spam: 
Aranesp; Swèd.\ Ãranesp; Switz.: À ranesp; Thãi.: Nesp; Turk.: 
Aranesp; UK: A ranesp; USA: Aranesp.

Dextran 1 {BAN, riNNI ®
Dekstraani 1; Deksữanas 1; Dextrán 1; Dextranõ 1; 
Dextranum 1; fleKCTpaH 1 
C4S —  9004-54-0 (dèxtrah).
ATC —  B05AA05. '
ATC Vet —  QB05AA05.
UNII — I8LHQ0D645.

Pharmacopoeias. In  Eur. (see  p . vii) a n d  us.
P h . E ur. 8: (D e x tra n  1 fo r  In je c tio n ) . A  lo w -m o le c u la r-  
w e ig h t íra c tio n  o f  d e x tra n .  co n s is tin g  o f a  m ix tu re  of 
iso m alto -o lig o sacch a iiđ es. I t  ís o b ta ín e d  by  h y d ro ly s is  a n d  
íra c tío n a tio n  o f  d e x tra n s  p ro d u c e d  b y  { e n n e n ta tỉo n  of 
suc rose  u sin g  a  c e rta in  s tr a in  o r  s u b s ơ a in s  o f  Leuamostoc 
mesenteraides. T h e  a v e ra g e  re la tiv e  m o le c u la r  m a ss  is  a b o u t 
1000.

A  w h ite  o r  a lm o s t w h ite , h y g ro sco p ic  p o w d e r. V e ry  so lu b le  
in  w ater; v e ry  s lig h tly  so lu b le  in  a lc o h o l.

U S P  36: (D e x tra n  1). A  lo w -m o le c u la r-w e ig h t b a c t io n  of 
d ex tra n . c o n s isó n g  o ỉ  a  m ix tu re  o f  iso m alto -o lig o sa c c h a r-  
ides. It is o b ta in e d  b y  c o n tro lle d  h y d ro ly s is  a n d  ừ a c t ìo n a t io n  ot d e x tran s  p ro d u c e d  b y  íe rm e n ta tio n  o f  c e rta in  s tra in s  oí 
Leuconostoc mesenteroides, i n  th e  p re se n c e  of su c ro se . I t  is a  
g lucose  p o ly m e r  in  w h ic h  th e  lin k a g e s  be tvveen  g lucose  
u n its  are a lm o s t  e x d u s iv e ly  u -1 ,6 . I ts  w e ig h t av e ra g e  
m o lecu la r vveight is a b o u t  1000.

A vvhite to  o ff-w h ite , h y g ro sco p ic  povvder. V ery  so lu b le  in  
w a te r; sp a rin g ly  so lu b le  in  a lco h o i. p H  o !  a  15%  s o lu tio n  in  
vvater is b e ttv e e n  4 .5  a n d  7.0. S to re  a t' a  te m p e ra tu re  
bervveen 4  d e g re e s  a n d  3 0  degrees.

ProfìỊe
D ex tran  1 is u s e d  to  p r e v e n t  s ev ere  a n a p h y la c tic  re a c tio n s  to  
in íu sio n s o ! d e x ư a n .  I t  is  r e p o r te d  to  occu p y  th e  b in d in g  
sites of d e x tra n -re a c tiv e  a n tib o d ies  a n d  so  p r e v e n t  th e  
ío rm a tio n  o f  la rg e  ím m u n e  c o m p lẹ x e s  w i th  h ig h e r  
m o lecu la r w e ig h t  d e x tra n s .

D ex tran  1 is  g iv e n  in  u s u a ỉ  doses  o f  2 0  m L  o f a  so lu tio n  
co n ta in in g  150  m g /m L  b y  in tra v e n o u s  in ịe c tio n  a b o u t  1 to  2 
m in u te s  b c ío re  t h e  in h is io n  o f th e  h ig h e r  m o le c u la r  w e ig h t 
d ex tra n ; th e  in te rv a l  s h o u ld  n o t  e x c e e d  15 m in u te s .  T he 
d o se  of d e x tra n  1 s h o u ld  b e  re p e a te d  u  í u r th e r  in ỉu s io n s  of 
d e x tra n  a re  r e q u ỉre d  m o re  t h a n  4 8  h o u r s  a f te r  t h e  ỉn itia l 
dose . For d o ses  u s e d  in  c h ild re n , se e  b e lo w . •

A d m in iỉ tra tio n  in  c h iM re n . A  su g g e ste d  in tra v e n o i is  dose 
o f  d e x tra n  1 f o r  c h U d ren  is  0 .3 m L /k g  o f  a  s o lu t io n  co n - 
ta in in g  1 5 0 m g /m l.

U se . • Tw o la rg e  m u lt ic e n tte  s tu d ie s  (in v o lv in g  a b o u t 
2 9 2 0 0  a n d  3 4 9 5 0  p a tie n ts )  h a v e  su g g e ste d  th a t  d e x tr a n  1

The Symbol t  denotes a preparation no longer actively marketed The Symbol ®  denotes a suhstance whose use may be restricted in certain sports (see p. vui)
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p r e v e n té d  a n a p h y la c tic  r e a c tio n s  b y  h a p te n  in h ib i t ìo n  in  a  
d o s e -d e p e n d e n t  w a y .u  I t d id  n o t  re d u c e  th e  in d d e n c e  o í  
m ild  r e a c t io n s ,  w h ic h  a re  n o t  g e n e ra lly  m e d ia te d  b y  
a n tib o d ie s .  A n o th e r  la rg e  s tu d y 5 c o m p a r in g  th e  e ữ e c ts  o f 
g iv in g  d e x tr a n  1 e i th e r  2  m in u te s  b e ío re  i rý e c tio n  o í  
d e x tr a n  4 0  o r  7 0  o r  m ix e d  w i th  t h e  in je c tlo n . vvas s to p p e d  
a í te r  t h e  o c c u rre n c e  o f  2  se v e re  r e a c tio n s  in  t h e  a d m ỉx tu re  
g ro u p . A  c o m p a r is o n 4 o ỉ  se v e re  a n a p h y la c tic  le a c t io n s  to  
đ e x tr a n  in íu s io n  d u r in g  th e  p e r io d  1983 to  1 9 9 2  (w h e n  
p ro p h y la x is  vvìth d e x ư a n  1 w a s  u se d )  w i th  r e a c tio n s  
r e p o r te d  d u r ín g  th e  p e rio d  1 9 7 5  to  1 9 7 9  (n o  p ro p h y la x is )  
ío u n d  th a t  th e  u se  o f  d e x tra n  1 w a s  a s s o d a te d  vvith  a  3 5 -  
fo ld  r e d u c t io n  in  se v e re  a n a p h y la c tic  re a c tio n s  t o  d e x tra n  
in íu s io n .

T h e re  w e re  21 , 20 , a n d  2 a d v e rs e  re a c tio n s  t o  d e x tr a n  1 
in  t h e  firs t 3 s tu d ie s  re sp e c tiv e ly , in d u d in g  n a u s e a ,  sk in  
re a c tío n s , b ra d y c a rd ia ,  a n d  h y p o te n s io n . A p a r t  f ro m  One 
p a tie n t ,  re a c tio n s  to  d e x tr a n  1 w e re  m ild  a n d  w e re  
c o n s id e re d  to  b e  o f  m ln o r  c lin ica l im p o r ta n c e .  I n  t h e  ío u r th  
s tu d y , a d v e rs e  e S e c ts  to  d e x tr a n  1 w e re  r e p o t te d  in  a b o u t 
One ca  se  p e r  100  0 0 0  doses.

1. Ljungỉtrõxn K-G, tí aỉ, Prevemỉon oỉ dextran-inđuced anaphylactic 
reacdons by hapten inhibitỉon L* a Scandinavỉan multicenier study on 
the ettecis oỉ 10mL dcxtran 1, 15% administered beỉore đcxtran 70 or 
dextran 40. Aơa Chir Scanấ 1963; 149: 341-6.

2. Renclt H. tí al. Preyemion oí dexơan-inductd anaphyỉactỉc reactíồns by 
hapten ỉnhibition m: Scandỉnavỉan muỉUcemer ỉiudy on the effects oí 
20 mL dexưan 1, 15% admỉrdstered beĩỡre dextnn 70 or dextran 40. 
Aaa ơùr Scend 1983; 149: 355-60.

3. Renck H. tí  al. Prevention oí dextran-ỉnduced anaphylactic reactions by 
bapteo ỉnhỉbỉtíon n: a comparỉson oíỉhe effectsof20mLdoctran 1,15% 
adrainistered dỉher admỉxed 10 or beíore dextran 70 or dextran 40. Acta 
ChừScand 1983; 149: 349-53.

4. Ijungítrỗra K-G. Saỉety oí dcxtraD ỉn relatíon to other coỉỉoids * len 
years expeiience wìth hapten ỉnhỉbỉtỉon. ĩnfiữionsihtí Transfusic?ĩsmed 
1993; 20: 206-10.

P r e p a r a t ì o n s

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

Sng la  ing red ian t Preparotions. AustraL: Prom it; Denm.: Prom i- 
ten ; Hung.: P rom iten ; Norw.: P rom iten ; S.Afr.: P ro m itt; Swed.: 
Prom iten ; USA: P ro m itt.

D e x t r a n  4 0  (BAN, USAN, riNNi ®

Dekstraani 40; Dekstran 40; Dekstranas 40; Dextrán 40; 
Déxtrano 40; Dẹxtrằnúm 40; LMĐ; LMWO; Low-molecular- 
weight Dextran; LVD; AeKCTpaH 40.
CAS —  9004-544 (dextran).
ATC—BOSAAOS.
ATC Vet —  QB05M05.
UNII — K3R6ZDH4DU. . .

P h a r m a c o p o e ia s .  I n  Oiin., Jpn, a n d  us.
Eur. (se e  p . v ii) a n d  Jpn d esc rib e  D e x tra n  4 0  fo r  In je c tio n . 

P h .  E u r .  8 : ( D e x tra n  4 0  fo r  I n j e c t ì o n ) .A  m ix tu re  o f 
p o ly sa c c h a rid e s , m a in ỉy  o f  t h e  a - l ,6 - g lu c a n  ty p e ,  o b ta in e d  
b y  h y d ro ly s is  a n d  f ra c tío n a tio n  o ỉ  d e x tra n s  p ro d u c e d  b y  
í e r m e n ta t io n  o f  s u c ro se  u s in g  a  c e r ta in  s tra in  o r  su b s tra in s  
oi Leuamostoc mesenteroides. T h e  a v e ra g e  re la tiv e  m o le c u la r  
m ass  is  a b o u t  4 0  0 0 0 .

A  w h i te  ọ r  a lm o s t w h i te  p o w d e r .  V e ry  so lu b le  in  vvater; v e ry  
s lig h tly  so lu b le  in  a lc o h õ l.

U S P  3 6 : (D e x tra n  4 0 ) .  I t  is d e riv e d  b y  c o n tro lle d  h y d ro ly s is  
a n d  ỉ ra c tio n a tio n  o{ p o ly sa c c h a rid e s  e la b o ra te d  b y  th e  
íe r m e n ta t i v e  a c t io n  o f  c e r ta in  s t r a in s  o f  Leuconostoc 
mtsmtcroidis o n  a  s u c ro se  su b s tra te .  I t  is  a  g h ico se  p o ly m e r  
in  vvh ich  th e  lin k a g e s  b e tw e e n  g lu c o se  u n i ts  a re  a lm o s t 
e n tí r e ly  o f  t h e  a - l : 6  ty p e . I ts  w e ig h t  a v e ra g e  m o le c u la r  
w e ig h t  is  in  t h e  35 0 0 0  to  45  0 0 0  ra n g e . A  1 0 %  s o lu n o n  in  
w a tẽ r  h a s  a  p H  oi 4 .5  to  7.0. S to re  a t  a  te m p e ra tu re  o f 25  
d e g re e s , e x c u rs io n s  p e rm itte d  b e tv v e e n  15 d e g re e s  a n d  30  
d e g re e s .

IncompatíbilHy. In c o m p a tib ili tie s  m a y  a rise  f ro m  th e  
s lig h tỉy  a d d  p H  o í  d e x tr a n  4 0  p re p a ra tio n s .

Uses and Administration

In  s h o c k ,  a  m a x ũ n tu n  o ỉ  2 0 m U k g  d u i ỉn g  th e  h r s t  2 4  
h o u rs  h a s  b e e n  re c o m m e n d e d ;  t h e  f im  lO m L /k g  m a y  be 
g iv en  b y  ra p id  in t r a v e n o u s  in fu s io n . D oses o f  u p  to  
lO m L /k g  m a y  b e  g iv e n  d a ily  t h e r e a í te r  f o r  u p  to  5 days. 
D e h y d ra tio n  s h o u ld  p r e íe ra b ly  b e  c o rre c te d  b e ío re  d e x tra n  
4 0  is  g iv e n .

ỉ n  t h e  t r e a tm e n t  o f  t h r o m b o e m b o l ỉ c  d i s o r d e r s  a  
su g g e ste d  re g im e n  is 5 0 0  to  lOOO m L o v e r  4  to  6  h o u r s  o n  
th e  firs t d a y , t h e n  5 0 0  m L  o v e r  4  to  6 h o u i s  o n  th e  n e x t  a n d  
s u b s e q u e n t  a l te m a te  d a y s  ỉo r  n o t  m o re  t h a n  10 d a y s .

F o r  p r o p h y la x is  o f  p o s to p e r a tiv e  th ro m b o e m b o lic  
d iso rd e rs , 5 0 0  m L  o v e r  4  to  6  h o u r s  m a y  b e  g iv e n  d u r in g  
o r  a t  t h e  e n d  o í  s u rg e ry  a n d  th e  d o se  r e p e a te d  o n  th e  n e x t  
day; t r e a tm e n t  m a y  b e  c o n t in u e d  in  h ig h  r i ỉk  p a tie n ts  o n  
a l tẽ m a te  d a y s  ío r  ũ p  to  10  d a y s .

A  d o se  o f  10  to  2 0 m L /k g  h a s  b e e n  a d d e d  to  
e x tra c o rp o re a l  p e r íu s io n  A uids.

D e x tra n  4 0  is a lso  a n  in g re d ie n t  o f  a m f id a l  tea rs .

P o s t-d u ro i  p u n d u r e  h e o d a c h e .  D e x tra n  4 0  h a s  b e e n  used  
in  t h e  t r e a tm e n t  o f  p o s t-d u ra l  p u n c tu r e  h e a d a c h e  
(p. 1 983 .1 ) w h e n  o th e r  m e a s u re s ,  in d u d in g  e p id u ra l  a u to -  
lo g o u s b lo o d  p a tc h , h a v e  b e e n  in e ííe c tiv e . R e p o r ts 1' 3 h a v e  
d escrib ed  d e x tr a n  4 0  g iv e n  in  a n  e p id u ra l  b o lu s  d o se  of 
20  m L. S o m e tim e s  th is  h a s  b e e n  lo llo tv e d  b y  a  c o n tin u o u s  
e p id u ra l in íu s io n  oi 3 to  4 m L /h o u r ,  a n d  in  th e s e  cases 
h e a d a c h e  w a s  re l ie v e d  v v ith in  2 0  h o u r s  o í  s ta ĩ t in g  th e  
in íu s io n .1'1

1. Aldrete JA. Perslỉient post-dural-punaure heađache ưeaỉed with 
epỉdursỉ iníusion oí dextran. Headache 1994; 34: 265-7.

2. Reynvoet M£J. tí ứ. Epiduraỉ dextran 40 patch íor posỉdural puoaurc 
headache. Anaaihaia 1997; 52: 686-6.

3. Souron V. H«mza ĩ . Treatxnent oỉ postduraỉ puncrure headaches wiih 
colloid soỉutíons: an altematíve to epidural blood patdi. Antĩth AnaÌỊ 
1999: 89: 1333-4.

T h ro m b o e m b o lic  d i s o r d e r s .  D e x tra n  4 0  is o n ly  O ne o f a 
v a rie ty  o f  d ru g s  th a t  h a v e  b e e n  u se d  ío r  th e  p ro p h y la x í ỉ  of 
v e n o u s  th ro m b o e m b o lis m  (p . 1 2 7 4 .1 ) r e su ltỉn g  f ro m  su r-  
gical o p e ra tio n s  su  c h  as  h ỉp  r e p la c e m e n t  su rg e ry . D e x tra n  
40  m a y  b e  u s e d  to  p r e v e n t  th ro m b o e m b o lic  co m p lica tio n s  
in  so m e  ty p e s  o f  v a s c u la r  s u ĩg e r y  in c lu d in g  c a ro tid  e n d a r-  
te re c to m y .

1. Abừ F, tí aL EÍAcacy oí dexưan Solutions in vascular surgery. Vasc 
Eĩiắữvascular Surg 2004; 38: 483-91.

Adverse Effect$, Treatment, and Precautions
As fo r  D e x tra n  70 , p .  11 3 9 .1 .

R a p id  re n a l  e x c re t io n  o f d e x tr a n  4 0  in  p a tíe n ts  w ith  
te d u c e d  u r in e  f lo w  c a n  r e s u l t  in  h ig h  u r in a r y  c o n c e n tra -  
tions  w h i đ i  in c re a se  u r in a r y  v iscosity  a n d  m a y  cause  
o ligư ria  OT a c u te  r e n a l  ta i lu re .  T h e re ỉo re , in ỉu s io n s  of 
d e x tra n  4 0  a re  c o n tra - in d ic a te d  in  r e n a l  d isease  w ith  
o ligu ria ; s h o u ld  a n u r ía  o r  o lig u r ia  o c c u r d u r in g  ư e a tm e n t  
d e x tra n  4 0  s h o u ld  b e  w í th d ra w n .  D e b y d ia d o n  sh o u ld  
p re íe ra b ly  b e  c o rre c te d  b e ío re  g iv in g  d e x ư a n  4 0 . D e x ư a n  40  
c an  c a u se  capU lary  o o z in g  o f  w o u n d  su ria c es .

Effects o n  ih e  I d d n e y s .  A c u te  r e n a l  {a ilure  h a s  b e e n  asso- 
d a te d  w ith  d e x tr a n  40 '"* a n d  less f r e q u e n tly  w ith  d e x ư a n  
7 0 .' T h e  m e d ia n is m  o f  t h e  e ffe c t is t m d e a r  b u t  sugges- 
tío n s  i n d u d e  a n  in c re a se  in  p la sm a  o n c o tic  p re s su re  th a t  
d cc reases  S lữ a d o n  p re s s u re  i n  t h e  g lo m e iu lu s  a n d  h e n c e  
d e a e a s e s  g lo m e ru la r  h l tr a t io n  r a te ,2 o b s tru c tio n  vvith in  
th e  tu b u le s ,14 o r  a  d ire c t  to x ic  e£fect o n  re n a l  cells.4 
P ỉa sm a p h e re s is  h a s  b e e n  u s e d  su cce ss íu lly  to  re m o v e  
d e x tra n  b o m  th e  d r c u la t io n .2'4

1. Peest TG. Lon molecuỉar vveỉght dextran: a contỉnuỉng cause of acute 
renal lailure. BMJ 1976; 2ỉ 1300.

2. Tsang RXY, tí a l Acutc renal íailurc ỉn a heaỉtby young aduỉt aíter 
dextnn 40 iníusion íor external-oar reattachtnent surgery. Br J Plđst 
Surs 2000; 53:701-3.

3. Kato A, tí ai. CompUcatíon oí oỉỉgurỉc acute reoal íaỉhire in patìents 
treateđ with low-raoIccuUr neỉght dexưan. Ren FaiỊ 2001:23: 679-84.

4. Vos SCB, tí ai. Acuie renal íailurc during dcxtran-40 antíthrombotic 
prophylaxis: rcport of two miơosurgical cases. Ann Plast Suiy 2002; 48: 
193-6.

H ypersensitivH y . F o r  re p o r ts  o f  a n a p h y la c tíc  rea c tio n s  
a s so d a te d  w i th  u s e  o i  d e x tr a n  40 , see  D e x tra n  70, 
p . 1139 .1 , a n d  D e x tra n  1, p . 1 1 3 7 .3 .

ư a n o f ;  N eodextril 40; Rus. r  H aem ostabil (TeMOcraổHíi) 
R heom acrodex  (PeoMaxpoaeitc)t; Rheopolydex (PeonoanneKc) 
R heopolyglukin  (PeonoaHTniorHH); S.Afr.: Rheom acrodex; Sin gapore: O nkovertin ; Spain: R heom acrodex; SwaL: Perỉadex 
R heom acrodex; Thai.: O n kovertin t; Turk.: R heom acrodex  UK: G en tran  40; USA: G en tran  40; R heom acrodex.

Mubi-tngrvdient Preporotions. Rus.: R heoglum an (PeoriDOMaH).

Phormocopoeiol Preporalions
B P 2014: D ex tran  40  In ỉusion;
U SP 36: D ex tran  4 0  in  D extrose Injectìon; D extran 40  in  Sodiurr 
c h lo iid e  In jectìon .

D e x t r a n ó O  (BAN. rlNNỊ ®
Dekstraani 60; òekstranas 60; Dextrán 60; Dextrano 60; 
Dextranum 60; fleKapaH 60. , ."
CAS —  9004-54-0 (dèctran).
ATC —  B05AA05.
ATC Vet —  QB05AA05.
UNII —  ZNJ8R24I7Z.

Pharmacopoeias. Eur. (see  p . vii) d e scrib es  D e x tra n  60  fo r  
I n je a io n .

P h .  E u r .  8: ( D e x tra n  6 0  ỉo r  l n je c ũ o n ) .  A m ix tu re  o f 
p o ly sa c c h a ríd e s , m a in ly  o f th e  ữ - l ,6 -g lu c a n  ty p e . o b ta in e d  
b y  h y d ro ly s is  a n d  (ra c tio n a tio n  o t  d e x tra n s  p ro d u c e d  b y  
fe rm e n ta tio n  o f  su c ro se  u s in g  a c e rta in  s ư a in  o r  su b s ư a in s  
o f  Lĩuconostoc mesmttroides. T he  a v e ra g e  re la tìv e  m o le c u la r  
m a ss  is a b o u t  6 0  00 0 .

A  vvhite  o r  a lm o s t w h i te  p o w d e r . V ery  so lu b le  in  w a te n  v e ry  
s ỉig h tly  so lu b le  in  a lc o h o l.

Incompatibility. In c o m p a tìb iliú e s  m a y  a ríse  ỉro m  th e  
s lig h tly  a d d  p H  o f  d e x ư a n  60  p re p a ra tio n s .

F r o f i ' / e

D e x tra n  6 0  is a  p la s m a  v o lu m e  e x p a n d e r  w i th  a c tio n s  a n d  
u se s  s im ila r  to  th o s e  o f  d e x ư a n  7 0  (b e lo w ). I t  is g iv en  b y  
in tr a v e n o u s  i n ỉu s io n  as  a  3 o r  6 %  s o lu tio n  in  so d iu m  
c h lo r id e  0 .9 %  o r  a  m ix tu re  o f e le c tro ly te s .

D e x tra n  6 0  is a lso  u s e d  to p ica lly  fo r  d ry  eyes.

P r e p a r a t í o n s

P roprietary Preporatioos (details arc gi v en  in  V olum e B)

Singlk-ingredient PreporaHons. Hung.: M acrodex; Norw.: Plas- 
m odex; Swed.: P lasm odex.

Dextran 70 (BAN, USAN, rlNNI ®
Dekstraani 70; Dekstran 70; Dekstranas 70; Dextrán 70; 
Oextrano 70; Dextranum 7Ó; Polyglucin (dextran); AeKCTpaH 
70. . ' ■
C45 —  9004-54-0 (dextran).
ATC —  B05AA05.
ATC Vet —  QB05AA05.
UNII — 7SA2 9ƠỴK68. .

P h a rm a c o p o e ic K . I n  Chín., Jpn, a n d  us.
Eur. (see  p . v ii) d e sc rib es  D e x tra n  7 0  f o r  In ịe c tio n .

P h .  E u r .  8: (D e x tra n  7 0  fo r  I n je c tio n ) .  A  m ix tu re  o f 
p o ly sa c c h a rid e s , m a in ly  o f  th e  o - l ,6 -g lu c a n  ty p e , o b ta in e d  
b y  h y d ro ly s is  a n d  ỉ ra c tio n a tio n  o f  d e x tra n s  p ro d u c e d  b y  
íe rm c n ta tio n  o ỉ  su c ro se  u s in g  a  c e rta in  s ư a ìn  o r  su b s tra in s  
o ỉ  Leuconostoc mtsenieroida. T h e  a v e ra g e  re la tív e  m o le c u la r  
m a ss  is a b o u t  7 0  0 0 0 .

A  vvhite  o r  a lm o s t w h i te  povvder. V ery  s o lu b le  in  vvater; v e ry  
s lig h tly  so lu b le  ỉ n  a lc o h o l.

0 S P  3 6 : ( D e x tia n  7 0 ). I t  is  d e riv e d  b y  c o n tro lle d  h y d ro ly s is  
a n d  ử a c t io n a t io n  o f  p o ly sa c c h a rid e s  e la b o ra te d  b y  th e  
íe r m e n ta tív e  a c tio n  oi c e r ta in  a p p ro p r ia te  s ơ a in s  o í  
Lcuconastac mtsenteroides o n  a  su c ro se  s u b s tta te .  I t  is a 
g lu co se  p o ly m e r  in  w h ic h  th e  lin k a g e s  be tvveen  g lu co se  
u n i ts  a ie  a lm o s t e n ti r e ly  o f th e  0 - 1 : 6  ty p e . I ts  w e ig h t 
a v e ra g e  m o le c u la r  w e ig h t  is  in  th e  63 0 0 0  to  77  0 0 0  ran g e . A 
6 %  s o lu tio n  in  w a te r  h a s  a  p H  o f  4 .5  to  7 .0 . S to re  a t  a  
te m p e ra tu re  o f  2 5  d e g re e s , e x c u rs io n s  p e im i tte d  b e tw e e n  
15 d e g re e s  a n d  3 0  d e g re e s .

In c o m p a tib ỉth y . In co m p a tib U ltie s  m a y  arise  f ro m  th e  
s lig h tly  a d d  p H  o f  d e x t ta n  7 0  p re p a ra tio n s .

S to ro g e .  C rysta ls  m a y  ío n n  in  S o lu tions  o f  d e x ư a n  if th e y  
a re  s to re d  a t  lo w  te m p e ra tu re s .  T h ese  m a y  b e  red isso lv ed  
b y  v va im ing  fo r  a  s h o n  t im e .

Uses and Administration
D e x ư a n  7 0  is a  p la s m a  v o lu m e  e x p a n d e r  u s e d  in  th e  
m a n a g e m e n t  o f h y p o v o la e m ic  sh o c k  (p . 1 2 7 9 .3 ). As a  6 %  
s o lu tío n  d e x tr a n  7 0  e x e rts  a  co llo id al o sm o tic  p ressu re  
s im ila r  to  th a t  o f  p la s m a  p ro te in s  a n d  th u s  p ro d u c e s  less

D e x tra n  4 0  is a  p la s m a  v o lu m e  e x p a n d e r  u s e d  in  th e  
m a n a g e m e n t  o ỉ  h y p o v o la e m ic  s h o c k  (p . 1 2 7 9 .3 ). A s a  1 0 %  
s o lu tio n , d e x tr a n  4 0  e x e rts  a  s lig h tly  h ig h e r  co llo id al 
o sm o tic  p re s s u re  t h a n  p la sm a  p r o te in s  a n d  th u s  p ro d u c e s  a  
g re a te r  e x p a n s io n  o f  p la sm a  v o lu m e  t h a n  d e x tr a n s  o f  a  
h ig h e r  m o le c u la r  v v e ig h t a l th o u g h  th e  e x p a n s io n  m a y  h a  ve 
a  s h o r te r  d u r a t ìo n  b e c a u s e  o f  m o ie  ra p id  re n a l  e x c re tỉo n . 
D e x tra n  4 0  a ls o  re d u c e s  b lo o d  v ỉ s c o ã ty  a n d  in h ib its  
s lu d g in g  o r  a g g re g a tio n  o ỉ  r e d  b lo o d  ce lls . I t  is  u s e d  in  th e  
p ro p h y la x ỉs  a n d  ư e a tm e n t  oi p o s to p e r a d v e  th ro m b o e m -  
b o lic  d iso rd e rs , in  c o n d it io n s  v vhere  im p ro v e d  d r c u la to r y  
f lo w  is r e q u ire d ,  a n d  a s  a  p r im in g  s o lu t io n  d u r in g  
e x tra c o rp o re a l  d rc u la tio n .

D e x t ra n  4 0  is g iv e n  b y  in t r a v e n o u s  in fu s io n  a s  a  10%  
s o lu t io n  in  so d iu m  c h lo r id e  0 .9 %  o r  g lu co se  5 % . D oses 
d e p e n d  o n  th e  d in ic a l  c o n d it io n  o f  t h e  p a tie n t .

Pharmacokinetics
A ỉte r  in tr a v e n o u s  in ỉu s io n  d e x tr a n  4 0  is s lo tv ly  m e ta b o lise d  
to  g lu co se . A b o u t  7 0 %  o f  a  d o se  is e x a e t e d  u n c h a n g e d  in  
th e  u r in e  v v ith in  2 4  h o u ts .  A  s m a ll  a m o u n t  is  e x c re te d  in to  
th e  g a s tro in te s tin a l  t r a a  a n d  e lim in a te d  in  t h e  ỉaeces .

P r e p a r a t i o n s

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

Single-ingredient Prcparations. Chinar. Fu Ta Le (ff(Ẻ3£); Shen 
Shui Qing (ỉệTKiS); X in R u n  Luo (Sfci0í&); Dtnm.: 
R h eo m aao d ex ; Gr.: D eltadex; G en tran ; N eodextrib  Hung.: 
Rheom acrodex; ĩndũt: M icrospan-40; ĩndon.: O tsu tran ; ItaL: 
Eudextran; P lan d er R; Jpn: Saviosol: Ma.: R heom acrodex t; 

I Norw.: R heom acrodex; phũipp.: LM D ex traa ' PorL: Bas-Dex-

All cross-references reíer to entties in  Volume A
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e x p a n s io n  o f p la sm a  v o lu m e  th a n  d e x tra n s  of a lovver 
m o le c u la r  vveight, a l tb o u g h  th e  e x p a n s io n  m ay  h a v e  a 
lo n g e r  d u ra t io n  b e c a u s e  o f  less  ra p id  re n a l  e x a e t io n .  
D e x tra n  7 0  also  r e d u c e s  b lo o d  v iscosity , in te r íe re s  w ith  
b b r in  p o ly m e r isa tio n , h a s  a n  a n tip la te le t  e ffect, a n d in h ib i ts  
s lu d g in g  o r  a g g re g a tio n  o f  r e d  b lo o d  cells. I t  m a y  b e  u s e d  in  
th e  p ro p h y la x is  o f p o s to p e ra tiv e  th ro m b o e m b o lic  d iso rders 
(p. 1274 .1 ).

D e x tra n  70  is g iv e n  b y  in tra v e n o u s  in íu s io n  as a  6%  
so lu tío n , u su a lly  in  so d iu m  c h lo rid e  0 .9 %  o r  g lucose  5% .

D oses d e p e n d  o n  th e  s e v e r i ty  o f t h e  p la sm a  loss a n d  o n  
th e  d e g re e  o f  h a e m o c o n c e n tra tio n .

In  s h o c k ,  th e  u s u a l  in itia l do se  ío r  ra p id  e x p a n s io n  of 
p lasm a  v o lu m e  is 3 0 0  to  ỈOOOmL in ỉu s e d  a t  a  ra te  of 2 0  to 
4 0 m U m in u te .  A  su g g e s te d  m a x im u m  d o se  is 2 0 m L /k g  
d u r in g  th e  Đrst 2 4 - h o u r  p e r ìo d  a n d  lO m L /k g  p e r  d ay  
th e re a íte r ;  t te a tm e n t  s h o ú lđ  n o t  c o n tin u e  fo r lo n g er  th a n  3 
days. P a tie n ts  m a y  a ls o  r ê q u lr e  b lood , c o a g u la tio n  íac to rs , 
a n d  e lec tro ly tes . A h y p e r to n ic  s o lu tío n  o f 6 %  d e x tra n  7 0  in  
so d iu m  ch lo rid e  7 .3 %  is a lso  av a ila b le  ỉo r  u se  as a  p lasm a  
e x p a n d e r , gi v e n  in  a  s in g le  in tra v e n o u s  d o se  o f 2 50  m L o v e r 
2 to  5 m in u te s ,  ío llovved  b y  iso to n ic  O uids as  req u ired .

F o r th e  p ro p h y la x is  o f p u lm o n a r y  e m b o lism  o r  v e n o u s  
t h r o m b o s i s  in  m o d e r a te -  to  h ig h -r is k  p a tíe n ts  u n d e ig o in g  
su rg e ry , a  d o se  o f  5 0 0  to  lOOO mL m a y  b e  g iv e n  o v e r  4  to  6 
h o u rs  e i th e r  d u r in g  o r  im m e d ỉa te ly  a í te r  su rg e ry . A  d o se  of 
5 00  m L sh o u ld  b e  g iv e n  o n  t h è  n e x t  d a y  a n d  in  h ig h -r isk  
p a tỉe n ts  o n  s u b s e q u e n t  a l te m a te  days ío r  ũ p  to  2 vveeks a íte r  
th e  o p e ra tio n .

A  3 2 %  so lu tio n  ò f  d e x tr a n  7 0  h a s  b e e n  in stìlled  in to  th e  
u te ru s  in  a  dose  o f 5 0  to  lO O m L a s  a  r in s in g  a n d  d iỉa ta tio n  
f lu id  to  a id  h y s t e r o s c o p y .

D e x tra n  7 0  is a lso  a n  in g re d ie n t  o f  a r t iẼ d a l tears.

H y p e r to n ic  so k it ío n s . T h e re  is  so m e  e v id e n c e  to  suggest 
th a t  h y p e rto n ic  Solutions o f d e x tr a n  7 0  in so d iu m  ch lo rid e  
7 .5 %  m a y  b e  a n  e S e c tiv e  t r e a tm e n t  o p ú o n  ío r  h y p o v o lae -  
m ic  sh o c k  resu ltin g  b o m  ữ a u m a .1'2

1. Wade CE, e ta ỉ. Efficacy ofhypertonlc7.5%  salỉne and 6% dextran-70 in 
treating trauma: a meta-anaỉysỉs of controỉỉed dỉnỉcal studỉes. Surgerỵ 
1997; 122: 609-16.

2. Alpar EK. Killampallì w . EữeCTS o! hypertoaic dextran in hypovolacmic 
shoct* a prospcctive d ỉnỉcaỉ triâỉ. Inịury 2004; 39: 300-506.

Adverse Effects and Treatment
In íu s io n s  o f d e x tra n s  m a y  o c casio n a lly  p ro d u c e  h y p erse n s i-  
tiv ity  rea c tìo n s  s u c h  a s  fev er , n a sa l  c o n g e stío n , jo in t  p a in ỉ ,  
u r tic a ria , h y p o te n s io n , a n d  b ro n c h o sp a sm . S ev ere  a n a p h y -  
lac tic  re a c tio n s  o c c u r  r a re ly  a n d  m a y  b e  ỉa ta l. D e x tra n -  
re a c tiv e  an rib o d ies  h a v e  b e e n  d e te c te d  in  p a tie n ts  w h o  h a v e  
n o t  p re v io u s ly  re c e iv e d  d e x tra n .  This m a y  possib ly  b e  in  
resp o n se  to  d ie ta ry  o r  b a c te r ia l  p o ly sac c h a rid e s . N au sea  a n d  
v o m itin g  h a v e  a lso  b e e n  re p o r te d . T h ese  rea c tio n s  a re  
t re a te d  sy m p to m a tic a lly  a f te r  w ith d ra w a l o f  th e  d e x tra n .

D e x tra n  1 (p. 1 1 3 7 .3 )  m a y  b e  u se d  to  b lo ck  th e  ỉo rm a tio n  
o f  d e x tra n -re a c tiv e  a n tib o d ie s  a n d  h e n c e  th e  h y p e rse n s i-  
tiv ity  reac tio n s .

Effects o n  the blood. A  s y n d ro m e  o f a c u te  h y p o ten s io n , 
p u lm o n a ry  o e d e m a , c o a g u lo p a th y , a n d  a n a em ia , h as  
o c c u rre d  a f te r  th e  i n t r a - u te r in e  in s til la t io n  o f  32%  so lu - 
t io n  o f d e x tra n  7 0  ío r  h y s te ro sc o p y .1 T h e  v o lu m e s  o f so lu - 
t io n  th a t  vvere u s e d  in  10 r e p o r te d  cases  ra n g e d  b o m  300 
to  1200 m L, a n d  th e s e  la rg e  v o lu m e s  m a y  h a v e  c o n tr ib u -  
te d  to  th e  in tra v a s c u la r  a b so rp tio n  o f  d e x tra n .  T h e  p a th o -  
genesis  a n d  ro le  o f  d e x tr a n  in  th is  sy n d ro m e  a re  u n c le a r  
b u t  su g g estio n s  h a v e  in d u d e d  a c u te  v o lu m e  overload , 
d ire c t a ỉv e o la r  e n d o th e l ia l  d a m a g e , a n d  re le a se  of tissue  
í a a o r s  th a t  p ro m o te  b b r in o ly s is  a n d  a  c o n su m p tiv e  c o a g u - 
lo p a th y .

I. Ellingson TL, Aboulaíỉa DM. Dextran syndrome: acuie hypotensỉon. 
noncardiogenic pulm onary edema, anemia, and coagulopathy following 
hysteroacopic surgery using 32% dextran 70. Chat 1997; 111: 313-18.

Effects o n  th e  k id n e y s .  F o r  a  r e p o r t  o f  a c u te  re n a l  Eailure 
a s so d a te d  w ith  u s e  o f  d e x tr a n  70 , se e  D e x tra n  40, 
p . 1138.2 .

H y p e rse n sitiv ity . I n  a  re tro sp e c tiv e  s tu d y  o f  allerg ic  reac - 
tio n s  tọ  d e x tra n  4 0  a n d  d e x tr a n  7 0  r e p o r te d  in  Svveden 
tro m  1970  to  1979,* th e r e  w e re  4 7 8  re p o r ts  o f reac tíons , 
4 5 8  o f w h ic h  vvere c o n s ld e re d  to  b e  d u e  to  d e x tra n , o u t  of 
1 365 2 6 6  in íu s io n s  g iv e n . T h e re  w a s  a  m a le  to  tem a le  
ra t ío  o ỉ  1.5 to  1 fo r  a ỉl r e a c tio n s  a n d  a  ra t io  o f 3 to  1 for 
th e  m o s t  se v ere  r e a c ò o n s .  T h e  m e a n  a g e  o f  th e  p a tie n ts  
vvas h ig h e r  in  th o s e  vvith  s e v e re  re a c tio n s . O f th e  2 8  ỉa ta l 
te a c tio n s , 2 7  o c c u rre d  vvith in  5 m in u te s  o i th e  s ta r t o f  th e  
i n ỉu ỉ io n  a n d  25  w h e n  less  t h a n  2 5 m L  h a d  b e  e n  in íu se d . 
T h re e  o f  t h e  ía ta l  r e a c t io n s  o c c u rre d  a f te r  a  te s t  do se  of 
o n ly  0 .5  to  1 m L  a n d  i t  w a s  s tro n g ỉy  re c o m m e n d e d  th a t  
s u c h  te s t  doses  s h o u ld  n o t  b e  u se d .

A n  a n a p h y la c d c  r e a c t io n  h a s  a lso  b e e n  re p o ite d 2 m o re  
t h a n  7 5  m in u te s  a f te r  in tr a p e r i to n e a l  in stilla tío n . A íte r  
su c ce ss íu l s y m p to m a tìc  t r e a tm e n t  sy m p to m s re c u r re d  20 
m in u te s  la te r, d u e  t o  s lo w  a b s o rp tio n  o f  d e x tra n  t e m  th e

p e r i to n e a l  c a v ity . N o h i r t h e r  re a c tio n  o c c u rre d  a f te r  
re m o v a l o f 2 0 0  m l  o f in tr a p e r i to n e a l  f lu id  b y  cu ld o cen tesis .

A n a p h y la c to id  r e a c tio n s  a f te r  BC G  v a c d n a t io n  h a v e  
b e e n  a tt r ib u te d  to  h y p e rse n s it iv ity  to  d e x ư a n  in  th e  
ío n n u la t ỉo n .5

T h e  u se  o f  d e x t ta n  1 fo r  t h e  p re v e n t io n  oi h y p e rse n s i-  
t iv i ty  r e a c t io n s  is d isc u s s e d  u n d e r  t h a t  m o n o g ra p h  
<p. 1137.3).

1. Ljungstrởm K-G. et aỉ. Adverse reactíons to dextran in Swedcn 1970- 
1979. Aữa ơ ừ r Scand 1983; 1 4 *  253-62.

2. Borten M. ứ  ai. Recurrent anaphyỉactic reaction ỉo ỉnưaperỉtoneaỉ 
dextran 75 uscd íor prcventíon o ỉ postsurgỉcal adhesỉons. Obstet Gyntttl

■ 1983;61:755-7.
3. Ruđin c. t t  al. Anaphyỉactoid reactíon to BCG vaccine containỉng high 

molecuỉar w tíghc dextran. Bur J  Patiatr 1995; 154: 941-2.

Precautìons
D e x tra n  in lu s io n s  p ro d u c e  a  P ro g ressiv e  d ilu d o n  o f o x y g e n - 
ca rry ừ ig  c a p a d ty ,  c o a g u la tio n  ỉac to rs , a n d  p lasm a  p ro te in s  
a n d  m a y  o v e rlo a d  th e  d r c u la tio n .  T h e y  a re  th e re ío re  
c o n tra - in d ic a te d  in  p a tỉe n ts  vvith s ev ere  h e a n  ía ilu re , 
b le e d ìn g  d is o r d e rs  s u c h  a s  h y p o ỉ ib r ín o g e n a e m ia  o r  
th ro m b o c y to p e n ia , T>r r e n a l  ta i lu re  a n d  s h o u ld  b e  u se d  
w ith  c a u tío n  in  p a tie n ts  w i th  re n a l im p a irm e n t, h a e m o rr-  
h a g e , c h ro n ic  l iv e r  đ isease , o r  th o se  a t  risk  o f d e v e lo p in g  
p u lm o n a ry  o e d e m a  o r  h e a r t  ỉa i lu re . C e n tra l  v e n o u s  
p re s su re  s h o u ld  b e  m o n ito re d  d u r in g  th e  in it ia l  p e rio d  of 
in ỉu s io n  to  d e te c t  f lu id  o v e r lo a d  A ỉso  p a tie n ts  sh o u ld  b e  
w a tc h e d  d o s e ly  d u r in g  th e  e a r ly  p a r t  o f th e  in íu s io n  p e rio d , 
a n d  th e  in h is io n  s to p p e d  im m e d ia te ly  if  s ig n s  o f  
a n a p h y la c tic  re a c tio n s  a p p e a r .  In ỉu s io n s  s h o u ld  also  b e  
s to p p e d  ư  th e r e  a re  s igns o f  o lig u ria  o r  r e n a l  ỉa ilu re . T he  
h a e m a to c r i t  s h o u ld  n o t  b e  allovved to  fall belovv 3 0 %  a n d  all 
p a tie n ts  s h o u ld  b e  o b se rv e d  fo r e a rly  s igns o f  b lee d in g  
c o m p lic a tio n s . T h e  b le e d in g  t im e  m a y  b e  in c re a se d  
e sp e d a lly  in  p a tìe n ts  re c e iv in g  large  v o lu m e s  of d e x tra n s . 
D e h d e n c y  o f  c o a g u la tio n  ía c to rs  s h o u ỉd  b e  co rre c te d  a n d  
Q uid a n d  e le c tro ly te  b a la n c e  m a in ta in e d . D e h y d ra tio n  
s h o u ld  b e  c o r r e ữ e d  b e ío re  o r  a t  lea s t  d u r tn g  d e x tra n  
in fu s io n s, in  o r d e r  to  m a in ta in  a n  a d e q u a te  u r in e  £low.

T h e  a n tíc o a g u la n t effec t o f  h e p a r in  m a y  b e  e n h a n c e d  b y  
d e x tra n .

T h e  h ig h e r  m o le c u la r  vveight d e x tra n s  m a y  in te r ie re  
w i th  b lo o d  g r o u p in g  a n d  c ro s s -m a tc h in g  o f b lood , vvhile th e  
lo w e r  m o le c u la r  vveight d e x tra n s  m a y  in te r íe re  w ith  so m e  
m e th o d s . T h e re ío re , v v h e n e v er possib le , a  sa m p le  o f b lo o d  
sh o u ld  b e  c o lle c te d  b e ỉo re  g iv in g  th e  d e x tra n  in ỉu s io n  a n d  
k e p t f ro z e n  in  c a se  su c h  te s ts  b e c o m e  necessa ry .

T h e  p re s e n c e  o f d e x tr a n  m a y  in te r ie re  w ith  th e  
d e te rm in a tio n  o f  g lucose , b iliru b in , o r  p ro te in  in  b lood .

P o rp h y r ia .  T h e  D ru g  D a ta b a se  fo r A c u te  P o rp h y ria , c o m - 
p ile d  b y  th e  N o n v e g ia n  P o rp h y ria  C e n ư e  (NAPOS) a n d  
th e  P o rp h y ria  C e n t te  Svveden, d a s s iỉ ĩe s  d e x tra n s  as n o t  
p o r p h y r in o g e n ic  i t  m a y  b e  u s e d  as a  d ru g  o f firs t ch o ic e  
a n d  n o  p re c a u t io n s  a re  n e e d e d .1

1. The Drug Database íor Acute Porphyria. Avaiỉable at: http://w w w . 
drugs-poiphyTia.org (accessed 13/10/11)

Pharmacokinetìcs
A ite r  in tr a v e n o u s  in h is io n  d e x tra n s  vvith a  m o le c u la r  
sveigh t o f less t h a n  50 0 0 0  a re  e x c re te d  u n c h a n g e d  b y  th e  
k id n ey . D e x tra n s  w ith  a  m o le c u la r  vveight g re a te r  t h a n  
50  0 00  a re  s lo w ly  m e ta b o lis e d  to  g lu co se . S m all a m o u n ts  of 
d e x tra n s  a re  e x c re te d  in to  th e  g a s tro in te s tin a l t r a a  a n d  
e lim in a te d  in  t h e  ỉaeces.

A b o u t 5 0 %  o f  d e x tra n  7 0  is e x c re te d  u n c h a n g e d  in  th e  
u r in e  w ith in  2 4  h o u rs .

Preparatíons
PropHetary PreparaHonỉ (detailỉ are given in Volume B)
Sỉngle-ingredient Preparations. AustraL: Hyskont; CatuuL: LMD; chĩna: Run Qi (5S5f); Denm.: Macrodex; RescueFlow; Fin.: 
RescueFlow; Fr.: RescueFlowf; ltáL: Planden Neth.-. Rescue- 
Flowf; Norw.: Macrodex; RescueFlow; Pơrt: Neodextril 70; s. AfrMacrodexf; RescueFlow; Svtcd. : Macrodex; RescueFlow; Switz.: Dialenst; Turk.: Macrodex; RescueFlow; UK: Genưan 
70; RescueFlow; USA: Gentran 7 0 f: Hyskon; Macrodext; Ventí.: Lacridos; Lacrimart; Lagrimas ArtíSdales.
Muhi-ingmlieni Preporolions. Arg.: Alcon Lagrimas; Kalopsis 
Lagrimas; Phoenix Lagrimas; Tears Naturale Forte; Tears 
Naturalef; Visine Plus; AustraL: Bion Tears; Poly-Tears; Tears 
Naturale; Visine Advanced Relleí; Belg.: Alcon Adequad; Lacry- 
stac; Tears Naturale; Braz.: Lacribell; Lacrima Plus; Opd-Tears; 
Trisorb; CanatL: ArtiScial Tearst; Bion Tears; Tears Naturale 
Forte; Tiears Naturale; Visíne Advance Triple Action; Chũe-. Kli- 
nen Lagrimas Artihdales; Naphteaxs; Nico Drops; Nicotears; 
Novo-Tears; Tears Namrale; China: Bion Tears (iỀỉằ); Tears 
Natutale Forte (5f?i^); Tears Naturale n  (7ẼSUI); d.: Tears 
Naturalé; Derttn.: Dacriosol; Gr.: Tearprob Tears Naturale; Hong Kottg: Bion Tears; Tears Naturale Porte; Tears Naturale; Hung.: 
Dacrolux; Tears Naturale; ĩnđon.: Isodc Tearin; Tears Naturale 
n; Teais; Irt: Physiotearst; Tears Naturale; Israel: Tears Natur- 
al; Ital: Dacriosol; Malaysia: Bion Tears; Dacrolux; Tears 
Naturale; Aíex.: Lacrima Plus; Naphtears; Naturalag; Tears

Naturale; Visine Extra; Neth.: Duratears; Tears Naturale; Nom.: 
Tears Naturale; NZ: Poly-Tears; Tean Namrale; Visine 
Advanced Relieí; Pkữipp.: Gentle Tears; Tears Naturale; Pol.: 
Tears Naturale; Rus.: Tears Narurale (Cneaa Harrypan&Haa); s. 
Afr.: Tears Naturale; Singapore: Bion Tears; Tears Naturale; Spain: Daaolux; Tears Humectante; Swed.: Bion Tears; Swìtz.: 
Tears Naturale; Thai.: Bion Tearst; Opsar Tears; Tears Naturale; Turk.: Dacrolux; Tears Naturalé; UK. Tears Naturale; ukr.: 
Tean Naturale (UlTyHHÍ Cm>03H)t; USA: Advanced Relieí Vlsme; 
Bion Tears; Lacri-Tears; LubriTears; Moisture Drops; Nature's 
Tears; Ocucoatf; Tears Naturale; Tears Renewedf; Ỹencĩ.: Opd- 
Fresh.

Pharmocopoeial Preparotionỉ
BP 2014: D extran  70 Inỉusion;
USP 36: D extran 70 in  D extrose Injection; D ex tran  70 in  Soditun 
ch lo rid e  Injection.

D e x t r a n  7 5  ỊBAN, USAN, riNNI 0
Dextrán 75; Dexơano 75; Dextranum 75; AẹKCTpaH 75. - 
CAS —  9004-54-0 (dextrơn).
ẢTC —  805AAỘS. ‘
ATC Vet —  QB05M05. " ' • - „
UNII —  JY83SHX053.

ProỊiỊe
D e x tra n  75 consis ts  o f d e x tra n s  (g lu co se  p ọ ly m e rs)  o£ 
w e ig h t a v e ra g e  m o le c u la r  w e ig h t a b o u t  7 5 0 0 0  th a t  a re  
d e riv e d  h o m  th e  d e x tra n s  p ro d u c e d  b y  th e  ỉe rm e n ta tio n  of 
su c ro se  b y  m e a n s  o ( a  c e rta in  s ơ a in  o ỉ  Leuconostoc 
mesenteroides.

D e x ơ a n  75  is a  p lasm a  v o lu m e  e x p a n d e r  w i th  ac tions  
a n d  uses s im ila r  to  d e x tra n  7 0  (p . 1 1 3 8 .3 ). I t  is  g iv en  b y  
in tra v e n o u s  in íu s io n  as a  6 %  so lu tío n  in  so d iu m  c h lo rid e  
0 .9 %  o rg lu c o s e  5% .

E c a l l a n t ì d e  IU SAN , r iN N i 

DX-8S; Ealantidã; Écallantide; Ecallantidum; 3tânhnaHTvifl. ■ 

ÍHuman ptasmạ ìallikrein-inhibitor (synthẽtĩc protein).''.  ; 
C4S —  460738-38-9.
ATC —  B06AC03.
ATC 1/er —  QB06AC03.
UNII —  5Q6TZN2HNM.

Uses and Admỉnistration
E ca lla n tid e  is a  re c o m b in a n t in h ib ito r  o f  h u m a n  p lasm a  
ka llik re in . I t  red u c e s  th e  c o n v e rs io n  o f  h ig h  m o le c u la r  
vveight k in in o g e n  to  b ra d y k in in  a n d  is u s e d  in  th e  ữ e a tm e n t  
o f  a c u te  a tta c k s  of h e re d i ta ry  a n g io e d e m a  (p. 2 4 8 5 .2 ). T hree  
su b c u ta n e o u s  doses o f  10 m g  a re  g iv èn  as  a  s ing le  ư e a tm e n t ;  
t h e  3 in ịe c tio n  sites m a y  b e  in  th e  sa m e  o r  d iH eren t 
a n a to m ic a l  a re a s  ( a b d o m e n , th ig h , o r  u p p e r  a rm ) , b u t  
s h o u ld  b e  s e p a ra te d  b y  a t  le a s t 5 cm  a n d  a w a y  t e m  th e  site 
o ỉ  t h e  a ttack . ữ  th e  a tta c k  persists , a  se c o n d  d o se  o f  th re e  10- 
m g  in jec tio n s  m a y  b e  g iv e n  w ith in  2 4  h o u rs .

R e v ie w s .
1. Levy JH, 0'DonnelI ps. The therapeutic potentíal o t a kallỉkreln 

mhibitor íor treatỉng heredỉtary angỉoedema. Expert Opin Iỉtm t Drup 
2006; 15: 1077-90.

2. Schneỉder L  et ai. Cntical roỉe of kalUkrein ỉn heredỉtaĩy angỉoedema 
pathogenesỉs: a dinical ữial oí ecaỉlantlde. a novei kaỉỉỉkrein inhibỉtor. J  
Aỉỉergỹ ơ in  ỉmmunoì 2007; 120: 416-22.

3. Lehmann A. Ecallantỉde (DX-88), a plasma kaỉlỉkrein inhỉbitor for the 
treavnent of hereditary angioedema and the preventìon of bỉood loss ỉn 
on-pump cardiothoracic surgery. Bxperí opin Biol Ther 2008; 8:1187-99.

Adverse Effects and Precautíons
H y p e rse n sitiv ity  rea c tio n s , in d u d in g  p ru r i tu s ,  ra sh , a n d  
u r tic a ria , h a v e  o c c u rre d  in  p a d e n ts  g iv e n  eca llan tid e . 
A n ap h y lax is  h a s  also  b e e n  re p o r te d , u s u a lly  yvith in  1 h o u r  
o ỉ  dosing , a n d  m u s t  b e  d is tin g u ish e d  b o tn  h e re d ita ry  
a n g io e d e m a, w h ic h  h a s  s im ila r  sy m p to m s. o t h e r  adverse  
e ỉỉe c ts  in c lu d e  h e a d a c h e , n a u se a , d ia r rh o e a , a n d  p y rex ia . 
In je c tio n  s ite  rea c tio n s  su c h  a s  p ru ri tu s ,  e ry th e m a , p a in , 
ir r ita tio n , u r tic a ria , a n d  b ru is in g  h a v e  a lso  o c c u rre d .

A n tib o d les  to  e c a llan tid e  h a v e  b e e n  ío u n d  in  som e 
p a ú e n ts ,  w h ic h  m a y  in c re a se  th e  risk  o f  h y p e rse n s itiv ity  
rea c tio n s ; th e  lo n g -te rm  e b e c ts  o ỉ  a n tib o d y  ío rm a tio n  are  
unkn o v v n .

R e íe re n c e s .
1. Cabellero T, López-Serrano c. Anaphyìactỉc reactíon and anĩỉbodies to 

DX-88 (kallikrein Inhibitor) bi a patient with herediury angioedema. ]  
Aỉĩergy Oin Immloiol 2006; 117: 476-7.

Pharmacokinetics
P e a k  p lasm a  c o n c e n tra tio n s  of e c a llan tid e  o c c u r  a b o u t  2  to  3 
h o u r s  a b e r  a  s u b c u ta n e o u s  dose . I t  is e x c re te d  in  t h e  u r in e , 
a n d  h a s  a n  e lim in a tỉo n  half-U fe o f a b o u t 2  h o u rs .

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

http://www
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Preparations
Proprietary PreparaHons (details a re  given in  V olum e B) 

Sngle ingredient Preparations. Israel Kalbitor; USA: Kalbitor.

E l t r o m b o p a g  triNNi _

.;Ẽ íự o m ro p ag ũ m ;'S E M 9 H iV 3 O T p o M 6 ó n a r.; '; ' i
ị3 (7 { (ỊZ j-2^H 3/l-D irnethy lpheny l)-3 -m ethy l-5^0X 0-l,5 -d ihy^
dro-4tf-pyrazĐl-4-ýlidenejdiazanyl}-2'-hydrọxybiphenyl-3-
carboxylic acid. .-/ vị,-
Gì 5Hj2N40 4=4425
G 4 S . í r .496775-61-1 ■ ... r .
ATC —  B02BX05..
ATGVet—  QB028X05....................................
UNII —  S56D65XJ9G.

E l t r o m b o p a g  O l a m i n e  IUSAN, HNNMI 
Eltrombopag olamina; Eltrombopagum Olaminum; SB- 
497115-GR; BmpoMÕonar OnaMHH. 
3'-{(2Z)-2- [1-(3,4-Dimethylphenyl)-3-methyl-5-0X0-1,5-dihy- 
dró-4H-pyrazol-4-ylidene]diazanyl}-2'-hydroxybiphenyl-3- 
carboxytic acid compound with 2-aminoethanol (12 ). 
C25H22N40 42(C2H7NÒ)=564.6 
CAS—  496775-62-3.
ATC— 8028X05 
ATC Vet —  QB02BX05.
UNII ■—  ’ 4U07F515LG. ’

Uses and Administration
E lự o m b o p a g  is a  n o n -p e p r id e  th ro m b o p o ie ó n  re c e p to r  
a g o n is t .  I t  in te ra c ts  w ith  th e  re c e p to r  to  p ro d u c e  a n  in c re a se  
i n  p la te le t  p ro d u c t io n . E lư o m b o p a g  is u s e d  to  ư e a t  
t h r o m b o c y to p e n ia  in  p a t ie n ts  w i th  c h ro n ic  im m u n e  
th ro m b o c y to p c n ia  ( id io p a th ic  th ro m b o c y to p e n ic  p u rp u ra ;  
p . 1 6 0 6 .1 ), w h o  h a v e  n o t  r e s p o n d e d  s u íũ d e n t ly  to  
t r e a tm e n t  w i th  c o rt ic o s te ro id s ,  ứ n m u n o g lo b u lin s ,  o r  
s p le n e c to m y  a n d  a re  a t  i n a e a s e d  risk  o f  b lee d in g . I t  ís a lso  
u s e d  í o r  th ro m b o c y to p e n ia  in  p a tie n ts  w i th  c h ro n ic  
h e p a tì t i s  c  (p . 9 5 2 .1 )  to  a llo w  th e  u se  o f  in te r ie ro n -b a s e d  
th e r a p y .  E ltro m b o p a g  s h o u ld  n o t  b e  u s e d  in  a n  a tte m p t  to  
n o n n a l ỉ s e  p la te le t  c o u n ts .

E ltro m b o p a g  is  g iv e n  as th e  o la m in e  sa lt, b u t  doses  a re  
e x p re s s e d  in  te n n s  o f  th e  fre e  a d d ;  1 2 .8 m g  o f  e ltro m b o p a g  
o la m in e  is e q ti iv a le n t  to  a b o u t  lO m g  o ! e h ro m b o p a g .

I n  p a tie n ts  w i th  c h ro n ic  im m u n e  th ro m b o c y to p e n ia , th e  
u s u a l  in it ìa l  o ra l  d o se  is e q u iv a le n t  to  50  m g  o f  e lư o m b o p a g  
o n c e  d a ily , g iv e n  o n  a n  e m p ty  s to m a c h . A  re d u c e d  do se  o ỉ  
2 5  m g  o n c e  d a ily  is re c o m m e n d e d  ío r  p a tie n ts  o ỉ E as t A s ỉan  
o r ig ú i (e .g . C h in e se ) . T h e  d o se  m a y  n e e d  to  b e  re d u c e d  in  
p a t ì e n ts  w i th  h e p a tic  im p a in n e n t  (see  belovv). T h e  d o se  o f 
e l t ro m b o p a g  s h o u ld  b e  a d ju s te d  to  a c h ie v e  a n d  m a in ta in  a  
p la te ỉe t  c o u n t  o f  a t  le a s t  5 0 X 1 0 ’ ce lls /liư e , as  n e c e s sa iy , to  
r e d u c e  th e  r isk  o f  b lee d in g . T h e  e f f e a  o f  a  do se  c h a n g e  
s h o u ld  b e  m o n ito re d  ío r  a t  le a s t  2  vveeks. T h e  d a ily  d o se  
s h o u ld  n o t  e x c e e d  7 5  m g.

I n  p a t ie n ts  vv ith  h e p a ti tis  c ,  a n  in it ia l  o ra l do se  o( 
e l t ro m b o p a g  2 5  m g  o n c e  d a ily  is u sed ; n o  d o se  r e d u c tio n  is 
n e e d e d  ío r  th o s e  o f E a s t  A s ia n  o rig in  o r  vvith h e p a tic  
im p a in n e n t  (b u t  see  a lso  A d v e rse  EH ects a n d  P re ca u tio n s , 
b e lo w , r e g a rd in g  h e p a to to x id ty  risks in  th e s e  p a tie n ts ) . T h e  
d o s e  m a y  b e  a d ju s te d  in  s te p s  o f  25 m g  e v e ry  2  w e e k s  u n til  
t h e  p la te le t  c o tm t  a llo w s  a n tiv ira l  th e ra p y  to  b e  s ta r te d , a n d  
t h e n  to  a v o id  re d u c t io n s  o{ th e  i n te r íe r o n  d o se . T h e  
m a x im u m  r e c o im n e n d e d  d a ily  d o se  o ỉ  e ltro m b o p a g  is 
lO O m g . ư a n tiv ira l  th e r a p y  is s to p p e d  t h e n  e lơ o m b o p a g  
t r e a tm e n t  s h o u ld  a lso  cease .

u s  l ỉc e n s e d  p r o d u c t  in ío rm a t io n  a d v ises  th e  fo Ilow ing  
a d ju s tm e n ts  b a s e d  o n  p la te le t  c o u n ts .
• ư t h e  p la te le t  c o u n t  is  Iowrr than 50XlCAcells/titre fo r  a t  

le a s t  2  w e e k s , t h e  d a ily  d o se  s h o u ld  b e  in c re a se d  b y  
2 5  m g . I n  p a tie n ts  w i th  c h ro n ic  im m u n e  th ro m b o c y to -  
p e n ia  e ltro m b o p a g  s h o u ld  b e  d isc o n t in u e d  if, a f te r  4  
vveeks o f  t r e a tm e n t  a t  th e  m a x im u m  d o se , th e  p la te le t  
c o u n t  h a s  n o t  r is e n  to  a  lev e l  s u ỉB d e n t  to  a v o id  d in ic a lly  
ữ n p o r t a n t  b le e d ỉn g . (UK lic e n se d  in ío rm a t ìo n  a lso  
s u g g e s ts  t h a t  i n  p a tie n ts  w i th  h e p a t i tứ  c ,  t r e a tm e n t  
s h o u ld  b e  s to p p e d  if t h e r e  h a s  b e e n  in s u f f id e n t  resp o n se  
a f te r  2  w e e k s  a t  t h e  m a x im u m  dose .)

•  I f  t h e  c o u n t  is higher than 200X1o9 ctlls/litrt a t a n y  tim e , 
t h e n  th e  d a ily  d o se  s h o u ld  b e  re d u c e d  b y  25  m g . T h e  
e S e c ts  o f  ử ú s  a n d  a n y  su b s e q u e n t  d o se  a d ju s tm e n t,  
s h o u ld  b e  a ssessed  a ỉ te r  vvaiting 2 vveeks.

•  If  t h e  c o u n t  is higher than 400Xl(fctlls/litrc, t h e n  
e lt ro m b o p a g  s h o u ld  b e  w ith h e ld  a n d  p la te le t  c o u n ts  
m e a s u r e d  tw ice  a w e e k . T re a tm e n t  m á y  b e  re s ta r te d  a t 
t h e  p re v io u s  d a lly  d o se  re d u c e d  b y  2 5 m g . w h e n  th e  
c o u n t  h a s  ỉa l le n  b e lo w  1 5 0 X 1 0 9 ceÌls /litre ; fo r  p a tie n ts  
a lr e a d y  ta k in g  2 5  m g  d a ily , ư e a tm e n t  m a y  b e  re s ta r te d  a t
12 .5  m g  o n c e  d a ily . If  t h e  c o u n t  is h ig h e r  t h a n

4 0 0  X 10’ c e lls /l iư e  a í te r  2  w e e k s  a t  th e  lovvest d o se  o f
e lt ro m b o p a g , t r e a tm e n t  s h o u ld  b e  p e rm a n é n tly  s to p p e d . 

l ic e n s e d  p r o d u c t  i n ío n n a t io n  in  o th e r  c o u n tr ie s  m a y  d iỉíe r  
re g a rd in g  th e  p la te le t  c o u n t  th re s h o ld  a t  w h ic h  d o se  
a d ju s tm e n ts  s h o u ld  b e  m a d e . F o r e x a m p le , UK  in ío rm a t ío n  
a d v ise s  t h a t  t h e  d o se  s h o u ld  b e  re d u c e d  w h e n  th e  p la te le t  
c o u n t  is h ig h e r  t h a n  1 0 0 X 1 0 ’ ceU s/litre  in  p a tie n ts  w ith  
h e p a ti tis  c  o r  1 5 0 X 10’ c e lls /litre  ỉn  th o se  w ith  im m u n e  
th ro m b o c y to p e n ia ;  a n d  t r e a tm e n t  v v ìthhe ld  u  th e  c o u n t  is 
h i g h e r  t h a n  1 5 0 X  1 0 ’ c e l l s / l i t r e  i n  h e p a t i t i s  c o r  
2 5 0  X 10’ c e lls /l itre  in  im m u n e  th ro m b o c y to p e n ia .

L iv er h m c t io n  te s ts  a n d  fu ll b lo o d  c o u n ts  ( in d u d in g  
p la te le t  c o u n ts  a n d  p e r ip h e ra l  b lo o d  sm ears)  m u s t  b e  
m o n ito re d  ỉ r e q u e n t ly  d u r ín g  e lơ o m b o p a g  th e ra p y . B lo o d  
te s ts  sh o u ld  a lso  b e  r o u tin e ly  m o n ito re d  a h e r  s to p p in g  th e  
d ru g . F o r í u r th e r  d e ta ỉls  o n  m o n ito rin g , see  b e lo w .

E ltro m b o p a g  is a lso  u n d e r  ỉn v e s tig a tio n  as  a  p la te le t  
g r o w th  ía c tõ r  fo r  t h e  m a n a g e m e n t  o í  o n c o lo g y -re la te d  
ứ ư o m b o c y to p e n ia  a n d  in  ap la s tic  a n a e m ia .
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Administration in hepcrtic impairment. P a tie n ts  w i th  
c h ro n ic  im m u n e  th ro m b o c y to p e n ia  a n d  h e p a tic  im p a ir-  
m e n t  s h o u ld  s ta i t  e lư o m b o p a g  t re a tm e n t  a t  a n  o rạ l  dose 
o ỉ 2 5  m g  o n c e  da ily . D o se  in c re a se s  sh o u ld  o n ly  b e  m a d e  
a t  in te rv a ls  o f  a t  le a s t 3  w e e k s . F o r  p a tie n ts  o f  E a s t A sian  
o r ig in  (e.g . C h in e se )  a n  in it ia l  d o se  o f 12.5 o r  2 5  m g  o n c e  
d a ily  m a y  b e  u se d ; ư  it  is t h e n  n e c e s sa ry  to  in c re a se  th e  
d o se , th e  lo w e r  d o se  o f  12.5 m g  s h o u ld  b e  in c re a se d  to  
2 5  m g  d a ily  b e ío r e  a n y  í u n h e r  in c re a se s  o f 25  m g.

N o  do se  a d ju s tm e n t  is c o n s id e re d  n e c essa ry  in  p a tie n ts  
b e in g  t re a te d  ío r  th ro m b o c y to p e n ia  a s so d a te d  w ith  h e p a t-  
itìs c w h o  h a v e  h e p a tic  im p a irm e n t.

Adverse Effects and Precautions
T h e  m o st c o m m o n  s e rio u s  a d v e rse  eữect of e lư o m b o p a g  is 
h a e m o r rh a g e , w h ic h  u s u a lly  o c c u rs  a f te r  s to p p in g  th e  d ru g . 
B leed in g  p ro b le m s  su c h  as  ep is tax is , gứ ig ival b lee d in g , a n d  
ecch y m õ sis  m a y  a lso  o c c u r. O th e r  c o m m o n  a d v e rse  e ííec ts  
i n d u d e  h e a d a c h e , in so m n ia ,  ía tig u e , a r th ra lg ia , m y alg ia , 
p a ra e s th e s ia , p e r ip h e ra l  o e d e m a , rash , p ru ri tu s , a lo p e d a , 
d ry  eye , a n d  c a ta rac ts . G a s ơ o in te s tin a l  d is tu rb a n c e s  h a v e  
in d u d e d  d y sp e p sia , n a u s e a ,  v o m itin g , d ia ư h o e a ,  a n d  
c o n s tip a tio n .

E lư o m b o p a g  m a y  c a u se  h e p a to to x id ty .  R a ised  l iv e r  
ỉu n c t io n  te s ts  i n d u d in g  b iliru b in  h a v e  b e e n  r e p o n e d , a n d  
s h o u ld  th e r e ío r e  b e  m o n ito re d  c a re h illy  (see  b e lo w ). 
C a u tio n  is a d v ise d  in  p a tie n ts  w ith  l iv e r  d ise a se  a n d  a 
re d u c e d  in it ia l  d o se  ứ  r e c o m m e n d e d  fo r th o se  w ith  c h ro n ic  
im m u n e  th ro m b o c y to p e n ia .  M o st p a tíe n ts  w i th  c h ro n ic  
h e p a tì tis  c vvho a re  a lso  rec e iv in g  a n  in te r ỉe r o n  a n d  
r ib a v ir in  w ill d e v e lo p  in d ữ e c t  h y p e rb il iru b in a e m ia ;  th o se  
vvith  d r rh o s is  m a y  a lso  b e  a t  in c re a se d  risk  o f h e p a tic  
d e c o m p e n s a tio n  a n d  d e a th .

E x cẽssiv e  in c re a se s  in  p la te le t  c o u n ts  w ith  e lư o m b o p a g  
ư e a tm e n t  m a y  le a d  to  th ro m b o s is  o r  th ro m b o e m b o lỉc  
c o m p lica tio n s . T h e  đ ru g  s h o u ld  b e  u s e d  vvith c a u á o n  in  
p a tie n ts  w i th  k n o w n  r isk  íac to rs  fo r  th ro m b o e m b o lism . 
P a tie n ts  vvith c h ro n ic  l iv e r  d ise a se  a re  a t  in c re a se d  risk  of 
p o r ta l  v e n o u s  th ro m b o s is  in  p a r t ic u la r .  E lơ o m b o p a g  
in c re a se s  t h e  r isk  fo r  t h e  d e v e lo p m e n t o r  p ro g re ss io n  o f 
r e t ic u lin  f ib re  d e p o s it io n  in  t h e  b o n e  manow, a n d  a  risk  o ỉ 
b o n e  m arrovtr E b ro sis  w i th  c y to p e n ia s  h a s  n o t  b e e n  
e x d u d e d .  M o n ito r in g  o f fuU b lo o d  c o u n t  a n d  p e iip h e rá l  
b lo o d  sm e a rs  is  e s se n tia l  (see  belovv).

D u e  to  t h e  w a y  e iư o m b o p a g  ac ts  o n  h a e m a to p o ie tic  
cells, i t  m a y  p o ss ib ly  in c re a se  th e  risk  o i  h a e m a to lo g ic a l  
m a l ig n a n d e s .

Effedỉ on the cardiovascular System. A  s tu d y 1 o f  e ỉtro m -  
b o p a g  in  t h e  U e a tm e n t  o ỉ  th ro m b o c y to p e n ia  d u e  to  
c h ro n ic  l iv e r  d ise a se  o f  v a rio u s  c a u se s  w a s  s to p p e d  e a rly  
b e c a u s e  o f a n  ex c ess iv e  n u m b e r  o f  cases  o f p o r ta l  v e n o u s  
th ro m b o s is  in  p a tie n ts  g iv e n  th e  d iu g  (p a tien ts  h a d  b e e n  
g iv e n  e lữ o m b o p a g  o r  p la c e b o  fo r  14  d a y s  b e lo re  d e c tiv e  
in v a s iv e  s u rg e ry ) .  F iv e  o f  th e  6  p a tie n ts  w h o  d e v e lo p e d

th ro m b o s is  h a d  p la te ỉe t  c o u n ts  a b o v e  2 0 0  X 10 9 c e lls /l iữ  e. 
T h e  m a n u ía c tu r e r  (GSK, USA) a n d  th e  FD A  is s u e d  a 
r e m in d e r  t h a t  e ltro m b o p a g  s h o u ld  b e  u s e d  w i th  c a u tìo n  n  
p a tie n ts  w i th  k n o v v n  risk  ỉa c to rs  fo r  th ro m b o e m b o lis m .2

1. Aỉdhal NH, a  tứ. ELBVATE Study Group. Eỉưombopag bcforc procedui es 
ỉnpatỉents w ith drrbosis and thrombocytopenia. N Engĩ J  Med 2 0 12; 367: 
716-24.

2. FDA. Prom acu (eỉtrombopag): portal venous System thromboses in
stuđy of patíents w ith dư on ỉc  Uver dỉsease (ỉssued Ỉ2 th  May, 201)). 
AvaQable au  http://www.fda.gov/Safety/M edW atch/
SafetyInformatỉon/SafetyAỉertsforHuinanMedỉeaỉProducts/ucm2117^6. 
htm  (acccssed 02/06/10)

Effects o n  th e  s ld n . S ev e re  s k in  re a c tio n s , in d u đ in g  m a c  I- 
lo p a p u la r  r a s h ,  e ry th ro d e rm a , a n d  p ru d tu s .  h a v e  b e t n  
d e sc rib ed  in  2  p a tie n ts  g iv e n  e ltro m b o p a g . T h e  reac tio í IS 
o c c u rre d  9  vveeks a n d  3 m o n th s  a f te r  s te r tin g  th e  d ru  5,- 
t h e  p a tỉe n ts  w e re  m a n a g e d  sy m p to m a tic a lly  a n d  e l t r o r  I- 
b o p a g  w a s  re p la c e d  b y  ro m ip lo s tim . A  th ir đ  p a tíe n t  w i h 
m ild  ra s h  a n d  p r u r im s  w a s  t r e a te d  vvith a n tih is ta m in  :s 
a n d  e ltro m b o p a g  th e ra p y  c o n tin u e d .1

1. Meyer s c  tí  aỉ. Severe cutaneous to rid ty  reỉated to eỉtrombopag. B J 
Haêmúứỉ 2013; 160:412-14.

M o n ito r in g . BIOOD. A fu ll b lo o d  c o u n t,  i n d u d in g  th e  p l 1- 
te le t c o u n t  a n d  p e rip h e ra l  b lo o d  sm ears, m u s t  b e  assesst d 
b e to re  s ta r tin g  e ltro m b o p a g , t h e n  m o n ito re d  w e e k ly  d u  ■- 
in g  do se  a d ju s tm e n t  a n d  m o n th ly  d u r in g  s ta b le  t h e r a p '. 
T h e  lev e l o f  c e llu la r  m o rp h o lo g ic  a b n o rm a lit ie s  m u s t  t  e 
e s ta b lish e d  b e ío r e  s ta r tin g  tre a tm e n t,  a n d  e ltro m b o p í g 
s h o u ld  b e  s to p p e d  if n e w  o r  w o rs e n in g  a b n o rm a lit ie s  ir 
c y to p e n ia s  d e v e lo p . A fter s to p p in g  tr e a tm e n t,  t h r o m b o c '-  
to p e n ia  is llk e ly  to  r e c u r . A s th is  m a y  in c re a se  t h e  risk  of 
b lee d in g , ỉu lỉ b lo o d  c o u n ts  ( in d u d in g  p la te le t  c o u n ts )  
sh o u ld  b e  m o n ito re d  e v e ry  w e e k  fo r  a t  lea s t  4  vveeks a í te r  
e ltro m b o p a g  is s to p p ed .
EVES. L icen sed  p ro d u c t  in ío n n a t io n  re c o m m e n d s  th a t  an  
ey e  e x a m in a tio n  sh o u ld  b e  p e tỉo rm e d  b e ío re  s ta r tin g  
e lư o m b o p a g  a n d  th e n  re g u la rly  d u r in g  ư e a tm e n t ,  fo r 
signs  a n d  s y m p to m ỉ o ỉ c a ta r a a  ỉo rm a tìo n .
UVER. L ỉv e r íu n c t io n  in d u d in g  b i ỉ iru b in  lev e ls  s h o u ld  b e  
m e a s u re d  b e ío re  s ta r tin g  e lơ o m b o p a g  a n d  th e n  e v e ry  2 
w e e k s  w h ile  t h e  d o se  is a d ju s te d ; o n c e  th e  d o se  is e s tab - 
lish ed , m o n th ly  m o n ito r in g  is re c o m m e n d e d . T ests s h o u ld  
b e  re p e a te d  vvith in  3 to  5 d a y s  if f o u n d  to  b e  a b n o rm a l 
a n d , if th is  is c o n B n n e d , l iv e r  h m c t io n  s h o u ld  b e  m o n i-  
to re d  e v e ry  w e e k . E lơ o m b o p a g  s h o u ld  be s to p p e d  if a la- 
n in e  a m in o tra n s íe ra se  lev e ls  in c re a se  to  > 3  t im e s  a b o v e  
th e  u p p e r  l im it  o f n o rm a l,  o r  to  > 3  tim es a b o v e  b a se lin e  
fo r  p a tie n ts  vvith p re -e x is t in g  e le v a tio n s , a n d  th e se  
in c re a se s  a re :
• Progressive or
•  p e rs is te n t  fo r  4  w eek s  o r  lo n g e r  o r
•  a c c o m p a n ie d  b y  in c re a se d  d i r e a  b i li ru b ỉn  o r  b y  s igns  a n d  

sy m p to m s  o f  h e p a tic  i n ju r y  o r  d e c o m p e n s a tio n

Interactions
T h e  a b s o rp tio n  o f e ltro m b o p a g  is re d u c e d  b y  p o ly v a le n t 
c a tio n s  s u c h  a s  a lu m in iu m . c a lc iu n Ị, iro n , m a g n e s iu r i .  
s e le n iu m , a n d  n n c .  To a v o id  s u b th e r a p c u t ic  s e ru in  
c o n c e n ư a tio n s ,  e ltro m b o p a g  s h o u ld  n o t  b e  ta k e n  vvith in  4 
h o u r s  o ỉ  so m e  ío o d s  s u c h  a s  m ilk  a n d  d a iry  P ro d u c ts , 
m in e r a l  s u p p le m e n ts ,  a n ta c id s  o r  o th e r  p re p a ra tio n s  
c o n ta ìn in g  s u c h  ca tio n s . T h e  u s e  o f lo p in a v ữ -r i to n a v ir  c an  
re d u c e  p lasm a  c o n c e n ơ a t ìo n s  o f  e ltro m b o p a g , a n d  p la te le t  
c o im ts  s h o u ld  b e  d o s e ly  m o n i to re d  w h e n  lo p in a v i '-  
r ito n a v ir  t h e r a p y  is s ta r te d  o r  s to p p e d .

E ltro m b o p a g  is  a n  in h ib l to r  o f  t h e  o rg a n ỉc  a n io n  
tra n s p o r t in g  p o ly p e p tid e  O A TP1B 1 a n d  b re a s t  c a n c e r  
re s is ta n c e  p r o te in  (BCRP), a n d  m a y  in ơ e a s e  e x p o s u re  to  
d m g s  th a t  a re  su b s tra te s  o f  th e s e ;  i t  h a s  b e e n  re p o r te d  to  
in c re a se  p la sm a  c o n c e n tra t ío n s  of ro su v a s ta tìn .
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Pharmacokinetics
E ltro m b o p a g  is a b so rb e d  h o m  th e  g a s tro in te s tin a l  t r a a  a n d  
p e a k  p la sm a  c o n c e n tra t io n  o c c u r  2  to  6  h o u r s  a f te r  a  dosít. 
T h e  c o n c e n tra t io n  o f e lư o m b o p a g  in  r e d  b lo o d  ce lls  is  ab o i It 
50  to  7 9 %  oi t h e  p la sm a  c o n c e n tra t io n . I t  is h ig h ly  b o u n d  10 

p lasm a  p ro te in s .  E ltro m b o p a g  is  e x te n s iv e ly  m etab o lise i L 
u n d e rg o in g  o x id a tiv e  m e ta b o lis m  b y  th e  c y to c h ro m e  P45 3 
iso e n z y m es  CY P1A 2 a n d  CYP 2C 8 , a n d  g lu c u ro n id a tio n  b y 
th e  U D P -g lu c u ro n o sy ltra n s íe ra se s  UGT1A1 a n d  U G T1A  I. 
A b o u t 3 1 %  oi a  dose  is  e lim in a te d  in  t h e  u r in e  ÍS 
m eta b o li te s , a n d  a b o u t  5 9 %  in  th e  faeces; 2 0 %  o f a  d o se  s 
e lim in a te d  u n c h a n g e d  in  t h e  íaeces . T h e  e lim in a tỉo n  h a l  - 
lile  is a b o u t  2 6  to  35 h o u r s  in  p a tie n ts  vvith im m u r  e 
th ro m b o c y to p e n ia .

A ite r  a d ju s tm e n t  fo r b o d y -w e ig h t, p lasm a -e ltro m b o p a  g 
e x p o su re  is ỉ o u n d  to  b e  a b o u t  5 0 %  h ig h e r  in  so m e  p a tie n  s

All cross-reíerences reíer to entries in Volume A
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o íE a s t  A s ia n  o r ig in  (e.g. J a p a n e se , c h in e s e .  Taivvanese, a n d  
K o re a n ) c o m p a re d  w ith  C a u c a s ia n  p a tíe n ts .

R e íe re n c e s .
1. B aiusan JW, t í  aì. E ffea ỡl hepatỉc or renaỉ ỉmpaỉrmem on eỉirombopag 

phannacokinetics. J  ơ ìn  Pharmacol 2011; 51:739-50.
2. Glbỉanslcy E  t í  ai. Popuỉacion phaimacokỉnetics o ỉ eltxombopag ia  

beaỉthy subject$ and patỉems wỉth chronic idiopathỉc thrornbocytopenic 
puipura. J  Oin Pharmacoỉ 2011; 51: 842-56.

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

Single ing rad ient PraporoHons. AustraL: Revolade; Austrũr. 
Revoladẽ; Belg.: Revolade; Braz.: Revolade; Cz.: Revolade; Datm.1 R evolade; Fr.: Revolade; Ger.: Revolade; Gr.: Revolade; 
/ í t :  Revolade; Israel: Revolade; Jpn: Revolade; Norw.: Revo- 
ĩade; NZ: Revolade; PoL: Revoláde; PorL: Revolade; Rus.: 
Revoiade (PeBoneỉta); Spaãt: Revolade; Swed.: Revolade; Swtíz.: 
Revolade; Thai.: Revõlade; Turk.: Revolade; UK: Revolade; ukr.: R evolade (Peaonaa); USA: Prom acta.

Epoetins ®
Epoetinas; 3no3TWHbi.
ẠTC —  B03XA0Ĩ. '
ÀTC Ver —  QB03XA01.

D e s c r ip t ì o n .  E ry th ro p o ie t in  is a  g ly co sy la te d  p ro te in  
h o n n o n e  a n d  a  h a e m a to p o iẹ tìc  g ro w th  íã c to r  p rõ d u c e d  
m ain ly  in  t h e  k id n e y s .

E r y th io p o ie t in  ỉo r  d in ic a l  u s e  is p ro d u c e d  b y  re c o m b i-  
n a n t  D N A  te c h n o lo g y  a n d  th e  n a m e  ẽ p o e tín  is o í te n  ap p lie d  
to  su c h  m a te r ia l.  E p o e tin  a lỉa , e p o e ó n  b e  ta . e p o e tin  g a m m a , 
e p o e tin  la m b d a , e p o e tin  o m eg a , e p o e tin  th e ta ,  a n d  e p o e tin  
ze ta  a re  r e c o m b in a n t  h u m a n  e ry th ro p o ie tin s  d e riv e d  bom a  
d o n e d  h u m a n  e ry th ro p o ie t in  g e n e . A ll h a v e  t h e  sa m e  165 
a m in o  a d d  s e q u e n c e  b u t  d iííe r  in  th e  g ly co sy la tio n  p a tte m .  
E p o e tin  d e lta  is  a  s re c o m b ĩn a n t  h u m a n  e ry th ro p o ie t in  
d e riv e d  h o m  a  g e n e tỉc a lly  e n g in e e re d  c o n tin u o u s  h u m a n  
cell lin e .  I t  h a s  th e  sa m e  a m in o  a d d  s e q u e n c e  a n d  
g ly c o sy la d o n  p a t t e m  as  h u m a n  e ry th ro p o ie tin . 

Pharmacopoeias. Eur. (see  p . v ii) i n d u d e s  E r y th ro p o ie tin  
C o n c e n tra te d  S o lu tio n .

P h . E u x . 8 : ( E ry th ro p o ie tin  C o n c e n tra te d  S o lu tio n ) . A d e a r  
OT s lig h tly  tu rb id  co lo u rless  so lu tio n , c o n ta in in g  0 .0 5  to  1%  
o f g ly c o p ro te in s  in d is tin g u ish a b le  h o m  n a tu ra lly  o c c u rr in g  
h u m a n  e ry th r o p o ie t in  in  te rm s  o f a m in o  a d d  s e q u e n c e  a n d  
g ly co sy la tio n  p a t t e m .  I t  h a s  a  p o te n c y  o f n o t  less t h a n  
lOOO OO units p e r  m g  o f a c tiv e  su b s ta n c e . S to re  in  a ir t ig h t  
c o n ta in e rs  b e lo w  -2 0  d eg re e s  a n d  a v o id  re p e a te d  f reez in g  
a n d  thavving .

Epeetin A lfa  (BAN, USAN, riNNÌ <g> .

•EPO; Epoetina alfa; Époétlne Atta; Epoetinum Alfa; SnoaTMH 
Aiibệa. :
—165-Erythropoierin (human done - XHEPOpLI 3 protein 

'Tnoiety), glycoform a.
:£A5 —  113427-24-0.
'ẦTC —  B03XA01.
ÀTC Vet —  QB03XA01. : '
,UNỊI —  64FS3BFH5W.
NOTE. T h e  n a m e  e p o e tin  a lỉa  h a s  b e e n  p e rm itte d  in  so m e  
c o m m e rd a l  p re p a r a ú o n s  c o n ta in in g  e p o e tín  lam b d a , a n d  
so m e l i t e ra tụ re  m a y  u se  t h e  te rm  e p o e tin  aU a to  re p re s e n t 
e p o e tin  la m b d a  (se e  b e lo w ).

Epoerin Beta /BAN, USAN, riNNi ®

BM-06.019; ỀPOCH; èpqetina betẩ; Épõétine Beta; Epoetinụm 
Bèta; 3fi03TvtH 6eTa. . : '
1 -1 65-Erythropoietìn (hụman done XHEPOFL13, proteirv 
moiety), glycóíòrm (3.
CAS —  I22312-S4-3Ì ,
ATC —  B03XA0h ■ ..
ATC Vet —  QB03XA0Ì.

Epoetin D e lta  /BAN, USAN, riNNI ®
Epoetina deltá; Époétìne Delta; Epoetinum Delta; GA-EPO; 
HMR-4396,3no3-TWH‘flenbTa 
1-165-Erythropoìetin (human HMR4396), glycoíòrm ỗ. 
CAS— 26ĩ3S6-80-3.'': ' ■ -
ATC —  B03XA01. '
ATCVet-+QB03XA0ĩ.
UNII —  474EI5756Y ,

E poetin G am m a (BAN, riNNỊ <8>
’BI-7T'052; Epóetina gammạ, Époébne Gamma; Epoetmum 
Gamma, 3n03TMHTaMMa ‘ ' '
l-165-Ềiỳthrópòíétin' (human cỉone XHEPOFL13 proteín 
molety), glycoíorm Ỹ ‘ ’
ọ s  130j55'76-4 - '  ■ . .

ATC —  B03XA01. -  
ATC Vet —  Q803XA01.

Epoetin K appa ỊríNNi 0
Ẻpoetina Kappa; Époẻtine Kappa; Epoetinum Kappa; JR-013; 
3n03TMH Kanna.
f-16S-Erythropoietin (human JR-013), glycoíorm K.
CAS —  879555-13-2. ■■■"■■ i
ATC —  B03XA01.
ATC Ver —  QB03XA01.

Epoetin Lam bda ®
HX-575.
ATC —  B03XA01.
ATC Vet —  QB03XA01.

NOTE. E p o e tin  lam b d a  w a s  d e v e lo p e d  as a  b io sim ila r  p r o d u a  
to  e p o e tin  aUa, b u t  g ly co sy la tio n  p a tte m s  di£fer b e tw e e n  th e  
tw o  torms. T h e  n a m e  e p o e tin  a lfa  h a s  b e e n  p e rm itte d  in  
so m e  c o m m e rd a l  p re p a ra tio n s  c o n ta ỉn in g  e p o e tin  ia m b d a , 
a n d  so m e  l i te ra tu re  m a y  u s e  th e  te rm  e p o e tin  a l ía  to  
r e p r e s e n t  e p o e tin  lam b d a .

Epoetin O m ega ỊríNNi ®
"Ệpoetỉna omega; Ểpoếtinè Oméga; Epoetinum Omega; 
3n03TMH ƠMera.
1-165-Erythropoietin (human done XHEPOFLT3 protein 
moiety); glycoíorm li).
CAS—  148363-16-0. .
ATC —  B03XA01.
ATC Vet —  OB03XA0Ị

Epoetin Theta IBAN, riNNỊ 0  
Epoetina Zeta; Ểpoétine Thêta; Epoetinum Theta; 3n03TMH 
Tera. ■
Human erythropoietin-(1 -1 65)-peptide, glycoíorm 0.
CAS —  762263-14-9.
ATC —  B03XAOI.
ATC Vet —  QB03XA01.

NOTE. I n  S p an ish , e p o e tin  th e ta  is  g iv e n  th e  n a m e  E p o e tin a  
Z e ta  ựlN N ), w h ic h  s h o u ld  n o t  b e  c o n iu se d  w ith  E p o e t in  
Z e ta  (b elo w ).

Epoetin Z eta  (riNNỊ ®
Epoetìna dsèta; Époẻtine Zêta; Epòetinum Zeta; 3n03TMH
fl3eT3.
T-165-Erythropoietin (human done B03XA01), glycoíorm C 
CAS — 604802-70-2.
ATC —  B03XA01. ■ ' •
Ạ tc y e t— Q803XA0i: ■■■

NOTE. I n  S p a n ish . th e  n a m e  E p o e tin a  D seta  (rữlN) is u s e d  fo r  
e p o e tin  ze ta . T h ese  te rm s  s h o u ld  n o t  b e  c o n ỉu s e d  w i th  t h e  
S p a n i ỉh  n a m e  E p o e tin a  Z e ta  (rlN N), w h ic h  is u s e d  fo r  
E p o e t in T h e u  (ab o v e).

Siab ilH y. P ro p rie ta ry  p re p a ra tio n s  o ỉ  re c o m b in a n t  h u m a n  
e ry th ro p o ie tin  m a y  c o n ta in  a lb u m in  o r  a m in o  a d d s  fo r  
s tab ility . U se in  n e o n a te s  m a y  n e c e s s ita te  m a k in g  v e ry  
d ilu te  Solu tions. A s tu d y  of t h e  s tab ility  o f  e p o e tìn  a lfa  in  
v a río u s  in tra v e n o u s  O uids1 ío u n d  th a t  a  m in im u m  of 
0 .0 5 %  p ro te in  w a s  re q u ire d  to  p re v e n t  loss o f  d m g  h o m  
So lu tions c o n ta in in g  e p o e tin  a lfa  0 .1  u n its /m L . In  a n o th e r  
s tu d y ,J 0 .0 1 2 5 %  a lb u m in  w a s  s u ff id e n t  to  p re v e n t  lo ss  o f 
d ru g  h o m  a  s o lu tio n  c o n ta in in g  e p o e tin  a lfa  100 u n its /m L . 
E p o e tin  a lfa  w a s  s ta b le  for u p  to  2 4  h o u rs  in  a  s o ỉu tio n  fo r  
e n te ra l  u se  in  n e o n a te s ,  ío rm u la te d  to  m im ic  a m n io tic  
flu id , vvhich also  c o n ta in e d  G lgrastim  a n d  e le c u o ly te s .9 
E p o e tin  a lỉa  a n d  h lg ra s tim  w e re  s tab le  fo r  a t  le a s t  2 4  
h o u rs  w h e n  re h ig e ra te d  a n d  fo r a t  le a s t 3 w eek s  w h e n  
h o z e n .  A t ro o m  te m p e ra tu re  e p o e tin  a lfa  w a s  s tab le  fo r  2 4  
h o u rs  a n d  ũ lg ra s tim  w a s  s ta b le  ỉo r  18 h o u rs .  L o w ere d  
e p o e tin  ạ ự a  c o n c e n tra tio n s  vvere th o u g h t  to  b e  d u e  to  
a d so rp tio n  to  th e  p la s t ic  in h is io n  b ag  o r  tu b in g , a n d  th is  
w a s  o v e rc o m e  b y  p r im in g  th e  tu b in g .

1. Ohls RK. Chrislenscn Rn. Subility oi bunuui recomblnant cpoctin aUa 
ỉa  commonìy u$ed neonatal inưavenous Solutions. Ann ĩharmacother 
1996; 30: 466-«

2. Widness JA. Schmỉdt RL. Comment: cpocrin aUa loss w ỉth NaCl 0.9%  
diiuòon. A m  Pharmacữtỉur 1996; 30; 1501-2.

3. Calhoun DA, tt  at. Subility of Qlgrasttm and epoetin alla in a System 
designed [or enteral admlnỉsưaúon in neonates. A m  Phnrmacoíhxr 2000; 
34: 1257-61.

Uses and Adminìstration
■ E ry th ropo ie tin  is a  g ly co sy la te d  p ro te in  h o rm o n e  a n d  a  
h a e m a to p o ie tic  grovvth  ỉa c to r . I t  is  s e a e t e d  m a in ly  b y  th e  
Id d n ey s , a lth o u g h  a  sm a ll a m o u n t  is  p ro d u c e d  in  e x tra re n a l  
s ite s  s u c h  as  th e  liv e r . E ry th ro p o ie tin  re g u la te s  e ry th ro p o i-  
es is  b y  s tim u la tin g  th e  d ư ie re n t ia t io n  a n d  p ro iư e ra t io n  o f  
e ry th ro id  p re c u rso rs , t h e  r e le a se  o f  re t ic u lo c y te s  in to  t h e

d r c u la tio n , a n d  th e  sy n th e s is  o f ceU u lar h ae m o g lo b in . T he  
re le a se  of e ry th ro p o ie tin  is p ro m o te d  b y  h y p o x ia  o r  
a n a e m ia ,  a n d  u p  to  1000 tim e s  t h e  n o rm a l se ru m - 
e ry th ro p o ie tin  c o n c e n tra tio n  m a y  b e  re a c h e d  u n d e r  th e se  
c o n d itío n s; th is  re sp o n se  m a y  b e  im p a ứ e d  in  so m e  d isease  
States su  ch  as c h ro n ic  re n a l  {aiỉure. T h e  h a e m a to lo g ic a l 
resp o n se  to e ry th ro p o ie tin  is r e d u c e d  i ỉ  th e re  is a n  
in a d e q u a te  su p p ỉy  o f  iro n . F o r  a n  o u t l ỉn e  o f  b lo o d  cell 
to rm a tìo n  in- g e n e ra l  a n d  a v e ra g e  ce ll c o u n ts  in  a d u lts  see 
H aem atopo iesis, p . 1121.1.

E p o e tin s  a ỉla , b e ta , la m b d a , th e ta ,  a n d  z e ta  a re  
re c o m b in a n t h u m a n  e ry th ro p o ie tin s  av a ila b le  ỉo r  d in ic a l  
u se  th a t  h a v e  th e  sãm e  p h a rm a c o lo g ic a l  a c tio n s  as 
e n d o g e n o u s  e ry th ro p o ie tin . T h e y  a re  u se d  in  th e  m a n a g e -  
m e n t  o f sy m p to m atic  a n a e m ia  a s s o õ a te d  w ith  c h ro n ic  r e n a l  
ta i lu re  in  dialysis a n d  p red ia ly sis  p a tíe n ts ;  th é y  m a y  re d u c e  
o r  o b v ia te  th e  n e e d  fo r b lo o d  t ra n s ỉu s io n s  in  th e se  p a tìe n ts . 
E p o e tin s  aUa, b e ta , lam b d a , th e ta ,  a n d  z e ta  a re  a ỉso  u s e d  in  
th e  m a n a g e m e n t o f c h e m o th e ra p y - in d u c e d  a n a e m ia  ỉn  
p a tie n ts  w ith  n o n -m y e lo id  m a l ig n a n t  d ise a se . E p o e tin  a lía  Ịs 
u s e d  in  z id o v u d in e -re la te d  a n a e m ia  in  H T V -positive 
p a tìe n ts . E p o e tin  b e ta  is u se d  in  th e  p r e v e n t io n  o ỉ  a n a e m ia  
o f p re m a tu r i ty . E p o e tin s  a re  a ỉso  b e in g  e v a lu a te d  in  th e  
m a n a g e m e n t o f n o rm o c y tìc -n o rm o c h ro m ic  a n a e m ia s  o ỉ 
v a rio u s  o th e r  cau ses  (see p . 1 1 4 2 .3 ). I n  a ll p a tie n ts ,  h o n  
s ta tu s  shou ld  b e  m o n ito re d  a n d  s u p p le m è n ta tio n  p rp v id e d  
ií aecessarỵ.

E p o e tin s  alỉa , b e ta . lam b d a , a n d  z e ta  m a y  also  b e  u s e d  in  
p a tie n ts  vvith m o d e ra te  a n a e m ia  (b ụ t  n o  ư o n  d eA d e n c y ) 
b e lo re  elec tive  su rg e ry  to  in c re a se  t h e  y ie ld  o f  b lo o d  
c o lỉe c te d  ÍOT a u to lo g o u s  b lo o d  t ra n s h is io n . E p o e tin  a lỉa  a n d  
la m b d a  m ay  also  b e  u se d  in  s u c h  p a tie n ts  to  rẹ d u c e  th e  n e e d  
fo r allogeneic  b lo o d  tra n sfu s io n .

I n  th e  m a n a g e m e n t o f a n a e m ỉ a  ọ ỉ  c h r p n i c  r e n a l  
í a i l u r e  ep o e tin s  m a y  b e  g iv e n  in tra v e n o u s ly  o r  s u b c u ta -  
n e o u s ly . For h ae m o d ia ly s is  p a tie n ts  t h e  do se  o ỉ  e p o e tin  
s h o u ld  be g iven  in tia v e n o u s ỉy  b e c a u se  oỉ th e  risk  oi p u re  
r e d  ce ll aplasia re p o r te d  w ith  s u b c u ta n e o u s  u se  (see  Effects 
o n  th e  Blood, p . 1143 .3 ); i t  is u su a lly  g iv e n  d u r in g  o r  a t  th e  
e n d  oí th e  dìalysis sess ion  u s in g  th e  d ialysis  v a sc u la r  access, 
a l th o u g h  lỉcensed  p r o d u a  m fo rm a t io n  ỉo r  e p o e tin  la m b d a  
re c o m m e n d s  th a t  i t  sh o u ld  alvvays b e  a d m in is te re d  a ỉte r  
c o m p le tio n  of d ialysis. F o r p red ia ly s is  a n d  p e r i to n e a l  d iaỉysis 
p a tỉe n ts , in  w h o m  in tra v e n o u s  access  is  n o t  rea d ily  
a v a llab le , doses sh o u ld  b e  g iv e n  su b c u ta n e o u s ly . T h e  a im  of 
ư e a tm e n t  is to  u se  t h e  lo w e s t d o se  n e c e s sa ry  to  re d u c e  th e  
n e e d  fo r b lood  tra n sfu s io n . A  ta rg e t  h a e m o g lo b in  ra n g e  of 
10 t o  12 g p e r  100 m ì ,  o r  to  in c re a se  th e  h a e m a to c r i t  to  30  to  
3 6 % , has b e e n  used , b u t  us l ic e n sed  p ro d u c t  in ío rm a tio n  
n o w  rec o m m e n d s  th a t  e p o e tin  th e r a p y  m a y  be  c o n s id e red  
vvh en  th e  h a e m o g lo b in  c o n c e n tra tio n  is  less t h a n  10 g p e r  
lO O m L, a n d  to  re d u c e  th e  d o se  o r  s to p  th e r a p y  u  th e  
c o n c e n tra tio n  e x c ee d s  10 g  p e r  lO O m L in  p a d e n ts  n o t  o n  
d ialysis o r  w h e n  it a p p ro a c h e s  o r  ex c ee d s  11 g  p e r  100  m L  in  
p a tie n ts  o n  d ialysis (see  also  H a e m a to c rỉ t  a n d  H aem o g lo b in , 
u n d e r  P reca u tio n s , p . 1 1 4 4 .3 ). T h e  r a te  o f  r is e  in  
h a e m o g lo b in  sh o u ld  b e  g ra d u a l to  m in im ỉse  a d v e rse  effects 
s u c h  as h y p e rte n s io n ; a  ra te  n o t  e x c ee d in g  1 g p e r  1 00  m L  in  
a n y  2 -w eek  p e rio d , o r  2 g  p e r  lO O m L o v e r  4  w e e k s , is 
suggested .

Epoetin aífa, lambda, o r  zeta m á y  b e  g iv e n  b y  
in tra v e n o u s  in je c tio n  o v e r  a t  lea s t  1 to  5 m in u te s ;  a  s lo w e r 
in tra v e n o u s  in je c tio n  is p re íe rre đ  in  p a tie n ts  w h o  h a v e  flu -  
like  sy m p to m s as ad v e rse  e ữ e c ts . E p o e tin  a lfa  o r  z e ta  m a y  
a lso  b e  g iven  su b c u ta n e o u s ly .
•  In  p red ialysis a n d  h ae m o d ia ly s is  p a tie n ts . a  rec o m - 

m e n d e d  in itia l do se  of e p o e tin  a lía , lam b d a . o r  z e ta  is 
5 0  in te m a tio n a l u n its /k g  th re e  tim e s  vveekly. F o r  e p o e tin  
a lỉa , a  h ig h e r  in itia l dose  o f  5 0  to  100  u n its /k g  th re e  tim es 
w e e k ly  h as  b e e n  su g g ested  in  th e  us licen sed  p r o d u a  
in ío rm a tio n .

•  D o ses  m a y  b e  in c re a se d  a t  4 - w e e k  in te rv a ls  in  
in c re m e n ts  o f 25  u n its /k g  u n t i l  th e  ta rg e t is rea c h e d .

•  I n  p a d e n ts  o n  p e rì to n e a l  d ialysis a n  in it ia l  dose  o f  e p o e tin  
a l ỉa  o r  ze ta  50 u n i ts /k g  g iv e n  tw ice  vveekly m a y  b e  u se d .

O n c e  th e  ta rg e t h a e m o g lo b in  is r e a c h e d , doses  o f  e p o e tin  
a lía , lam bda, o r  z e ta  m a y  n e e d  to  b e  a d ju s te d  ỈOT 
m a in te n a n c e  th e ra p y .
•  I n  pred ia ỉysis p a tie n ts  th e  u s u a ỉ  to ta l  w e e k ly  d o se  oí 

e p o e tin  a lía  o r  z e ta  is 50  to  lO O u n its /k g  g iv e n  in  th rẹ e  
d iv id e d  doses. A  to ta l  w e e k ly  do se  o ỉ  6 0 0  u n i ts /k g  sh o u ld  
n o t  b e  exceeded .

•  I n  h aem o d ia ly sis  p a tìe n ts  t h e  u s u a l  vveekly d o se  of 
e p o e tin  a lía , lam b d a , o r  z e ta  is be tvveen  7 5  a n d  
3 0 0  u n its /k g  g iv e n  in  th re e  d iv id e d  doses.

•  I n  p a tie n ts  o n  p e ri to n e a l  d ialysis, t h e  u s u a l  vveekỉy dose  
o f  ep o e tin  a lía  OT z e ta  is  5 0  to  100  u n i ts /k g  g iv e n  in  tw o  
d iv id e d  doses.

Epoetin beta is u s e d  s im ila r ly  ỉ n  t h e  m a n a g e m e n t  o ỉ 
a n a e m ia  o ỉ c h io n ic  r e n a l  ía i lu re  in  d ỉalysis  a n d  p red ia ly sis  
p a tie n ts .  I t  m a y  b e  g iv en  su b c u ta n e o u s ly  o r  b y  in tra v e n o u s  
in je c tio n  o v e r  2  m in u te s .  T h e  lo llovvm g d o sag es  m a y  be  
u s e d  in  a d u lts  a n d  ch iỉd ren .

The Symbol ®  denotes a substance vvhose use may be restricted in  certain sports (see p. vui)The Symbol t  denotes a preparation no longer actively marketed
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•  F o r  s u b c u ta n e o u s  irý e c tio n  t h e  in it ia l  d o se  is 6 0  u n its /k g  
w e e k ly  f o r  4  w e e k s ; t h e  to ta l  vveekly  do se  m a y  b e  d iv ided  
to  b e  g iv e n  in  d a ily  d o ses  o r  t h r e e  t im e s  a  w e e k .

•  F o r  in tr a v e n o u s  in je c tio n  th e  ỉn it ỉa l  do se  is 4 0  u n its /k g  
t h r e e  t im e s  w e e k ly  ío r  4  w e e k s ;  t h e  dose  m a y  t h e n  b e  
in c re a se d  to  8 0  u n i ts /k g  th re e  t im e s  w eek]y .

•  T h e re a f te r  t h e  d o se  o f  e p o e tin  b e ta  m a y  b e  in c re a se d  a t  4- 
w e e k  in te rv a ls , fo r  b o th  s u b c u ta n e o u s  a n d  in tra v e n o u s  
in je c tio n ; t h e  in c r e m e n t  s h o u ld  b e  e q u iv a le n t  to  
6 0 u n i ts /k g  w e e k ly  g iv e n  in  d iv id e d  doses  a s  o u tlin e d  
ab o v e , u n t i l  t h e  ta r g e t  h a e m o g lo b in  c o n c e n tra tio n  o r 
h ạ e m a to c r ì t  is  r e a c h e d .  A  to ta l  w e e k ly  d o se  of 
7 2 0  u n i ts /k g  o f  e p o e tin  b e ta  s h o u ld  n o t  b e  e x ceed ed .

F o r  m a ln te n a n c e .  th e  d o se  is h a lv e d  in itia lly  a n d  th e n  
a d ju s te d  e v e ry  1 to  2  vveeks a c c o rd ỉn g  to  resp o n se . The 
w e e k ly  s u b c u ta n e o u s  m a in te n a n c e  d o se  m a y  b e  d iv ided  
in to  1, 3, o r  7  do ses; in  p a tie n ts  s ta b ilis e d  o n  a  o n ce-w eek ]y  
d o se , ỉ t  m a y  b e  p o ss ib le  to  a d ju s t  to  a  sing le  d o se  e v e ry  2 
w e e k s .

Epoetin theta is  a lso  g iv e n  in tra v e n o u s ly  o r  su b c u ta -  
n e o u s ly  in  t h e  m a n a g e m e n t  o f a n a e m ia  o i c h ro n ic  re n a l 
ía i lu re .
•  F o r  s u b c u ta n e o u s  ũ ỹ e c tio n  th e  in itia l d o se  is 2 0  u n its /k g  

th re e  tũ n e s  vveekly fo r  4  w e e k s : t h e  do se  m ay  th e n  b e  
in c re a se d , ư  n e c e s sa ry , to  4 0  u n i ts /k g  th re e  tim es w eek ly .

•  F o r  in tr a v e n o u s  in je c tio n  th e  ín ỉt ia l  d o se  i$ 4 0  u n ỉts /k g  
th re e  t im ẽ s  vveekly fo r  4  w e e k s ;  th e  dose  m a y  th e n  b e  
in c re a se d , if n e c e s sa ry , to  8 0  u n ỉ ts /k g  th re e  tim e s  vveekly.

•  T h e r e a í te r  t h e  d o s e  o f  e p o e t i n  t h e t a ,  ÍOT b o th  
s u b c u ta n e o u s  a n d  in ư a v e n o u s  in ịe c tio n , m a y  b e  
in c re a se d  in  s tep s  o f  2 5 %  o f  th e  p rev io u s  dose  a t 
m o n th ly  i n te r v a i s  u n t i l  t h e  t a r g e t  h a e m o g lo b in  
c o n c e n tr a t io n  ỉs re a c h e d . A  to ta l  w e e k ly  dose  o f 
7 0 0 u n i ts /k g  s h o u ld  n o t b e  e x c e e d e d .

F o r  m a in te n a n c e ,  th e  d o se  s h o u ld  b e  a d ịu s te d  as re q u ừ e d . 
T h e  vveekly s u b c u ta n e o u s  m a in te n a n c e  do se  m a y  b e  g iven  
in  a  s in g le  tv e e k ly  d o se  o r  3 d iv id e d  doses. F o r  in tra v c n o u s  
d o s in g , th e  to ta l  vveekly  d o se  m a y  b e  g iv e n  in  2 o r  3 d iv id ed  
doses.

E p o e tin s  m a y  b e  u s e d  fo r ư e a t in g  sy m p to m a tìc  ch e m o - 
th e r a p y -a s s o d a te d  a n a e m ỉa  i n  p a tie n ts  w i th  n o n - m y e l o id  
m a l l g n a n t  d l s e a s e .  H ovvever, us l ic e n se d  p ro d u c t  
in ỉo n n a t io n  ỉo r  e p o e tin  a h a  c a u d o n s  th a t  i t  ỉs n o t  in d ic a te d  
w h e n  th e  a n t id p a te d  o u tc o m e  ís cu re , b e c au se  of th e  
p o te n t ia Ị  im p a c t o f  e p o e tin  t h e r a p y  o n  p ro g re ss io n -íre e  a n d  
o v e ra ỉ l  su rv iv a l. S ee  a lso  A n a e m ia s , belovv, fo r Testrictions 
o n  th e  p re sc r íb in g  o ỉ  e p o e tin s  in  t h e  U SA  fo r p a tie n ts  w ith  
c a n c e r . E p o e tin  a lfa . b e ta ,  la m b d a , th e ta ,  o r  z e ta  m a y  be 
g iv e n  b y  s u b c u ta n e o u s  in je c tio n , u s u a lỉy  w h e n  th e  
h a e m o g lo b in  c o n c e n ư a t io n  h a s  ỉa l le n  to  10 g  o r  lovver p e r  
lO O rnL . T h e  r is e  in  h a e m o g lo b in  s h o u ld  b e  g rad u a l; a  ra te  
n o t  e x c e e d in g  1 g  p e r  1 00  m ỉ.  in  a n y  2 -w e e k  p e rio d , o r  2 g  
p e r  1 00  m ỉ.  o v e r  4  vveeks, a n d  a  ta rg e t  h a e m o g lo b in  
c o n c e n tr a t io n  o f  10 to  1 2 g  p e r  1 0 0 m ỉ .  a re  suggested .
•  Epoetirt alfa, lambda, o r  zeta m a y  b e  g iv e n  in  a n  in itia l 

d o se  o l 1 5 0 u n i ts /k g  th re e  t im e s  vveekly; e p o e tin  a lía  o r
. z e ta  m a y  a lso  b e  g iv e n  in  a  d o se  o ỉ  4 5 0 u n ỉ ts /k g  o n c e  

w e e k ly . T h e  d o se  m a y  b e  in c re a se d  a íte r  4  w eek s, if 
n e c es sa ry , to  3 0 0 u n i ts /k g  th r e e  tím e s  w eek ly . A lter- 
n a tiv e ly ,  e p o e tin  a ỉỉa  m a y  b e  g iv e n  in  a  once-vveekly  
d o se  o í  4 0 0 0 0 u n i t s ,  vvhich m a y  b e  in c re a se d  to  
6 0  0 0 0  u n i ts  a f te r  4  vveeks u  n e c e s s a ry .  If  th e  re sp o n se  
is  s tìll m a d e q u a te  a h e i  4  vveeks a t  th e  h ig h e r  dose, 
t r e a tm e n t  s h o u ld  b e  s to p p e d .

•  Epoetin beta m a y  b e  g iv e n  in  a n  in itia l do se  of 
3 0  0 0 0  u n i ts  ( a b o u t  4 5 0  u n i ts /k g )  w e e k ly , as a  ỉin g le  dose 
o r  d iv ỉd e d  in to  3 to  7  do ses. T h e  do se  m a y  b e  d o u b led  
a í te r  4  w e e k s  ư n e c e ssa ry , b u t  U e a tm e n t  sh o u ld  b e  
s to p p e d  ư th e  r e s p o n s e  ũ still in a d e q u a te  a ỉ te r  4  vveeks a t 
t h e  h ig h e r  d o se . T h e  to ta l  w e e k ly  dõ se  sh o u ld  n o t  exceed  
6 0  0 0 0  u n i ts .

•  Epoetìn theta m a y  b e  g iv e n  in  a n  in itia l d o se  of 
2 0  0 0 0  u n i ts  o n c e  w e e k ly . T h e  d o se  m a y  b e  in cre a se d  
a f te r  4  w e e k s , ư n e c essa rỹ , to  4 0  0 0 0  u n i ts  w e e k ly . If th e  
re sp ọ n se  is  s till in a d e q u a te  a l te r  4  w e e k s  a t  th is  dose , it 
m a y  b e  ỉn c re a se d  to  a  m a x im u m  vveekly do se  of 
6 0 0 0 0 u n i ts .  H o w e v e r, ơ e a tm e n t  s h o u ld  be  s to p p e d  ư  
th e  r e s p o n s e  is  stìll ín a d e q u a te  a f te r  12 vveeks of th ẽ ra p y .

O n c e  th e  d e s ire đ  h a e m o g lo b in  c o n c e n tra t io n  h a s  b e e n  
re a c h e d , t h e  d o se  o f  e p o e tỉn  a lía  m a y  b e  re d u c e d  b y  2 5 %  ío r  
m a in te n a n c e  th e r a p y ,  a n d  a d ju s te d  as  n ecessa ry ; th e  dose  of 
e p o e tin  b e ta  o r  z e tã  m a y  b e  rẽ d u c e d  b y  2 5  to  5 0 % . E p o e tin s  
s h o u ld  b e  s to p p e đ  a f te r  th e  e n d  o ỉ  c h e m o th e ra p y , b u t  m a y  
b e  c o n tin u e d  ỉo r  u p  to  o n e  m o n th  in  t h e  UK.

I n  H T V - p o s i t iv e  p a t i e n t s  o n  ã d o v u d in e  th e ra p y , 
e p o e tin  a ỉía  m a y  b e  b e n e h d a l  ư  t h e  e n d o g e n o u s  se ru m - 
e ry th rc rp o ie tm  c o n c e n tra t io n  is 5 0 0  m illiu n its /m ỉ. o r  less. 
E p o e tin  a lia  is  g iv e n  b y  s u b c u ta n e o u s  o r  in tra v e n o u s  
in je c tio n  in  a n  in it ia l  d o se  o ỉ  lO O u n lts /k g  th re e  tim es 
■vveekly f o r  8  w e e k s .  T h e  do se  m a y  t h e n  b e  in c re a se d  e v e ry  4  
to  8  w e e k s  b y  5 0  to  lO O u n its /k g  ac co rd in g  to  resp o n se . 
H o w e v e r, p a t íe n ts  a re  u n l ik e ly  to  b e n e ă t  h o m  d o se s  abo v e  
3 0 0 u n i ts /k g  t h r e e  t im e s  vveekly u  th is  d o se  h a s  ía iled  to  
e l i d t  a  s a ó s ía c to ry  re sp o n se . T h e  h a e m o g lo b in  c o n c e n ơ a -  
t io n  s h o u ld  n o t  b ẽ  allovved to  e x c e e d  12 g  p e r  lOÒmL.

To in c r e a s e  t h e  y ie ld  o i a u t o l o g o u s  b l o o d  ío r  
ư a n s fu s io n , e p o e tin  a lfa , b e ta ,  o r  z e ta  m a y  b e  u s e d  vvith 
iro n  s u p p le m e n ta t io n  in  p a t ie n ts  w i th  m ild  to  m o d e ra te  
a n a e m ia  ( h a e m o g lo b in  1 0  to  1 3 g  p e r  ỈO O m L  o r  
h a e m a to c r i t  33  to  3 9 % ). E p o e t in  la m b d a  m a y  b e  u se d  
s im ila rly . T h e  d o se  d e p e n d s  o n  th e  v o lu m e  o f  b lo o d  
re q u ire d  ỉo r  co U ec tio n  a n d  o n  íac to rs  s u c h  as  th e  p a tie n t 's  
w h o le  b lo o d  v o lu m e  a n d  h a e m a to c r i t .  A t th e  t im e  of 
d o n a tỉn g  b lo o d , t h e  e p o e tin  s h o u ld  b e  g iv en  a í te r  th e  
d o n a tio n  p r o c e d u re .  S u g g e s te d  re g im e n s  a re :
• epotíin aífa o r  zeta 6 0 0 u n i t ỉ /k g  g iv e n  in ư a v e n o u s ly  

tvvice w e e k ly  s ta r tìn g  3 vveeks b e ío re  su rg e ry
•  epoetiH lambda 3 0 0  to  6 0 0  u n i ts /k g  g iv en  in tra v e n o u s ly  

tw ice  w e e k ly  s ta r tln g  3 vveeks b e ío re  su rg e ry
•  2 0 0  to  8 0 0  u n ỉ ts /k g  o f epoetin beta in tra v e n o u s ly ,  o r  150 

to  6 0 0 u n i ts /k g  s u b c u ta n e o u s ly ,  tw ice  w e e k ly  fo r  4  
w e e k s  b e ío r e  su rg e ry

To re d u c e  th e  n e e d  ỉo r  a l l o g e n e i c  b l o o d  t r a n s f u s ỉ o n ,  
e p o e tin  a lfa  o r  la m b d a  m a y  b e  g iv e n  in  a  d o se  of 
6 00  u n i ts /k g  s u b c u ta n e o u s ly  o n c e  vveekly s ta r tin g  3 w e e k s  
b e to re  s u rg e ry , w i th  a  í o u r th  d o se  g iv e n  o n  th e  d a y  of 
su rg e ry . A lte m a tiv e ly ,  vvhen  th e  t im e  b e fo re  su rg e ry  is 
sh o rt , 3 0 0 u n i ts /k g  s u b c u ta n e o u s ly  d a ily  m a y  b e  g iv en  for 
10 days be£ore  su rg e ry . o n  th e  d a y  o f su rg e ry , a n d  for 4  days 
a í te r .  A1I p a t i e n ts  s h o u ld  b e  g iv e n  a d e q u a te  iro n  
su p p le m e n ta t io n , a n d  e p o e tin  ư e a tm e n t  sh o u ld  b e  s to p p ed  
if th e  h a e m o g lo b in  c o n c e n tra t io n  re a c h e s  15 g p e r  1 0 0 m L  
o r h ig h e r .

F o r th e  u se  o f  e p o e tin s  in  c h i l d r e n ,  see  belovv. 
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A d m in iỉ tra H o n  in  c h ild re n . E p o e tỉn s  a re  u se d  in  c h ild re n  
fo r th e  m a n a g e m e n t  o f a n a e m ia  a s s o d a te d  vvith c h ro n ic  
re n a l ta i lu re  a n d  c h e m o th e ra p y , a n d  g e n e ra l  ad v ice  a b o u t 
th e  ra te s  o ỉ  a d m in is t r a t io n  a n d  rise  i n  h a e m o g lo b in , a n d  
s to p p in g  e p o e tin  th e r a p y  a í te r  c h e m o th e ra p y , is  s im ila r  to  
th a t  g iv e n  ío r  a d u lts  (see  p . 1 1 4 1 .2 ). H o w ev er, so m e  
l ic e iu e d  p r o d u c t  in ío r m a t io n  suggests  a  lovver h a e m o g lo -  
b in  ta rg e t  r a n g e  fo r  c h ild re n  t h a n  fo r  ad u lts , as d escrib ed  
b e lo w . E p o e t in  b e ta  m a y  a lso  b e  u s e d  ío r  th e  p re v e n t io n  
o f a n a e m ia  o f  p r e m a tu r i ty  (se e  a lso  A n a e m ia s , belovv).

In  th e  m a n a g e m e n t  o f  a n a e m i a  o f  c h r o n ỉ c  r e n a l  
í a i l u r e ,  e p o e tin s  a re  g e n e ra lly  g iv en  in ư a v e n o u s ly  to  
c h ild re n  o n  h a e m o d ia ly s is .
•  T h e  in ỉt ia l  d o se  o f  e p o e tin  a lfa  o r  z e ta  is 50  u n i ts /k g  th re e  

tim e s  vveekly. T h e  d o se  m a y  b e  in c re a se d  a t  4 -w e e k  
ú ite rv a ls  in  in c r e m e n ts  o ỉ  2 5 u n i ts /k g  u n t il  a  ta rg e t  
h a e m o g lo b in  c o n c e n tr a t io n  o f 9 .5  to  11 g  p e r  100 m L  is 
rea c h e d .

The usual total -vveekly maintenance dose given in three 
d iv id e d  d o se s  is:
•  22 5  to  4 5 0 u n i ts /k g  fo r  th o s e  w e ig h in g  less t h a n  lO k g
•  180  to  4 5 0  u n i ts /k g  fo r th o se  w e ig h in g  10 to  30  kg
•  90  to  3 0 0  u n i ts /k g  fo r  th o se  w e ig h in g  o v e r  30 kg  
E p o e tin  b e ta  is g iv e n  in  s im ila r  u n i t /k g  doses  to  th o se  u se d  
fô r  a d u lts  (see  p .  1 1 4 1 .2 ).

In  t h e  m a n a g e m e n t  o f  s y m p to m a tic  c h e m o th e ra p y -  
a s s o õ a te d  a n a e m ia  in  c h ild r e n  w ith  n o n - m y e l o i d  m a l ig -  
n a n t  d ỉ s e a s e ,  e p o e tin  a lfa  m a y  b e  g iv e n  in tr a v e n o u s ly  in  a 
sin g le  w e e k ly  d o se  o f 6 0 0 u n i ts /k g  ( to  a  m a x im u m  of 
4 0  0 0 0  u n l ts ) . T h e  d o se  m a y  b e  in c re a se d  ư  n e c essa ry  a f te r  4  
w e e k s  to  9 0 0 u n i ts /k g  (m a x im u m  6 0 0 0 0  u n its ) .

I n  th e  p r e v e n t io n  o f a n a e m i a  o f  p r e m a t u r i t y ,  e p o e tin  
b e ta  is g iv e n  to  n e o n a te s  w i th  a  b irth -v v e ig h t o f 7 5 0  to  
1 5 0 0 g  a n d  a  g e s ta tio n a l  a g e  o ỉ  less t h a n  34  w e e k s . A  
s u b c u ta n e o u s  d o se  o f  2 5 0 u n i t ỉ /k g  is  g iv e n  th re e  t im e s  
w e e k ly . T r e a tm e n t  s h o u ld  b e  s ta r te d  as  e a rly  as p ossib le  
(p re íe ra b ly  v v ith in  3 d a y s  o f  b ir th )  a n d  c o n tin u e d  fo r  6 
vveeks.

R e su lts  f ro m  sm a ll s tu d ie s  su g g e st t h a t  o n c e -w e e k ly  
e p o e tin  d o s in g  re g im e n s  m ig h t b e  as e B ec tiv e  as  th re e  tim e s  
vveekly d o s in g  in  p r e m a tu r e  in ỉa n ts .  a n d  th a t  h m h e r  
ỉn v e s tig a tio n  is v v a rra n te d .1-2 A lth o u g h  e p o e tin  is g e n e ra lly  
g iv e n  s u b c u ta n e o u s ly  fo r  a n a e m ia  o f  p re m a tu r i ty ,  o th e r  
ro u te s  h a v e  b e e n  t r ie d .  I n t r a v e n o u s  in h is io n  in  to ta l  
p a re n te ra l  n u t r i t io n  S o lu tio n s  p ro d u c e d  s a tis ía a o ry  resu lts  
in  a  g ro u p  o f  2 0  n e o n a te s .3 E n te ra l  d o sa g e  in  o n e  sm all 
s tudy*  in c re a se d  p la s m a -e ry th ro p o ie t in  c o n c e n ư a tio n s  a n d

p e a k  r e tic u lo c y te  c o u n ts ,  b u t  in  a n o th e r  la rg e r  s tu d y 5 i t  h a d  
n o  effec t. F o r  a  v v am in g  a b o u t  d ilu tin g  e p o e tin  S o lu tio n s  fo r 
u s e  in  n e o n a te s ,  see  S ta b ility , p . 11 4 1 .2 .

1. O hk KK. rt al. A ranđom ỉied. masked ỉtudy  of weeldy erythropt ietin 
dostog in preterm  in ỉantl. J  PtiiatT 2012; 16 0 :790-S.

2. Vầzquez Lópex MẢ. t t  aì. Compírtson betw een One and three dcses a 
week o ỉ cecõmMnam erythropoietỉn in very lovr b in h  w eight Inỉa IU. ]  
perinatoỉ 2011; 31: 118-24.

3. oh ls RK, ti al. pharmacoldnetics and eSectiveness o( recombi ìan t 
erythropoietin adm iniỉtered to pretenn ỉníants by continuoua infi sion 
In to u l parenteral nutrition soludon. J  M ù ttr  1996; 128: 318-23.

4. Ballin A. a  a i  Eiythropoiedn. givcn enierally, stim ulatei erythropt iesii 
In prem anire inlãnts. Larưet 1999; 333:1849.

3. Juu l SE. Enteially dosed recombinant bum an erythropoiedn òoe not 
sthnulate erythropoỉesis in neonates. J  Ptdiatr 200Ĩ: 143: 321-6.

A n a e m ia s .  E p o e tin s  a r e  u s e d  in  n o rm o c y t ic -n o im o c l  ro - 
m ic  a n a e m ia s  (p . 1 1 2 3 .1 )  a sso c ia ted  w i th  lovv e n d o g e n  >us 
e ry th ro p o ie t in  c o n c e n tra t ìo n s .

A n a e m ia  a sso c ìa te d  w i th  chronic renal diseast is m a in  y a 
r e s u l t  o f  in a d e q u a te  p ro d u c t io n  o f e ry th r o p o ie t in  in  h e  
k id n e y . O th e r  í a a o r s  th a t  c an  c o n tr ib u te  to  th e  a n a e ; l ia  
in c lu d e  ừ o n  d e h c ie n c y , b lo o d  loss a sso c ia te d  w ith  dialy iis, 
a n d  se v e re  h y p e rp a ra th y ro id is m . T h e  u s e  o f e p o e tin s  in  h e  
m a n a g e m e n t  o f  r e n a l  a n a e m ia  b e c a m e  w e ll e s ta b l is h e c ,1-2 
b a se d  o n  c o n s is te n tly  g o o d  re su lts  fo r c o rre c tio n  o f  a n a e i  l ia  
a n d  r e p o n s  o f  im p ro v e m e n t  in  q u a li ty  o f  l i íe .1-3 In  
p red ia ly s is  p a tie n ts , e p o e tin s  w e re  a lso  r e p o r te d  to  c o n  :c t 
a n a e m ia ,  re d u c e  th e  r e q u ir e m e n t  fo r  b lo o d  tra n s íu s ic  1S, 
a n d  im p ro v e  q u a li ty  o f  life  a n d  e x e r d s e  ca p ac ity , b u t  th  :re 
m a y  b e  in c re a se d  h y p e n e n s io n 1-4 a n d  it is u n k n o  vn  
v v h e th e r  th e  n e e d  ío r  d ialysis is d e la y e d .4 H o w e v e r, h e  
o p t im u m  h a e m o g lo b in  r a n g e  h a s  n o t  b e e n  e s ta b lish e d  a n d  
h ig h e r  t a r g e ts  h a  v e  b e e n  a s so c ia te d  vvith  in c r e a íe d  
c a rd io v a sc u la r  risks5 (se e  a lso  H a e m a to c ri t  a n d  H aem o g  o- 
b ìn , u n d e r  P re c a u tio n s , p . 1 1 4 4 .3 ). A n  a s se s s m e n t o f s tu d ie s  
r e p o r tin g  e ííe c ts  o n  q u a li ty  o f  life a lso  c o n d u d e d  th a t  th< re 
w e re  h ig h  risk s  fo r b ia s  b e c a u se  o í s e le c tiv e  te p o r t in g  o{ 
o u tc o m e s .5 O v e r  9 0 %  o i  p a tie n ts  w i th  r e n a l  a n a em ia  
re s p o n d  to  ư e a tm e n t  w i th  e p o e tin s .1 M a n y  íac to rs  c m  
c o n tr ib u te  to  a  p o o r  r e s p o n s e  (see  P re c a u tio n s , p . 1144 2) 
a n d  th e  p a t ie n t  s h o u ld  alvvays b e  in v e s tig a te d  a n d  th e  c a i  se 
c o rre c te d  v v h ere  p o ss ib le . C o m m o n  c a u se s  o f in a d e q u í te 
re sp o n se  a re  iro n  d e h d e n c y ,  in ũ a r rư n a to ry  d iso rde-s, 
c h ro n ic  b lo o d  loss, h y p e rp a ra th y ro id is m . a n d  a lu m in ÌL m  
to x id ty . ,•6

E p o e tin s  m a y  b e  g iv e n  in t ra v e n o u s ly  o r  s u b c u ta n e o u s  y. 
E p o e t in  g iv e n  su b c u ta n e o u s ly  p ro d u c e s  lovver b u t  m c re  
s u s ta in e d  p lasm a  c o n c e n tra t io n s  a n d  to ta l  vveekly  m ai 1 - 
t e n a n c e  d o se s  a re  r e d u c e d .12-7 T he  s u b c u ta n e o u s  ro u te  is 
g e n e ra lly  u s e d  in  p red ia ly s is  p a tie n ts  a n d  th o se  i n  
p e r i to n e a l  d ia ly s ís ,1,2 p a r t ly  b e c au se  o f  th e  n e e d  to  avc  d 
v e n e p u n c tu r e  o f  v e in s  th a t  a re  l ike ly  to  b e  n e e d e d  for fu tu  e 
h a e m o d ia ly s is  access. W h ile  s u b c u ta n e o u s  ú ý e c tio n  Cín 
a lso  b e  u s e d  fo r h a e m o d ia ly s is  p a tìe n ts ,  t h e  i n t r a v e n o 15 
r o u te  is p r e íe r r e d  b e c a u se  o f  th e  r a re  risk  o f  p u r e  r e d  C( II 
a p la s ia  re p o r te d  w ith  s u b c u ta n e o u s  u s e 1 (see E íỉec ts  o n  tỉ  e 
B lo o d , p . 1 1 4 3 .3 ) a n d  th e  re a d y  a v a ila b ility  o f  in tra v e n o i IS 
access. T h e  do sag e  íre q u e n c y  m a y  a lso  b e  ũ n p o r ta n t  n 
m ax im is in g  th e  r e s p o n s e  to  t r e a tm e n t ,  b u t  m a y  1 e 
ìn O u e n c e d  b y  th e  e p o e tin  b e in g  u se d , > ọ u te  o f  a d m in isư  I- 
t io n , t te a tm e n t  p h a se , a n d  p a tie n i  p re fe re n c e .  F o r  e x a m p l 
g iv in g  e p o e tin s  2 o r  3 t im e s  a w e e k  m a y  a llo w  fo r  a  low i :r 
to ta l  vveekly d o se  t h a n  o n c e  vveekly, a n d  m a y  b e  m oi e 
e ữ e c tiv e , b u t  d o s in g  o n c e  w e e k ly  m a y  b e  m o re  c o n v e n ie n t 
fo r  m a in te n a n c e  th e r a p y .1J A  sy s te m a tic  revievy* c o n d u d e  d 
t h a t  th e r e  w a s  n o  e v id e n c e  to  s u p p o r t  o n e  h e q u e n c y  OVÍ r  
a n o th e r  in  te rm s  of m a in ta in ín g  ta r g e t  h a e m o g lo b in . See 
U ses a n d  A d m in is ư a t io n . p . 1141 .2 , fo r  e x a m p le s  o f licen sed  
do ses, ro u te s ,  a n d  do se  ừ e q u e n c y  fo r  e p o e tin s .  D a rb e p o e tin  
a lía  (p. 1 1 3 7 .1 )  is g iv e n  a t  lo n g e r  d o sa g e  in te rv a is  t h a n  
e p o e tin s  a n d  th e r e  is  n o  d iữ e re n c e  in  w e e k ly  dosage  
re q u i r e m e n ts  b e tv v een  s u b c u ta n e o u s  a n d  in tr a v e n o u s  
ro ũ te s .17

I n tra p e r i to n e a l  u se  o f  e p o e tin s  h a s  a lso  b e e n  p ro p o se d  
a n d  in v e s tìg a te d .910 H o w e v e r, th is  r o u te  is  r a re ly  u se đ  
b e c a u s e  th e  d o ses  m u s t  b e  g iv e n  in to  a  d ry  a b d o m e n ,1 dose  
r e q u ứ e m e n ts  a re  g e n e ra lly  h ig h e r  t h a n  th o s e  fo r  in tr a -  
v e n o u s  o r  s u b c u ta n e o u s  u se , a n d  th e r e  is th e  p o te n t ia l  fo r 
m o re  h e q u e n t  ep iso d e s  o f  p e r i to n it is .1-2

B lo o d  ư a n s ỉu s io n s  a re  o l te n  u s e d  to  t r e a t  amemia cf prcmaturity, a n d  e p o e tin s  h a v e  b e e n  in v e s t ig a te d  as  a  m e a n i  
o f r e d u d n g  ư a n s íu s io n  r e q u ire m e n ts .  A  sy s te m a tic  r e v ie w 11 
ỉo u n d  th a t  a l th o u g h  e p o e tỉn  re d u c e d  ư a n s h is io n  n e e d s , th-: 
e f l e a  w a s  o n ly  m o d e s t  a n d  th e r e  w a s  c o n s id e ra b le  v a ria tio i i 
b e tw e e n  s tu d ie s . M o re  s e le c d v e  revievvs o f v e ry - lo w -b ir th  
w e ig h t  in ỉa n ts  (less t h a n  1 5 0 0 g ) a lso  ỉ o u n d  m o d e s :  
r e d u c tio n s  in  t ra n s fu s io n  re q u ire m e n ts ,  v v h e th e r  e p o e tũ  
w a s  s ta r te d  w i th in  t h e  í ir s t  vveek o f  U íen  o r  a f te r  o n t 
w e e k ,15 a lth o u g h  ư a n s lu s io n  r e q u ir e m e n ts  w e r e  u n lik e ly  ti 
b e  e lim in a te d  c o m p le te ly . R e sp o n sc  to  t h e  la te  u sé  o  
e p o e tín  w a s  a lso  í o u n d  to  b e  d o s e -d e p e n d e n t.1J A n o th e i 
r e v ie w M ỉo u n d  e v id e n c e  o f  a n  in c re a se  i n  t h e  risk  o  
r e tm o p a th y  o í  p r e m a tu r i ty  in  n e o n a te s  t r e a te d  w iứ i 
e p o e tin s  in  t h e  firs t w e e k  a f te r  b i r th .  F o r  m o s t  s tu d ie s , th ií 
w a s  a  se c o n d a ry  s tu d y  o u tc o m e  a n d  th e  e ffec t c o u ld  h av e  
b e e n  a  c h a n c e  h n d in g ; i t  w a s  a lso  c o n s id e re d  p o ss ib le  th a ;

AI1 cross-reíerences reíer to entries in  Volume A
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h ig h  i ro n  s u p p le m e n ta t io n  c o u ld  h a v e  b e e n  a c o n tr ib u ũ n g  
íac to r.

Fac to rs  c o n tr ib u tin g  to  cancer-related anaemia i n d u d e  
c h e m o th e ra p y , ra d io th e ra p y , a n d  th e  m alig n an c y  itse lí. 
E p o e tín  th e ra p y  c a n  re d u c e  th e  n e e d  fo r  b lo o d  tra n s ỉu s io n s  
in  c a n c e r  p a tie n ts 15 a n d  m a y  im p ro v e  q u a lity  o f l i íe .16 
G u ỉd e lin e s  for th e  u se  o f e p o e tin s  in  c h e m o th e ra p y - in d u c e d  
a n a e m ia  h a v e  b e e n  issu e d  (see  A n a e m ia , u n d e r  B o n e - 
m a r ro w  D ep ressio n , p . 7 3 1 .1 ) . T h e re  has , h o w e v e r , b e e n  
so m e  c o n c e m  ra ise d  a b o u t  th e  e ffec t o f e p o e tin  th e ra p y  o n  
p a tie n t  su rv iv a l. A  p la c e b o -c o n ơ o lle d  s tu d y  of e p o e tin  a lía  
to  m a in ta in  n o rm a ỉ  h a e m o g lo b in  c o n c e n tra tio n s  (12 to  1 4 g  
p c r  100  m L) in  p a tie n ts  r e c e iv in g  c h e m o th e ra p y  for 
m e ta s ta t ic  b re a s t  c a n c e r  w as te r m in a te d  ea rly  w h e n  a n  
in c re a se  in  d e a th  w a s  fo u n d  in  t h e  e p o e tin  g ro u p .17 In  
a n o th e r  p la c e b o -c o n ư o lle d  s tu d y 18 o f p a tie n ts  vvith h e a d  
a n d  n e c k  c a n c e r  u n d e rg o in g  ra d io th e ra p y , e p o e tin  b e ta  w as 
a s s o c ia te d  w i th  c o r r e c t io n  o f  a n a e m ia  b u t  p o o r e r  
lo c o re g io n a l p ro g re s s io n -f rc e  su rv iv a l. In  co n tra s t, a n a ly sis  
o f  a  s tu d y 1’  i n  p a t i e n ts  w i t h  l y m p h o p r o li f e r a tiv e  
m a l ig n a n d e s  ỉ o u n d  n o  effec t o f  e p o e tín  b e ta  o n  p a tie n t  
su rv iv a l. S u b se q u e n tly , a  s tu d y  o f  th e  q u a lity  o f l iíe  in  
a n a e m ic  p a tìe n ts  w i th  a d v a n c e d  n o n -sm a ll  cell lu n g  c a n c e r  
w a s  s to p p e d  e a rly , vvhen  a n  u n p la n n e d  s a íe ty  an a ly sis  
su g g e ste d  a r e d u c e d  o v e ra ll su rv iv a l  in  p a tie n ts  g iv en  
e p o e tin  a lía .20 H o w e v e r, íe w  ẹ p o e tin  s tu d ies  w e re  d e sig n ed  
to  assess th e ir  eH ec ts  o n  t u in o u r  re sp o n se  a n d  su tv iv a l, 
a l th o u g h  tw o  la te r  s tu d ie s  d id  a im  to  in v es tig a te  th ese  
o u tc o m e s . O n e  s tu d y  in  vvo m en  t te a te d  w ith  rad io -  
c h e m o th e ra p y  fo r  a d v a n c e d  c e rv ic a l  c a n ce r  r e p o r te d  n o  
p o s it iv e  c o ư e la tìo n  betvveen  h a e m o g lo b in  in c re a se  a n d  
im p ro v e m e n t in  c lin ica l o u tc o m e s , a n d  c o u ld  n o t  d ra w  a 
d e ũ n ite  c o n c lu s io n  as  to  v v h e th ẹ r  e p o e tin  b e ta  h a d  a n  e f f e a  
o n  d isease  p ro g re s s io n  o r  s u rv iv a l.21 A n o th e r  stu d y , in  
w o m e n  g iv en  c h e m o th e ra p y  fo r  m e ta s ta t ic  b rea s t ca n ce r , 
ío u n d  th a t  e p o e tin  b e ta  h a d  n o  s ig n if ic a n t effec t o n  ov e ra ll 
su rv iv a l.22 M e ta -an a ỉy ses , w h ic h  i n d u d e d  th e se  a n d  o th e r  
s tu d ie s  in  c a n c e r  p a tỉe n ts ,  fo u n d  th a t  e p o e tin  o r  d a rb e p o e tin  
a lfa  th e ra p y  vvas a s so d a te d  w i th  ih c re a se d  risks of v e n o u s  
th ro m b o e m b o lism 23 a n d  d e a th .2324 S tud ies  to  d a te  h a v e  
g e n e ra lly  u se d  h a e m o g lo b in  ta rg e ts  o f  12 g  a n d  a b o v e  p e r  
lO O m L, a n d  f u r th e r  in ỉó n n a t io n  is n e e d e d  o n  th e  b e n e ũ ts  
a n d  risks a s so d a te d  w ith  th e  lo w e r  ta rg e ts  n o w  adv ised  (see 
U ses a n d  A d m in isư a tio n , p . 1 1 4 1 .2 ). In  resp o n se  to  th e se  
c o n c e m s , a u th o r í t ie s  h a v e  s t r e n g th e n e d  w a m in g s  in  
I icen sed  p ro d u c t in ío rm a t io n  re g a rd in g  th e  u se  o f e p o e tin s  
a n d  re la te d  P ro d u c ts  in  p a tie n ts  vvith  can cer. T h e  FD A  h a s  
d ire c te d 25 th a t  e p o e tin s  a n d  d a rb e p o e tin  a lfa  c a n  b e  
p re sc rib e d  fo r p a d e n ts  w ith  c a n c e r  o n ly  b y  h e a lth c a re  
p ro le ss io n a ls  w h o  h a v e  c o m p le te d  sp eciũ ed  tra in in g  in  th e  
ESA  APPRISE o n c o lo g y  p ro g ra m ; i n  ad d itio n , th e y  m u s t  
o n ly  b e  d isp e n se d  b y  h o sp ita ls  t h a t  a re  e n ro lled  in  th e  
p ro g ra m . T he  M H R A  h a s  a d v ise d 26 th a t  b lo o d  tra n sh is io n  
s h o u ld  b e  th e  p re íe r re d  o p t io n  f o r  th e  m a n a g e m e n t  of 
a n a e m ia  in  p a d e n ts  w ith  c a n ce r , p a rt icu la rly  in  th o se  
re c e iv in g  a d ju v a n t  c h e m o th e ra p y  o r  w h o  a re  b e in g  ư e a te d  
w i th  c u ra tív e  in te n t .  T h e y  a lso  su g g e st th a t  ư a n s íu s io n  m a y  
b e  p re ỉe ra b le  in  p a tie n ts  w dth a d v a n c e d  o r  m e ta s ta ú c  c a n c e r  
w h o  h a v e  a  g o o d  su rv iv a l  p ro g n o sis .

E p o e tin s  a re  so m e tim e s  u s e d  to  ư e a t  anaemias Ịrom other 
causes. P o te n tia l  a p p lic a tio n s  i n d u d e  r id o v u d in e -in d u c e d  
a n a e m la  in  AIDS p a tie n ts  (see  EH ects o n  th e  B lood .u n d e r  
Z id o v u d in e , p . 1 0 2 5 .1 ), p o s tp a r tu m  a n a e m ia ,27-28 a n d  
a n a e m ia  o f c h ro n ic  d iseases s u c h  as  rh e u m a to id  a ith -  
ritis ,2’’30 in H a m m a to ry  b o w e l d ise a se ,31'33 a n d  c h ro n ic  h e a r t  
ía l lu re .34 E p o e tin  t r e a tm e n t  is a lso  b e in g  in v es tig a te d  in  
c ritica lly  ill p a tie n ts ,35-34 b u t  firm  e v id e n c e  o f đ in ic a l  b e n e h t  
is lac k in g  a n d  r o u t in e  u se  is n o t  re c o m m e n d e d .37-38
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CardiovaKular diseases. T h e r e  is  s o m e  i n t e r e s t 1 i n  t h e  
n o n - h a e m a t o p o i e t i c  e í í e c t s  o f  e r y t h r o p o i e t i n ,  i n c lu d ỉn g  
p r o t e a i o n  t o m  a p o p to s i s ,  a n t o x i d a n t  a c t iv i ty ,  a n d  p r o -  
a n g io g e n ic  e f fe c ts .  A  p o s s ib le  r o l e  i n  t h e  m a n a g e m e n t  o f  
i s c h a e m ic  s t r o k e  a n d  m y o c a r d ia l  i n ỉ a r c t i o n  h a s  b e e n  
i n v e s t i g a t e d .2
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Perinatal brain inịury. T h e r e  is  i n t e r e s t  i n  t h e  p o t e n t i a l  
n e u r o p r o t e c t ì v e  e í íe c ts  o f  e p o e t in s , 1 p a r t i c u l a r l y  w h e n  
g iv e n  t o  n e o n a t e s  a t  r i s k  o f  p e r i n a t a l  b r a i n  i n j u r y .  A  s m a l l  
s t u d y 2 s h o w e d  t h a t  p r e m a t u r e  e x t r e m e l y  lo w  b i r t h - w e i g h t  
i n í a n t s  v v ith  a n  e le v a t e d  e r y t h r o p o i e t i n  le v e l  d u e  t o  e p o e -  
t i n  u s e  h a d  h i g h e i  m e n t a l  d e v e l o p m e n t  i n d e x  s c o r e s  a t  1 8  
t o  2 2  m o n t h s  c o r r e c te d  a g e  f o l lo w - u p  t h a n  t h o s e  w i t h  
l o w e r  e r y t h r o p o i e t i n  c o n c e n t r a t i o n s ,  a l t h o u g h  p s y c h o m o -

to r  d e v e lo p m e n ta l in d e x  w as n o t  s ig n iũ can tly  d ư ie re n t. 
F u r th e n n o re , it  h a s  a lso  b e e n  se e n  th a t  th e  n e u ro d e v e lo p -  
m e n ta l  o u tco m es, a t  age  10 to  13 years, o f ex tre m e ly  p re -  
te rm  in ía n ts  w e re  s ig n ifican tly  b e tte r  in  th o se  w h o  h a d  
rec e iv ed  e p o e d n  fo r  t h e  m a n a g e m e n t o f a n a e m ia  in  th e  
first w eeks o f Ufe b u t  o n ly  in  th o se  w h o  h a d  n e o n a ta l  
In tra v e n tr ic u la r  h a e m o r rh a g e .3 O th e r  s tu d ies4,5 s h o w e d  
sa íe ty  a n d  to le ra b il ity  o f s h o r t - te n n  th e ra p y  u sm g  doses  
h ig h e r  th a n  th o se  g e n e ra lly  u se d  for a n a e m ia  o f p re m a tu r -  
ity . E p o e tin  t r e a tm e n t  m ig h t a lso  red u c e  th e  risk  o f  dis- 
ab ility  an d  im p ro v e  n e u ro d e v e lo p m e n ta l  o u tco m e s  in  fu ll- 
te rm  n e o n a te s  w i th  m ild  to  m o d e ra te  h y p o x ic -isc h a e m ic  
e n c e p h a lo p a th y .6-7
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S u rg e ry . C o n c e m  o v e r  th e  sa íe ty  of b lo o d  t ra n s íu s io n ỉ 
a n d  th ẽ  n e e d  to  c o n se rv e  b lo o d  supp lies h a s  led  to  in te re s t  
in  m eth o d s  o f r e d u d n g  b lood  u se  in  su rg ery . R e c o m b in a n t 
h u m a n  e ry th ro p o ie tin  h as  b e e n  u s e d  to  in c re a se  th e  n u m -  
b e r  o f u n its  h a rv e s te d  (o r  a u to lo g o u s  tra n s íu s io n 1 a n d  to  
red u c e  tra n s íu s io n  re q u ứ e m e n ts .2'4 I t h a s  also  b e e n  u se d  
as a n  a lte m a tiv e  to  b lo o d  ư an sfu s io n s  in  J e h o v a h 's  W it- 
n e s se s .5'8
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Adverse Effeds and Treatment
A dverse  e ííec ts  o f  e p o e tin s  in c lu d e  flu -like  sy m p to m s su c h  
as íev e r , chills, h e a d a c h e , a rth ra lg ias , m yalg ias, a s th e n ia ,  
d izziness, a n d  tire d n e ss , w h ic h  o c c u r especia lly  a t t h e  s ta r t 
o f ,tre a tm e n t. O th e r  e ííec ts  í n d u d e  rashes , u r tic a ria , n a u s e a  
a n d  vom iting , d ia r rh o e a , h y p erk a la em ia , a n d  rea c tỉo n s  a t 
th e  ũ ỹ e c tio n  s ite . S ev ere  h y p e rse n s itiv ity  re a c tio n s  h a v e  
b e e n  rep o r te d  ra re ly . P u re  r e d  cell ap las ia  a s so d a te d  w ith  
n e u tra lism g  a n tib o d ies  h a s  b e e n  rep o r te d  ra re ly  in  p a tie n ts  
w ith  ch ro n ic  r e n a l  ía ilu re . I t  h a s  also  b e e n  ra re ly  re p o r te d  in  
p a tie n ts  w ith  h e p a ti t i ỉ  c  t re a te d  w ith  rib a v irin  a n d  
in te r ie ro n  w h e n  also  g iv en  ep o e tin s . E p o e tin s  a re  n o t  
a p p ro v e d  fo r th e  m a n a g e m e n t o f a n a em ia  a s so d a te d  w ith  
h e p a titis  c t re a tm e n t.  M odest increases  in  th e  p la te le t  c o u n t  
vvithin th e  n o rm a l  ra n g e  m ay  o c c u r d u rin g  e p o e tin  th e ra p y .

H y p e n e n s io n  is c o m m o n  w ith  th e  u se  of e p o e tin s , 
p a rticu la rly  in  p a tie n ts  w ith  r e n a l  ía ilu re , a n d  is a sso c ia ted  
w ith  a  rap id  r ise  in  h a e m a to c r it.  H y p erten siv e  crisis w i th  
e n c ep h a lo p a th y  a n d  se izu res  h a s  b e e n  rep o rted , e v e n  in  
p a tie n ts  w ith  in itia lly  n o rm a l o r  lo w  b lo o d  p ressu re .

R e p o r ts  o f  th ro m b o e m b o lis m  in c lu d e  m y o c a rd ia l  
isch aem ia  a n d  in ía rc tio n , ư a n s ie n t  isch aem ic  a tta c k s  a n d  
c e re b ro v a sc u la r  a c d d e n ts ,  d e e p -v e in  th ro m b o s is , a n d  
p u lm o n a ry  em b o lism . S h u n t th ro m b o ses  m a y  o c c u r i n  th e  
a rte rio v e n o u s  ĩ ts tu la e  o f  d ialysis p a tie n ts , a n d  o c d u s io n  o f 
th e  dialysis System  is possib le, d u e  to  a n  in c re a se d  
h a e m a to crit.
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Effects o n  th e  b lo o d . T he  u s e  o ỉ  re c o m b in a n t h ủ m a n  
e ry th ro p o ie tín  h a s  b e e n  a s so d a te d  vvith a n  in c re a se  in  
t h r o m b o t i c  e v e n t s ,  i n d u d in g  v a scu la r  access th ro m b o s is  
in  h ae m o d ia ly s is  p a tie n ts . S ev e ra l m e c h a n ism s  h a v e  b e e n  
p ro p o se d  fo r  th is  in c re a se  su c h  as  in c re a se d  b io o d  v iscos- 
ity , e ííec ts  o n  p ro te in s  in v o lv e d  in  co ag u la tio n , a c tiv a tio n
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http://ndLoxfordjournals.org/cgi/reprint/19/suppL2/U32
http://www.fda.gov/Drugs/DrugSafety/
http://www.mhra.gov
http://ped%e1%bb%89atr%e1%bb%89%3cs.aappubUcat%e1%bb%89ons.org/contem/124/2/
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o í  p la te le ts  a n d  th e  e n d o th e ỉ iu m . a n d  a  v a so c o n s tric to r  
e ffẽ c t o n  v a s c u la r  sm o o th  m u s c le .1

P u r e  r e d  c e l l  a p l a s i a  h a s  b e e n  r e p o n e d  rare ly , in  
p a t íe n ts  w i th  c h ro n ic  r e n a l  ía i lu re ,  a f te r  m o n th s  to  y e a is  of 
t r e a tm e n t  w i th  e p o e tin  a lfa ; m o s t  p a tie n ts  h a v e  b e e n  ío u n d  
to  h à v e  a n tib o d ie s  to  e p o e tin s .2 T h e re  h a v e  also  b e e n  a fe w  
cases  in  p a tie n ts  tre a te d  vvith e p o e tin  b e ta .3-5 A  re v ie w 3 of 
cases  r e p o r te d  be tvveen  J a n u a r y  1 9 8 8  a n d  A pril 2 0 0 4  ío u n d  
th a t  t h e  n u m b e r  p e a k e d  in  2 0 0 1  a n d  2 0 0 2 , a n d  d e c re a se d  
ta p id ỉy  w h e n  c h a n g e s  w e re  m a d e  to  r e c o m m e n d a tio n s  ỉo r  
s to ra g e , h a n d lin g . a n d  u se  o f  e p o e tin  a lía  p re p a ra tio n s . T h e  
e ữ e c t  a p p e a re d  to  b e  b r a n d  s p e d h c 4"* a n d  a s so d a te d  
p a r t ic u la r ly  w ith  th e  s u b c u ta n e o u s  u se  o f p re p a ra tio n s  
c o n ta in in g  p o ỉy so tb a te  8 0  as  a  s tab ilise r.’  O th e i  p o ssib le  
c a u se s  h a v e  b e e n  p ro p o se d  i n d u d in g  c o n ta m in a t io n  w ith  
s ilic o n e  lu b r ic a n t  u se d  in  p re - f il le d  sy iin g e s  o r  re le a se  o f 
o rg a n ic  c o m p o u n d s  £rom r u b b e r  p lu n g e r s .10 S u b se q u e n tly , 
m a n u ỉa c tu r e r s  h a v e  re p o r te d  t h a t  cases  o ỉ  re d  cell ap las ia  
w i th  n e u tr a lis in g  a n tib o d ie s  h a v e  a lso  o c c u rre d  in  c h ro n ic  
r e n a l  í a i lu re  p a tie n ts  ơ e a te d  w i th  s u b c u ta n e o u s  d a rb e p o e -  
t in  a l f a ."  T h e y  a lso  w a m  th a t  b e c a u s e  o f c ro ss-reac tiv ity , 
p a tie n ts  w h o  d e v e lo p  a n tib o d y -m e d ia te d  a n a e m ia  w ith  
e i th e r  a n  e p o e tin  o r  d a rb e p o e tin  a lỉa  s h o u ld  n o t  b e  sw a p p e d  
to  a n o th e r  e ry th ro p o ie tic  p ro te in .

E p o e t in - in d u c e d  red  ce ll ap la s ia  h a s  b e e n  m a n a g e d  vvith 
w ith d ra w a l  o f  th e  e p o e tin  a n d  ư e a tm e n t  w i th  im m u n o -  
s u p p re s s a n ts  in d u d in g  c o rt ico s te ro id s , c y d o p h o s p h a m id e , 
a n d  d d o s p o r in .  In tr a v e n o u s  n o rm a l  im m u n o g lo b u lin  h a s  
also  b e e n  u se d . K id n e y  t r a n s p la n ta tìo n  is r e p o r te đ  to  b r in g  
a b o u t  a  ra p id  re c o v e ry .10' 2

1. Smith KJ, a  ai. The cardiovascular eííects of erythropoieún. Cardimatc 
Rer 2003; 59: 538-48.

2. CasadevaU N, tí  al. Pure rcd-cell aplasỉa and antierythropoiehn 
anõbodỉes ỉn padenis ircated with recom bỉnant erylhropoietỉn. N  Engl J 
M ti  2002; 346: 469-75.

3. Kruger A. rĩ ai. PRCA ỉn a patỉen tư ea ted  w ith ep o ednbeu . NcphrolDial 
Trampỉant 2003; 18: 1033-4.

4. Tolm an c  a  al. Four cases of pure red cell aplaỉia secondary ro epoelin
8 .  w iih strong temporai relationỉhips. N tphrtl Dial Tramplanl 2004; 19: 
2133-6.

5. B ennett CL. tì  al. Pure red-cell aplasỉa and epoedn iherapy. N Engl J Med 
2004; 351: 1403-8.

6. Gershon SK. tí  aỉ. Pure red-ceU aplada and recombinant eryihropoictỉn. 
N  Eng! J  Med 2002; 346: 1584-5.

7. Casadevalỉ N, M ayeux p. Pure red-ceU aplasia and recombinam 
erythropoietín. N  Engl J Med 2002:346:1585. Correctíon. ihid.: 347:458.

8. Macdongall IC. Pure red cell aplasia tviih ami-eryihropoíctin anúbodies 
occurs m ore conunooly w itb One ỉorm ulaũon oỉ epoetín alỉa than 
another. Cun M td R a  Opin 2004; 20: 83-6.

9. Janssen-O rtho. Important drug ỉalety  information: Eprex (epoerin alfa) 
sterile solution revỉsed prescribing ỉn lonnatỉon ỉor patìents wìth chronic 
renal íailure (Januaiy 13. 2004). Available ac  http://www.hc-sc.gc.ca/ 
dhp-mps/alt_fonnats/hpfb-dgpsa/pdf/raedeỉI/eprex_3_hpc-cps-eng.pdf 
(accessêd 29/08/08)

10. Rossert J, tía l. And-erythropoietin antibodies andpurered  cellaplasia. J  
Am  Soc Nephroỉ 2004. 15: 398-406.

11. Amgen USA. Aranesp (datbepoetin alía), November 2005. Available at: 
http://wsvw.fda.gov/downioads/Safety/M etrW atch/Safetylnrormation/ 
SafetyA ỉertsforH um anM edỉcalProduas/U C M 164147.pdf (accessed 
13/08/10)

12. Verhclst D, t í  al. Treatment of erythropoỉetỉn-induced pure red ceỉl 
aplasỉa: a retrospective study. Lam a  2004; 363: 1768-71.

E f fe d s  o n  d e d r o l y t e s .  H y p e rk a la e m ia  a n d  h y p e rp h o s p h a -  
ta e m ia  m a y  o c c u r  in  p a t ie n ts  re c e iv in g  re c o m b in a n t  
h u m a n  e ry th ro p o ie t in .  H o w e v e r, h y p o p h o s p h a ta e m ia  h a s  
a lso  b e e n  re p o r te d  i n  d r r h o t ic  p a t ỉ e n ts  g iv en  e ry th ro p o ie -  
t in  b e ío r e  a u to lo g o u s  b lo o d  d o n a t io n .1

1. Kajikawa M. tí  aL Recombinant b um an  etythropoíetin and hypopho- 
sphatem ia in  patients svith drrhosis. Lanat 1993; 341: 503-4.

E ffects o n  m e n ta l  fur>ction. V isu a l h a l ỉu d n a t ìo n s  o c c u rre d  
in  4  p a t ie n ts  d u r in g  ơ e a tm e n t  w i th  re c o m b in a n t  h u m a n  
e ry th ro p o ie t in ,  s to p p e d  w h e n  t r e a tm e n t  w as w ith d ra w n , 
a n d  r e c u r r e d  in  2  p a tie n ts  w h e n  e ry th ro p o ie t in  w a s  re in -  
s t i tu te d .1 C o n u n e n t in g  o n  th e s e  a n d  a  h ư th e r  7  cases,2 th e  
m a n u ỉa c tu r e r s  c o n s id e re d  th e  r e a c t io n  to  b e  e x tre m e ly  
ra re  a n d  th a t  th e  c o n tr ib u tio n  o f  c o n c u n e n t  m e d ic a tio n  
c o u ld  n o t  b e  d isc o im te d . I n  tw o  g ro u p s  o f  d ialysis p a tie n ts  
t r e a te d  w i th  r ẹ c o m b in a n t  h u m a n  e ry th ro p o ie tin ,  15 of 
1 34  a n d  2  o f  103 h a d  v isu a l  h a llu r in a t io n s .3 Incxeasing  
a g e  a p p e a r e d  to  b e  a  risk  ỉa c to r . H a l lu d n a t io n ,  a s so d a te d  
vvith h y p e r te n s io n ,  h a s  o c c u ire d  d u t in g  e p o e tin  th e r a p y  in  
a  p a t ie n t  vvith a  h is to ry  o f b o n e  m a ix o w  tra n s p la n ta tio n .4

1. S tdnberg  H. Eiythropoietin and visual haQudnations. N  Engl J  Mĩd  
1991; 325: 285.

2. Stead RB. Erythropoietin and  visual balludnations. N  E ngU M id  1991; 
325: 285.

3. SteỉnbergH. tía l. Erythropoietin and vtsual halludnations in padents on 
dỉaỉysỉs. Pĩyátosơmatia 1996; 37: 556-63.

4. van  den Bent MJ. t ì  a i  Erythropoỉetin induced vỉsual hallutínations 
after bone marrow rranspiantation. 1 NtuTol 1999; 246: 614-16.

E ffects  o n  th e  sk in . R a sh e s  m a y  o c c u r  d u r ìn g  ư e a tm e n t  
w i th  r e c o m b in a n t  h u m a n  e ry th ro p o ie t in .

P s e u d o p o rp h y r ia  c u ta n e a  ta r d a ,  a  p h o to se n s i t iv ity  
d iso rd e r , h a s  b e e n  r e p o r te d  i n  2  c h ild re n  u n d e rg o in g  
p e r i to n e a l  d ia ly sis  a n d  rec e iv in g  e ry th r o p o ie t in .1 H o w e v e r, 
i t  w a s  p o in te d  o u t  th a t  th is  d i s o rd e r  h a s  o c c u rre d  in  a d u lts  
u n d e rg o in g  d ia ly sis  a n d  t h e  c h ild r e n  w e re ' a lso  re c e iv in g  
o th e r  p o te n t ìa l  p h o to se n s itise rs .

A  ía ta l  case  o f  e ry th e m a  m u lt i ío rm e  h a s  b e e n  a tt r ib u te d  
to  a  s in g le  d o se  of e p o e tin  a lfa . T h e  p a tie n t  a lso  h a d

e o s in o p h ilia  a n d  sy s te m ic  sy m p to m s  su g g estlv e  o f  DRESS 
s y n d ro m e .2

1. Harvey E, f t  ai. Pseudoporphyria cutanea tarda: two case reportỉ on 
children Teceỉvỉng peritoneal dỉalysis and erythropoieửn therapy. J  
Pediatr 1992; 121; 749-52.

2. Nocgard N, Waỉl GC. Possible drug n s h  w ỉth eosinophiliâ and  systemỉc 
symptoms syndrome aher exposure to  epoetỉíi aỉíã. Am J  Heãlth-Syứ 
Pharm 2005; 62: 2524-6.

E ffe d s  o n  th e  s p ie e n .  A g g ra v a tio n  o ỉ  s p le n o m e g a ly  w a s  
r e p o r te d  in  2  p a tie n ts  w i th  m y e lo p ro iư e ra tiv e  d iso rd e rs  
a h e r  u se  o f  r e c o m b in a n t  h u m a n  e ry th ro p o ie t in .1 S p len ic  
in ía rc t io n  h a s  b e e n  r e p o r te d  in  a  p a tỉe n t  w i th  a p la s tic  
a n a e m ỉa  g iv e n  e ry th ro p o ie t in ,2 a n d  pe lỉo sis  o f  t h e  s p le e n  
w a s  d isc o v e re d  a t a u to p s y  in  a  p a tie n t  w i th  e n d -s ta g e  
re n a l  ía i lu re  w h o  h a d  b e e n  rec e iv in g  e ry th ro p o ie t in .3

1. Ikỉ s. tí aì. Adverse eữect of erythropoirtỉn ỉn rayeloprollíerative 
disorders. Latvxt 1991; 337: 187-8.

2. Im ashuku s, et ai. spỉenỉc tníarcôon after erythropoỉetìn therapy. Lancet 
1993; 342: 182-3.

3. Lam KY, et JỈ. Peliosỉs of the  spleen: possỉble assocỉation wỉth ch ro ni c 
renal íailure and  CTythropoietỉn therapy. Postgrad MedJ 1995; 71:493-6.

Effects o f  s u b c u ta n e o u s  in ịecH o n . L ocalised  p a in  ca n  
o c c u r  o n  s u b c u ta n e o u s  in je a io n  o f h u m a n  re c o m b in a n t  
e ry th ro p o ie t in .  In  c o m p a r is o n s  o f  p re p a ra tio n s  i t  h a s  b e e n  
su g g e ste d  th a t  d i í te re n t  e x d p ie n ts  m a y  affec t th is .1' 5 Ít h a s  
g e n e ra lly  b e é n  re p o r te d  th a t  e p o e tin  alfa p re p a ra tio n s  c o n - 
ta in in g  d ư a t e  b u f fe r  a re  m o re  p a in lu l  t h a n  th o se  w ith  
p h o s p h a te  b u í íe r ,  a n d  th a t  e p o e tin  b e ta  p re p a ra tio n s  a re  
less p a in tu l  t h a n  e p o e tin  a lfa  p re p a ra tio n s .

ỉ. Frenken LAM. et ứỉ. Asseỉsment of pain after subcutaneous injectỉon of 
erythropoieiin in paúents receivìng haemodialysỉs. BMJ ỉ 99 ỉ; 303:268.

2. Lui SP, et aĩ. Pain aíter subcutaneous in jeaion  of erythropoietin. BMJ 
1991:303:856.

3. Yu AW, et ai. Pain perceptỉon íollowing subcutaneous injections of 
ãư aie-bu ííered  and phosphate-buííered epoeiỉn aUa. ỉttí J  A n if Organs 
1998; 21: 341-3.

4. Veys N. et a i  Paỉn at the ỉnjection sỉte oí subcutaneouỉly adminiỉtered 
erythropoíettn: phosphaie-buffered epoetin alpha compared (O diraie- 
buữered epoetỉn alpha and epoetin beta. Clin Nephrol 1998; 49: 41-4.

5. Cummlng MN. et ai. Subcutaneous erythropoíetỉn alpha (Eprex) iỉ more 
paỉníul than erythropoỉetỉn beta (Recormon). Nephroi Diai Traruplant 
1998; 13: 817.

T re o tm e n t oi a d v e r s e  e f fe c ts .  V e n e se c tio n 1 a n d  e ry th ro -  
p b e re s is2 h a v e  b e e n  u s e d  to  t re a t  ra ised  h a e m a to c r í t  a n d  
h a e m o g lo b in  c o n c e n tra t io n s  c a u se d  b y  re c o m b in a n t  
h u m a n  e ry th ro p o ie t in  o v e rd o se . V e n e se c tio n  a ls o  success- 
fuUy re d u c e d  th e  b lo o d  p re s su re  in  4  p a tie n ts  w ith  life- 
th re a te n in g  h y p e n e n s io n  a sso c ỉa te d  w ith  r e c o m b in a n t  
h u m a n  e ry th ro p o ie t in  t r e a tm e n t .3 N o n e  o f th e  p a tie n ts  
h a d  a  ra ise d  h a e m a to c r i t  a n d  th e  h y p e r te n s io n  h a d  b e e n  
u n re s p o n s iv e  to  a n tih y p e r te n s iv e  th e ra p y .

ỉ . Bro«vn KR. et ai. Recombinam crythropoietin overdose. Am J  Emerỹ Med 
1993; 11: 619-21.

2. Hofỉman RS. et aỉ. Erythropoierin overdose treated with emergent 
eryihropheresỉs. Vet Hum Toxicoỉ 2002; 44: 157-9.

3. Fahal IH, tt  ai. Phlebotomy íor erỴihropoietin-assodated raaỉignam 
hypertension. Lancet 1991; 337: 1227.

Precautíons
E p o e tin s  s h o u ld  b e  u s e d  w ith  c a u tio n  in  p a tie n ts  w ith  
h y p e r te n s io n , a  h is to ry  o f  se iz u res , th ro m b o c y to s is , c h ro n ic  
h e p a tic  im p a irm e n t,  isc h a e m ic  v a s c u la r  d ise a se , o r  in  
p a tie n ts  w i th  m a l ig n a n t  tu m o u rs .  H y p e r te n s io n  s h o u ld  b e  
w e ll  c o n tro lle d  b e fo re  ư e a tm e n t  is s ta n e d  a n d  b lo o d  
p re s s u re  m o n ito re d  d u r ín g  tr e a tm e n t.

R e sp o n se  t o  e p o e tin s  m a y  b e  d im in is h e d  b y  i ro n  
d e h d e n c y ,  in ỉe c tio n  o r  i n tla m m a to ry  d iso rders , h a e m o ly s is . 
o r  a lu m in iu m  in to x ic a t io n . A n a e m ia  d u e  to  ío lic  ac id  a n d  
v i ta m in  B ]2 d e h d e n d e s  s h o u ld  a lso  b e  e x d u d e d ,  s in c e  th ese  
m a y  a lso  re d u c e  th e  r e sp o n se . P a tie n ts  d e v e lo p in g  su d d e n  
lac k  o f  e íh c a c y  s h o u ld  b e  in v e s tig a te d . I ỉ  p u r e  r e d  ce ll ap las ia  
is d ia g n o se d  t r e a tm e n t  s h o u ld  b e  s to p p e d  a n d  te s t in g  lo r  
e p o e tin  a n tib o d ie s  c o n s id e re d ; p a tie n ts  s h o u ld  n o t  b e  
ư a n s íe r r e d  to  a n o th e r  e p o e tin .

P a tie n ts  u n d e rg o in g  d ialysis  m a y  re q u ire  in c re a se d  doses 
o f  h e p a r in  in  v ie w  o ỉ th e  in c re a se  in  p a c k e d  cell v o lu m e .

P la te le t c o u n ts .  h a e m o g lo b in  c o n c e n ơ a t io n s ,  a n d  s e ru m - 
p o ta s s iu m  c o n c e n ư a tio n s  s h o u ld  b e  m o n ito re d  reg u la rly .

D osage  m u s t  b e  c a re ỉu lly  c o n ư o l le d  to  a v o id  to o  fas t a n  
in c re a se  in  h a e m a to c r i t  a n d  h a e m o g lo b in , a n d  re c o m - 
m e n d e d  v a lu e s  s h o u ld  n o t  b e  e x c e e d e d  b e c a u s e  o f  th e  
ú tc re a se d  r isk s  o f  h y p e tte n s io n  a n d  th ro m b o tíc  e v e n ts .

F o r  r e íe re n c e  to  th e  p o te n t ia l  e f f e a  o f  e p o e tin s  o n  
tu m o u r  p ro g re s s io n  a n d  p ro g re s s io n - íre e  su rv iv a l  w h e n  
u s e d  in  p a tie n ts  w i th  c a n c e r , see  u n d e r  A n a e m ia s  i n  U sés 
a n d  A d m in is ư a t io n , p . 1 1 4 2 .3 .

A b u s e .  T h e  p o te n t ia l  d a n g e rs  ử o m  a b u se  o f  r e c o m b in a n t  
h u m a n  e ry th ro p o ie t in  b y  a th le te s  h a v e  b e e n  res r ie w e d .1 
N o rm ally , o p tim a l a th le tic  c o n d it io n in g  le a d s  to  little  
c h a n g e  in  r e d  celỉ v o lu m e  b u t  a  s ig n iỉic a n t in c re a se  in  
p la s m a  v o lu m e  a n d  to ta l  b lo o d  v o lu m e . In  c o n ơ a s t ,  th e  
a r t i h d a l  in c re a se  in  th e  r e d  cell m a ss  in d u c e d  b y  e p o e tín  is 
u s u a lly  a c c o m p a n ie d  b y  a  d e c re a se  in  p lasm a  v o lu m e  a n d  
n o  c h a n g e  in  to ta l  b lo o d  v o lu m e . L ack  o f m ed ic a l  su p e rv i-  
s io n  a n d  D uid  lo ss  d u r in g  e n d u ra n c e  e v e n ts  in c re a se  th e  
r isk  of s e r io u s  a d v e rsc  c o n s e q u e n c e s  of th e se  c h a n g e s  in

b lo o d  v isco sity  p r o d u c e d  b y  s u c h  m isu se  o f  e p o e tin .  In  
O ne c ase ,2 c e re b ra l  s in u s  th ro m b o s is  in  a  c y d is t  w a s  a t t r  b - 
u t e d  to  t h e  c o m b in e d  u s e  o f  e p o e tin ,  h u m a n  g ro v  th  
h o im o n e ,  a n d  h ỉg h  d o se s  o ỉ  v ita m ìn s  A  a n d  E .

1. Spivalc JL. Brythropoỉetin usc and abusc: w h en  physlology nd 
phaimacology rônidc. Adv Exp M td B ã i  2001; 502: 207-24.

2. Lage JMM , t í  a i. CydisCs dopbig assodated w llh  ccrebral à  lUS 
thrombosỉs. N a m b g y  2002; 58: 665.

Haematocrit and haemoglobin. A  s tu d y 1 in v o lv in g  1213 
p a d e n ts  tm d e rg o in g  h a e m o d ia ly s is  a n d  s u ữ e r in g  f rc m  
h e a r t  ta i lu re  o r  isc h a e m ic  h e a r t  d ise a se  ío u n d  ử a t  
e ry th ro p o ie t in  in  d o se s  s u ỉh d e n t  to  in c re a se  h a e m a to c  rit 
to  4 2 %  (w ith in  t h e  n o rm a l  ra n g e )  w a s  a s s o d a te d  vvith 
lac k  o f  b e n e ũ t  a n d  a ữ e n d  tovvards in c re a se d  m o rta l  ty  
w h e n  c o m p a re d  w i th  doses  s u ỉh d e n t  to  m a in ta in  a  lovs e r 
h a e m a to c r i t  o f a r o u n d  3 0 % . H o w e v c r, th e s e  re su lts  a re  
d iỉB cu lt to  in te r p re t .  s in c e  w i th in  e a c h  g ro u p , in c re a s  :d 
h a e m a to c r i t  w a s  a s s o d a te d  w ith  lo w e r  m o rta li ty , d e sp  te 
t h e  b e tw e e n -g ro u p  d iííe re n c e s . T h e  p o ss ib ility  t h a t  in ti  ỉ -  
v e n o u s  ừ o n  s u p p le m e n ta t io n  m ig h t  h a v e  c o n tr ib u te d  [0 

th e s e  a d v e rse  r e s u l ts  w as c o n s id e red , b u t  c o m m e n ta u  rs 
su g g e ste d  th a t  u n t i l  ỉu r th e r  d a ta  w e re  a v a ila b le  a ím in g  13r 
a  h a e m a to c r i t  o f  33  to  3 6 % , a n d  u s in g  in tr a v e n o u s  in  in 
su p p le m e n ta t io n  w h e r e  ne c essa ry , w a s  s till a p p r o p r ia te /  

T w o  s tu d ie s  h a v e  lo o k ed  a t  t h e  e ííe c ts  o f a d ju s ti  Ìg 
h a e m o g lo b in  to  d i í íe re n t  c o n c e n tra t io n s  i n  p a tie n ts  w i :h 
c h ro n ic  r e n a l  im p a irm e n t  w h o  d id  n o t  y e t  n e e d  d ia ly sis . In 
t h e  CH O IR s tu d y 3 ot 1432 p a tie n ts , e p o e tin  a l ía  w a s  u se d  to 
a d ju s t  h a e m o g lo b in  to  e i th e r  11.3 o r  13.5 g p e r  100  m L . T he  
risk  o f c a rd io v a sc u la r  co m p lica tio n s , p a rt ic u la r ly  d e a th  a n d  
h o sp ita lis a tio n  ỉo r  c o n g e stìv e  h e a r t  (a ilu re , w a s  in c re a se d  in 
t h e  g ro u p  w ith  t h e  h ig h e r  h a e m o g lo b in  ta rg e t,  w ỉ th o u t  a n y  
a d d it io n a l  im p r o v e m e n t  in  q u a li ty  o f liíe . T h e  CREATE 
s tu d y 4 in c lu d e d  6 0 3  p a tie n ts  w h o  w e re  t r e a te d  w ith  e p o e tín  
b e ta  to  a d ju s t  h a e m o g lo b in  to  e i th e r  1 3 .0  to  1 5 .0 g  p e r  
lO O m L o r  10.5 to  1 1 .5  g p e r  100  m L. A lth o u g h  th e m e a s u r e s  
fo r  q u a li ty  o ( l iíe  w e re  b e tte r  in  th e  g ro u p  a d ju s te d  10  th e  
h ig h e r  ta rg e t  a n d  th e r e  w as n o  s ta tis tỉc a lly  s ig n iỉic a n t 
th H eren ce  b e tw e e n  th e  g ro u p s  in  t h e  r isk  o f  c a rd io v a sc u la r  
co m p lica tio n s , t h e r e  w a s  a t r e n d  tovvards a  m o re  fa v o u ra b le  
o u tc o m e  in  th e  lo w - ta rg e t  g ro u p . T h e  FD A  s u b s e q u e n tly  
issu e d  a  r e m in d e r 5 th a t  in  p a tie n ts  re c e iv in g  e p o e tin s  o r  
d a rb e p o e tin  alfa , a  ta rg e t  h a e m o g lo b in  r a n g e  o f  10 to  12 g 
p e r  lO O m L  w a s  r e c o m m e n d e d , a n d  th a t  h a e m o g ỉo b in  
c o n c e n ư a tio n s  a n d  b lo o d  p re s su re  s h o u ld  b e  m o n ito re d . 
F u r th e r  in ỉo rm a t io n  o n  c a rd io v a sc u la r  eK ects w a s  g e n e ra te d  
b y  th e  p la c e b o -c o n tro lle d  TREAT s tu d y 6 o f  4 0 3 8  p a tie n ts  
sv ith  ty p e  2 d ia b e te s  a n d  c h ro n ic  r e n a l  d ise a se , b u t  n o t  
n e e d in g  d ialysis, in  w h ic h  d a rb e p o e t in  a lfa  w a s  u se d  to  
ta rg e t  a  m a in te n a n c e  h a e m o g lo b in  o í  13 .O g p e r  lO O m l (a 
m e d ia n  o ỉ  12.5 w a s  a c h ie v e d ), c o m p a re d  w i th  a b o u t  10.6 g 
p e r  lO O m L in  t h e  p la c e b o  g ro u p . A lth o u g h  th e r e  w e re  n o  
s ig n ih c a n t d iííe re n c e s  in  d e a th  o r  o v e ra ll c a rd io v a sc u la r  
e v e n ts , sư o k e  w a s  s ìg n iE c a n tly  m o re  l ik e ly  to  o c c u r  n  
p a tie n ts  g iv e n  d a rb e p o e t in  a lfa . A  m e ta -a n a ly s is 7 o f  :7 
s tu d ie s , in d u d in g  th e s e  3, c o n d u d e d  th a t  ta rg e tin g  h ig h  : r  
h a e m o g lo b in  c o n c e n tra t io n s  in c re a se d  th e  r isk  fo r  s ơ o k ỉ ,  
h y p e rte n s io n , a n d  v a s c u la r  access th ro Ịn b o s is , a n d  p ro b a b  y  
in c re a se d  th e  r isk  ío r  d e a th ,  se rio u s  c a rd io v a sc u la r  e v e n ts , 
a n d  e n d -s ta g e  re n a l  d ise a se . S u b s e q u e n t  to  t h e  TREAT stu c  y  
t h e  FDA* a m e n d e d  its  re c o m m e n d a t ìo n s  fo r  p a tie n ts  w i ih  
c h r o n ic  r e n a l  d ise a s e :  c o n s id e r  s ta r t i n g  e p o e t in  o r  
d a rb e p o e tin  a lfa  w h e n  th e  h a e m o g lo b in  le v e l  is less  t h a n
10 g  p ẽ r  100  m L, u se  t h e  lo w e s t  d o s ẽ  n e c e s s a ry  to  r e d u c e  ử .e  
n e e d  fo r  b lo o d  ư a n s íu s io n ,  a n d  re d u c e  t h e  do se  o r  s to p  
th e r a p y  if  th e  h a e m o g lo b in  e x c e e d s  10 g  p e r  lO O m l  in  
p a tie n ts  n o t  o n  d ỉa ly sis  o r  w h e n  it a p p ro a c h e s  o r  c x c ee d s
11 g  p e r  lO O m l in  p a tie n ts  o n  d ialysis.
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Resistance. M a n y  ỉa c to rs  m a y  c o n tr ib u te  to  a  po< r  
r e sp o n se  to  r e c o m b in a n t  h u m a n  e ry th r o p o ie t in  (see  Prr - 
c a u tio n s , a b o v e ). A  s tu d y  in  p a tie n ts  vvith a n a e m ìa  o f  e n c  - 
s ta g e  re n a l  d ise a se ' ỉ o u n d  th a t  i n a d e q u a te  d ia ly sis  WỄ S 
a s s o d a te d  w ith  a  r e d u c e d  resp o n se  to  e ry th r o p o ie t in  t re a  - 
m e n t  T h e  d ialysis t im e  a n d  m o d e  o f  d ia ly s is  m a y  a l s j  
in A u e n c e  re sp o n se  to  e ry th ro p o ie t in  th e r a p y .2 A n tib o d ic s  
to  re c o m b in a n t  h u m a n  e ry th ro p o ie t in  h a v e  a lso  b e e i

AJ1 cross-reíerences reíer to entries in Volume A
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r e p o r te d ,3*4 D e la y e d  d in ic a l  r e s p o n s e  to  re c o m b in a n t 
h u m a n  e ry th ro p o ie t in  in  a  p a tie n t5 c o u ld  h a v e  b e e n  d u e  
to  a n  in h e r ỉ te d  su b c lin ic a l p y ru v a te  k in a s e  d eõ c ien cy .
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Pharmacokinetics
E p o e tin s  shovv so m ẹ  d ih e re n c e s  in  t h e ứ  p h a rm a c o ld n e tìc s , 
p o ss ib iy  d u e  to  d ih e re n c e s  in  g ly co sy la tio n  a n d  in  th e  
ỉ o n n u la d o n  o f  t h e  c o m m e rd a l  p re p a ra tỉo n s .

Epoetin alfa is  s lo w ly  a n d  in c o m p le te ly  a b so ib e d  a f te r  
s u b c u ta n e o u s  in je c tìo n , a n d  a  r e la tiv e  b io av a ilab ility  o f  
a b o u t  10 to  2 0 %  h a s  b e e n  re p o r te d . P e a k  c o n c e n tia t io n s  
a ỉ te r  e p o e tin  a lía  in tr a v e n o u s ly  a re  a tta in e d  w ỉth in  15 
m in u te s ,  a n d  w i th in  5 to  2 4  h o u r s  a f te r  su b c u ta n e o u s  
in je c tio n .

T h e  e lim in a tìo n  half-U fe o f e p o e tin  a lía  a f te r in t ra v e n o u s  
d o ses  h a s  b e e n  re p o r te d  to  b e  4  to  13 h o u r s  in  p a tỉe n ts  vvith 
c h ro n ic  r e n a l  ía i lu re ;  t h e  h a lf- life  is g en eraU y  less in  p a tie n ts  
w i th  n o r m a l  r e n a ỉ  h m c t io n . A n  e s tũ n a te d  e lù n in a tio n  h a lf -  
life  o f  a b o u t  2 4  h o u rs  h a s  b e e n  T ep o rted  fo r e p o e tin  a lía  
g iv e n  su b c u ta n e o u s ly .

Epoetìn beta is s im ila rly  s Iow ly  a n d  in c o m p le te ly  a b so rb e d  
a f te r  s u b c u ta n e o u s  in je c tio n , a n d  its  a b so lu te  b io av a ila b ility  
h a s  b e e n  r e p o r t e ^  to  b e  23  to  4 2 % . P e a k  se r u m  
c o n c e n ư a tio n s  a re  a t ta in e d  vvith in  12 to  2 8  h o u rs  o f 
s u b c u ta n e o u s  do ses. A n  e lim in a tio n  h a lf-life  o f 4  to  12 
h o u rs  h a s  b e e n  re p o r te d  a f te r  in tr a v e n o u s  doses  a n d  a  
te rm in a l  half-U fe o f  13 to  28  h o u r s  a f te r  s u b a i ta n e o u s  
doses.

Epoetín lambda is s lo w ly  a n d  in c o m p le te ly  ab so rb e d  a f te r  
s u b c u ta n e o u s  in je c tio n , w i th  p e a k  se ru m  c o n c e n ư a tío n s  
o c c u rr in g  b e tv v een  6 a n d  2 4  h o u rs , a n d  a b io av a iỉab ility  o f  
2 0  to  3 0 % . A íte r  in tr a v é n o u s  a d m in is tra t ìo n  th e  m e a n  h a lí -  
life  in  h e a lth y  su b jec ts  ra n g e s  fro m  2 .5  to  6 .7  h o u rs . T h e  
e s tim a te d  haU -lU e ío llovvũig  s u b c u ta n e o u s  u se  is 2 4  h o u rs .

Epoetin theta is  slovvly a n d  in c o m p le te ly  ab so rb e d  a h e r  
s u b c u ta n e o u s  ù ỹ e c tio n , w i th  p e a k  s e ru m  c o n c e n tra tio n s  
o c c u rr in g  a ỉ te r  a b o u t  10 to  14  h o u rs  a n d  a b io av a ilab ility  o í  
a b o u t  3 1 % . E lim in a tio n  h a lM iv e s  o ỉ  6  a n d  4  h o u rs  h a v e  
b e e n  r e p o r te d  a f te r  sing le  a n d  re p e a te d  im ra v e n o u s  doses  in  
p a tie n ts  vvith  c h ro n ic  r e n a l  ỉa ỉ lu re  u n d e rg o in g  h a e m o d ia -  
lysis. H a lỉ- liv e s  r a n g in g  b o m  22 to  4 1  h o u rs  h a v e  b e e n  
re p o r te d  a ỉ te r  s u b c u ta n e o u s  in je c tio n  in  h e a lth y  su b ịec ts  
a n d  o th e r  p a tle n t  g ro u p s.

Epoetin zeta h a s  a  b io av a ilab íllty  o f  a b o u t 2 0 %  a íte r  
s u b c u ta n e o u s  in je c tio n , a n d  p e a k  s e ru m  c o n c e n ư a tio n s  
o c c u r  a f te r  a b o u t  12 to  18 h o u rs .  T he h a lỉ-b íe  a í t e r  
s u b c u ta n e o u s  in je c tio n  h a s  b e e n  e s tim a te d  to  b e  a b o u t  2 4  
h o u rs .  A h e r  in tra v e n o u s  in je c tio n , a  halM Ư e o f  a b o u t  4  
h o u r s  h a s  b e e n  m e a s u re d  in  h e a lth y  su b jec ts, a n d  a b o u t  5 
h o u rs  i n  p a tie n ts  vvith c h ro n ic  r e n a l  la ilu re ; th e  h a lf-life  in  
c h ild re n  is a b o u t  6 h o u rs .
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Preparations
Proprietary Preparalions (deta ilỉ are g iven  in  Volume B)

Single-ingredient Preparotíon*. Arg.: Epogen; Eprex; E rittogen; 
Hem ax; H y p e ra it ;  Pronivel; Reconnon; Austraỉ.: Eprex,- NeoR- 
ecorm on; N o v ia it;  Austria: A bseam ed; Binocrit,- Eporatio; 
Erypo; N eoR ecorm on; Retacrit; Beỉg.: B inocrit; Eprex; NeoRe- 
corm on; Braz.: Eprex; E itt in a t;  E ritrom ax; H em ax-Eritron; 
H em oprex; Ior E pođm ; R econnon; H n ax ; Canad.: Eprex; ChiTe. 
Epokine; E p re x ị; Hepta; H y p e r a i t  R ecorm on; chừur. Epiao 
( Ồ & H ) ;  Éspo ( íỊÌỂ tk ); Espogen (H ã H â M ); H em ax ( ỉ i i ê ) ;  
H uan  E r Bo ÍFK|); Jia U n  Hao Jim aix in  (ÌífS ííft);
N lnghongxin  (Ý ỈD St); N u o  z h i Su Recorm on (&w

f t ) ;  Sai Bo E r X ue Da Sheng (S iầ 3 b ) ;  Yi Bei
Yi Pu Ding ( « # Ê ) ;  Yl Pu u Yibap ( tâ S ) ;  C Ị :
Abseamed; Binocrit; Biopoin; D y n ep o t; Eporatio; Eprex; NeoR- 
econnom  Retacrit; Silapo; Dettm.: Eprex; N eoR econnon; Reta- 
crit; Fin.: Eprex; N eoR econnon; F r .: Binocrit; D y n ep o t; Epora- 
tio; Eprex; N eoR econnon; Retacrit; Ger.: A bseam ed; B inocritt; 
Biopoin: D y n ep o t; Eporatio; Erypo; N eoR econnon; Retacrit; 
Silapo; Gr.: Abseamed; B in o c rit D ynepo; Eprex; NeoRecorm on; 
Recormon; Retacrit; Hong Kong: Eprex; R eeorm on; Bung.-. 
Binocrit; Eporatìo; Eprex; N eoR ecorm on; Retacrit; India: Ceri- 
ton ; Epoíer; Eponis 2K; Eposis; Epotin; Epotop; Epox; Eprex; 
Eryprõ; Espogẽn; Hemax; LG Espogen; N eoR econnõn; ivẽpox ; Indon.: Epoglobin; Epottex-NP; Eprex; H em apo; Recorm on; 
/r i: Abseamed; Binocrit; Biopoin; D ynepo t; E porado; Eprex; 
NeoRecormon; Retacrit; Silapo; Israel: B inocrit; Eporatio; 
Eprex; Recorm on; ItaL: A bseam ed; Binocrit; D y n ep o t; Eprex; 
N eoR econnon; Retacrit; Jpn: Epogin; Espo; Malaysia: Eprex; 
Recormon; Mex.: Alveritìn; B ioyetin; Epom ax; Eprex; Erlan; 
Exetin-A; H ypercritt; N egortire; R econnon; Y epo tin t; Neth.: 
Abseamed; BmocriC Biopoin; D y n ep o t; Eporatio; Eprex; NeoR- 
ecorm on; Retacrit; Norw.: Eprex; N eoR econnon; Retacrit; NZ: 
Eprex; N eoRecormon; R eco rm o n t; Philipp.: E íotin; Epogen; 
Epoldne; Eposino; Epotin; Eprex; Recorm on; Renogen; sh a n - 
poietin; W epox; PoL: Abseamed; Binocrit; Biopoin; Eporario; 
Eprex; N eoR econnon; Retacrit; Silapo; PorL: A bseam ed; Bino- 
a i c  Biopoin; D ynepoh  Eporatio: Eprex; N eoR ecorm on; Reta- 
crit; Silapo; Rus.: Epocomb (3noxox6); E pocrin (3no*pnH); 
Epostim (DnoCTHM); Eprex (3npexc); E ralíon (3panbỘ0H); Ery- 
throstim  (3pírrpocTH«); R ecorm on (PeicopKOH); S.Afr.: Eprex; 
Recormon; Repotin; Singapore: Eprex; R ecorm on; Spain: B ino- 
crit; D ynepo t; E popent; Eporatio; Eprex; NeoR ecorm on: Reta- 
crit; Sv/ed.: Binocrit; Eporatío; Eprex: N eoR ecorm on; Retacrit; Swítz.: Abseamed; Binocrit; EpoTheta; Eprex; Recorm on; Thai.: 
EPIAO; Epokine; EPOOf; E poronỷ; Eposis; Ẽprex; Eritine; Eri- 
trogen; Espogen; Hemapo; H em ax: R ecorm on; Renogen; Turk.: 
Epobeb Eprex: N eoR econnon; Recorm on; UAE: Epotin; UK: 
Binocrit; D ynepo t; Eporatlo; Eprex; NeoR ecorm on; Retacrit; ukr.: Epobiokrin (DnoỄHOKpHH); Epovitan (3n0BHTaa); E rythroe- 
tin  (3pmpo3THH); R econnon (PexopuoH); W epox (Benoxc)t; USA: Epogen; Procrit; Venez.: Eprex; Hypercrit; R econnon.

Phormacopoeial Preparotions
BP 2014: E rythropoietin  In jecúon.

Etamsylate IBAN, riN N i........................

.Cidonamina; Cydonamine; E-141; Etamsilat; Etamsilatas;. 
:Etamsilato; Etamsylaatti; Etamsylat; EtamsyỊát; Étamsylate; 
•Etamsylatum; Etamsãlát; Ethamsylate (USAN); .Ethamsylate;' 
MĐ-141; 3raM3MJiaT.
Đíéthylammonium 2,5-dihỵdroxybenzenesulphonate. 
C10H,7NO5S=263J ■ 
ợ ặ  —  2624-44-4. ■
ATC —  B02BX01 
.ẠTC Vet —  'QB028X01.
UNII —  24YL531VOH.

Pharmacopoeias. In  Eur. (se e  p . v ii).

P h . E u r .  8 : (E tam sy la te). A  w h i te  o r  a lm o s t vvhite, 
c ry sta llin e  p o w d e r . I t  sh o w s  p o ly m o rp h ism . V e ry  so lu b le  in  
w a te n  so lu b le  in  d e h y d ra te d  a lc o h o l; p rac tic a lly  in so lu b le  in  
d ic h lo ro m e th a n e ; ừ e e ly  so lu b le  in  m e th y l  a lc o h o l. A  10%  
so lu tio n  in  w a te r  h as  a  p H  o !  4 .5  to  5 .6 . S to re  in  a ir t ìg h t  
c o n ta in e rs . P r o te a  fro m  lig h t.

Uses and Administration
E tam sy la te  is a  h a e m o s ta tic  th a t  a p p e ars  to  m a in ta in  th e  
s tab ility  o f th e  cap illary  w a ll a n d  c o r r e a  a b n o rm a l  p la te le t  
a d h e sio n . I t  is g iven  fo r  th e  p ro p h y la x is  a n d  c o n tro l  o f 
h a e m o rrh a g e s  fro m  sm all b lo o d  vessels.

For s h o r t - te rm  t re a tm e n t  o f b lo o d  loss in  m e n o rrh a g ia  
(below ) a  d o se  o f 500 m g  is g iv e n  o ra lly  f o u r  t im e s  daily  
durìng mensưuaúon. F o r  t h e  c o n tro l  ol h a e m o r rh a g e  a íte r  
su rg e ry  e ta m sy la te  m ay  b e  g iv e n  o ra lly  o r  b y  in tra m u s c u la r  
o r  in tr a v e n o u s  in je c tìo n  in  a  d o se  of 2 5 0  to  5 0 0  m g . A  dose  
m a y  b e  g iv e n  1 h o u r  b e ío re  su rg e ry , a n d  í u r th e r  doses  g iv en  
a f te r  su rg e ry  a n d  re p e a te d  e v e ry  4  to  6  h o u r s  as  n e c essa ry . 
In tra v e n o u s  doses m ay  b e  g iv e n  d u r in g  s u rg e ry  if ne c essa ry . 
F o r  e ta m sy la te  u se  in  p ro p h y la x is  o f n e o n a ta l  in tr a v e n -  
tr ỉc u la r  h a e m o rrh a g e , see  b e lo w .

Administratỉon in children. F o r in ío rm a t io n  o n  e ta m sy la te  
p ro p h y ia x iỉ  of in tr a v e n tr ic u la r  h a e m o ư h a g e  in  p r e m a tu re  
n e o n a te s , see  below .

Menorrhogỉa. W h e n  g ỉv e n  d u r in g  m e n s t ru a t ío n  to  
w o m e n  w i th  id io p a th ic  m e n o tr h a g ia  (p . 2 3 0 0 .3 ) , e ta m sy - 
la te  w a s  as  e ííec tiv e  as m e ỉe n a m ic  a d d  in  r e d u d n g  u te r in e  
b lo o d  loss in  1 s tu d y ,1 b u t  w a s  in e S e c tiv e  i n  a n o th e r .2 A  
rev iew , w h ic h  in d u d e d  p u b l is h e d  a n d  u n p u b l is h e d  resu lts  
h o m  th e s e  a n d  2  e a iỉ ie r  s tu d ie s , re p o r te d  t h a t  e ta m sy la te  
p ro d u c e d  a b o u t  a  10 to  1 5 % 'r e d u c tio n  in  m e n s tru a l  b lo o d  
lo ss.3 E ta m sy la te  is novv c o n s id e re d  to  b e  less eH ective

t h a n  o th e r  ơ e a tm e n ts  fo r m en o rrh ag ia , a n d  is n o  lo n g e r  
re c o m m e n d e d .4

1. cham berlain. G. tí  đi. A comparative stuđy oỉ ethamsylate and 
meỉenamỉc acỉd in dysíunctional uteríne bleeding. Br J  Obsttí Gynaeeoỉ 
1991;98:707-11.

2. Bonnar X Sheppard BL Treatment of menoirhagỉa đuring menstrua- 
tion: randomỉsed controUed o iaỉ of ethamsylate, meíenam ic add. and 
tranexamỉc add. BMJ 1996; 313: 579-82.

3. Coulter A, tí  a i  Treatíng menorrhagia in primary care: an  overvỉew of 
drúg trìaỉs and a survey oỉ prescrỉbỉng pnctìce. Irtí J  Ttdữtol A ssts Health 
Care 1995; 11: 456-71.

4. National CoUaborating c en tre íor W omen's and  Children's Health/ 
N1CE. Heavy menstrual Ueeding (ỉssued January 2007). Avaiỉable a t  
h ttp ://w w w .n ice .o rg .u k /n icem ed ia /p d f/C G 4 4 F u llG u id e lin e .p d i 
(accesseđ 06/03/08)

Neonatol intravenirícular haemorrhage. E ta m sy la te  is 
o n e  of several d rugs th a t  h a v e  b e e n  t r ie d  In  th e  p re v e n -  
t io n  o f in ơ a v e n tr ic u la r  h a e m o n h a g e  i n  v e ry  lo w  b ir th -  
w e lg h t  in ía n ts  (p . 1128.3). I n  som e c o u n tr ie s  i t  is  l icen sed  
fo r  in ơ a m u s c u ỉa r  u se  in  d o ses  o f lO m g /k g . T h e  firs t do se  
is g iv e n  w ith in  th e  first 2  h o u rs  a f te r  b i r th ,  a n d  re p e a te d  
e v e ry  6  h o u rs  fo r 4  days.

S om e s tud ìes  h a v e  u se d  m ain ly  th e  i n tr a v e n o u s  ro u te .  I n  
a  m u lt ic e n ơ e , p la c e b o -c o n ơ o lle d , d o u b le -b l in d  s tu d y ,1 
e ta m sy la te  w as g iven  In  a n  in itia l d o se  o f 1 2 .5 m g /k g  
in tra v e n o u s ly  o r  in tra m u sc u la rly  vvithin 1 h o u r  o f  d e livery , 
fo llo w e d  b y  th e  sam e  dose in ư a v e n o u s ly  e v e ry  6  h o u r s  fo r 4  
d a y s  to  a  to ta l dose  of 2 00  m g/kg . O f 3 3 0  in ỉa n ts  w h o  h a d  
h a d  n o  ev id en ce  o f h a e m o rrh a g e  so o n  a f te r  d e liv e ry , th e  
su b s e q u e n t in d d e n c e  of h a e m o rrh a g e  in  th e  162 w h o  
rec e iv e d  e tam sy la te  w as red u c e d , p a r t ic u la r ly  t h e  m o re  
e x te n s iv e  g rad es  w h e n  c o m p a re d  w i th  t h e  1 68  w h o  
re c e iv e d  p lacebo . O f a l u r th e r  30 in íá n ts  w í th  e v id e n c e  o f  
p e riv e n tr ic u la r  h a e m o rrh a g e  b e fo re  t te a tm e n t ,  21  w e re  
g iv e n  e tam sy la te  a n d  9  p lacebo; t r e a tm e n t  w i th  e ta m sy la te  
lũ n ite d  th e  e x te n s lo n  o f b leed ing . T h e re  w a s  also  a  
r e d u c tío n  in  p a te n t  d u c tu s  a ư e rio su s  in  th e  t re a te d  in ía n ts . 
H o w e v e r, a  su b se q u e n t s tu d y  u s ỉn g  th e  s a m e  dosage  
re g im e n ,2 sh o w e d  little  b e n e fit  o n  s h o r t - te rm  fo llo w -u p . I t 
w a s  c onside red  th a t  th e  s tu d y  s ứ e  m a y  h a v e  b é e n  to o  sm all 
a n d  th e  d ru g  g iv e n  too  la te ; th e  in itỉa l d o se  w a s  g iv e n  w ith in  
4  h o u r s  of b ir th  w h ereas, in  th e  p re v io u s  s tu d y , t re a tm e n t  
w a s  s ta rted  vvithin 1 h o u r  o f b irth . F o llo w -u p J o f th ese  
in ỉa n ts  a t 2 y e a rs  of age  ío u n d  th a t  e ta m s y la te  h a d  n o t  
r e d u c e d  th e  risk  of d e a th ,  im p a irm e n t,  o r  d isab ility . 
D e v e lo p m e n ta l o u tco m e  a ssessm en ts  a t  a b o u t  4  y e a rs  o f age 
in  p a tíe n ts  fro m  th e  first s tu d y 4 also f o u n d  th a t  d e sp lte  th e  
o rig in a l  re d u c ú o n  in  ứ itra v e n tr ic u la r  h a e m o ư h a g e  vvith 
e ta m sy la te , it h a d  n o t red u c e d  cereb ra l p a ls y  c o m p a re d  w ith  
t h e  co n tro l g ro u p .

1. Benson JWT. t í  al. Muiticenữe trỉaỉ oỉ ethaimỉyỉate for prevention of 
periventricular haemorrhage In very low birthweỉght ỉnỉants. Lanctí 
1986; ih 1297-1300.

2. The EC Eỉhamsylate Trial Group. The EC randomỉsed controQed ơial of 
prophyỉacúc ethanuyUte for very preterm neonates: earỉy mortaUty and 
morbidỉty. A nh  Dừ ơtiỉd  1994; 70: F20i-F205.

3. Elboume D, tí  al. Randomỉsed controỉỉed trỉal of prophylactic 
etamsylate: foUow up at 2 years of age. Areh Dù Chiid Fetaỉ Neonatal Ed 
2001; 84: F183-FI87.

4. Schuỉte X t í  al. Dcvelopmentaỉ outcome ơf the usc o ỉ etamsyỉate ÍOT 
prevention of periventrỉcular haemorrhage ỉn a randomised controUed 
trũ i. Areh Dừ Chiỉd Ptíal Neonatal Ed 2005: 90: F31-F35.

Adverse Effects and Precautions
N a u se a , vom itin g . d ia ư h o e a , fever, h e a d a c h e , a n d  rash e s  
h a v e  o c c u ư e d  a fte r  u se  o f e tam sy la te . H e a d a c h e  ém đ rash e s  
m a y  d isap p ear o n  re d u c e d  dosage, a n d  g a s tro in te s tin a ỉ  
d is tu rb an c e s  a re  red u c e d  b y  g iv íng  e ta m s y la te  a f te r  food. 
T ra n s ie n t h y p o te n s io n  h a s  b e e n  r e p o r te d  a f te r  in tr a v e n o u s  
ứ ỹ e c tio n .

Pharmacokinetics
E ta m sy la te  is abso rbed  h o m  th e  g a s ữ o in te s tin a l  ữ a c t .  I t  is 
e x c re te d  u n c h a n g ed , m a in ly  in  th e  u r in e .  E ta m sy la te  is 
d is tr ib u te d  in to  b rea s t m ilk .

Preparations
Proprietary PreporoHons (details are g iven in  V olum e B)

Single-ingredient Praparolians. Arg.: Im pedil; Belg.: D icỵnone; Braz.: D idnone; Chile. Dicynone; Chỉna: Ai Fen  ( 3 t# ) ;  A n Di 
Xin ( S ỉ ầ t t ) ;  Heng zh i (1s® ); K a L e  ( - ^ ^ ) ;  tix h in in g  
« ) ;  Ni Ji ( Ề S ) ;  Tian Yi S hu X un  DÌ (ffliâ ); Zhuo
X u n  ( í f f l ) ;  Cz.: Dicynone; Fr.: D icynone; Hung.: D icynone; India: Alstat; Amilate; B lo c  Botrostat; C-Sylate; Capilyte; c lo - 
tavvrin; Cosklot; Cotham: C u lo c  Dicynene; Disylate; E ith; Eklot; 
E lyte; Einsulate; Ensulate; Eselin; E th a d d ; E thaíy ; Ethaklot; 
E tham dp: Ethams; E tham stat; Ethariv; E thasyl; E tholate; Eth- 
ver; Ethylate; Eustal; Ploban; H-Stat; H am odam ; Hemklot; 
H em odot; Hemolate; HemostaC Hemsyl; H im oỉan; Kelate; 
K loty; Late; Masyla; M azo; M edistat; NoBo; R evid-E ; Indon.: 
D icynone; / r i :  Dicynene; IlaL: D icynone; Eselin; Mex.: Dicy- 
n o n e ; Rus.: D icynone ỰỊuuhhoh); singapore. D icynone; Spam: 
D id n o n e t;  H em o 141; Switz.: Dicynone; UK: D icynene; ukr.: 
D icynone (AmtHuoH); Verteỉ.: Dicynone.

Multi-ingre<fierrt Piepcr olions. India: C-Sylate plus; Capihem; 
Capitrax  PIus; Clotawin-T; Clotem Plus; Coag; C oastal Plus; 
Cosklot Plus; Ekĩot-MF; E ta m ; Etex-T; E thato l: ETM-T; Etosys;

The Symbol t  denotes a preparation no longer actively marketed

http://www.nice.org.uk/nicemedia/pdf/CG44FullGuideline.pdi
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Fetian -E S ; R b ra n  Plus; H am odam -T; H em ocrat; Klotinex; 
M enoguard ; M en o sta l' No Blos For.

Etheriíied Starches ®
1 Almĩdón/étẽres de; HÉS, riyđroỊýẻthyl Starch; Hydroxyéthy- 
•lamidon; Hydroxyethylamyium. "- 
:2-Hydrokyéthyréther starch: ỉ 
CAS —  9005-27-0  -  .
ÃTÕ—  BỔ5AÁ07. . . .  . 'Ị. r ' . -
■ẠTC Vẹt —  QB05AA07: -
UNII -4  ̂875Y4127EA (hetastarch).

D e s c r i p t i o n .  E th e riG ed  s ta rc h e s  a re  s ta rc h e s  tb a t  a re  
c o m p o s e d  o f  m o re  t h a n  9 0 %  of a m y lo p e c tin  a n d  th a t  h a v e  
b e e n .e th e r i f ie d  to  v a ry in g  e x te n ts .
•  h e ta s ta r c h  (B A N . U S A N ): a n  a v e ra g e  o f  7  o r  8 o f  th e  

h y d r o x y  g ro u p s  in  e a c h  10  D -g lu co p y ra n o se  u n i ts  o í 
s ta rc h  p o ly m e r  h a v e  b e e n  c o n v e n e d  in to  O C H 2CH2OH 
g ro u p s

• h y đ r ó x y e th y l  s ta rc h  1 3 0 /0 .4  ( U S A N ): a n  a v e ra g e  of 3 .8  
to  4 .5  o f  th e  h y d ro x y  g ro u p s  in  e a c h  10 D -g lu co p y ran o se  
u n i ts  o í  s ta r c h  p o ly m e r  h a v e  b e e n  c o n v e r te d  in to  
O C H 2CH2O H  g ro ứ p s

•  p e n ta s ta r c h  (B A N , U S A N ): a n  a v e ra g e  o f 4  o r  5 o f  th e  
h y d r o x y  g ro u p s  in  e a c h  10 D -g lu co p y ran o se  u n i ts  o f th e  
s tã r c h  p o ly m ẽ r  h a v e  b e e n  c o n v e r te d  to  O C H 2CH2OH  
g ro u p s

E th e r ìS e d  s ta rc h e s  a lso  v a ry  in  te rm s  o f  a v e ra g e  m o le c u la r  
w e ig h t  ■ a n d  th e  p o s it io n  o f  e th e r ií ic a tio n  vvith in  th e  
g lu c o p y ra n o s e  u n i t .

P h a r m o c o p o e ia s .  I n  Eur. (se e  p . v ii) .

P h . E u r .  8 : (S ta rc h es , H y d ro x y e th y l;  A m yla  H y d ro x y e th y -  
la ) . H y d ro x y e th y l  s ta rc h e s  a re  p a rd a l ly  s u b s ti tu te d  p o ly (2 -  
h y d ro x y e th y l )e th e r s  of w a x y  m a iz e  s ta rc h  o r  p o ta to  s ta rc h , 
w h ic h  p r im a r i ly  co n s is t o f a m y lo p e c tin . T h e  ty p e  of 
h y d r o x y e th y l  s ta rc h  is d e h n e d  b y  2  n u m b e rs :  th e  m e a n  
m o le c u la r  w e ig h t  a n d  th e  n u m b e r  o f  h y d r o x y e th y l g ro u p s  
p e r  a n h y d ro g lu c o s e  u n l t  e x p re s se d  as t h e  m o la r  su b s ti tu -  
tio n . H y d ro x y e th y l  s ta rc h  is  a lso  c h a ra c te r ise d  b y  th e  
n u m b e r  o f  h y d ro x y e th y l  g ro u p s  ỉo c a te d  a t  th e  C2 g ro u p  
o v e r  t h e  n u m b e r  õ f  h ỹ d r o x y ẽ th y l  g ro u p s  lo c a te d  a t  C6, 
e x p re s se d  as  t h e  C 2 /C 6  ra tio . W h ite  o r  a lm o s t w h i te  
p o w d e rs .  H y g ro sco p ic  u n t i l  a  w a te r  c o n te n t  o !  a b o u t  12 to  
15 %  is  re a c h e d . F re e ly  s o lu b le  in  w a te r  a n d  in  d im e th y l 
su lío x id e ;  p ra c tic a lly  in so lu b le  in  a n h y d ro u s  e th a n o l .

In c o m p a tib iiĩ ty . H e ta s ta rc h  is  in c o m p a tib le  vvith m a n y  
c o m p õ u n d s  i n d u d in g  so m e  in je c ta b le  a n tib a c te r ia ls . 

R e fe re n c e s .
1. W obỉỉorđ JG, Fowler MD. Visuaỉ compatỉbility oí hetastarch with 

injectâble crỉtical-care đrugs. Am J  Hosp pharm 1989; 46: 995-6.
2. W ohỉíord JG. t í  ai. More inỉorm atỉon on the visual compaàbility oí 

betastarcb with ỉnjectable critical-care drugs. Am J  Hosp Pharm ỉ 990; 47: 
297-8.

Uses and Administration
E th e r ìS e d  s ta rc h e s  a re  p la s m a  v o lu m e  e x p a n d e rs  u se d  in  
th e  m a n a g e m e n t  o f  h y p o v o la e m ic  sh o c k  (p . 1 2 7 9 .3 ). T h o se  
m o s t  c o m m o n ly  u se d  i n d u d e  h ig h -m o le c u la r -v v e ig h t 
h e ta s ta r c h  (w e ig h t  a v e ra g e  m o le c u ỉa r  w e ig h t 4 5 0 0 0 0  to  
4 8 0  0 0 0 )  a n d  m e d iu m -m o le c u la r - v v e ig h t  p e n ta s t a r c h  
(vveight a v e ra g e  m o le c u la r  vveight 2 0 0 0 0 0  to  2 5 0 0 0 0 ) .  
O th e r  e th e r ih e d  s ta rc h e s  t h a t  a re  u s e d  i n d u d e  lovv- 
m o l e c u la r - w e lg h t  t e t r a s t a r c h  ( h y d r o x y e t h y l  s ta r c h  
1 3 0 /0 .4 ) , lo w -m o le c u la r -w e ig h t  p e n ta s ta ic h .  a n d  m e d -  
iu m -m o le c u la r -w e ig h t  h e x a s ta rc h , vvhich h a s  a  d e g re e  of 
e th e r ìã c a t io n  b e tw e e n  th a t  o f  p e n ta s ta r c h  a n d  h e ta s ta rc h . A 
h ig h e r  m o le c u la r  vveight h e ta s ta r c h  is a lso  a v a ila b le . Iso- 
o n t» t i c  S o lu tio n s  o f  e th e r iB e d  s ta rc h e s , fo r  e x a m p le , 6 %  
h e ta s ta r c h  o r  6 %  m ed iu m -m o le c u la i-v v e ig h t p e s ta s ta r c h ,  
e x e r t  a  s ũ n ỉla r  co llo id al o sm o tic  p re s s u re  to  h u m a n  
a ỉb u m in , a n d  w h e n  g iv en  b y  in tr a v e n o u s  in h is io n  p ro d u c e  
a n  e x p a n s io n  o ỉ  p lasm a  v o lu m e  s lig h tly  in  ex c ess  o f  th e  
i n h is e d  v o lu m e . H y p e ro n c o tic  S o lu tions , fo r  e x a m p le  1 0 %  
m e d iu m -m o le c u la r - w e ig h t  p e n ta s ta r c h ,  p ro d u c e  a n  e x p a n -  
s io n  oi p la s m a  v o lu m e  o f  a b o u t  1.5 tũ n e s  th e  in fu se d  
v o í u m e .  T h e  d u r a t i o n  o f  e f f e c t  d e p e n d s  o n  t h e  
c h a ra c te r is t ic s  o f  t h e  s ta r c h  u se d ; í o r  6 %  h e ta s ta r c h  th e  
e S e c t la s ts  ỉo r  2 4  to  36 h o u r s .

E tb e riB e d  s ta rc h e s  a re  g iv e n  in tra v e n o u s ly  a s  S o lu tions  
in  s o d iu m  c h lo i id e  0 .9 %  õ r  o th e r  e lec tro ly tẽ s ; c o n c e n tra -  
t io n s  u s e d  a re  u s u a lly  6  o r  1 0 % , a lth o u g h  3 %  S o lu tio n s  a re  
a ỉsọ  a v a ila b le  ỉo r  so m e . T h e  d o se  a n d  ra  te  o f  in ỉu s io n  
d e p e n d  o n  th e  a m o u n t  o f  ũ u id  lo st a n d  d e g re e  ol 
h a e m o c o n c e n tn t t io n ;  u s u a l  d o ses  a re  in  th e  r a n g e  o [  50 0  to  
2 5 0 0  m ỉ .  d a ily , d e p e n d in g  o n  th e  p re p a ra tio n  u se d , a n d  th e  
in íu s io n  r a t e  m a y  b e  u p  t o  a b o u t  2 0 m L /k g  p e r  h o u r  ư  
n e c e s sa ry .

H e ta s ta rc h  a n d  p e n ta s ta r c h  - in c re a se  th e  e ry th ro c y te  
s e d im e n ta t io n  ra te  w h e n  a d d e d  to  w h o le  b lò o d . T h e y  a re  
t h e r e ío r e  u s e d  in  le u c a p h e re s is  p ro c e d u re s  to  in c re a se  th e  
y ie ld  o f  g ra n u lo c y te s .  D o ses  o f 2 5 0  to  7 0 0  m L  m a y  b e  a d d e d  
to  v e n o u s  b lo o d  in  th e  ra t io  1 p a r t  to  a t  le a s t 8  p a r ts  o f vvhole

b lo o d  in  s u c h  p ro c e d u re s .  U p  t o  2  su c h  p ro c e d u re s  p e r  w e e k  
a n d  a  to ta l  o ỉ  7  to  10 h a v e  b e e n  re p o r te d  to  b e  sa ỉe .

H e ta s ta rc h  a n d  h e x a s ta rc h  h a v e  a lso  b e e n  u s e d  in  
e x tra c o ip o re a l  p e r íu s io n  A uids.

R e fe re n c e s .
1. T rdb  J. t í  aỉ. A n  im em ational view o i hydroryethyỉ starches. ỉntensive 

CartMed 1999; 25: 258-68.

A d m in is trơ tio n  in  c h iM re n . E th e riB e d  s ta rc h e s  o ỉ  v a rio u s  
d e g re e s  o f  s u b s ti tu t io n  a n d  m o le c u la r  w e ig h ts  h a v e  b e e n  
u s e d  a s  p lasm a  e x p a n đ e rs  in  c h ilđ r e n .1' 3

1. Brutocao ĩ>, t í  aL Comparison of heustarch  w ỉth aĩbumỉn for 
postoperative volum e expansỉon in chiỉdren after cardỉopuỉmonary 
bypass. J  Cardiothorac VascAnath 1996; 10: 348-51.

2. Paul M, t í  ai. Á randomized. controlled study o í Quid m anagement ỉn 
ỉnỉants and toddlers during surgery: hydroxyethyl starch 6% (HES 
70/0.5) Vỉ lactaỉed Ringe^s soludon. Paediatr Anaesth 2003; 13: 603-8.

3. Liet J-M, t í  đỉ. Pỉasma volum e cxpansion by m edium molecuiar weỉght 
hydroxyethyl staxdt ỉn neonates: a pỉỉot study. Ptdiatr Crit Q tĩtM td  2003; 
4: 305-7.

S lro k e .  H a e m o d ilu tio n  w ith  p e n ta s ta rc h  h a s  b e e n  tr ie d  in  
p a tie n ts  w i th  a c u te  isc h a e m ic  s tro k e  (p. 1 2 6 9 .2 ) in  a n  
a t te m p t  to  ũ n p ro v e  re p e r íu s io n  o f th e  b ra in  b y  lovvering 
b lo o d  v iscosity . H o w e v e r, o n e  s tu d y  vvas te rm in a te d  e a rly  
w h e n  a n  excess m o r ta li ty  w a s  n o te d  in  th e  h a e m o d ilu t io n  
g r o u p .1 T h e  e a rly  la ta litie s  o c c u rre d  a lm o s t e x d u s iv e ly  in  
p a tie n ts  vvith s e v e re  s tro k es; c e re b ra l o e d e m a  w as th e  
m a in  c a u se  o f d e a th  w ith in  o n e  w e e k  o f  th e  o n se t  o f 
sy m p to m s . A m o n g  th e  su rv iv o rs  neuT o log ica l re c o v e ry  
w a s  b e t te r  a m o n g  th o se  vvho re c e iv ed  h a e m o d ilu t io n . A 
sy s te m a tìc  revievv2 o f  18 h a e m o d ilu t io n  s tu d ie s , w h ic h  
in d u d e d  5 u sũ ig  e th e r ií ie d  s ta rc h es , lo u n d  n o  b e n e h t  in  
te rm s  o f  ía ta li ty  o r  lu n c t io n a l  o u tc o m e  vvith h a e m o d ilu -  
t io n .  See also  E íle c ts  o n  th e  B lo o d , b e lo w

1. Hemodiluưon in Sưoke Siudy Group. Hypervolemỉc hemodiỉuUon 
ưeaunent oỉ sưoke: resuỉts oí a randomircd m ulúccntcr ưial usỉng 
peniastarch. Strokt 1989; 20: 317-23.

2. Asplund K. Haemodỉlution ỉor acute ìschaemic stroke. Àvailable in The 
Cochrane Database of Systematic Reviews; Issuc 4. C hichester John 
Wilcy; 2002 (accessed 27/10/05).

Adverse Eữects and Precautions
H y p e rse n sitiv ity  r e a c tio n s  i n d u d ìn g  a n a p h y la c tic  rea c tio n s  
h a v e  o c c u rre d  a í te r  ín ỉu s io n  o f  e th e r iũ e d  s ta rc h e s . P ru ri tu s  
c a n  o c c u r  a l te r  lo n g - te rm  u se  o f h ig h  d o se s  o f  e th e r if ie d  
s ta rc h e s ;  th e  o n s e t  m a y  b e  d e la y e d  u n t i l  w e e k s  a f te r  th e  las t 
in íu s io n .  S e ru m -a m y la se  c o n c e n tra t io n s  m a y  a p p eén  to  
in c re a se  d u r in g  in íu s io n  o f  e th e r ih e d  s ta rc h e s  d u e  to  
ỉ o n n a t io n  o í  a n  e n z y m e -su b s tra te  c o m p le x  th a t  is o n ly  
e lim in a te d  slo tv ly .

P r e c a u tio n s  t h a t  s h o u ld  b e  o b se rv e d  w i th  p lasm a  
e x p a n d e rs  a re  d e sc rib ed  u n d e r  D e x tra n  70 , p .  1139 .2 . a n d  
th e s e  s h o u ld  b e  c o n s id e re d  w h e n  e th e r íh e d  s ta rc h e s  a re  
u se d . T h e re  m a y  b e  so m e  in te t íe r e n c e  w i th  b lo o d  g ro u p in g  
a n d  c ro s s -m a tc h in g  o f b lood .

R e v ie w s .
1. W iedermann CJ. Hydroxyethyl starch • can Ihe saícty problcms be 

ìgnored? Wìen Kìin Wơchfmchr 2004; 116: 583-94.

EHecls on the blood. U se o í p la s m a  e x p a n d e rs  cau ses  d ilu -  
t io n  o f  d o t t in g  í a a o r s  a n d  m a y  a lso  h a v e  d i r e a  eH ects o n  
c o a g u la tio n . EH ects o f  e th e r iC e d  s ta rc b e s  o n  th e  co a g u la -  
t io n  System  i n d u d e 1'2 a  d e c re a se  in  d o t t in g  fa c to r  v m  a n d  
v o n  w a ie b r a n d  í a a o r  th a t  r e s u lts  in  a n  a c q u ữ e d  ty p e  I 
v o n  W ille b ra n d  d ise a se  (see  p .  1 1 2 9 .3 ), a  p ro lo n g a t io n  o f 
th e  a c tiv a te d  p a r t ia l  th ro m b o p la s t in  t im e , a n d  a  re d u c t io n  
in  p la te le t  v o lu m e . T h e  e x te n t  o f  th e s e  e ííe c ts  a p p e a rs  to  
d e p e n d  o n  th e  m o le c u la i  w e íg h t  a n d  th e  r a te  o l d e g ra d a -  
t io n  in vivo o ỉ  th e  s ta rc h . E th e r ih e d  s ta rc h e s  o f  h ig b  m o le -  
c u la r  vveight th a t  a re  m o re  s lo w ly  d e g ra d e d  (d u e  to  a  h ig h  
d e g re e  o f  s u b s ti tu t io n  o r  a  h ig h  ra tio  o f h y đ ro x y e th y la t io n  
a t  th e  C 2:C 6 p o s iú o n s )  h a v e  a  g re a te r  e tie c t  o n  b lo o d  c o a-  
g u la t io n  th a n  m e d iu m  a n d  lo w  m o le c u la r  v v e ig h t easily  
d e g ra d e d . e th e r it ie d  s ta rc h e s . C o a g u lo p a th y  a n d  h a e m o ĩT - 
h a g e  h a v e  b e e n  re p o r te d  w í th  th e  u s e  o f  S o lu tions  o i 
e th e r i í ie d  s ta rc h e s .1-3 S e rio u s  c o m p lica tio n s  s u c h  as  in tr a -  
c ra n ia l  b lee d in g  a n d  c e re b ra l  o e d e m a  h a v e  b e e n  re p o r te d  
in  s tu d ie s  o f p a tie n ts  w i th  isc h a e m ic  s tro k e  a n d  o th e i  
b r a in  in ju t ie s  w h o  h a v e  b e e n  t re a te d  w i th  e th e r ih e d  
s ta rc h e s  o í  v a r io u s  m o le c u la r  w e ig h ts  a n d  d e g re e s  of su b -  
s t i tu t io n , a n d  s e v e ra l  s tu d ie s  h a v e  b e e n  s to p p e d  p re m a -  
tu re ly  as  a  r e s u lt.4

1. Treỉb J, tí  aL CoaguUtỉOQ disorden caused by hydroxyeihyl su rch . 
Thromb Hamost 1997; 78: 974-83.

2. đe Jonge E  Levỉ M. Ettects oí diỉỉerent pUsma subsUtutes on bloođ 
coagulatíon: a comparatỉve review. Crít Care Med 2001; 29: 1261-7.

3. Jonvỉỉle-Béra A-P, t í  a i  Acquired type I von WUỈebrand’ỉ  disease 
asỉotíated w lth highỉy subnituted hydroxyethyỉ stardi. N  Engì J Med 
2001; 345: 622-3.

4. VViedennann Gỉ. Complỉcarions oí bydroxyethyl su rch  in acute 
Iichemic sưoke and oứicr braỉn injuries. Pathophyâol Haemort Thromb 
2003; 33 :225-8.

Effeds on fhe Iddneys. O sm o tic -n e p h ro s is - lik e  les io n s  
{ o u n d  a t  b io p sy  in  so m e  'tr a n s p la n te d  k id n e y s  h a v e  b e e n  
a tt r ib u te d  to  u se  o f  S o lu tio n s  o{ e th e t i t ie d  s ta rc h e s  ỉn  t h e  
d o n o r  p a t ie n t .1 S u c h  u s e  h a s  a lso  b e e n  re p o r te d  to  im p a ir  
im m e d ia te  g ra ft íu n c t io n .3 H ovvever. a n o th e r  s tu d y 3 fo u n d

n o  a s s o d a t io n  b e tw e e n  th e  u s e  o f  t h e s e  S o lu tio n s  in  th e  
d o n o r  p a tie n t  a n d  o sm o tic -n e p h ro s is -I ỉk e  le s io n s  OI 
d e la y e d  g r a h  ỉu n c t io n .  O lỉg u ric  a c u te  r e n a l  í a i lu re  a n d  
o sm o tic -n e p h ro s is - l ik e  le s ỉo n s  o c c u rre d  in  a  p a t i e n t  v ho  
w a s  g iv e n  a n  e th e r lh e d  s ta rc h  in fu s io n  d u r in g  s u rg e r)  ỉo r  
c a rd n o m a  o ỉ  t h e  to n sils .4

E th e rifie d  s ta rc h e s  s h o u ld  b e  u s e d  vvith c a u tio r  in  
p a tie n ts  vvith r e n a l  im p a i im e n t .

1. Legendre CH. t í  a l  Hydroxyethybtarch and  osmotic-nephrost' -like 
ksĩons ỉn ỉddney ơam piantatíoh. lanctí 1993; 342:248-9.

2. Cittanova M i, t í  ai. E ổ e a  of hydroryethylítarch in braln-dead ỉd Iney 
donon on renal hỉncdon ỉn kìdney-transplant redpients. Lanat ì 996; 
348:1620-22.

3. Coronel B. t í  aỉ. HydroxyethyUurch and  renaỉ hinctìon ỉn 1q< ney  
transplant redpients. Lanee1 1997; 349: 884.

4. De lãb an h e  A. tí  aỉ. Acute renal ỉaiỉure secondary to hyđroxyethylst irch 
admỉnỉstratìon ỉn » surgỉca! patiem . Am J  M td 2 0 0 ÌỈ111:417-18.

Effects on the slđn. P ru r i tu s  h a s  b e e n  re p o r te d  a f te r  ir fu- 
s io n  o !  e th e r ìt ie d  s ta rc h e s .1 I t  a p p e a rs  to  b e  a sso c ia te d  V i th  
t is s u e  d e p o s it io n  o f th e  s ta rc h  a l th o u g h  t h e  ac t aal 
m e c h a n lsm  b y  vvhich  th is  p ro v o k e s  p r u r i tu s  is  u n re so lv  :d . 
T h e  e l í e a  a p p e a rs  to  b e  d o s e -re la te d ,  vvhich  m a y  ex p l t in  
t h e  d iH eren ces  in  r e p o r te d  in c id e n c e s  th a t  h a v e  ran j:ed  
f ro m  less t h a n  1 0 %  to  m o re  t h a n  6 0 %  o f p a tie n ts  b e  n g  
a tie c te d . T he m o le c u la r  vveight a n d  d e g re e  o f  s u b s ti tu t  o n  
o f th e  e th e r it ie d  s ta rc h  d o  n o t  a p p e a r  to  b e  r isk  f a « (  rs. 
T h e  p ru r i tu s  is u s u a lly  g e n e ra lise d , b u t  th e r e  a re  r e p o r t í  of 
loca lised  p r u r i tu s  a ííe c tin g  th e  t ru n k ,  e x ư e m it ie s ,  ario - 
g e n ita l  a rea , a n d  h e a d  a n d  n e c k . I t is h e q u e n t ly  s ev ere , 
p e rs is te n t , a n d  r e ừ a a o r y  to  t r e a tm e n t ,  c a u s ỉn g  s le e p  c is- 
tu rb a n c e s  a n d  a d v e rse ly  a tie c tin g  q u a li ty  of liỉe . A ttack s o f 
p r u r i tu s  m a y  b e  p re c ip ita te d  b y  h e a t ,  svveating , e x e ró s e ,  
b a th in g , m e c h a n ic a l  p re s s u re ,  a n d  m e n ta l  s ơ e s s . I t  ty p i- 
ca lly  h a s  a d e la y e d  o n s e t  o í  1 to  6 vveeks a f te r  e x p o s u rẽ  to  
t h e  e th e rư ie d  s ta rc h . A v erag e  d u ra t io n s  o f 9  to  15 w e e k s  
h a v e  b e e n  re p o r te d ,  b u t  in  so m e  c a ses  p r u r ì tu s  h a s  c o n tin -  
u e d  fo r u p  to  2  y e a rs . T h e  c o n d it io n  is  g e n e ra lly  u n r e s p o n -  
s iv e  to  t re a tm e n t,  a l th o u g h  th e r e  h a v e  b e e n  re p o r ts  of 
re l ie í  w ith  to p ic a l c a p sa itin ,  u l tr a v io le t  th e ra p y , o r  o ral 
n a lư e x o n e .

M a rk e d  a n d  p e rs is te n t  p e r io c u la r  svvelling d e v e lo p e d  ir a 
p a t ie n t  a f te r  15 d a ily  in fu s io n s  o f  h e ta s ta r c h .2 A b n o r tra l  
a c c u m u la tio n  o f  h e ta s ta rc h  vvas ỉ o u n d  in  t h e  p e r io c u la r  
tls su e s .

ỉ.  Bork K. Prurìcus precipitated by hydroxyethyl ĩtarch: a review. B J  
Dcrmatol 2005; 152: 3-12.

2. Kiehl ?. tí ai. Decreased activỉty oỉ add  a -glucosidase ỉn a patient w Lh 
persistent perỉocuỉar sweJling a/ier Ỉnỉusions of hydroxyethy! starch. B -J  
Dcrmatol 1998; 138: 672-77.

Porphyría. T h e  D tu g  D a ta b ase  fo r  A c u te  P o rp h y ria , com - 
p ile d  b y  th e  N o rw e g ia n  P o rp h y ria  C e n tre  (N A PO S) a r  d 
t h e  P o rp h y ria  C e n ư e  Svveden, d a s s ií ie s  e th e r ih e d  s ta rc h  -s 
(h y d ro x y e th y ls ta rc h )  as  n ọ t  p o r p h y r in o g e n ic  it  m a y  t e  
u s e d  as  a  d ru g  o f  Brst c h o ic e  a n d  n o  p re c a u t io n s  a .e  
n e e d e d .1

1. The Drug Database íor Acute Porphyrỉa. Avaỉlabỉe at: http://ww3 f. 
drugs-porphyria.org (accessed 13/10/11)

Pharmacokinetìcs V
E th eriD ed  s ta rc h e s  c o n sis t o f m ix tu re s  o i  m o le c u le s  w i th  1 

r a n g e  o f  m o le c u la r  w e ig h ts  a n d  w i th  v a ry in g  d e g re e s  c f 
e th e r iỂ c a tio n . A í te r  i n ơ a v e n o u s  in íu s io n  th e  m o le c u ỉc :  
w i th  a  m o le c u la r  w e ig h t o f  less  t h a n  5 0 0 0 0  a re  rea d il / 
e x a e t e d  u n c h a n g e d  b y  th e  k id n e y ; la r g e r  m o le c u le s  a r :  
m e ta b o lis e d  a n d  e lim in a te đ  m o re  s lo w ly . T h e  ra te  cf 
m e ta b o lism  d e p e n d s  u p o n  th e  s ize o f  t h e  m o le c u le  a n d  th e  
d e g re e  a n d  p o s it io n  o í  e th e iiB c a tio n , vv ith  a  h ig h  m o le c u ỉa r  
vveight. h ig h  d e g re e  o ỉ  e th e r iS c a t io n , a n d  e th e tiB c a tio n  
m a in ly  a t  th e  C 2 p o s it io n  le a d in g  to  a  slovver r a te  o ỉ  
m e ta b o lism  a n d  h e n c e  a lo n g e r  d u r a t io n  o ỉ a c tio n . A b o u t 
3 3 %  o f a  d o se  o f  h ig h -m o le c u la r -w e ig h t  h e ta s ta r c h  (vveight 
a v e ra g e  m o le c u la r  vveight 4 5 0  0 0 0 ) a n d  a b o u t  7 0 %  o f  a  dose  
o f  m e d iu m -m o le c u Ia r -w e ig h t p e n ta s ta r c b  (vveight a v e ra g r  
m o le c u la r  w e ig h t  2 5 0 0 0 0 )  is  e x c re te d  in  th e  u r in e  i n  2 4  
h o u r s .  E th e riB e d  s ta rc h e s  m a y  b e  d i s t t ib u te d  to  v a iio u s  
tissu es; a  sm all p r o p o r t io n  o f  t h e  d o se  m a y  p e rs is t  in  th e  
b o d y  fo r  se v era l y e ã r s . .

R e íe re n c e s .
1. Mlshỉer JM  t í  MỈ. Changes in the m oỉecular compoũDon of drcuỉatíng 

hydroxycthyl starch ỉoỉỉowing consecutive daìly inhiỉiứns ỉn man. B r. 
à ù ì Pharmaeoỉ 1979; 7: 505-9.

2. Mishíer JM, t í  ai. Posỉ-aansfusion survivaĩ of hydroxyethyỉ su rd ỉ 
450/0.70 in m an: a long-terra study. J  ơ in  Pathoỉ 1980; 33: 155-9.

3. Yacobỉ A. t í  a ĩ. Pharmacokinetics of hydroxyethyl su rcb  in nonna) 
subjects. J  ơ in  Pharmacoỉ 1982; 22: 206-12.

4. Junghdnricb  c  Neữ TA. Phannacokỉnetìcs of hydroxyethyl starch. ơin  
Pharmacokirttí 2005; 44: 681-99.

Preparatìons
P ro p ò e to y  P repara tiom  (details a re  given in  V olum e B)

Sin g b  m grediant Preporations. Arg.: H em ohes; Hessico; InhikoU 
HBS; Lorihess; V enofundin ; V oluven; AuỉtraL: V oluven; Aus- tria: HAES-steríl; H em o h est; HyperHAES; PlasmaHES; Tetra- 
span; V enoíundin ; Volulyte; V olũven; Belg.: V enohes; Canad.-. 
H extend; Pentaspan; Volulyte; V oluven; Chữe: HAES-steril; 
H em ohes; V oluven; China: HAES-stetil H em ohes

All cross-references reíer to entries in Volume A
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# t); H uo M u ( « # ) ;  HyperHAES (® 5 > ; V enoíundin (Xìầlĩ ỉĩ); V oluven  (TĨU); Ying Y uan (MÌS); Cz.: HAES-steril; 
H em ohest; HyperHAES; Plăsm a Volum e; Serag-H AESt; Tetta- 
span; Volulyte; V oluven; Denm.: HAES-steril; Hesra: Hyper- 
HAES; Tetraspan; V eno íundm ; Volulyte; Voluven; Fitu: HAHS- 
sterilt; H em o h est; Hesra; HyperHAES; Tetraspan; V enohm din; 
Volulyte; V oluven; Fr.: H eaíusine; Hyperhes; PUsm aVolume; 
pU sm ohes; Restorvol; V oluven; Õẽr.: H A ES-Rheopondt; 
HAES-steril; H em ohes; HyperHAES; In íukoll HES; PlasmaVo- 
Iume; R h e o h e s t; Serag-H A ẼSt; Tetraspan; V enotundiu ; Vitaíu- 
sal; VitaHES; V olulyte; V oluven; Gr.: HAES-steril; Hem obes; 
Bespan; P lasm aV olum e; T etraspan; V enotundin; Volulyte; 
V olũven; Hong Kottg: Tetraspaiũ  Volulyte; Voluven; H ung.: 
HAES-sterii; Hesra; HyperHAES; Tetraspan; Volulyte; V oluven; India: E xpan; HAES-steril; H estar; Irtdon.: Expaíusin; Fima 
HES; HAES-steiil; ■ H em o h est; TetraHES; V oluven; WJDAHES; 
IrL: HyperHAES; Plasm a V olum e; V en o tu n d in t; Volulyte; Israel: HAES-sterile; H em ohes; Voluven; ItaL: Am idolite; 
HAES-steril; HyperHAES; Plasm aV olum e; Tetraspan; Volulyte; 
V oluvcn; Jpn: H espanden  Malaysia: V oluven; Mex.: HAES-ster- 
il; Hestar; V oluven; Neth.: E lohaes; H A ES-sterilt; H em ohest; 
HyperHAES; P lasm aV olum e; Tetraspan; V enoíundin; Volulytẽ; 
V oluven; Norw.: Hesra; HyperHAES; Tetraspan; V enoíundin; 
Volulyte; V oluven; NZ: H em o h est: V enoíundin ; V oluven; PW- ttpp.: HAES-steril; Volulyte; V òluven; Xpand; PoL: HAES-steril; 
Ẽ ó n o h e s ; HyperHAES; T etraspan; Voĩulyte; V oluven; PorL: 
HAES-steriL' H em o h est; HyperHAES; Tetraspan; V enofundìn; 
Volulyte; V oluven; Rus.: HAES-steril (XAEC-crepnn); H em ohes 
(TeMOxec); HyperHAES (ranepXAEC); Inỉukoll HES (tỈHỘynui 
Ĩ3K ); p lasm aline (rina3MaaHH); PolyHES (IIaimX3C); R eíortan  
(Peộoprau); ReoHES (PeoXEC); Stabisol (Cra6H30Ji); T ettaspan  
(Terpacnaa); V olecam  (BonexaM); Volemcor (Boneuxop); Volu- 
ven  (BomoaeB); S~Afr.: HAES-steril; V enoỉundin ; Vltahes; Volu- 
ven; singapore: H Ạ ES-sterilt; Hem ohes; Volulyte; V oluven; Spain: H em ohes; Hes G riío lst; Plasm aVolume; Volulyte; Volu- 
ven; Swed.: H A ES-sterilt: Hesra; HyperHAES; Tetraspan; Veno- 
lund in ; Voỉulyte; . V oluven; Switz.: HAES-steril; H em ohest; 
HyperHAES; Tetraspan; V enoíundin ; V oluveu; Thai: HAES- 
s tẽ rilt; H em ohes; H kytart; TetraHes; Tetraspan; Volulyte; Volu- 
ven; Turk.: Biohes; B iopIazm af; Expahes; HAES-steril;
H em o h est; HyperHAES; Isohes; P lasm asterilt; Varihes; Volu- 
ven; UK: H A ES-sterilt; H em o h est; H yperHA ESt; Infukollt; 
T eưaspanỷ; V e n o h m d in t: V o lu ly te t; V o luven t; Ukr.: Gecodes 
(rexooea); H aecodes (r» o a e 3 ); HAES-steril pCaac-CTepan); Heta- 
sorb (XciacopE); HyperHAES (ĨHnepXAEC); R eỉortan  
(PeộopraH); S ta b iz o l ' (Gra6H30ji); V enobindin  (BeHoộyHHHH); 
V oluven (Boiuobcu); USA: H espan; Pentaspan; V oluven.

Muhi-ingredieot PreparaH onỉ. Belg.: T eưaspan; Irt: EquiHes; 
V oluven; Spain: Isohes; Thai.: InfukoU HESf.

Factor VII
ỉac teur VII; Factor estable; Proconyertin; Proconvertina; 
ÍSPCA; Stable Facton OaKTop VII.
'ÀTC — B02BD05. ■
'À K  Vet —  QB02BD05.
ÍINII —  4156XVB4QD (human factor VÍI);15FH07392N (húmán 
Tạữor Vlla).
D e s c r ip t i o n .  F a a o r  v u  is  a  p lasm a  p ro te in  in v o lv c d  in  
b lo o d  c o a g u la tio n . I t  m a y  b e  o b ta ỉn e d  f ro m  h u m a n  p lasm a  
o r  p ro d u c e d  b y  re c o m b in a n t  DN A  tec h n o lo g y . T h e  n a m e  
E p ta co g  A lfa (A c tív a ted )  i$ i n  u s e  fo r  a  re c o m b ú ia n t  ỉa c to r  
V ữ a.

Pharmacopoeias. M a n y  p h a rm a c o p o e ia s  h a v e  m o n o -  
g rap h s , in d u d in g  Eur. (see  p . v ii).

P h . E iư .  8 : (H u m a n  C o a g u la tio n  F a a o r  v n ;  F a c to r  v n  
C o a g u la tio n is  H u m a n u s ; D ried  F a c to r  v u  F ra c tío n  BP 
2 0 1 4 ). A  s te r ile , l iq u id  o r  f re e z e -d rie d  p re p a ra tio n  o f  a  
p lasm a  p r o te in  íra c tio n  th a t  c o n ta in s  th e  s in g le -c h a in  
g ly c o p ro te in  ỉa c to r  vn a n d  m a y  a lso  c o n ta in  sm ail a m o u n ts  
o f th e  a c tiv a te d  fo rm , th e  tw o -c h a in  d e riv a tiv e  fac to r  v i la ,  
as w e ll as  c o a g u la tio n  ía c to rs  II, IX, a n d  X, a n d  p ro te in  c a n d  
p ro te in  s. I t  is  p r e p a r e d  f ro m  h u m a n  p lasm a  o b ta in e d  fro m  
b lo o d  ừ o m  h e a l th y  d o n o rs ;  th e  p lasm a  is te s te d  fo r  th e  
a b se n c e  o f  h e p a ti tis  B su ria c e  a n tig e n  a n d  a n tib o d ie s  a g a in s t 
HIV-1 a n d  HTV-2 a n d  h e p a ti t i s  c v ũ u s .  T h e  m e th o d  of 
p r e p a r a tio n  is d e s ig n e d  to  m tn im ise  a c tiv a tio n  o f  a n y  
c o a g u la tio n  la c to r  a n d  in d u d e s  a  s te p  o r  s tep s  th a t  h a v e  
b e e n  shovvn  to  r e m o v e  o r  in a c tiv a te  knovvn  a g e n ts  o l 
in íe c tio n . T h e  ỉ a a o r  vn & ac tìo n  is d isso lved  ìn  a  su ita b le  
liq u id , p a s se d  th r o u g h  a  b a c te i ia - re te n t iv e  S lte r, d is tr ib u te d  
a se p tica lly  i n to  t h e  â n a l  c o n ta in e rs , a n d  im m e d ia te ly  
fro z e n . T h e  p r e p a r a tio n  is f re e z e -d r ie d  a n d  th e  c o n ta in e rs  
s e a le d  u n d e r  v a c u u m  o r  u n d e r  a n  ỉn e r t  gas. H e p a rin , 
a n ti th ro m b in ,  a n d  o th e r  a u x il ia ry  su b s ta n c e s  s u c h  as  a  
s ta b ilise r  m a y  b e  a d d e d . N o  a n tỉm ic ro b ia l  p re se rv a tív e  o r  
a n tíb io tic  is  a d d e d . T h e  s p e d f ic  ac tiv ity  is n o t  less  th a n  
2 in te m a t io n a lu n i t s  o f  íá c to r  vn p e r  m g  o f p ro te in  b e ỉo re  
th e  a d d it io n  o f  a n y  p r o te in  s ta b ilise r. W h e n  r e c o n s t itu te d  as 
s ta te d  o n  th e  la b e l  t h e  r e s u l tm g  s o lu tio n  c o n ta in s  n o t  less 
t h a n  15 in te m a t io n a l  u n i t s /m l .

A  w h ite  o r  a lm o s t  w h i te ,  p a le  y e llo w , g re e n , o r  b lu e  
h y g ro sc o p ic  p o vvder o r  í r ia b le  so lid . S to re  in  a ir t ig h t  
c o n ta in e rs .  P r o t e a  b o m  lig h t.

Eptacog Alfa (Activated) IBAN, riNNi

Ẹptacog al^ (activado); Èptacog Alfa (activé); Eptacogum 
. Allã (actiyatum); 3nTaK0r A/Ibộa (AKTHBnpoeaHHbm). 
Blòođ-còagulatlon faaorVII (human done XHVII2463 protein 
moiety).
CAS -  102786-52-7; 10278&41-8.
ATC —  B02BD08.
ATC Vet —  QB02BD08. 
um —  AC71R7870V.

Unịts
T h e  p o te n c y  o f  ỉa c to r  v n  is e x p re sse d  in  in te m a t io n a l  u n i ts  
a n d  p re p a ra tio n s  m a y  b e  assa y e d  u s in g  th e  In te m a t ío n a ỉ  
S ta n d a rd  ío r  b lo o d  c o a g u la tìo n  ía c to r  v n  c o n c e n tra te , 
h u m a n  (1 9 9 8 ).

T h e  p o te n c y  o f  ía c to r  v n a  (a c tìv a te d  ỉa c to r  VU) is 
ex p re sse d  in  in te m a t io n a l  u n i ts  a n d  p re p a ra tio n s  m a y  b e  
assa y e d  u s in g  th e  f irs t In te r n a t io n a l  S ta n d a rd  fo r  b lo o d  
c o a g u la tio n  ía c to r  VH a c o n c e n tra te  (1993).

Uses and Administration
F a c to r  v n  m a y  b e  u s e d  a s  re p la c e m e n t  th e r a p y  in  p a tíe n ts  
vvith r a re  g e n e tíc  d e ũ d e n d e s  o f  f a c to r  v n .

F a c to r  v n a  (a c t iv a te d  ỉa c to r  VU) is u se d  to  t r e a t  b lee d in g  
ep iso d es  a n d  to  p r e v e n t  b le e d in g  a s s o d a te d  w ỉth  su rg e ry  in  
p a tie n ts  w i th  h a e m o p h ỉ lia  A  o r  h a e m o p h ilia  B w h o  h a v e  
d e v e lo p e d  a n d b o d ie s  to  ía c to r  v i n  o r  £actor IX, resp ec tiv e ly , 
a n d  in  a c q u ire d  h a e m o p h i lia  (see  H aem o p h ilia s , p . 1 1 26 .3 ). 
I t  m a y  a lso  b e  u s e d  in  c o n g e n ita l  ỉ a a o r  v u  d e S d e n c y  a n d  
G la n z m a n n 's  th ro m b a s th e n ia  (see  In h e r i te d  H a e m o n h a g ỉc  
D iso rders, p . 1 1 2 8 .2 ). F a c to r  v n a  m a y  a lso  b e  u se íu l in  
p a tie n ts  w i th  v o n  W ille b ra n d 's  d ise a se  (p. 1 1 29 .3 ). F a c to r  
v n a  ũ  g iv e n  a s  t h e  re c o m b in a n t  fo rm , ep ta c o g  a lỉa  
(ac tiv a te d ). E p ta c o g  a ỉía  (ac tiv a ted )  100 m ic ro g ra m s is 
e q u iv a le n t to  5 0 0 0  in te m a t io n a l  u n its .

In  th e  ư e a tm e n t  o f  b le e d ỉn g  e p iso d es  i n  p a tie n ts  w i th  
h a e m o p h ỉ l i a .  a n  in it ia l  d o se  o ỉ  e p ta c o g  a lỉa  (ac tiv a ted ) 
9 0 m ic ro g ra m s /k g  is  g iv e n  b y  in ư a v e n o u s  b o lu s  in je c tio n  
o v e r  2 to  5 m ỉn u te s .  F u r th e r  d oses  m a y  b e  g iv e n  as r e q u ire d  
to  a c h ie v e  a n d  m a in ta in  h a e m o stas is , in it ìa l ly  e v e ry  2  to  3 
h o u rs .  T h e  d o se  m a y  t h e n  b e  a d Ịu s te d  (e S ec tiv e  doses h a v e  
ra n g e d  h o m  35 to  1 2 0 m ic ro g ra m s/k g ) , o r  th e  d o s in g  
in te rv a l  in c re a se d , a c c o rd in g  to  re sp o n se . T re a tm e n t  m a y  
n e e d  to  b e  c o n t in u e d  fo r  u p  to  3 w e e k s  o r  m o re  fo llo w in g  
se rio u s  b le e d in g  e p iso d e s . A  s im ila r  re g im e n  m a y  b e  u se d  in  
p a tie n ts  vvỉth h a e m o p h i lia  w h e n  th e y  u n d e rg o  a n  in v as iv e  
p ro c e d u re  o r  s u rg e ry , i n  w h ic h  case  th e  in it ia l  dose  s h o u ld  
b e  g iv en  im m e d ia te ly  b e ío re  th e  in te rv e n t ìo n . M ild  to  
m o d e ra te  e p iso d e s  o f  jo in t ,  m u s d e ,  o r  m u c o c u ta n e o u s  
b lee d in g  m a y  b e  a d e q u a te ly  m a n a g e d  w ith  2  o r  3 doses  o f  
9 0 m ic ro g ra m s /k g  g iv e n  a t  3 - h o u r  in te rv a ls ,  w i th  1 
a d d it io n a l  d o se  u  r e q u ữ e d ;  a lte m a tiv e ly ,  a  s ing le  dose  o ỉ  
2 7 0  miCTOgrams/kg m a y  b e  g iv en . w h e n  th e s e  re g im en s  fo r  
m ild  to  m o d e r a te  b le e d in g  a re  u s e d  a s  h o m e  th e ra p y , 
ữ e a tm e n t  s h o u ld  n o t  e x c e e d  2 4  h o u n .

In  ỉ a c t o r  v n  d e A d e n c y ,  th e  u s u a l  d o se  o f  ep taco g  a lía  
(ac tiv a ted )  fo r  ư e a t in g  b lee d in g  ep iso d e s  o r  p re v e n t in g  
b le e d ỉn g  d u e  to  s u rg e ry  o r  in v a s iv e  p ro c e d u re s  is 15 to  
3 0  m ic ro g ra m s/k g  e v e ry  4  to  6  h o u r s  u n t i l  h a e m o s ta s ứ  i$ 
a c h iev ed .

In  G l a n z m a n n 's  t h r o m b a s t h e n i a  t h a t  is r e h a a o r y  to  
p la te le t  tra n s íu s io n s ,  t h e  u s u a l  d o se  o f  ep ta c o g  a lỉa  
(ac tív a ted )  fo r  ư e a t in g  b le e d in g  ep iso d e s  o r  p re v e n t in g  
b le e d in g  d u e  to  s u rg e r y  o r  in v a s iv e  p ro c e d u r e s  is 
9 0  m ic ro g ra m s/k g  e v e ry  2  h o u rs ;  a t  lea s t  3 d o ses  sh o u ld  b e  
gi v e n .

E p taco g  a lla  p e g o l ( a a iv a te d ) .  a  lo n g -a c tin g  p e g y la te d  
ỉo rm  o f t h e  d ru g , is  u n d e r  in v e s tig a tio n  in  p a tie n ts  w i th  
h a e m o p h iỉia s  A  a n d  B vvho h a v e  d e v e lo p e d  an tib o d ies .

R ev ievvs.
1. Poon M -C  Usc of recom binani ỉactor vna  ỉn hereditary blceding 

disorders. Curr Opin Hematoỉ 2001; 8ỉ 312-18.
2. Mỉdathada MV, t í  al. Recombinam b c to r  Vlla ỉn ứic treaanent o ỉ 

blecdlng. Am J  ơ in  Pathoỉ 2004; U l :  124-37.
3. Anonymous. Novoseven for non-bemophỉỉla hemostasis. Med Ltít Drugs 

Ther 2004; 46: 33-4.
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of haemophilia patients w ith inhibiton: analysỉs from the Hemophỉlỉa 
and Thrombosis Research Socỉety Regỉsưy. HaanophiUa 2005; 11: 10O-
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5. Sỉddỉqui MAA, Scott LJ. Recombinant íactor VHa (epcacogalía):arevỉew  
of tts use ỉn congenhal o r  acquiređ haemophiỉỉa and o ther congenitaỉ 
bleedỉng dỉsorders. Drugs 2005; 65: 1161-77.

6. M aiianĩ G. t í  al. cõogenital ỉa a o r  v n  defidency: ứierapy w ith 
recooibinanc aaỉvaced ỉactor VO—a aitíca l appraisal. HaimophUia 2006; 
12: 19-27.

7. Sum ner MJ, t í  aỉ. T reatraent o ỉ acỊtiữed haemophỉỉỉa w ỉth rẹcombinant 
acdvated FVO: a a ỉtíc a l appraisaỉ. Haemophilia 2007; 13:451-61.

8. ObergíeU K  t í  a l  Recom binant aaỉvated  bc to r v o  for haemophlỉỉa 
patíents w ith inhỉbỉtors undergoing orthopaedỉc surgery: a review of the

. Uterature. Haemophitía 2008; 14:233-41.

A d m in ỉs tr a t io n . R e c o m b in a n t  ia c to r  v n a  is  u su a lly  g iv e n  
b y  b o lu s  in tr a v e n o u s  in je c tio n . T h e  su c ce ss íu l u se  o f c o n -

tin u o u s  in lu s io n  h a s  b e e n  d e sc r ib e d  in  a  fe w  sm all s tu d ies  
a n d  case r ẹ p o r ts .1

1. Stađmỉk JM. Gabay MP. Coaúnuous inỉusỉon of coaguỉation ỉactor 
prođuas. Amt Pharmacoứttr 2002; 36: 882-91.

AdministratTon in children. C h ild re n  a re  g e n e ra lỉy  g iv en  
s im ila r m ic ro g ra m /k g  doses  o f  e p ta c o g  a lỉa  (acd v a ted ) to  
th o se  u sed  in  a d u lts  fo r b le e d in g  in  h a e m o p h ilia  (see 
above). H ovvever, c h ild re n  d e a r  t h e  d ru g  íã s te r  th a n  
a d u lts  a n d  m a y  n e e d  h ig h e r  doses  to  a c h iev e  s im ila r 
p lasm a c o n c e n ơ a tio n s .

T h e  u se  o ỉ  e p ta c o g  a lfa  (ac tiv a te d )  in  c h ild re n  ío r  
b leed in g  o f  v a rio u s  ca u se s  h a s  b e e n  re v ie w e d .u

1. Mathew p, Young G. Recombinant ỉactor VOa ỉn paediatrỉc bĩeedỉng 
dỉsorders-a 2006 revỉew. Haemophilia 2006; 12:457-72.

2. Goỉdsteỉn B. t í  ai. Evỉdencé>based use o( recom bừunt FVOa 
(HovoSeven. NỉaStase) to r the treatm ent of hemóphỉlỉa wỉth inhỉbỉtors 
in chlldren and adolescents. Transfia Apher Sá  2008; 38:25-32.

Haemorrhcigìc disorders. A s vvell as  b e in g  u se d  ỉn  p a d e n ts  
w ith  h ae m o p h ilia , r e c o m b in a n t  l a a o r  VHa h a s  b e e n  trie d  
o r  inv estig a ted  in  p a tìe n ts  w i th  b le e d in g  o ỉ  v a rio u s  o th e r  
cau ses .u  T h ere  h a v e  b e e n  r e p o r ts  o f  re c o m b in a n t ỉác to r  
VHa u sed  to  m a n a g e  o r  p r e v e n t  b le e d in g  a s so d a te d  w ith  
o ra l5' 5 o r  p a re n te ra l*  a n tic o a g u la n ts . T h e re  a re  a lso  a  ỉe w  
rep o rts  of i t  su ccessỉu lỉy  c o n ơ o l l in g  b lee d in g  a s so d a te d  
w ith  d iữ u se  a lv e o la r  h a e m o r rh a g e 7'9 o r  d e n g u e  h a e m o r -  
rh ag ic  f e v e n 10 it h a s  a lso  b e e n  s tu d ỉe d  in  th e  m a n a g e m e n t 
o f  a cu te  va riceal b le e d in g  (p. 2 5 6 3 .1 ) .  I n  th e  m a n a g e m e n t 
o ỉ  m a sà v e  p o s tp a r tu m  h a e m o r rh a g e  (p . 2 1 3 0 .2 ), rec o m b i-  
n a n t  f a a o r  v n a  is in c re a sỉn g ly  b e in g  u s e d  w h e n  S tan d ard  
m ed ical a n d  su rg ica l th e ra p ie s  a re  in a d e q u a te .  T h e re  a rẹ  
suggestions th a t  i t  m a y  re d u c e  th e  n è e d  fo r  b lo o d  P ro 
ducts, c o n tro l b le e d in g  s u ỉB d e n tly  to  allovv tra n s íe r  o ỉ  th e  
p a tie n t  to  a  ía d l i ty  w h e r e  a n g io g ra p h y  a n d  em b o lisa tio n  
c a n  b e  p e rỉo rm e d , a n d  re d u c e  th e  n e e d  fo r h y s te r -  
e a o m y ."  H o w e v e r, e v id e n c e  co n s is ts  Iargely  o f  cáse 
rep o rts  a n d  ca se se rie s. A l th o u g h  ad v ic e  h a s  b e e n  p u b -  
lished , b a sed  o n  th ỉs  e v id e n c e  a n d  e x p e r t  o p in ío n ,12 th e  
p lace  of r e c o m b in a n t íac to r  v n a  in  t h e  ư e a tm e n t  o f p o st- 
p a rtu m  h a e m o r rh a g e  re m a in s  to  b e  c o n ũ rm e d . In ỉtia l 
ỉn v estig a tio n  o f re c o m b in a n t  ỉa c to r  v n a  in  th é  a c u te  m a n -  
a g e m e n t of In tra c e re b ra l  h a e m o n h a g e  w a s  p ro m is in g ,13 
b u t  a  p h a se  3 s tu d y  ío u n d  th a t  i t  d id  n o t  re d u c e  th e .  ra te s  
o f  d e ã th  o r  s e v erẽ  d isab ility , c o m p a re d  w ith  p la c e b o .14 
R e c o m b ìn a n t t a a o r  v n a  is a lso  u n d e r  in v e s tíg a tio n  in  th e  
m a n a g e m e n t o f se rio u s  b le e d ỉn g  a ỉ t e r  su rg e ry  o r  tra u -  
m a .15-'4

1. Lam MSH, Sỉms-McCaỉlum RF. Recombỉnant ỉactor VOa ỉn the
treatment oí non-hemophilỉac bỉeedỉng. A m  Pharmaeơtỉưr 2005; 39: 
885-91. .

2. Maỉỉaikey G. tí  aL An evaluatỉon oỉ eptacog alía in  nonhaemophỉỉỉac 
oondỉdons. Drugs 2008; 68:1665-89.

3. Deveras RAE, Kessỉer CM. Reversaỉ of warfarin-induced excesâve 
antícoagulatỉon wỉth recombinant hum an ỉactor VOa concentnite. A m  
btítm M td  2002; 137: 884-8.

4. Freeman wt>, t í  aỉ. Recombinant ỉactor VOa ỉor rapid reversaỉ of 
warỉarỉn andcoagulatbm ỉn acute intracraniaỉ hemorrhage. Aíayo ơ m  
Pnx 2004; 79: 1495-1500.

5. Talkad A. t í  a i  Reversal oỉ warỉarin-ỉnduced anúcoaguladon wỉth ỉactor 
VUa prior to rt-PA ỉn acute stroke. Neurology 2005; 64:1480-1.

6. Vavra KA, t í  ai. Recombỉnant h c to r v ó a  to manage major bỉeeding ừom  
newcr partm eraỉ antícoaguỉants. A m  Pharmaather 2010; 44: 718-26.

7. Bctcnslcy AD, Yankaskas JR. Factor VBa ỉor alveoỉar hem oưhage in 
mỉcroscopic polyangỉỉtỉs. Am J  Rtspir Crờ Can Med 2002; 166: 1291-2.

8. Pastores SM. t í  al. Dỉffuse aỉveolar hemorrhage aher aỉlogeneỉc 
hematopoietic stem-cell transplamadon: treacment wỉth recombỉnant 
ỉactor VTIa. Chat 2003; 124: 2400-2403.

9. Henke D. tí ai. Successhỉl treatm ent of diữuse alveoỉar hemorrhage with 
actỉvated ỉactor vn. A m  bttem Med 2004; 140:493-4. -

10. Chuansumrit A. t í  ai. The use of recom bỉnant actỉvated ỉactor v n  for 
controlỉing Uíc-threatenỉng bleeding ỉn dengue shock syndrome. Blaod 
Cm ị  ĩibnnoỉ 2004; 15: 335-42.

11. Karaỉapillai D. Popham p. Recombtnam ỉa a o r  Vĩla in massive 
postpartum haemorrhage. ĩttt J  Obsití A naĩh  2007; 16: 29-34.

12. Welsh A. tí a i  Guỉdelỉnes íor the use oí recombinant actívated íactor v n  
in massive obstetrỉc haemorrhage. Ausí N  2  J  Obsttí Gynaeeoỉ 2008; 48: 
12-16.

13. Mayer SA. tí  ai. Recombinant aaỉvated  ỉa a o r  v n  ỉor acute intracerebral 
hemorrhage. N Engi J  Med 2005; 352: 777-85.

14. Mayer SA. tí  ai. FAST Trial Investigaton. EíTicacy and saỉery oỉ 
recombinant actỉvated tactor v n  íor acũte ỉntracerebrâi hemorrbage. N 
EngUMed 2008; 358: 2127-37.

ỉ  5. Dutton Rp. tí  aỉ P aao r VQa for correctíon of traumatỉc coaguỉopathy. J  
Trauma 2004; 57: 709-18.

16. Le vi M. tí  aL Efficacy and  saỉety of recom binant ỉactor vna  ỉor treatm ent 
of severe bleedỉng: a systematỉc review. Crit Can Med 2005; 33: 883-90.

Adverse Effects and Precautions
U se of ep ta c o g  a lỉa  (ac tív a te d )  m a y  b e  a s so đ a te d  w ith  
n a u se a , v o m itin g , s k m  re a c tio n s ,  fev e r , h e a d a c h e , a n d  
c h an g es in  b lo o d  p re s s tư e .  R e p o r ts  o f  h y p e rse n s itiv ỉty  
i n d u d in g  a n a p h y la x is  a re  r a re ,  b u t  e p ta c o g  a lỉa  (ac tiv a ted ) 
sh o u ld  b e  a v o id e d  o r  u s e d  w i th  c a u tio n  in  p a tie n ts  w h o  a re  
knovvn to  b e  h y p e rse n s it iv e  to  mouse, hamster, o r  hovint 
p r o td n s .  E p taco g  a iía  (a c tiv a te d )  s h o u ld  b e  u s e d  vvith 
c a u tio n  in  p a t ie n ts  w ì th  c o n d it io n s  a s s o d a te d  vvith 
d rc u la tin g  tis su e  ía c to r , su  c h  as  a d v a n c e d  a th e ro sd e ro s is , 
c ru sh  in ju ry , o r  se p tic a e m ia , s in c e  t h e r e  is a  r isk  of 
p re d p i ta t ín g  th ro m b o s is  o r  d is s e m in a te d  in tra v a sc u la r  
c o ag u la tỉo n .

The Symbol ®  denotes a substance whose use may be restricted in  certain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed
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Effects on the cardiovascular System. R e p o r ts  o f 185 se r-  
io u s  th ro m b o e m b o lic  e v e n ts  a s so d a te d  w ith  ep ta c o g  a lfa  
(a c tiv a te d ). t h a t  h a đ  b e e n  rec e iv e d  b y  th e  FD A  u p  to  t h e  
e n d  o f 2Q04, h a  v e  b e e n  rev ievved .1 D a ta  w e re  c o lle c te d  
b o m  b o th  d in ic a l  s tu d ie s  a n d  s p o n ta n e o u s  re p o r ts . V ar- 
io u s  ío im s  o f  a ite r ía l  a n d  v e n o u s  th ro m b o á s  h a d  b e e n  
d e scrib ed , a n d  m o st e v e n ts  w e re  ỉ o u n d  to  h a v e  o c c u rre d  
a ỉ te r  its  u se  ỉo r  u n lic e n sed  in d ic a tio n s  in  p a tie n ts  v v ith o u t 
h a e m o p h ilia . T h ro m b o e m b o lism  in  h a e m o p h ilta c s  ư e a te d  
w ith  e p ta c o g  a lía  (ac tiv a ted ) b e tw e e n  M a y  2 0 0 3  a n d  
D e c e m b e r  2 0 0 6  h as  also  b e e n  rev ievveđ .2 T h e  a v e ra g e  r isk  
o í  a  th ro m b o e m b o lic  e v e n t  w a s  a b o u t  3 .7 5  p e r  1 0 0 0 0 0  
in íu s io n s .

1. 0 'C onneỉỉ KA, tí  ai. Thromboemboỉic adverse events aíter use oí 
recombỉnam human coaguỉatỉon íactor Vlla. JAMA 2006; 295: 293-8.

2. Abshỉre Tr Kenet G. Saĩetỹ update on the use of recombinant ỉactor VTIa 
and the treatm ent oí congenitaỉ and acquỉred defidcncy oí ỉacior VUI or 
DC vvỉth inhlbỉton. Haemơphiỉia 2008; 14: 898-902.

Porphyría. T h e  D rug  D a tab ase  fo r  A c u te  P o rp h y ria , c o m - 
p ile d  b y  th e  N o n v e g ia n  P o rp h y ria  C e n tre  (NAPOS) a n d  
th e  P o rp h y ria  C e n ư e  S w ed en , classifies e p ta c o g  a lla  as  n o t  
p o r p h y r in o g e n ic  it  m a y  b e  u se d  as  a  d ru g  o f first c h o ic e  
a n d  n o  p r e c a u ũ o n s  a re  n e e d e d .1

1. The Drug Database for Acute Porphyria. Avaỉlabie at: hĩtp://vvww. 
drugs-porphyria.org (accessed 13/10/11)

ỉnteractions
H ptacog a ỉỉa  (ac tiv a ted ) sh o u ld  n o t  b e  used  w ith  a n iv a te d  o r  
n o n a c tiv a te d  p r o th ro m b in  c o m p le x  c o n c e n tra te s  b e c a u se  of 
a n  in c re a se d  risk  o f th ro m b o e m b o lism .

Pharmacokinetics
T h e  m e a n  te rm in a l ha]f-life  o f e p ta c o g  a lỉa  ( a a iv a te d )  is 
a b o u t  3 h o u rs .  Hovvever, d e a ra n c e  a p p e a rs  to  b e  re la te d  to  
age , a n d  m a y  b e  in c re a se d  b y  m o re  t h a n  5 0 %  in  c h ild ren . 

R e íe re n c e s .
1. Kỉỉtgaard T, Níelsen TG. Overview of the hum an pharmacokinetics of 

recombỉnant activated ĩactor v n . Br J  ơ in  Pharmacoỉ 2008; 65: 3-1 ].

Preparations
Propríelary Preporations (details a re  given in Volum e B)

Single-ingredieni Preporotions. Arg.: NovoSeven; Austral.: 
NovoSevẽn; Austrũr. NovoSeven; Betg.: NovoSeven; Braz.: 
NovoSeven; Canad.: N iaSuse; Chile: N ovoSeven; China: Novo- 
Seveh (9 ỈK ); Cz~: NovoSeven; Denm.: NovoSeven; Fin.: Novo- 
Seven; F r.: NovoSeven; Ger.: Im m useven; NovoSeven; Gr.: 
NovoSeven; Hong Kong-. NovoSeven; Hung.: NovoSeven; Inđìa: NovoSeven; Irt: NovoSeven; Israel: NovoSeven; ItaL: 
NovoSeven; Provertin-U M  TIM 3; Jpn: NovoSeven; Maỉaysia: 
NovoSeven; Mex.: NovoSeven; Neth.: NovoSeven; Norw.: 
NovoScvẹn; NZ: NovoSeven; Phũipp.: NovoSeven; Pol.: Novo- 
Seven; Port: NovoSeven; Rus.: cóãgil-V Q (Koanui-VD); Novo- 
Seven  (H oboC 3 b c h ) ; S.Afr.: NovoSeven; Singapore: NovoSeven; Spaửt: NovoSeven; Sweí: N ovoSeven; Switz.: NovoSeven; Thai.: NovoSeven; Turk.: N ovoSeven; UK: NovoSeven; Ukr.: 
NovoSeven (HoBOceBeH); USA: NovoSeven.

Ptiormocopoeioi Prepomtions
Ph . E ur.: H um an  Coagulation Pactor v n .

Factor VIII
AHF; Antihaemophilic Factor; Facteur VIII; Factor antihemo- 
fỉlico A; AHTnreMCxỊinnntecKnii OaKTop; OaKTop VIII.

.ATC —  B02BD01. •- 
ATC Vet —  QB02BDQ2.
U M ::— . 839MOZ74GK (human fơơor VIII); P89DR4NY54 
(recòmbmant tiuman faơor VIII).

D e s c r ip t i o n .  P ac to r  v m  is a  p la sm a  p ro te in  in v o lv e d  in  
b lo o d  c o a g u la tio n . I t m a y  b e  o b ta in e d  b o m  h u m a n  p lasm a  
o r  p ro đ u c e d  b y  re c o m b ín a n t DN A  te c h n o lo g y . T he  n a m e s  
M o ro c to c o g  A lfa (see b e lo w ), O c to co g  Alfa (see  b e lo w ), a n d  
R u rio ctó co g  A lfa a re  i n  u se  fo r r e c o m b in a n t  íac to r  vin. 
P h a rm a c o p o e ia s .  M a n y  p h a rm a c o p o e ia s  h a v e  m o n o -  
g rap h s , i n d u d in g  Eur. (see p . v ii).

P h . B u r . 8 : (H u m a n  C o a g u la tio n  P a a o r  v m ;  F ac to r v m  
C o a g u la tìo n is  H u m a n u s ; D ried  F a c to r  vin F ra c tio n  B P 
2 0 1 4 ). A  s te r ile  fre e z e -d rie d  p re p a ra tio n  o f a  p lasm a  p ro te in  
ừ a c t io n  th a t  c o n ta in s  th e  g ly co p ro te in  c o a g u la tìo n  ía c to r  
v m  w ith  v a ry in g  a m o u n ts  o f  v o n  W ille b ra n d  ía c to r, 
d e p e n d in g  o n  th e  m e th o d  o f  p re p a ra tío n . I t  is p re p a re d  b o m  
h u m a n  p la sm a  o b ta in e d  b o m  b lo o d  b o m  h e a lth y  d o n o rs ;  
t h e  p la sm a  is te s te d  ỉo r  th e  a b se n c e  o ỉ  h e p a ó tis  B su ría c e  
a n tíg e n  a n d  a n tíb o d ies  a g a in s t  HTV-1 a n d  HIV-2 a n d  
h e p a tì tis  c v ữ u s .  T h e  m e th o d  o f p re p a ra tìo n  in d u d e s  a s te p  
o r  s te p s  t h a t  h a v e  b e e n  shovvn to  re m o v e  o r  in a c tìv a te  
k n o v v n  a g e n ts  o f ìn íe c tio n . T h e  ỉa c to r  v m  h a c tio n  is 
d isso lv ed  in  a n  a p p ro p r ia te  l iq u id , p a sse d  th ro u g h  a 
b a c te r ia - re te n tiv e  filter, d is tr ib u te d  a s e p t íc a l ly in to  th e  fin a l 
c o n ta in e rs , a n d  im m e d ìa te ly  f ro z e n . T h e  p r e p a ra tio n  is 
fre e z e -d r ie d  a n d  th e  c o n ta in e rs  s e a le d  u n d e r  v a c u u m  o r 
u n d e r  a n  in e i t  gas. A u x ilia ry  su b s ta n c e s  su c h  as  a  s tab ilise r

m a y  b e  ad d e d . N o  a n tim ic ro b ia l  p re se rv a tiv e  o r  a n tib io tìc  is 
a d d e d . T h e  s p e d íìc  a c tiv ity  is  n o t  less t h a n  1 in te m a t io n a -  
l u n i t  o f  ía c to r  VIH:G p e r  m g  o f  to ta l  p r o te in  b e ío re  th e  
a d d it io n  o f  a n y  p r o te in  s tab ilỉse r. W h e n  re c o n s t itu te d  as 
s ta te d  o n  th e  la b e l  t h e  r e s u ltin g  s o lu tio n  c o n ta in s  n o t  Iess 
t h a n  2 0  in te m a t io n a l  u n i ts  o f  la c to r  V Iữ :C  p e r  m L.

A  vvhite  o r  p a le  yellovv h y g ro sc o p ic  p o vvder o r  ừ ia b le  solid . 
S to re  in  a ir t íg h t  c o n ta in e rs .  P ro te c t  ừ o m  lig h t.

P h .  E u r .  8: (H u m a n  C o a g u la tio n  F a c to r  v i n  (rD NA ); F a c to r  
v r a  C o a g u la tio n is  H u m a n u s  (A D N r)D ried  F a c to r  v i n  
(rD N A ) BP 2 0 1 4 ) . A f re e z e -d rie d  p re p a ra tio n  o f g ly co p ro - 
te in s  h a v in g  th e  sa m e  a c tiv ity  as c o a g u la tio n  ía c to r  v i n  in  
h u m a n  p lasm a . I t is p re p a re d  as  íu ll - le n g th  í a a o r  v i n  
(o cto co g  aU a), o r  as  a  s h o r te n e d  tw o -c h a in  s tru c tu re  
( re la tiv e  m o le c u la r  m ass  9 0  0 0 0  a n d  8 0  0 0 0 ), in  vvhich th e  
B -d o m a in  h a s  b e e n  d e le te d  f ro m  th e  h e a v y  C hain 
(m o ro c to c o g  aU a). F u ll- le n g th  h u m a n  rD N A  c o a g u la tio n  
ía c to r  V in  c o n ta in s  25  p o te n t ia l  N -g ly co sy la tio n  s ites, 19 in  
th e  B -d o m a in  o f  th e  h e a v y  Chain, 3 in  t h e  r e m a in in g p a r t  of 
th e  h e a v y  C hain  ( re la tiv e  m o le c u la r  m a ss  9 0 0 0 0 )  a n d  3 in  
th e  lig h t Chain ( re la tiv e  m o le c u la r  m ass  8 0 0 0 0 ) .

H u m a n  c o a g u la tio n  ía c to r  v m  (rD N A ) is p ro d u c e d  b y  
re c o m b in a n t  DN A  tec h n o lo g y  in  m a m m a lia n  cell c u ltu re .  
A u x ilia ry  su b s ta n c e s  su c h  as  a  s ta b ilise r  m a y  b e  a d d e d . A 
vvhite  o r  s lig h tly  yellovv p o w d e r  o r  tria b le  m ass. pH  o f th e  
re c o n s t itu te d  p re p a ra tio n  is 6 .5  to  7 .5 . P ro te c t fro m  ligh t.

Moroctocog Alfa IBAN, rlNNÌ

Moroctocogum Alfa; Moroktokog Alfa; Moroktokogialía; 
MopOKTOKor Aflb<|>a.
( i — 742)-(1637— IS48)-Blood-coagulation factor VIII 
(human reduced) complex w ith 1649— 2332-blood- 
coaguíation íactor VIII (human reduced).
CAS —284036-24-4.
U M  —  / 1 3 E 3 Z 3 0 J .

P h a rm a c o p o e ia s .  Eur. (see  p . vii) i n d u d e s  u n d e r  th e  title  
H u m a n  C o a g u la tio n  F a a o r  v i n  (rD N A ) (see  ab o v e).

Octocog Alfa /8AN. rlNNỊ

Bay-w-6240; Factor VIII (rDNA); Octocogum Alfe; OicroKor 
Anbộa.
BỈood-coagulation factor VIII (human), glycoíorm ạ.
C A S  —  1390 7 6 -6 2 -3 .

P h a rm a c o p o e ia s .  Eur. (see  p . v ii) i n d u d e s  u n d e r  th e  title  
H u m a n  C o a g u la tio n  F a c to r  v i n  (rD N A ) (see  ab o v e).

Units
T h e  p o te n c y  o f  í a a o r  v i n  is ex p re sse d  in  in te m a t io n a l  u n its  
a n d  p r e p a r a t ỉo n s  m a y  b e  a s sa y e d  u s in g  th e  s ix th  
I n te rn a t io n a l  S ta n d a rd  fo r  b lo o d  c o a g u la tio n  ỉ a a o r  v n i  
c o n c e n tra te ,  h u m a n  (1 9 9 8 ).

Uses and Administration
F a c to r  VTU ứ  u se d  as  re p la c e m e n t  th e r a p y  in  p a tie n ts  vvith 
h a e m o p h ilia  A , a  g e n e tic  d e h d e n c y  o f í a a o r  v m ;  i t  m a y  
a lso  b e  u s e d  in  a c q u ire d  h a e m o p h ilỉa  (see  H aem o p h ilỉa s , 
p . 112 6 .3 ).

P re p a ra tio n s  o f la c to r  v m  m a y  b e  d e riv e d  b o m  h u m a n  
p lasm a  o r  r e c o m b in a n t  so u rc e s . T h e y  a re  u se d  to  c o n tro l 
b le e d in g  ep iso d e s  in  th e  ư e a tm e n t  o f p a tìe n ts  vvith 
h a e m o p h ilia  A  a n d  to  p r e v e n t  b lee d in g  ep isodes  in  su c h  
p a ú e n ts  u n d e rg o in g  d e n ta l  a n d  su rg ica l p ro ce d u re s . T h ey  
m a y  a lso  b e  u s e d  fo r  lo n g - te rm  p ro p h y la x is  in  p a tie n ts  vvith 
s e v e re  h a e m o p h ilia  A.

P re p a ra tio n s  o f í a a o r  v i n  a re  g iv e n  b y  s lo w  im ra v e n o u s  
in je c tio n  o r  s h o r t  in ỉu s io n ,  a n d  so m e  o c to c o g  a lỉa  
p re p a ra tio n s  m a y  a lso  b e  g iv e n  b y  c o n tin u o u s  in fu s io n . 
T h e  d o sag e  o f  ía c to r  v m  s h o u ld  b e  d e te rm in e d  fo r  e a c h  
p a tie n t  a n d  w ill v a ry  w ith  th e  d rc u m s ta n c e s  in v o lv in g  
b le e d in g  o r  ty p e  o f  s u rg e ry  to  b e  p e rio rm e d . I n  ad u lts , a  dose  
o f  1 in te m a t io n a l  u n i t /k g  h a s  b e e n  re p o r te d  to  ra is e  th e  
p lasm a  c o n c e n ơ a t io n  oi ía c to r  v n i  b y  a b o u t 2 %  (of 
n o rm a l) .  T h e  re s p o n s e  m a y  b e  lovver in  c h ild re n . A 
su g g e ste d  ỉo rm u la  to  ca lc u la te , a p p ro x im a te ly , th e  d o se  
r e q u ire d  ỉo r  a  g iv e n  e ỉỉe c t is:

units = w t (kg)X 0.5X %  desired increase (of normal)

R e c o m m e n d e d  d o ses  v a ry  d e p e n d in g  o n  th e  p r e p a ra tio n  
u se d , b u t  th e  ỉo llovving  in c re m e n ts  in  p lasm a  c o n c e n tra tio n  
o í  í a a o r  V in  h a v e  b e e n  sug g ested :
•  fo r  ra i ld  to  m o d e r a te  h a e m o r rh a g e  a n  i n a e a s e  to  2 0  to  

3 0 %  of n o rm a l ,  u s u a lly  vvith a  s in g le  d o se  o f 10 to  
15 u n i ts /k g

•  ỉo r  m o re  se rio u s  h a e m o ư h a g e  o r  m in o r  su rg e ry  a n  
in c re a se  to  3 0  to  5 0 %  o f n o rm a l,  b y  a  u s u a l  in itia l do se  of 
15 to  2 5 u n i ts /k g  ío llovved b y l 0 t o l 5 u n i t s / k g  e v e ry  8 to  
12 h o u rs  if r e q u ire d

•  fo r  se v e re  h a e m o ư h a g e  o r  m a jo r  s u rg e ry  a n  in c re a se  to  
8 0  to  1 0 0 %  o f n o rm a l  m a y  b e  n e c essa ry , th e  u s u a l  in itia l

d o se  b e in g  4 0  to  5 0 u n i ts /k g  f o llo w e d  b y  2 0  ti 
2 5 u n ỉ ts /k g  e v e ry  8  to  12 h o u rs .  S o m e  o a o c o g  alfí 
p re p a ra tio n s  m a y  a lso  b e  g iv e n  fo r  m a jo r  su rg e ry  as  a i 
in itìa l p re -o p e ra t iv e  b o lu s  íollovved b y  a  c o n tin u o u  
in íu s io n , a d ju s te d  p o s to p e ra tiv e ly  to  d a ily  d e a r a n c e  a n t  
d e s ire d  ỉa c to r  v m  c o n c e n tra tìo n s  

F o r  lo n g - te rm  p ro p h y la x is  in  s e v ere  h a e m o p h i lia  A, doses  0 

10 to  5 0 tm i ts /k g  e v e ry  2  o r  3 days, as  r e q u ire d ,  m ạ y  b t  
u se d .

I n  p a tie n ts  w ith  in h ib i to ry  a n tib o d ie s  to  h tu n a n  íacto- 
VTU, a p o r d n e  í a a o r  v m  p re p a ra tio n  h a s  b e e n  u se d . It< 
m a n u í a a u r e  w a s  d isc o n t in u e d  in  2 0 0 4 , b u t  a  re c o m b in a m  
p r o d u a  (O B I-1 ) is in  d e v e lo p m e n t.

S o m e  í a c to r  V U I c o n c e n t r a te s  a ls o  c o n ta in  v o r  
VVilIebrand ía c to r  a n d  th e s e  p re p a ra tio n s  m a y  b e  u se d  ir  
th e  m a n a g e m e n t  o f  v o n  W ille b ra n d 's  d ise a se  (p . 1129.3) 
C o m m e r d a l  v e ry  h ig h ly  p u r ih e d  a n d  r e c o m b in a n t  íacto) 
v m  p re p a ra tio n s  d o  n o t  c o n ta in  a p p re d a b le  a m o u n ts  o í  v o r  
W ille b ra n d  ía c to r  a n d  a re  th u s  in eH ectiv e .

Cryopreãpừate is a n  a lte m a t iv e  so u rc e  o f  d o t t i n g  í a a o n  
a n d  c o n ta in s  ía c to r  VUI, í a a o r  XIII, v o n  W ille b ra n d  factor, 
B b rin o g en , a n d  í ib r o n e a in .  It h a s  b e e n  u s e d  in  th e  
t r e a tm e n t  o f  h a e m o p h ilia  A  a n d  v o n  W ille b ra n d 's  disease 
b u t  s a íe r  m o re  sp ecilic  c lo ttin g  f a a o r  a l te m a t iv e s  a re  novv 
a v a ila b le  a n d  p re ỉe rre d .

R e v le w s .
1. McCormack PL Plosker GL Octocog alía, pỉasma/albumin-íree method. 

Drup  2005; 65: 2613-20.
2. Fraropion JE. Wagsiaff AJ. Sucrose-ỉormuỉated octocog aỉfa: a revievv OI 

ỉts usc In patỉents wiih haemophilìa A. Drugs 2008; 68: 839-53.

Administration. S u rg ica l p ro p h y la x is  o r  signỉB cant 
h a e m o r rh a g e  in  p a tie n ts  w ith  h a e m o p h ilia  A  is u su a lly  
m a n a g e d  w ith  in je a io n s  o f í a a o r  v m  g iv en  in u a v e n o u s ly  
e v e ry  8 to  12 h o u rs . Hovvever, c o n tin u o u s  in ư a v e n o u s  
in íu s io n  h a s  b e e n  u s e d  as a n  a lte m a t iv e .12 I t p rev e n ts  
w id e  í lu c tu a t ìo n s  in  ỉ a a o r  v m  p lasm a  c o n c e n tra t io n s  an d  
th e r e  is a  p ro g re s ã v e  d ec re a se  in  d e a ra n c e  a s s o d a te d  w ith  
s te a d y  S ta te. S tu d ies  h a v e  su g g ested  th a t  c o n tin u o u s  in fu - 
s io n  is a s  e íle c tiv e  a s  b o lu s  in je c tio n , b u t  w i th  a  lovver 
c o n c e n tra te  r e q u ir e m e n t.  C o n c e m s  a b o u t  c o n tin u o u s  
in ỉu s ỉo n  in d u d e  ỉa c to r  v m  stab ility , b a c te r ia l  c o n ta m in a -  
tio n , lo ca l ir r ita tio n  a n d  th ro m b o p h le b itis , a n d  in h ib ito r  
{ o rm atio n .

1. Suchnik JM, Gabay MP. Coniìnuous iníusion of coagulaiion íaao r 
Products. Artrt Pharmacother 2002; 36: 882-91.

2. Schuỉman s. Contlnuous inhisìon. Haemophiìia 2003; 9: 368-75.

Adverse Effects and Precautions
A llerg ic  re a c tio n s  m a y  so m e tim e s  íollovv th e  u s e  o f íac to r 
VUI p re p a ra tio n s ;  t h e  chills, u r tic a ria , a n d  h e a d a c h e  
e x p e rie n c e d  b y  so m e  p a tie n ts  m a y  b e  a lle rg ic  m an iỉes ta -  
tio n s . T h e re  is th e  p o ssib ility  o f in ư a v a s c u la r  h a e m o ly s is  in  
p a tie n ts  vvith b lo o d  g ro u p s  A, B, o r  AB re c e iv in g  h ig h  doses 
o r  í re q u e n tly  re p e a te d  doses  of ỉ a a o r  VUI p re p a ra tio n s  d u e  
to  th e  c o n te n t  o f b lo o d  g ro u p  iso a g g lu tin in s ; a lso  m assive  
doses  o f  so m e  p re p a ra tio n s  m a y  p r o d u c e  h y p e rỉib r in o g e n -  
ae m ia . S u c h  risks s h o u ld  b e  re d u c e d  xw ith  m o re  h ig h ly  
p u riB ed  p re p a ra tio n s .

F a c to r  v m  p re p a ra tio n s  h a v e  b e e n  a s s o d a te d  vvith th e  
ơ a n s m is s io n  o f  so m e  v ira l in le c tio n s , in d u d in g  h e p a titis  B 
a n d  c, a n d  m o re  n o ta b ly  tra n sm is s io n  o f  HTV. S tte n u o u s  
e íío r ts  a re  novv u n d e r ta k e n  to  sc re e n  th e  d o n o r  m ate ria l 
h o m  v vh ich  ỉa c to r  v i n  m a te ria l  is o b ta in e d  a n d  n e w  
m e th o d s  o f  m a n u la c tu r e  h a v e  a lso  b e e n  in ư o d u c e d  w ith  
th e  a im  o f  in a c tiv a tin g  a n y  v iru se s  p re s e n t.  V a c d n a tio n  
a g a in s t  h e p a ti t i s  A a n d  B is r e c o m m e n d e d  fo r  p a tie n ts  n o t  
a lr e a d y  im m u n e .  R e c o m b in a n t  p r e p a r a tìo n s  a re  also  
a v a ỉlab le .

S o m e p a tíe n ts  d e v e lo p  a n n b o d ie s  to  f a c to r  VUI (see 
R es is ta n c e , p . 1 1 49 .1 ).

Effects on blood plateleis. T h e re  h a v e  b e e n  ca se  r e p o r ts  o l 
th ro m b o c y to p e n ia  a s s o d a te d  vvith u se  o f  p o r d n e  íac to r  
VU I.1 A  re tro sp e c tiv e  s tu d y 1 of p a tie n ts  t t e a te d  vvith p o r-  
d n e  ỉa c to r  VUI ío u n d  th a t  th e  p la te le t  c o u n t  fe ll in  6 1 %  of 
175 tn íu s io n s  g iv en  to  57  p a tíe n ts .  T h e  fall w a s  g e n e ra lly  
d in ic a lly  in s ig n ih c a n t  a n d  p la te le t  c o u n t  a p p e a re d  to  
re c o v e r  v v ith in  a n  h o u r .  T h e  e£fect w as, h o v v ev er, dose- 
re la te d , a n d  la rg e r  re d u c tio n s  in  p la te le t  c o u n t  w e re  u su a l-  
ly  a s s o d a te d  vvith in te n s iv e  re p la c e m e n t o v e r  s e v era l days 
fõ r  s tu g e ry  o r  t ra u m a .

1. Green D, Tuỉte GF. Decỉỉning platelet coums and plateỉet aggregatỉon 
durỉng po rdne vm .c inỉusions. Am J Med 1989; 86: 222-4.

2. Hay CRM. tí  a i  Saícty proũỉc oí pordne ỉaao r v m  and ỉts use a$ hospỉtaỉ 
and bom e-therapy ỉor patients with hacmophilia-A and  inhibirors: the 
results of an intem ational survey. Thromb Haemost 1996; 75: 25-9.

Porphyria. T h e  D ra g  D a ta b ase  fo r  A c u te  P o ip h y ria ,  com - 
p ile d  b y  t h e  N orvvegian  P o rp h y ria  C e n tre  (N A PO S) a n d  
th e  P o rp h y iia  C e n t te  S w ed e n , d assiB es ía c to r  v i n  a s  n o t  
p o rp h y rin o g e n ic ;  it  m a y  b e  u se d  as  a  d ru g  o f  Đrst ch o ic e  
a n d  n o  p re c a u t io n s  a re  n e e d e d .1

1. The Drug Database for Acute Porphyria. Available at: http;//www. 
drugs-porphyria.org (accessed 25/10/11)
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Resistance. S o rae  p a tie n ts  w i th  h a e m o p h ilìa  A  dev e lo p  
in h ib i to ry  a n tib o d ie s  to  í a c to r  VUI (see H aem oph ilia s , 
p . 1 1 2 6 .3 ). T h e  risk  is h ig h e s t  w i th in  th e  fiis t 20 to  100 
tre a tm e n ts .  L ovv-nưe a n ũ b o d ie s  a re  u su a lly  tra n s ie n t  a n d  
o v e rc o m e  b y  in c re a se d  o r  c o n tìn u in g  ư e a tm e n t  w ith  fac- 
to r  V in .  W ith  h ig h - t ìư e  h ig h ly  re s p o n d in g  an tibod ies, 
h o w e v e r ,  b lee d in g  e p iso d e s  m a y  n e e d  to  b e  m a n a g e d  w ith  
ỉa c to r  V i n  i n h ib i to r  b y p a ss in g  ừ a c t io n  (ac tiva ted  
p r o th r o m b in  c o m p le x  c o n c e n tra te ) ,  o r  re c o m b ln a n t íac to r  
v n a .  H igh ly  r e s p o n d in g  a n đ b o d ie s  c a n  b e  e rad lca ted  b y  
im m u n e  to le ra n c e  re g im e n s , u s in g  r e g u la r  in íu s io n  o f fac- 
t o i  c o n c e n tx a te s  o v e r  lo n g  p e rio d s ,  w i th  a d d iú o n a l im m u -  
n o s u p p re s s io n  a n d  im m u n o -a d s o r p tio n  in  so m e cases .1 
P o s tm a rk e tm g  m o n ito r in g  in  E u ro p e  h a s  r e v e a le d  a  h ig h e r  
n u m b e r  o f cases o f  in h ib i to r y  a n d b o d ie s  a sso d a te d  w ith  
re c o m b in a n t  ía c to r  v m  p r e p a r a ú o n s  t h a n  w o u ld  b e  
e x p e c te d  f ro m  e x p e r ie n c e  w i th  p la sm a -d e r iv e d  P roduc ts .1 
H o w e v e r, a  re v ie w 3 b y  th e  E M E A  to u n d  th a t , o n  th e  basis 
o f  a v a ila b le  d a ta , i t  w a s  n o t  p o ss ib le  to  e s tim a te  an d  com - 
p a re  t h e  in c id e n c e  o f  in h ib i to r s  b e tw e e n  d U ỉe ren t reco m - 
b in a n t  ỉa c to r  v i n  P ro d u c ts . T h e y  v v a m e d  th a t  re c u tie n c e  
o f  lo v v -tìu e  a n tíb o d ie s  h a d  o c c u rre d  a f te r  svvitching t o m  
o n e  p ro d u c t  to  a n o th e r  in  p re v io u s ly  ơ e a te d  p a tie n ts  w ith  
m o re  t h a n  100 e x p o s u re  d a y s  w h o  h a d  a  h is to ry  of in h ib i-  
to r  d e v e lo p m e n t.  T h e y  a lso  r e q u e s te d  th a t  ỉu r th e r  in v esti-  
g a tìo n  b e  u n d e r ta k e n  b y  c o m p a n ie s  t h a t  m a rk e t  recom bi- 
n a n t  ỉa c to r  v m  P ro d u c ts .

T h e re  h a v e  a lso  b e e n  re p o r ts  o f  lac k  o f e f f e a  w ith  th e  u se  
o f  t h e  re c o m b in a n t  ía c to r  VUI, m o ro c to co g  alfa, ío r  
p ro p h y la x is , in  p a tỉe n ts  w h o  h a v e  n o  e v id e n c e  o f  an tíb o d ies  
to  íâ c to r  v r á . 4

1. Bolton-Maggs PHB. Pasi KJ. Haemophỉllas A and B. Lanctí 2003; 361: 
1801-9.

2. EMEA. EMEA public stateraenu rcvicvv of recombinant íactor vin 
(FVTH) Products and Inbỉbitor developmenc: Advate, Kogenate Bayer/ 
HeUxate NexGen, Kogenate/Helixate, Recorabinate, ReFacto (iỉsued 
lS th  October, 2005). Avaiỉable au  http://www.ema.europa.eu/docs/en_ 
G B/document_Ubrary/Publỉc_statemenƯ2ỡl0/02/W C500074387.pdỉ 
(accessed 13/08/10)

3. EMEA. Public statemem: EMEA comptetes the review oỉ recombinanỉ 
íactor v m  Products and inhibỉtor developmem (ỉssued 3 ỉs t July, 2007). 
Avaỉỉable au http://www.ema.europa.eu/docs/en_GB/document 
ỉỉb ra ry /P u b ỉic _ s ta te m e n t/2 0 0 9 /ỉ 1 /W C 500011389.pdf (accessed 
13/08/10)

4. W yeth Canada, ỉm portant saỉety inỉorm atỉon about ReíaCTo (morocto- 
cog alía), amihemophỉlíc ỉactor (recombinant) [BDDrFVHI] (issued Ỉ5th 
September, 2003). Avaíỉable at: http://www.hc-sc.gc.ca/dhp-mps/alt_ 
ÍO R nat$/hpfb-dgpsa/pdỉ/m edefỉ/reỉaao_hpC 'Cps-eng.pdf (accessed 
29/08/08)

Transmission of iníections. T r e a tm e n t  w i th  h e a t  o r Chem i
cals a n d  efio rts  to  s c re e n  th e  d o n o r  m a te ria l  f ro m  w h ic h  
ía c to r  VUI a n d  o th e r  d o t t in g  {actors a re  o b ta in e d  seem  to  
h a v e  o v e rc o m e  p ro b le m s  w i th  tra n s m is s io n  oi HTV a n d  
h e p a ti t i s  B a n d  c ,  a l th o u g h  th e r e  is c o n c e m  th a t  
n o n - lip id -e n v e lo p e d  v iru se s , s u c h  a s  h u m a n  parvovdrus 
B 1 9  a n d  h e p a tí tis  A , m a y  s till b e  ư a n s m ín e d .  V a c ó n a tio n  
a g a in s t  h e p a ti tis  A  a n d  B h a s  b e e n  rec o m m e n d e d  for a ll 
p a tie n ts  w h o  rec e iv e  o r  m a y  re q u ire  b lo o d  P roducts. 
P la sm a -d e r iv e d  c lo tt in g  ía c to r  p re p a ra tio n s , o r  recom bi- 
n a n t  p re p a ra tio n s  c o n ta in in g  a d d e d  a lb u m in , m a y  c a rry  a 
r isk  o ỉ tra n sm is s io n  o! v a r ia n t  C re u tz fe ld t-Ja k o b  d isease  
(se e  u n d e r  B lood, p . 1 1 3 5 .3 ). T h e re  h a s  also  b e e n  so m e 
c o n c e m  a b o u t  th e  u s e  o f  h u m a n  a n d  a n im a l P roducts  in  
t h e  c u ltu re  m e d ia  u s e d  to  m a n u ỉa c tu r e  re c o m b in a n t d o t -  
t in g  ía c to r  p re p a ra tìo n s , b e c a u s e  o f  th e  th e o re tic a l risk  o f 
v i ra l  ư a n sm is s io n  f ro m  in íe c te d  cell lin es . R eco m b in a n t 
m a n u ĩa c tu r in g  te c h n iq u e s  a n d  ỉo rm u la tio n s  h a v e  ch a n g ed  
o v e r  t ím e  a n d  h u m a n  a n d  a n im a l  P ro d u c ts  a re  n o  lo n g er 
u s e d  in  so m e  p re p a ra tio n s .1

1. Keeling D, et al. United Kingdom Haemophiỉìa Center Doctors' 
Organisaũon (UKHCDO). Guỉdeline on the selection and use of 
therapeutic Products to treat haemophilla and other herediiary bleeding 
disorders. Hatmophiỉia 2008; 14: 671-84. Also available au hup:// 
onhne lib ra ry .w iky .com /do i/10.11 l l / j . l  365-2516.2008.01695.x/pdí 
(accesscd 13/08/10)

Pharmacokinetics
In  p a tie n ts  w i th  h a e m o p h i lia  A, ía c to r  v n i  p re p a ra tio n s  
h a  v e  a  te rm in a l h a lf- life  o f  a b o u t  12 h o u rs , vvhether 
h u m a n - d e r iv e d  o r  o f  r e c o m b in a n t  o rig in .
R e íe re n c e s .

1. Messori A. eí al. Clinical pham ucokinetỉcs of ỉactor v in  ỉn padents with 
dasslc haemophlỉia. ơ in  Pharmaeokinet 1987; 13: 365-80.

2. Bjỗrkraan s. et (ứ. Pharmacokỉnetỉcs oí íactor v m  in humans: obcaỉning 
dỉnỉcally relevant data from  comparatỉve studỉes. ơ in  Pharmacokỉìut 
1992; 22: 385-95.

Preparations
Proprielary Praparalions (details a re  g iven  In Volum e B)

Single-ingradient Preporations. Arg.: A dvate; Beiiate  P; Em odot; 
Pantid i; H aem ate; H aem octin  SDH; Hemo&l M ; Im m unate; 
Koate-DVI; K ogenate; M o nodate-P ; O ctanate; Optìvate; 
R ecom binate; AustraL: B iostate; K ogenate; Recom bináte; 
R eP ac to t; X yntha; Austrìtr. A dvate; B eriate; H aem ate; Haemoc- 
t in  SDH; Helixate; Im m u n a te ; K ogenate; Octanate; Recombi- 
n a te ỷ ; ReFacto; W ilate; Belg.: A dvate; F actane; Haemate; Helix- 
a te ; Kogenate; O ctanate; R ecom binate; ReFacto; VVIlate; Braz.: 
B eriate P f ;  H aem ate; HemoGl; In u n u n a te ; Koate; Kogenate;

M onocla te-P t; R ecom binate; Canad.: Advate; Helixate;
H um ate-P; K ogenate; Recombinate-ị-; R eFactof; VVilate; Xym ha; Chile: E m odo t; Fanhdi; K oate-D V Ịt; K ogenate: China:Haimo 
Laishi ( Ỉ$ ) t3 £ ± ) ;  K ang Si Ping K ogenate ( 3 ĩ 4 í f ) ;Cz.: Advate; Fanhdi; H aem ate; H aem octìn  SDH; Helixate; 
Im m unate ; K ogenaie; O ctanate; R ecom binate; ReFacto; W ilate; Denm.: Advate; H aem ate; Helixate; K ogenate; O ctanate; ReFac- 
to; VVilnativ; Fin.: A dvate; Am ofib H aem ate; Im m unate ; 
K ogenate; OctaGL Recom binate; ReFacto; W ilate; Fr.: Advate; 
Factane; Helixate; HemoGl M t; K ogenate; M o n o d a te -P f; Octa- 
nate; R ecom binatet; R.eFacto; Ger.: A dvate; Beriate; Fanhdũ 
H aem ate; H aem octin SDH; Helixate; Im m unate ; K ogenate; 
O ctanate; Recom binate; ReFacto; W ilate; Gr.: 8 Y; A dvate; 
Fanhdi; H aem ate; H aem octln; Helixate; HemoGl M; H yate:C f; 
In u n u n ate ; Koate-HP; K ogenate; M onodate-P ; O ctanaté; 
R ecom binate; ReFacto; Hong Kong: A leviate; A lphanate; Bios- 
tate; H a e m ate t; HemoGI M; Koate-DVI; K ogenate; Recom bi- 
nate; Hung.: A dvate; B eriate P; F an h d if; H aem ate; H aem octin 
SDH; H elixate; Hum aỉacto.r-8; Im m unate ; K ogenate; O ctanate; 
Recom binate: ReFacto; India: E m odot; Fanhdì; H aem octin 
SDH; HemoGl M; Iort3; M o n o d a te  P; Indon.: Koate; Kogenate; hi.: Advate; Fanhdi; Helixate; K ogenate; O ctanate; ReFacto; 
W ilate; Israel: Fanhdi; Haem ate; H aem octin  SDH; Helixate; 
HemoGl M; Im m unate ; Koate; K ogenate; M onarc-M t; M ono- 
d a te -P f ;  O ctanate; O ptivate; R ecom binate; ReFactof; W ilate; 
X yntha; ItaL: A dvate; A lphanate; Beriate P; Em odot; Fanhdi; 
H aem ate; H aem octin: Helixate; Im m unate ; Kogenate; O ctanate; 
Recom binate; ReFacto; Talate; Jpn: A dvate; Recom bỉnate; Malaysia: Advate; Aleviate; A lphanate; F a n h d it; H em oũlt; 
Kogenate; Mex.: Beriate  P; K ogenate; M o n o d a te -P t; O ctanate; 
O púvate; Neth.: A aíact; A dvate; A ỉphanate; B io d a te t; Hae- 
m ate; H aem octin; Helixate; H em ofilf; Im m unate ; K ogenate; 
O ctanate; R ecom binate; ReFacto; W ílate; Norw.: Advate; Hae- 
m ate; Helixate; Kogenate; O ctanate; ReFacto; WUate; NZ: 
Advate; AHFf; Biostate; K ogenate; O ctanate; Recom binate; 
R e F a a o f ; VVilate; X yntha; Phữipp.: A lphanate; HemoGl M; 
Koate-DVI; Poỉ.: C zynnik v m  (M etoda M )t;  H aem octin t; 
Helixate; HemoĐl; Im m unate ; Kogenate; ReFacto; Port.: 
Advate; Beriate  P; E m odoC  Factane; Fanhdi; H aem ate; Hae- 
m octin  SD Hf; HeUxate: Im m unate ; K ogenate; O ctanate; 
R ecom binate; ReFacto; W ilate; Rus.: Beriate  (Eepicaxe); E m o d o t 
(3moiuiot); F anhdi (<t>auiH); H aem octin (reMOcmH); HemoGl 
(reMOỘHn); Im m u n a te  (ỈỈMMyHaT); Koate (KoaăT-ÍỊBH); Kogen- 
ate  (KoreHairr); LongEight (Jl0Hr3ìir); O ctanate (OcraHar); 
W ilate (Bxnare); S.Afr.: Haem osolvate; Singapore. A lphanate; 
Biostate: Fanhdi: H aem octin SDH; HemoGl M; Kogenate; Optl- 
vate; Spain: Advate; B eriate P; Fanhdi; H aem ate; H aem octìn; 
HeGxate; K ogenate; O ctanate; R ecom binate; ReFacto; VVilate; Sweđ.: A dvate; H aem ate; Helixate; Im m unate ; Kogenate; Octa- 
nate; Octonativ-M Ỷ: R ecom binate; ReFacto; W ilate; Switz.: 
Advate; Beriate; H aem ate; H aem octin; H elixate; Im m unate ; 
K ogenate; O o a n a te ; Recom binate; ReFacto; YVilate; Thai.: 
A lphanate; E m odo t; F an h d if; H aem octứi SDH; HemoGI M ; 
H em oraas; Im m unate ; Kogenate: M ethod M; O ctanate; Recom - 
binate; Turk.: B eriate P; E m odo t; Pactane; Fanhdi; H aem ate; 
H aem octín SDH; H aem o etin t; Hemo&l M ; Im m unate; K oate- 
DVI; K ogenate; L iberate; Monarc-M-ị-; O ctanate; Octavi; 
R ecom binate; UK: A dvate; A lphanate; B eriate  P; Fanhdi; Hae- 
m ate; Helixate; H yate:C f; Kogenate; M onodate-P ; Octanate; 
O ptivate; R ecom binate; R eF aao ; R eplenate; VVilate; Ukr.: 
BioKlot (EhoKjiot); ReFacto (PeOaxro); USA: Advate; Alpha- 
nate; H elixate; HemoGI M; H um ate-P; Koate-DVI; K ogenate; 
M onarc-M t; M o nodate-P ; R ecom binate; R eFaao; VVilate: 
X yntha; Veneí.: Pandhi.

Muhi-ingredietit Preporo Hons. Arg.: Eluage; W ilate. 

Ptiarmocopoeial P reparations
Ph. E ur.: H um an  C oagulation Factor v n i  (rDNA); H um an 
Coagulation Factor v i n .

Factor VIII Inhibitor Bypassing Fraction
Activated Prothrombin Cómpíex Concentratẹ Antì-inhibitor 
Coagulant Complex; Complejo coagulante antiinhibidor del 
factor VIII; Faktõr VIII Inhibitõr Baypaslayan Fraksiyonu; 
AHTHMHrnỗnTopHbiii Koary/isHTHbiíi KoMn/ieKC 
ATC —  B02BD03.
ATC Vet —  QB02BD03.
UNII —  CS849DUN3M.

Uses and Adminiskation
P re p a ra tio n s  vvith f a c to r  VIII in h ib ito r  b y p assứ ig  ac tiv ity  a re  
p re p a re d  & om  h u m a n  p lasm a  a n d  c o n ta in  íac to rs  n ,  EX, a n d  
X, a n d  a c tiv a te d  ỉ a a o r  VII; sm a ll a m o u n ts  o f ỉac to r  v m  a n d  
í a a o r s  o f  th e  k a ll ik re in -k in in  System  a re  a lso  p re se n t. T h e y  
a re  u s e d  in  p a tie n ts  w i th  h a e m o p h ỉ lia  A  w h o  h a v e  
a n tib o d ie s  to  í a a o r  v i n  a n d  in  p a tie n ts  w l th  a c q u ữ e d  
a n tib o d ie s  to  ía c to r  V U I (see  H a e m o p h ilia s , p . 112 6 .3 ). T h e  
do se  is g iv e n  ỉn tra v e n o u s ly  a n d  d e p e n d s  o n  th e  p re p a ra tio n  
used .

R e íe re n c e s .
t .  W hite GC. Sevenccen years' cxpetience w ith  Autoplex/Autoplcx T: 

evaỉuadon of Inpatỉents wỉth severe haemophỉlỉa A and {actor VUI 
inh ib iton  at a major haem ophau  cenưc. Haemophiliđ 2000; 6: 508-12.

2. Wìlde JT. Evidence for the use o t acdvated prothrambin complex 
concentrates (aPCCs) ỉn the ưeatm ent of padents wídl haemophilỉa and 
inhibitors. Paĩhơphysiol Hatmosí Thromb 2002; 32 (suppỉ): 9-12.

3. Sallah s. Treatnient o( acquừed haemophnia vvith lactor eight Inhibitor 
bypassing activity. Haemophilia 2004; 10; 169-73.

4. Peny D, et al. FEIBA prophyỉaxis ỉn haemophilỉa patìents: a dỉnical 
update and treaunent reconunendadons. Haeĩnơphilia 2010; 16: 80-9.

Adverse Eíhcts and Precautions
H y p ersen sitiv ity  r e a c tio n s  m a y  fo!low  th e  u se  o f  p rep a ra -  
t io n s  w ith  ía c to r  VU I in h ib i to r  b y p a ssln g  ac tiv ity . R apid 
irứ u s io n  m a y  c a u se  h e a d a c h e , Q ushing , a n d  c h a n g e s  in  
b lo o d  p ressu re  a n d  p u lse  r a te .

I t sh o u ld  n o t  b e  g iv e n  if d isse m in a ted  in ư a v a sc u la r  
co ag u la tio n  is su sp e c te d  o r  if th e re  a re  s igns of ữ b rino lysis . It 
s h o u ld  be u s e d  w ith  c a u tio n  in  p a tie n ts  w ith  l iv e r  disease. 
T h e  risk  of th ro m b o e m b o lis m  m a y  b e  in c re á se d  w ith  th e  u se  
o f  h ig h  doses o r  in  p a tie n ts  w i th  th ro m b o tíc  risk  ía c to n .

As with other plasma-derived Products, theré is a risk  of 
tran sm iss io n  of infection.
R eíe re n c e s .

1. Ehrlỉch HJ, et al. Saíety of ỉactor v m  inhỉbỉtor bypass activicy (FEIBA): 
10-year compiỉatỉon of thrombotíc adverse events. Harmopkiỉia 2002; 8: 
83-90.

2. Luu H, Ewensteỉn B. FEIBA saỉety profiỉe ỉn  multíple modes oỉ dinical 
and home-therapy appllcatỉon. Haemoptúlỉa 2004; 10 (suppl): 10-16.

3. Aledort LM. Factor v m  ínhibitor bypassỉng acdvỉty (FEZBA) -  addresãng 
saỉety issues. Hatmophiỉia 2008; 14: 39-43.

Porphyria. T h e  D ru g  D a ta b ase  fo r  A c u te  P o rp h y ria , com - 
p ile d  by  th e  N o rw e g ia n  P o rp h y ria  C e n ơ e  (NA POS) a n d  
th e  P o rp h y ria  C e n ơ e  S w ed e n , d assU ies  í a a o r  v m  in h ib i-  
to r  b ypassing  {rac tio n  a s  n o t  p o rp h y r in o g e n ic  i t  m a y  be 
u s e d  as a  d r u g  o f f irs t ch o ice  a n d  n o  p re c a u tìo n s  a re  
n e e d e d .1

I. The Drug Database for Acute Porphyría. Avaỉỉabỉe au hctp://www. 
drugs-porphytia.org (accessed 13/10/1 ỉ)

Preparatìons
Proprietary Preparations (details are given in  Volum e B)

Single-ingredient Preparations. Arg.: Feiba; Austria: Feiba; Beỉg.: 
ConGdex; Feiba; Braz.: Feiba; CatuuL: Feiba; Otũe. Feiba; Cz.: 
Feiba; Ocplex; Denm.: Feiba; Fin.: ConGdex’ Feiba; Fr.: Peiba; Ger.: Feiba; Gr.\ Feiba; Hung.: Peiba; Israel: Feiba; ItaL: Feiba; Malaysia: Fe ibaf; Neth.: Feiba; Norw.: ConBdex; Feiba; NZ: 
Feiba; PoL: Feiba; Port.: Feiba; Rus.: Feiba (<be86a); S.Afr.: 
Feiba; Spain: Feiba; Stved.: ConGdex; Feiba; Ocplex; Switz.: 
Feiba; Tkaù: Feiba; Turk.: Feiba: UK: Feiba; USA: Feiba.

FactorlX
Christmas Factor; Facteur IX; Fador ạntihemỏÀIỈco B; Factor 
Christmas; Plasrrìa Thromboplastin Component; PTC; 

.(DaKToplX.
A7C —  B02BD04. " '
ATC Vet —  QB028D04.
UNlị —  6U90YƯ95T (human íactor IX); FW411QXDSM (faaor 
'IX complex). . . .

D e s c r ip t ío n .  F a a o r  IX  is a  p lasm a  p ro te in  ú iv o lv e d  Ũ1 

b lo o d  co ag u ĩa tio n . I t  m a y  b e  o b ta in e d  ừ o m  h u m a n  p lasm a  
o r  p ro d u ce d  b y  re c o m b in a n t  DN A tec h n o lo g y . T h e  n a m e  
N o n aco g  A lfa is  in  u s e  fo r  re c o m b in a n t í a a o r  IX. 

Ptiarmacopoeias. M a n y  p h a rm a c o p o e ia s  h a v e  m o n o -  
g rap h s, in d u d in g  Eur. (see  p . vii) a n d  us.
P h . E u r. 8: (H u m a n  C o a g u la tio n  F a c to r  IX; F a c to r  IX 
C o ag u la tio n is  H u m a n u s ; D ried  F a c to r  IX  F ra c tio n  B P 201 4 ). 
A s terile  f re e z e -d r ie d  p r e p a ra tio n  o f  a  p lasm a  p ro te in  
íra c tio n  c o n ta in in g  c o a g u la tio n  ía c to r  IX, p r e p a re d  by  a 
m e th o d  th a t  e ữ e c tiv e ly  se p ara te s  i t  b o m  o th e r  p ro th ro m b in  
c o m p lex  íac to rs  ( ía c to rs  n ,  v n ,  a n d  X ). It is p re p a re d  fro m  
h u m a n  p lasm a  o b ta in e d  f ro m  h e a lth y  d o n o rs; th e  p lasm a  is 
te s te d  for th e  a b s e n c e  o f  h ep a titis  B su ría c e  a n tỉg e n  and  
a n tib o d ies  a g a in s t HTV-1 a n d  HIV-2 a n d  h e p a titis  c  virus. 
T h e  m e th o d  o f  p r e p a r a tio n  is d e s ig n e d  to  m a in ta in  
íu n c tio n a l in te g r ity  o f  í a a o r  IX, to  m in im ise  a a iv a t io n  of 
a n y  co ag u la tio n  íac to r, a n d  in d u d e s  a  s te p  o r  s tep s  th a t  h a  ve 
b e e n  shovvn to  r e m o v e  o r  in a c tiv a te  knovvn  a g e n ts  of 
in íe c tio n . T h e  í a a o r  IX  íra c ú o n  is d isso lved  in  a  su ita b le  
liq u id , p asse d  th ro u g h  a  b a c te r ia - re te n tiv e  Glter, d is tr ib u te d  
a sep tica lly  In to  th e  f in a l  c o n ta in e rs , a n d  im m e d ia te ly  
fro z e n . T he p r e p a r a tio n  is f re e z e -d rie d  a n d  th e  c o n ta in e rs  
a re  sealed  u n d e r  v a c u u m  o r  ú n d e r  a n  in e r t  gas. H ep arin , 
a n ti th ro m b in , o r  o th e r  a u x ilia ry  su b s ta n c e s  s u c h  as  -a 
s tab iỉise r m a y  b e  i n d u d e d .  N o  a n tũ n ic ro b ia l  p re se rv a tiv e  o r  
a n tib io tic  is a d d e d . T h e  s p e d ũ c  a c tiv ity  is n o t  less  th a n  
50  in te m a t io n a l  u n i ts  o ỉ  í a a o r  IX p e r  m g  of to ta l  p ro te in  
b e ío re  th e  a d d it ío n  o f  a n y  p ro te ln  stab iliser. T h e  d ried  
p ro d u c t  is a  vvhite o r  p a le  y e llo w  h y g ro sc o p ic  povvder o r  
íría b le  solid . S to re  i n  a ir t ig h t  c o n ta in e rs . P ro te c t b o m  ligh t. 
W h e n  re c o n s t i tu te d  a s  s ta te d  o n  th e  label th e  re su ltìn g  
so lu tio n  c o n ta in s  n o t  le s s  t h a n  2 0 in te m a t io n a lu n it s /m L .  

P h . E u r . 8 ; ( H u m a n  P ro th ro m b in  C o m p lex ; P ro th ro m b i-  
n u m  M u ltip le x  H u m a n u m ; D ried  P ro th ro m b in  C o m p le x  BP 
2 0 1 4 ). A .s te r íle  p la sm a  p ro te in  íra c tio n  c o n ta in in g  h u m a n  
c o a g u la tio n  ỉa c to r  IX vvith  v a ria b le  a m o u n ts  o f  c o a g u ỉa tio n  
íac to rs  n ,  v n ,  a n d  X. I t  is p re p a re d  b y  íra c tìo n a tio n  of 
h u m a n  p lasm a  o b ta ln e d  f ro m  b lo o d  b o m  h e a lth y  d o n o rs; 
t h e  p lasm a  is te s te d  f o r  t h e  a b sen ce  o f  h e p a ti tis  B  su ría c e

The Symbol t  denotes a preparation no longer actively marketed

http://www.ema.europa.eu/docs/en_
http://www.ema.europa.eu/docs/en_GB/document
http://www.hc-sc.gc.ca/dhp-mps/alt_
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a n tig e n  a n d  a n tib o d ie s  a g a in s t  m v - 1  a n d  HTV-2 a n d  
:h e p a t i t is  c v iru s . T h e  m e th o d  o f  p re p a ra tio n  is d e s ig n e đ  in  
p a r t ìc u la r  to  m in im ise  th ro m b o g e n id ty  a n d  in d u d e s  a s te p  
o r  s te p s  th a t  h a v e  b e e n  shovvn to  r e m o v e  o r  in a c tiv a te  
k n o w n  a g e n ts  o f  in íe c tio n . T h e  p ro th ro m b in  c o m p le x  
t ra c tio n  is  d isso lv e d  in  a  su ita b le  liq u id , s te rilised  b y  
B ltra tio n , d is tr ib u te d  a se p tica lly  i n to  Đ nal c o n ta in e rs , a n d  
im m e d ia te ly  f ro z e n . T h e  p r e p a r a tio n  is  ừ e e z e -d rie d  a n d  th e  
c o n ta in e rs  a re  se a le d  u n d e r  v a c u u m  o r  u n d e r  a n  in e r t  gas. 
N o  a n tim ic ro b ia l  p re s e rv a tiv e  o r  a n tib io tic  is a d d e d . 
H e p a r in , a n ti th ro m b in ,  a n d  o t h e r  a u x il ia ry  sụ b s ta n c e s  
s u c h  a s  a  s ta b ilỉs e r  m a y  b e  a d đ e d . T h e  p o te n c y  o f t h e  
p r e p a r a tio n  is n o t  less t h a n  0 .6  in te m a t io n a l  u n its  o f fac to r  
DC p e r  m g  o f  to ta l  p ro te in  b e ỉo r e  t h e  a d d it io n  o f a n y  p ro te in  
s tab ilise r. T h e  d r ie d  p ro d u c t  is a  w h i te  o r  s ligh tly  c o lo u re d , 
v e ry  h y g ro sco p ic , p o w d e r  o r  h ia b le  so lid . S to re  in  a ir t ig h t  
c o n ta in e rs .  P ro te c t  íro m  lig h t. W h e n  re c o n s d tu te d  as s ta te d  
o n  th e  Iabel t h e  re su ltin g  s o lu t io n  c o n ta in s  n o t  less th a n  
2 0  in te m a t io n a l  u n its /m L .

U S P  3 6 : (F a cto r  IX  C o m p le x ). A  s te r ile  fre e z e -d rie d  p o w d e r  
c o n s is t in g  o ỉ  p a rt ia l ly  p u r iS e d  la c to r  IX  ừ a c tio n , as vvell as 
c o n c e n tra te d  ía c to r  u ,  VII, a n d  X ừ a c t io n s  o f  v e n o u s  p lasm a  
o b ta in e d  f ro m  h e a lth y  h u m a n  d o n o rs . It c o n ta in s  n o  
p rese rv a tiv e s . It sh o u ld  be  s to re d  a t  2  d e g re e s  to  8 d eg re e s  in  
h e rm e tic a lly -se a le d  c o n ta in e rs . I t  s h o u ld  b e  used  w ith in  4 
h o u r s  a í te r  re c o n s t i tu tio n  a n d  a d m in is te re d  w ith  e q u ip -  
m e n t  th a t  in d u d e s  a filte r.

Nonacog Alfa IBAN, USAN, riNNi

Nonacogurri Alfa; Nonakog Alfa; Nonakogialía; HũHarar 
Anbộa. ;
Blood-coagulátíori íactor IX (human), glycoíorm a; Blood- 
coagulation fector IX (synthetic human).
CAS—  113478-33-4; 181054-95-5.
ATC —  B02BD09. ■
ATC Vet —  QB02BD09.
UNII —  382L14738L

Units
T h e  a c tiv ity  o f  ía c to r  IX  is e x p re s s e d  in  te rm s  of 
in te m a t io n a l  u n i ts  a n d  p re p a ra tio n s  m a y  b e  a ssay ed  u s in g  
th e  t h ứ d  I n te r n a t io n a l  S ta n d a rd  í o r b lo o d  c o a g u la tio n  ỉ a a o r  
IX  c o n c e n tra te ,  h u m a n  (1 9 9 6 ).

Uses and Administration
F a c to r  IX is u s e d  as  re p la c e m e n t  th e r a p y  in  p a tie n ts  w ith  
h a e m o p h i lỉa  B (C h ris tm a s  d ise a se ), a  g e n e tic  d e B d e n c y  o f 
ía c to r  IX (see  H a e m o p h ilia s , p . 1 1 2 6 .3 ).

T h e re  a re  rvvo ío rm s  o f ía c to r  IX  p re p a ra tio n  d e riv e d  fro m  
p lasm a ; o n e  is o f  h ig h  p u r ity ,  t h e  o th e r  is rich  in  o th e r  
d o t t ỉ n g  ỉ a a o r s  ( p ro th ro m b in  c o m p le x  c o n c e n ư a te s ) .  A 
r e c o m b in a n t  ía c to r  IX p r e p a ra tio n , n o n a c o g  aUa, is a ỉso  
a v a ila b le . P re p a ra tio n s  t h a t  c o n ta in  o th e r  lac to rs  as w e ll as 
f a « o r  IX  m a y  s o m e tim e s  b e  u s e h il  f o r  th e  ơ e a tm e n t  of 
b le e d in g  d u e  to  d e h d e n d e s  o f  ỉa c to rs  n ,  v n ,  a n d  X, a s  w e ll 
a s  IX, a n d  in  t h e  p re p a ra tio n  o !  s u c h  p a tie n ts  fo r su rg ery ; 
th e y  m a y  a lso  b e  u s e d  ío r  im m e d ia te  re v e rsa l  o f c o u m a r in  
a n tic o a g u la n ts  a n d  in  t h e  m a n a g e m e n t  o f  p a tie n ts  vvith 
h a e m o p h i lia  A  w h o  h a v e  a n tìb o d ie s  to  ỉa c to r  vin.

F a c to r  IX is g iv e n  b y  s lo w  in tr a v e n o u s  in íu s io n . In  
p a tie n ts  w i th  ía c to r  IX  d e B d e n c y  t h e  do sag e  sh o u ld  b e  
d e te n n in e d  fo r  e a c h  p a t ie n t  a n d  w ill v a ry  w ith  th e  
p re p a ra tio n  u s e d  a n d  th e  d r c u m s ta n o e s  o f  b lee d in g  o r  ty p e  
õ f  s u rg e ry  to  b e  p e r ío rm e d . S u g g e s te d  ta rg e t  íă c to r  IX 
c o n c e n tra t ìo n s  fo r  p a tìe n ts  w i th  h a e m o p h i lia  B v a ry , b u t  
t h e  fo llo w in g  h a v e  b e e n  su g g e ste d :
•  f o r  m ild  t o  m o d e r a te  h a e m o r r h a g e  th e  p la s m a  

c o n c e n tra t io n  o f  ía c to r  IX s h o u ld  b e  ra ised  to  2 0  to  
3 0 %  o f n o im a l

•  fo r  m o re  se rio u s  h a e m o r rh a g e  o r  m in o r  su rg e ry  i t  sh o u ld  
b e  ra is e d  to  3 0  to  6 0 %  o f  n o r m a l

•  fo r  s e v ere  h a e m o r rh a g e  o r  m a jo r  s u rg e ry  a n  in c re a se  to  
6 0  tp  1 0 0 %  o ỉ  n o rm a l  m a y  b e  n e c e s sa ry

C a lc u la tío n  o f  t h e  a p p ro p r ia te  d o se  v a rie s  acco rd in g  to  th e  
m a n u ía c tu r e r s ' r e c o m m e n d a tìo n s .

F o r  lo n g - te rm  p ro p h y la x is  i n  s e v e re  h a e m o p h ilia  B, 
d o ses  o f  2 0  to  4 0  in te m a t io n a l  u n i ts /k g  e v e ry  3 o r  4  d ay s, as 
r e q u ire d ,  m a y  b e  u se d .

Adverse Effects and Precautions
H y p e rse n s itiv ity  re a c tio n s  m a y  fo llo w  th e  u se  o f fac to r  IX 
p re p a ra tìo n s  a n d  th e r e  m a y  b e  ch ills  a n d  u rd c a r ia . O th e r  
a d v e is e  e ữ e c ts  i n d u d e  n a u s e a  a n d  v o m itin g , h e a d ac h e , a n d  
Đ u sh in g  p a r t ìc u la r ly  a f te r  r a p id  in h is io n . In tra v a sc u la r  
c o a g u la tio n  a n d  th ro m b o s is  h a v e  b e e n  re p o r te d , m a in ly  in  
p a tie n ts  w i th  l iv e r  d isease , a n d  ỉa c to r  IX  s h o u ld  b e  u se d  w ith  
c a re  in  p a tie n ts  a t  r isk  o f th ro m b o e m b o lis m  o r  d isse m in a ted  
in tra v a s c u la r  c o a g u la tio n . T h e  r is k  s h o u ld  b e  less w i th  m o re  
h ig h ly  p u iiB e d  p r e p a ra tio n s .

As w ith  o th e r  p lasm a  d e riv a tiv e s  th e r e  is  a  possib ility  o f 
tra n s m it t in g  v ira l  in íe c tio n , a l th o u g h  se le c tio n  o f d o n o rs

I a n d  h e a t  o r  C hem ical t r e a tm e n ts  o í  P ro d u c ts  a re  u s e d  to  
m in im ỉse  t h e  risk . V a c d n a tio n  a g a in s t  h e p a ti tis  A  a n d  B is 
r e c o m m e n d e d  fo r  p a tíe n ts  n o t  a ừ e a d y  im m u n e .

A n tib o d ie s  to  ía c to r  DC m a y  d e v e lo p  ra re ly .

Effeds o n  th e  c a rd io v o s c u la r  S y stem . S o m e  ỉa c to r  IX p re -  
p a ra t io n s  d e riv e d  b o m  p la sm a  c o n ta in  o th e r  d o t t in g  ỉac - 
to rs  in  a d d it io n  to  ía c to r  IX  (p ro th ro m b in  co m p le x  co n - 
c e n tra te s ) , a n d  so m e  p r e p a r a tio n s  h a v e  a lso  c o n ta in e d  
a c tiv a te d  d o t t i n g  ía c to rs . S u c h  p re p a ra tio n s  h a v e  th e  
p o te n t ia l  to  p ro d u c e  th ro m b o e m b o lic  c o m p lica tio n s .1-2 
R e p o r te d  c o m p lic a tio n s  i n d u d e  a r te r ia l  a n d  v e n o u s  
th ro m b o s is , p u lm o n a r y  e m b o lism , a c u te  m y o ca rd la l 
in ía rc tio n , a n d  d ís s e m in a te d  in ư a v a s c u la r  c o a g u la tio n . 
R isk ía c to rs  ỉ n  h a e m o p h ilia c s  i n d u d e  l iv e r  disease , s e v ere  
m u s d e  h a e m o r rh a g e s ,  c ru s h  in ju rie s , ũ n m o b iiis a tío n , a n d  
o r th o p a e d ic  s u rg e ry . R a p id  in íu s io n  o f  í a a o r  IX c o n c e n -  
tra tes , o r  r e p e a te d  la rg e  doses, m a y  a lso  in c re a se  th e  rísk  
of th ro m b o e m b o lis m . T h e  risks o f  th ro m b o e m b o lism  h a v e  
b e e n  r e d u c e d  w ith  t h e  d e v e lo p m e n t of m o re  p u r ií ie d  
p r o th ro m b in  c o m p le x  c o n c e q tra te s ,  a n d  h ig h ly  p u riB ed  
ía c to r  IX p re p a ra tio n s  th a t  d o  n o t  c o n ta in  o th e r  d o t t ĩn g  
la c to rs .1-’

1. Kõhler M. Thrombogeniciiy of proihrombin cưmplex concentrares. 
Thromb R a  1999; 95 (suppl): SI 3-S17.

2. Najaí SM, ei al. Myocardial iníarction during ỉactor IX mfusỉon in 
hemophỉHa B: case report and revievv oỉ ihe liieraiure. Atm Hemalữl 
2004; 83: 604-7.

3. Santagostíno E, et al. Markers of hypercoagulabíliiy in patienu vvith 
hemophỉỉia B gỉven rcpcated, large doscs of ía ao r IX concenưaies 
during and aỉter surgery. Thromb Haemost 1994; 71: 737-40.

P o r p h y r ia .  T h e  D ru g  D a ta b ase  fo r  A c u te  P o rp h y ria , c o m - 
p ile d  b y  th e  N orvvegian  P o rp h y ria  C e n tre  (NAPOS) a n d  
th e  P o rp h y r ia  C e n tre  S w e d e n , d a s s il ie s  í a a o r  IX a s  n o t  
p o rp h y rin o g e n ic ;  i t  m a y  b e  u s e d  as a  d rú g  o ỉ  ũ rst ch o ice  
a n d  n o  p re c a u t io n s  a re  n e e d e d .1 N A PO S h a s  n o t  y e t  d a s si-  
ũ e d  n o n a c o g  a lfa  o r  p r o th r o m b in  c o m p le x  c o n c en tra te s .

1. The Drug Database for Acute Porphyria. Availabỉe a t  hnp://w w w . 
dnigs-porphyria.org (accessed 13/10/11)

Preparations
P ropôetary  P reparatỉom  (details a re  given in  Volume B)

Single-ingredient Preparotìons. Arg.: AimaBx; BeneSx; B erinin 
P; B erip lex  PN; Im m unine; M ononine; O ctanine; Protrom plex; 
Replenine-V F; Austral.: B eneũx; M onofix-VF; Austria: Bene- 
fix; Beriplex PN; Coíact; H aem onine; Im m unine: M ononine; 
O a a n in e ;  O ctaplex; P ro th rom plex  Partiell; P ro throm plex  s -  
n M  4 f ;  P ro th rom plex  TOTAL; Belg.: Benefix; M ononine; Non- 
aỉact; O ctan íne; Octaplex; PPSB Conc SD; Braz.: Berinin+; Beri- 
plex PN; Im m u n in e ; M o n o n in e t; Octaplex: Prothrom plex-T; CantuL: B eneSx; Beriplex PN; Im m unine; M o n o n in e t; Octa- 
plex; Chũr. A imafix; China: Pushu  Laishi Cỉ.: Ben-
efĩx; Im m u n in e ; M onon ine; N onaíact; O ctanine; Prothrom plex; Denm.: BeneBx; N anoSx: N an o tiv t; Octaplex; Fin.: Benetix; 
C ofacf N o n a ía a ;  O ctanine; O ctaplex; F r.: BeneGx; B eu lac t; 
K anokad; K askad ilt; M onon ine; OctaGx; Octaplex; Ger. : A lpha- 
nine; B eneSx; Berúiin; Beriplex PN; Coíact; H aem onine; 
Im m unine; M o non ine; O ctaníne; Octaplex; PPSB K onzentrat 
S -H M t; PPSB -hum an; Gr.: B eneũx; Beriplex PN; Betaíact; 
H aem onine; Im m unine ; M o non ine; R eplenine; Hong Kong-. 
A lphanine; BeneBx; M onofix-VF; ProBlnine; Proplex T h  Pro- 
th rom binex; Hung.: Benefĩx; B erin in  P; Beriplex PN; H um aíac- 
tor-9; InưnunineỶ ; O ctanine  F: P rothrom plex; India: Im m u- 
n ine; Indon.: Coỉact; Irỉ.: BeneCx; Im m unine; Nanolix; 
N an o tìv t; N onaíact; O ctaplex; Israeí BeneBx; Beriplex: Beta- 
íact; M o n o n in e ; N anoúvy; O ctaplex; P roplex t; R eplenine; ltàL: 
A im aũx; A lp h a n in e t; B eneSx; Im m unine; M ononine; Protrom - 
plex U M  3; U m an-C om plex  DI; Malaysia: A lphanine; ProBl- 
nine; R eplenine; Mac.: B erin in  P; O ctanine F; R ep len inet; Neth.: A lphan ine; B eneSx; Beriplex PN; Betaỉact; C o íaa ; 
Im m unine; M onon ine; N an o tiv t; N onalact; Octaplex; Norw.: 
BeneOx; In u n u n in e ; N an o tiv t; O a a n in e ; Octaplex; P ro throm - 
plex; NZ: B eneũx; M o n o ũ x ' P ronativ; P rothrom bỉnex; Phũipp.: 
A lp h a n in e t; ProGlnine; PoL: BeneGx; Im m unine; N o n a íaa ; 
P ro throm plex; PorL: AimaQx; B eneũx; Beriplex; B e u la a ;  
Im m unine; M onon ine; N anotìv; N onaíact; O ctanineỉ; Octaplex; Rus.: A im aSx (AHMaỘHKc); Im m u n in e  (Hmmỵhhh); O ctanine 
(OrraHaăH); Pro trom plex  (Ilpcnpotauiexc); Replenin-VF 
(PenneHHHa-B®); SA.fr.: H aem osoĩvex; P rothrom plex-T  TIM 4 f; Singapore. A lphan ine; M onofix-VF; P rohlnine; R eplenine; Spain: BeneBx; B erin in  P; B eriplex; Im m unine; M ononine; 
N an o tiv t; Novlx; O ctanine; O ctaplex; Prothrom plex; Swed.: 
BeneBx; Im m u n m e; M onon ine; N anolix; N anotivf; Switz.: 
Benefix; B e iin in ; Beriplex; Im m u n in e ; O ctanine F; Octaplex; 
P ro throm plex; Thai: A im aSx; A lphanine; Im m unine; Octa- 
nine; ProBlnine; Turk.: Aim aíix; B erin in  P; Betaỉact; Coíact; 
In u n u n in e ; Kaskadil; K o n y n e t; N onafact; O ctanine F; Octa- 
nyne; R eblenine; R ep lenine; UK: A lphanine; BeneSx; Beriplex 
PN; M o n o n in e ; O ctaplex; R eplenine; ukr.: B eneũx (Echc<I>hxc); USA: A lphan ine; B ebulin  VH; BeneSx; Kcentra; M ononine; 
ProĐlnine; Proplex  T f; Rixubis.

M ubi-ingredient Prẽporolions. Rus.: U m an-C om plex DI (YMaH- 
K oM lu iexc  Ỉ Ẹ 4 ) .

Phonnocopoeiol Preparations
P h . E ur.: H um an  C oagula tion  F a a o r  IX; H um an  P rothrom l in 
Com plex;
U S P  36: Pactor IX C om plex.

FactorXI
Tacteur XI; PlasmaThromboplastĩn Antecedent; PTA; ®axrc 0 
XI.

P h a r m a c o p o e ia s .  In  Eur. (se e  p . vii).

P h . E u r .  8: (H u m a n  C o a g u la tìo n  F a a o r  XI; F ac to r  ÍI  
C o a g u la tio n is  H u m a n u s ;  D r ie d  F a a o r X I  F ra c tio n  B P 2 0 h ). 
A  p lasm a  p r o te in  íra c tỉo n  th a t  c o n ta in s  c o a g u la tio n  fact or 
XI. I t  is p re p a re d  h o m  h u m a n  p lasm a  o b ta in e d  b o m  blo< id 
f ro m  h e a lth y  d o n o rs ;  th e  p lasm a  is te s te d  fo r  th e  absen ce  of 
h e p a ti tis  B s u r ỉa c e  a n tig e n  a n d  a n tib o d ie s  a g a in s t HTV-1 an d  
H IV -2  a n d  h e p a ti t i s  c v iru s . T h e  m e th o d  o f  p rep a ra tii  n  
i n d u d e s  a s te p  o r  s te p s  t h a t  h a v e  b e e n  shovvn to  rem o v e  5r 
ỉn a c tiv a te  k n o w n  a g e n ts  o f  in íe c tio n . T h e  ta c to r  XI ừ a a ic  n  
is d isso lved  in  a  su ita b le  liq u id , d is tr ib u te d  a sep tica lly  in  ;o 
t h e  f in a l  c o n ta in e r s ,  a n d  im m e d ia te ly  f ro z e n . T he  
p re p a ra tio n  is  fre e z e -d r ie d  a n d  th e  c o n ta in e rs  sealcd 
u n d e r  v a c u u m  o r  u n d e r  n itro g e n . H e p a rin . C i-es te ra ỉe  
in h ib i to r ,  a n d  a n t i th r o m b in  III, m a y  b e  a d d e d . No 
a n tim ic ro b ia l  p re s e rv a tiv e  is ad d e d . YVhen re c o n s titu te d  ỈS 
s ta te d  o n  th e  lab e l  th e  r e s u l tin g  so lu tio n  c o n ta in s  n o t  less 
t h a n  50 u n its /m L .

A  vvhite o r  a lm o s t w h i te  p o w d e r  o r  íria b le  so b d . pH  of tíie  
r e c o n s t i tu te d  p r e p a r a t io n  is 6 .8  to  7 .4 . S to re  a t a 
te m p e ra tu re  o f  2  d e g re e s  to  8  d eg re e s . P ro te c t  f ro m  light.

P r o f i ' / e

F a c to r  XI is u s e d  as  re p la c e m e n t  th e ra p y  in  p a tie n ts  w i h  
c o n g e n ita l  í a c to r  XI d e lic ie n c y  (h a e m o p h il ia  C; s re  
I n h e r i te d  H a e m o rrh a g ic  D iso rders , p . 1 1 2 8 .2 ) fo r th e  
p r e v e n t io n  a n d  t r e a tm e n t  o f  h a e m o r rh a g e . T h e  dose  is 
b a se d  o n  th e  d e g re e  o f í a a o r  XI d e lid e n c y  a n d  th e  cond itic  n  
o f th e  p a tie n t.

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

Single-ingredient PrepqroHons. Fr.: H em oleven; Gr.: H em olỉ- 
ven.

Factor XIII
Fibrin-stabilising Factor; FSF; O aK T op  XIII.
ATC —  B02BD07.
ATC Vet —  QB02BD07.
UNII —  F7R0FBCỈXD.

D e s c r ip t io n .  F a a o r  x m  is a  p la sm a  p r o te in  in v o lv e d  in  
b lo o d  c o a g u la tio n . I t m a y  b e  o b ta in e d  h o m  h u m a n  p la sn  a 
o r  p ro d u c e d  b y  r e c o m b in a n t  DN A te c h n o lo g y . T h e  n a rc e  
C a trid ecaco g  is in  u s e  fo r  r e c o m b in a n t  ỉ a a o r  x n i  A -su b u n i t.

C a t r i d e c a c o g  ỊriN N ì

Caơidécacog; Catridecacogum; NN-1841; XaTpM/ieKaKor. 
Human íactor XIII [AJ homodimer (allele F13A*1B, 
recornbinant DNA origin. ' ■; r
CAS —  606138-08-3.
ATC —  B02BD11.
ATC Vet —  QB028D11.
UNII —  N Ụ 2 3 Q 5 3  ÌG1.

Uses and Administration
F a c to r  x m  is u s e d  as re p la c e m e n t  th e r a p y  in  p a tie n ts  w ith  a 
g e n e tic  d e A d e n c y  o f ía c to r  x m  (see  In h e r i te d  H a e m o rrh a g  c 
D iso rd ers . p . 1 1 2 8 .2 ). It m a y  also  b e  u s e d  in  p a tie n ts  w ith  
a c q u ire d  d e S d e n c y  o ỉ  ỉa c to r  x m ,  a n d  ỉo r  su p p o rtìv e  th e ra p  y 
in  p o s to p e ra tiv e  v v o u n d  h e a lin g .

F a c to r  x n r  d e r iv e d  b o m  h u m a n  p la s m a  is g iv en  b y  s lo v  
in t r a v e n o u s  i n je c t io n  o r  in íu s io n .  L ic e n se d  d o sa g e  
r e c o m m e n d a t io n s  ỉo r  p ro p h y la x is  o f  h a e m o r rh a g e  i a  
p a tie n ts  w i th  g e n e tic  d e ũ d e n c y  v a ry  b e tv v een  c o tm trie ;, 
b u t  a re  b a se d  o n  t h e  d e g re e  o f  d e O d e n c y  a n d  th e  c o n d it io i  
o f t h e  p a tie n t.  In  E u ro p e , a b o u t  lO u n i ts /k g  m a y  b e  g iv e i  
o n c e  a m o n th .  T h e  ú i te rv a l  b e tw e e n  d o ses  m a y  t e  
s h o r te n e d  ư  s p o n ta n e o u s  h a e m o r rh a g e  o cc u rs . In  th e  U S / , 
a n  in it ia l  do se  o í  4 0  u n i ts /k g  is g iv e n  o n c e  e v e ry  4  w eek  
a n d  a d ju s te d  in  s te p s  o f  5 u n i ts /k g  to  m a ìn ta in  a  tro u g  ] 
ía c to r  X i n  a c tiv ity  lev e l  o f  b e tw e e n  5 a n d  2 0  % . F a a o r  XUI s 
a lso  l icen sed  in  s o m e  E u ro p e a n  c o u n tr ie s  fo r  p re -o p e ra tiv  ỉ 
p ro p h y la x is  a n d  f o r  ư e a tm e n t  o f b le e d in g  e p iso d es . F o r  p r t  - 
o p e ra tìv e  use , a  d o se  o f  u p  to  35 u n i ts /k g  m a y  b e  give 1 

im m e d ia te ly  b e ío r e  th e  o p e ra t io n  a n d  fo llo w e d b y  a d e q u a t : 
d o se s  to  m a in ta in  e ỉh c a c y  u n t i l  th e  v v o u n d  is h e a le d . F o r  th  : 
u e a tm e n t  o i s e v e re  b le e d in g  ep iso d e s  a n d  e x te n s iv ĩ  
h a e m a to m a s  10 to  2 0 u n l t ỉ /k g  sh o u ld  b e  g iv en  daily , u n t l  
b le e d in g  s tops . I n  a c u te  b lee d in g , e s p e d a l ly  in tra c ra n i; 1

All cross-reíerences reíer to entries in Volume A
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b leed in g . doses  o f u p  to  5 0  u n i ts /k g  m a y  b e  n e e d e d  to  ra is e  
íac to r  x m  to  n o r m a ỉ  lev e ls . D oses o f a t  least 15  to  
2 0 u n i ts /k g  d a ily  m a y  b e  r e q u ir e d  fo r  t h e  ư e a tm e n t  o f 
h a e m o r rh a g e  in  a c q u ire d  fa c to r  x m  d e íid e n c y .

In  th e  p r o m o tio n  o ỉ  p o s to p e ra tiv e  vvound  h ea lin g , a  d o se  
o f 10 u n i ts /k g  m a y  b e  g iv e n  o n  th e  d a y  o ỉ  t h e  o p e ra tio n  a n d  
o n  e a c h  o f  th e  n e x t  3 d ay s; in  so m e  cases a  dose  of u p  to  
2 0  u n i ts /k g  m a y  b e  u se d .

C ry o p re đ p i ta te  is a lso  u s e d  as  a  so u rc e  o{ fac to r x m .  
F a d o r  x i n  is  a lso  a  c o m p o n e n t  o f  B brin  g lu es  (see F ib rin , 

b e lo w ).
C a trid ecaco g  ũ  a  r e c o m b in a n t  íac to r  x m  A -su b u n it . I t  is 

s tru c ru raU y  id e n tic a l  to  h u m a n  ta c to r  x m  A  s u b u n it  [ A J  
a n d  ũ  u s e d  in  t h e  p ro p h y la c tic  t r e a tm e n t  o f  b lee đ in g  in  
p a tie n ts , a g e d  6  y e a rs  o r  m o re ,  w i th  c o n g e n ita ỉ  ỉac to r  XOI A - 
s u b u n it  d e ũ d e n c y .  T h e  r e c o m m e n d e d  do se  o f  35 u n i ts /k g  ìs 
g iv e n  o n c e  e a c h  m o n th  b y  s lo w  im ra v e n o u s  b o lu s  in je c tio n . 
D ose  a d ju s tm e n t  m a y  b e  m a d e  b a se d  o n  ỉa c to r  x m  a c tìv ity  
levels.
R e íe re n c e s .

1. Lim w , tí al. Prophytactìc and  peiỉoperative repỉacement therapy for 
acquỉred íactor x ô i deAđency. J  Thromb Htưmosi 2004; 2:1017-19.

2. Hsỉeh L  Nugent D. Pactor x m  deũdency. Hamophìlia 2008; 14: 1190- 
1200.

3. ỉnbaỉ K  t í  a l  Recombinant ỉactor XIIL a Sãte and novel tteatm ent for 
congenỉuỉ hc to r x m  deỉĩàency. Blood 2012; 119: 3111-17.

lnflammatoiy bowel diseose. S om e p a tie n ts  w i th  
in B a m m a to ry  b o w e l d ise a se  (p . 1811.3) m a y  b e  d e B d e n t  
in  ía c to r  x i n ,  p o ss ib ly  d u e  to  in c re a se d  in te s tin a l  b lo o d  
loss s e e n  in  s e v e re  u lc e ra tiv e  co litis  o r  in c re a se d  m u c o sa l 
d e p o s it io n  o f  ía c to r  x n i  in  C ro h n 's  d isease . F a d o r  x m  
c o n c e n tra te  g iv e n  in tr a v e n o u s ly  h a s  p ro d u c e d  b e n e B d a l  
re su lts  in  12 p a tie n ts  w i th  a c tiv e  u lc e ra tiv e  colitis r e s is ta n t  
to  c o n v e n tio n a l  th e r a p y  vvith  co rtico s te ro id s  a n d  m esa l-  
a á n e 1 a n d  h a s  a lso  b e e n  a s s o d a te d  w ith  h e a ỉin g  oí in tr a c t -  
ab le  B stu lae  in  3 o f-4  p a tie n ts  w i th  C ro h n ’s d isease .2 H o w - 
ev e r, a  c o n tio l le d  s tù d y 5 ío u n d  n o  b e n e fit  [ ro m  fac to r  x i n  
in  a c d v e  c o rt ic o s te ro id -re íra c to ry  u lce ra tiv e  colitis.

1. Lorenz R. t í  ai. Factor x m  substitutíon in ulceratíve colitis. Laneet 1995; 
345: 449-50.

2. Oshitanỉ N. tí  al. Treatm em  of Crohn's dỉsease ẵsiulas vvith coagulatíon 
íactor x m . Lanctí 1994: 347: 119-20.

3. Bregenzer N. t í  al. Lack o ỉ cỉỉnỉcal efficacy of addỉtỉonal íactor XH3 
treaunent ỉn pacients vrỉth steroid rcữactory colitís. 1  Gastmcnterol ỉ 999; 
37: 999-1004.

Wounds and ulcers. T o p ical ỉ a a o r  x n i  h a s  b e e n  r e p o n e d  
to  p ro m o te  w o u n d  h e a lin g  in  p a tie n ts  w i th  re ừ a c to ry  leg 
u lc ẽ rs .1' 3

1. Wozniak G. t l  al. Pactor x m  in uỉceratỉvc leg dlsease: background and 
preUminary d ỉn k a ỉ resultỉ. Stmin Tkromb Hemost 1996; 22: 445-30.

2. Herouy y, tí ai. Factor xm-m ediaced inhibition o ỉ &brinolysis and 
vcnous ỉeg ulcers. Lanctí 2000; 355: 1970-1.

3. Hỉldenbrand Ta t í  ai. T reatm ent of nonhealing leg uỉcers wỉch fibrin- 
stabilỉnng Ễactor XUI: a case report. Dcrmatol Surg 2002; 28: 1098-9.

Adverse Effects and Precautions
Like o th e r  d o t t in g  fa c to r  p re p a ra d o n s  (see  F ac to r v m ,  
p . 1 1 48 .3 ). th e  u se  o f  p la sm a -d e r iv e d  ỉa c to r  x m  m a y  be 
a s s o d a te d  w ith  r isk s  o f  h y p e rse n s it iv ity  rea c tio n s , th ro m b o -  
sis, a n d  v ira l in íe c tio n  ư a n s m is s io n . In h ib ito rs  of ía c to r  x m  
m a y  o c c u r  v e ry  ra re ly .

H e a d a c h e  h a s  b e e n  re p o r te d  as  a  c o m m o n  a d v erse  e f f e d  
o f  c a tr id ecaco g . R isks o í  h y p e rs e n ã tiv i ty  a n d  th ro m b o s is  
also  ex is t. C a ư id e c a c o g  s h o u ld  n o t  b e  g iv e n  to  p a tie n ts  w h o  
h a v e  d e v e lo p e d  n e u tra lis in g  a n tib o d ies  to  íac to r  x m  
w i th o u t  d o s e  m o n ito r in g .

C a tríd ecaco g  is n o t  e ữ e c t iv e  fọ r  p ro p h y la x is  in  p a tie n ts  
w ith  í a d o r  x i n  B - s u b u n it  d e B d e n c y .

Pharmacokinetìcs
In  p a t i e n ts  w i th  c o n g e n i t a l  [ a c to r  X III d e B d e n c y ,  
ca tr id e c a c o g  h a s  a n  e s t im a te d  h a lí- li íe  o f 11 .8  days.

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

Single-tngrednnt Prepo rolions. Arg.: H brogam m in P; Austria: 
Fibrogaim nin; Bdg F ibrogam m in; Braz.: Pihrngam m in;Denm.: N ovoth lrteen; Pr.: Fibrogam m in; Ger.: H brogam m in; Gr.: F ibrogam m in; Hong Kong: H brogam m in P f; Israel: Fibro- 
gam m in; Switz.: F ibrogam m in; N ovoth irteen; UK: R brogam - 
m in  P; USA: Coriỉact.

M ubi-ingredient Prepcrations. Arg.: Beriplast P; TissucoL; Am- traL: Tisseel D u o f; Austria: B eriplast; Tissucol D uo Q uidct; Tis- 
suco lt: Belg.: Tlssucol Duo; Tissucol Kít; Bros.: B eriplast P; Canad.: T lsse tl Chile: B erìp last P f; Cỉ.: T issucot Denm.: Tisseel 
D uo Quick; Pin.: Tỉsseel D u o  Quidc; Fr.: B erip last H ssucob Ger.: Beriplast; Tlssucol D uo  S; Tissucol-Kit; Cr.: Beriplast; Hong Kong-. Beriplast P; T U see t Hung.: B eriplast P; Tlssucol- 
Kit; Indon.: Beriplast; hỉ.: Tlsseeb Israel: B erip lastt; Tisseel+r Ital.: Beriplast; Jpn: B olheab  Mex.: Beriplast P; Neth.: B erìplast 
P; Tisseel; T ỉỉỉuẽo l D uo; Tissucol; Norw.: Tisseel; N2: n ĩ s e e l  
Duo; PoL: Beriplast; Port: Tỉssucol D u o h  Sus.: T iỉỉucol Kít 
(THccyxoa Km); Spain: B erip last P Combi; Tissucot Duo; SwetL: 
Tlsseel D uo Quidc; Switz.: B erip last P; Tisseeb Tissucol D uo  S+; 
H ssuco lt; Turk.: Beriplast P; UK: Tísseel.

Phormocopoeiol Preparaiions
P h . E ur.: Fibrin Sealant Kít.

Fibrín ỊriNNì
Fibrina; Fibrine; Fibrinum; Ón6pnH.

P h a rm a c o p o e ia s .  M a n y  p h a rm a c o p o e ia s  h a v e  m o n o g ra p h s  
ỉ o r  B b rin  p rep a ra tio n s , in d u d in g  Eur. (see p .  v ii) .

P h .  E u r .  8: (F ib rin  S e a la n t K ic  F ib rin i G lu t in u m ). I t  is 
c o m p o se d  o ỉ  tw o  c o m p o n e n ts . a  B b r in o g en  c o n c e n tra te  
c o n ta in in g  h u m a n  B b r in o g en  (c o m p o n e n t 1), a n d  a  h u m a n  
th ro m b in  p re p a ra tio n  (c o m p o n e n t  2 ). T h e  k ỉ t  m a y  a lso  
c o n ta in  o th e r  in g re d ie n ts , su c h  as  h u m a n  ía c to r  XHL a  
B b rino lysis  in h ib ito r , o r  c a ỉd u m  io n s. S tab ilise rs  su c h  a s  
h u m a n  a lb u m in  m a y  b e  a d d e d . T h e  h u m a n  c o n s ti tu e n ts  a re  
o b ta in e d  íro m  p lasm a  ỉo r  ử a c t io n a t ío n  a n d  t h e  m e th o đ  o f 
p re p a ra tio n  in d u d e s  a s te p  o r  s teps t h a t  h a v e  b e e n  s h o w n  to  
r e m o v e  o r  ứ ia c tiv a te  Im ovvn a g e n ts  o f in íe o lo n .  T h e  
c o n s ti tu e n ts  a re  p a sse d  th r o u g h  a  b a d e r ia - r e te n t iv e  B lter 
a n d  d is tr ib u te d  asep tíca lly  i n to  s te r ìle  c o n ta in e rs .  C o n ta in -  
e rs  o f  £ree2e -d r ie d  c o n s ti tu e n ts  a re  se a le d  u n d e r  v a c u u m  o r  
BUed w ith  o x y g e n -fre e  n i tro g e n  o r  o th e r  s u ita b le  ỉn e r t  gas  
b e ío r e  sealỉng . N o  a n tìm ic ro b ia l  p re s e rv a tiv e  ũ  ad d e d . 
W h e n  th a w e d  o r  r e c o n s t itu te d  a s  s ta te d  o n  th e  l a b e l  t h e  
B b r in o g e n  c o n c e n tra te  c o n ta in s  n o t  less t h a n  4 0  g /li tr e  o f 
d o t ta b l e  p ro te in ;  th e  a c tiv ity  of t h e  th ro m b in  p re p a ra tio n  
v a rie s  o v e r  a  w id e  ra n g e  ( a b o u t 4  to  lO O O in te m a tio n a lu -  
n its /m L ) . P ro te c t B o m  Iigh t.

ProỊỊIe
F ib rin  g lu e  is p re p a re d  b y  m ix in g  S o lu tions  c o n ta in in g  
B b rin o g en , th ro m b in , a n d  c a ld u m  io n s, w i th  t h e  a d d it ỉo n  o f 
a p ro t in in  to  in h ib i t  B bríno lysis. ĩ t  m a y  a lso  i n đ u đ e  íac to r  
x m  a n d  o th e r  d o tó n g  c o m p o n e n ts .  F ib rìn  g lu e  is  u s e d  as a  
h a e m o s ta t ic  to  c o n tro l  h a e m o r rh a g e  d u r in g  su rg ic a l 
p ro c e d u re s  o r  as  a  sp ra y  to  b le e d in g  su rỉa c e s . S om e 
p re p a ra tio n s  a re  u se d  ỉo r  a u to lo g o u s  sk in -g ra ft a d h e s io n  in  
t h e  m a n a g e m e n t  o f b u rn s .

A  d ry  a r t iB d a l sp o n g e  o f  h u m a n  B brin , k n o v v n  as  h u m a n  
B b rin  [oam , h a s  b e e n  u s e d  s im ila r ìy  as a  h a e m o s ta t ic  i t  is 
p r e p a re d  b y  d o t tứ ig  h u m a n  th ro m b in  w i th  a  ỉo a m  o ỉ  
h u m a n  B b ĩin o g e n  s o lu tío n . A  c o lla g e n  s p o n g e  c o a te d  w ith  
th ro m b in  a n d  B b rin o g en  is  a lso  a v a ila b ỉe  to  p ro m o te  
h a e m o s ta s is  a n d  tís su e  sea lin g , a n d  to  p ro v id e  s u m r e  
s u p p o r t  in  v a sc u ia r  su rg e ry .

Adverse effects. F a ta l n e u r o to x id ty  h a s  b e e n  re p o r te d 1 
a í te r  th e  u se  o f  a  B brin  s e a ỉa n t  d u r in g  n e u ro s u rg ỉc a l  p ro -  
c e d u re s .  T h e  to x id ty  m a y  h a v e  b e e n  d u e  to  t h e  p re se n c e  
o f  ữ a n e x a m ic  a d d  as a  s ta b ilise r  in  th e  ỉo rm u la t io n , a n d  
su  c h  { o rm u la tỉo n s  s h o u ld  n o t  b e  u s e d  in  su rg ic a l o p e ra -  
t io n s  vvhere c o n ta c t  w i th  t h e  CSF o r  d u r a  m a te r  c o u ld  
o c c u r.2

F o r  ra re  re p o r ts  o f h y p e is e n s it iv ity  r e a c tỉo n s  t o  a p ro t in in  
u s e d  locally  as a  c o m p o n e n t  o í  B b rín  s e a la n t, se e  p . 11 3 4 .3 .

1. CSM/MCA. Quixil hum an surgỉcal sealann rcports of tatal reaaions. 
Cumrứ Problems 1999; 25; 19. Ãlso avallablc at; http://www.m hra.gov. 
uk/homc/ldcpỉg?IdcScrvỉcn=GET_FILE&<ỈDocNamc=CON2023713&Re- 
vỉsỉonSelectíõnM ethod>tat«tReleased (accessed 31/0S/06)

2. CSM/MCA. Qulxil hum an surgỉcaỉ scalant; update on ỉatal neurotoxỉc 
rcactíons. Currmt Probltmỉ 2000; 26 :10 . Aỉso avaỉlabỉe at: h ttp://w w w . 
m hra.gov .uk/hom e/idcpIg?IdcServ ice>G E T _FIL E & dD ocN am e=- 
C O N 0074606-Rtv1sionStI«ctionM cthod*LatcstR tltascd (accessed 
31/05/06)

Use. R e v ie w s .
1. Dunn CJ, Goa KL Fibrỉn sealant: a revỉew of ỉts use ỉn surgery and 

endoscopy. DntỊS 1999; 58: 863-86.
2. Carìess PA. tí  ai. Fỉbrin sealant use ỉor minimising perí-operaưve 

allogeneic bỉood transíusỉon. Available in The Cochrane Database of 
Systematic Reviem ; ỉssue 1. Chichcstcn John Wiley; 2003 (accessed 
03/06/05).

3. MacGillỉvray TE. Fỉbrin sealants and gỉues. J Carđ Surg 2003; 18:480-5.
4. Fanahi T. t í  ai. Clỉnỉcaỉ applỉcations of fìbrin sealants. j  Oral Maxilbfac 

Sury 2004; 62: 218-24.
s. Schexncider Kỉ. Fỉbrỉn seaỉants in surgỉcal or traum atic hemorrhage. 

C un Opừt Hematớl 2004; 11: 323-6.

P r e p a r a t i o n s

Propnetary  Preporotions (details are g iven  in  V olum e B)

Single ingredienl Preporations. china: K ang Pu Xin ( l( í# / f t) .

Muhi-itigredSenl Preporotíons. Arg.: Beriplast P; Tissucol; Aus- traL: Tisseel D u o t; Austria: Beriplast; Evicel; TachoSil; Tisseel; 
Tissucol Duo Q uick t; T íssucolt; Belg.: Artiss; TachoSil; Tissucol 
D uo; Tissucol Kít; Braz.: Beríplast P; TachoSil; Canad.: Artiss; 
Tlsseeb chũe: Beriplast P t ;  Cz.: Ảrtiss; Evicel; TachoSil; Tỉsseeb 
Tissucob Detim.: Artiss; Evicel; TachoSil; Tisseel D uo  Quick; Pin.: Artiss; TachoSil; H sseel D uo Quick; H sseel; Pr.: Artiss; 
B eriplast; Evỉcel; TachoSil; H ssucol; Ger.: Artíss; B eriplast; Evl- 
cel; TachoSil; Tlssucol D uo S; Tissucol-Kit; Gr.: Beriplast; Evicel; 
TachoSil; Tlsseel; Horig Kong: B erlplast p, Tisseel; Hung.: Beri- 
p last PrTachoSil; Tlssucol-KiC Indon.: Beriplast; / r i :  Artiss; Evi- 
cel; TachoSib Tisseel; Israel: B erip lastt; Ẻvlcel; TachoSib Tls- 
s e e lt ;  ItaL: Beriplast' TachoSil; H ssucol; Jpn: TachoSil; Mex.: 
Beriplast P; Neth.: Artiss; Beriplast P; TachoSib Tisseeb H ssucol 
Duo; TlssucoL Norw.: Artiss; Evicel; TachoSil; Tisseel; JVZ: Tis-

seel Duo; PoL: Beriplast; Evicel; TachoSil; Port.: EviceL' Tacho- 
Sil; Tissucol D uof; Rus.: Tissucol Kit (THccyiton Kkt); Spain: 
Artiss; Beriplast p  Com bú Evicel; TachoSiL Tỉssucol Duo; Sweí: 
Artiss; Evícet TachoSil; Tisseel Duo Quick; Switz.: Arứss: Beri- 
plast P; Eviceb TachoSib Hsseel; Hssucol D uo  S f; Tlssucolt; Thai.: Tisseel; Turk.: Beriplast P; UK: TachoSil; Tĩsseeb USA: 
Artiss; Evicel; TachoSil; HsseeL

Phormocopoeid Preparatíons
Ph . E u i.; Fibrin S ealan t Kit.

Fibrinogen
Factor I; F ibrinogène; F ibrinógeno; R b r ỉn o g e n ù m ; Fibrino- 
jer>; R b iynogen .
A fc  —  8028B0Ỉ; B02BCỈ0. ‘ ’
Ạ ĩtV e t —  QB02BB0Ĩ
UNII —  N9483305i K (human Hbnnogen).

P h a rm a c o p o e ia s .  M a n y  p h a rm a c o p o e ia s  h a v e  m o n o -  
g rap h s , in d u d in g  Eur. (see p . v ii) .

P h .  E u r . 8: (H u m an  F ib rin o g e n ; H b r in o g e n u m  H u m a n u m ) . 
A  s te rile  fre e z e -d ríe d  p r e p a ra tio n  o f a  p la s m a  p ro tẹ in  
ừ a c t io n  c o n ta in in g  th e  so lu b le  c o n s tì tu e n t  o f h u m a n  
p la sm a  th a t  is t ra n s ío rm e d  to  B brín  o n  a d d it io n  o f  th ro m b in . 
I t  is o b ta in e d  b o m  p lasm a  fo r ừ a c t io n a t ìo n  a n d  th e  m e th o d  
o f p re p a ra tio n  in d u d e s  a  s te p  o r  s teps th a t  h a v e  b e e n  sh o v ra  
to  rem o v e  o r  in a c tiv a te  k n o w n  a g e n ts  o ỉ  in ỉe c tỉo n . 
Stabilisers, i n d u d in g  p ro te in  su c h  a s  h u m a n  a lb u m in , 
sa lts , a n d  b u H e rs  m a y  b e  a d d e d . N o  a n tim icT o b ia l 
p rese rv a tiv e  o r  a n tib io tic  is a d d e d . w h e n  d isso lv ed  in  th e  
v o lu m e  o ỉ  so lv e n t s ta te d  o n  th e  label, t h e  s o lu t io n  c o n ta in s  
n o t  less th a n  lO g /li tr e  o f B brìnogen .

A  w h ite  o r  p a le  y e llo w  h y g ro sco p ic  povvder o r  ử ia b le  solid . 
S to re  in  a ir tig h t c o n ta in e rs . P ro te c t [ro m  lig h t.

ProỊile
F ib rin o g e n  h a s  b e e n  u s e d  to  c o n tr o ỉ  h a e m o r rh a g e  
a s so d a te d  w ith  lo w  b lo o d -B b rin o g e n  c o n c e n tra t io n  in  
a B b rin o g en aem ỉa  o t  h y p o B b rin ó g en a e m iạ  a l th o u g h  p la sm a  
o r  c ry o p re d p ita te  is u su a lly  p r e íe ư e d . F ib rin o g e n  h a s  also  
b e e n  ũ se d  in  d is s e m in a te d  in tra v a s c u la r  c o a g u la tìo n  
(p. 1126.1). I t  is a  c o m p o n e n t o f B b iin  g lu ẽ  (see  F ib rin , 
a b o v e ). R e c o m b in a n t h u m a n  B b rin o g en  is  u n d e r  in v es tig a -  
ú o n .

F ib rin o g en  lab e lle d  w ith  r a d io n u d id e s  h a s  a lso  b e e n  
u se d  in  d iag n o stic  p ro ce d u re s .

Preparations
Proprietary Preparations (details are given in  V olum e B)

Sinqle-ìnqredient Preporoliom. AustraL: RiaSTAP; Austria: Hae- 
m ocom pĩettan; Belg.: Riastap; Bros.: H aem ocom plettan; chinar. 
Fabu Laishi ( S Í H d r ) ;  Cz.: H aem ocom plettan; Denm.: Rỉastap; Pln.: Riastap; Pr.: Clottalact; C lonagen t; H aem ocom plettan t; 
R iasup; Ger.: H aem ocom plettan; Gr.: H aem ocom plettan ; Hung.: H aem ocom plettan; India: K brotaas; IrL: Riastap; Israel: 
H aem ocom plettan: Neth.: H aem ocom plettan; Norw.: Riastap; Port.: H aem ocom plettan; Spain: RiaSTAP; SwetL: Riastap; 
Switz.: H aem ocom plettan; Thai.: Fibroraas; Turk.: H aem ocom - 
p lenan ; UK: Riastap; USA: RiaSTAP.

M ubHngredient PreparaHons. Arg.: Berìplast P; Tissucol; Aus- tral.: Ttsseel Duo+; Austria: Beriplast' Evicel; TachoSil; Tisseel; 
Tissucol Duo Q uick t; Tissucolt; Belg.: Artiss; Q u ix ilt;  TachoSil; 
Tlssucol Duo; Tissucol Kít; Braz.: Beriplast P; TachoSib Canada. 
Artiss; Tisseel; Chũe: Beriplast P f; Chừur. FiblnGluRAAS (1PH 
n ± ) ;  Cz.: Artiss; Evicel; TachoSil: Hsseel; Tissucol; Denm.: 
Artiss; Evicel; Quixil; TachoSil; Tisseel D uo Q uick; Pin.: Artiss; 
Quixil: TachoSil; Tisseel D uo Quick; Tisseel; Fr.: Artiss; Beri- 
plast; Evicel; TachoSil; Tissucol; Ger.: Artíss; B eriplasc Evicel; 
Q uix ilt; TachoSil; Tissucol Duo S; Tissucol-Kit; Gr.: Berỉplasc 
Evicel; TachoSil; Tisseel; Hong Kong: Beriplast P; TachoComb; 
T isseel Hung.: Beriplast P; TachoSil; H ssuco l-K it Indon.: Beri- 
plast; IrL: Artiss; Evicel; TachoSil; Israel: B erip las tt; TachoSil; 
T isseelt; ItaL: B eríplast' Quixil; TachoSil; Jpn: Bolheab Tacho- 
Sil; Mex.: Beriplast P; Neth.: Artiss; Beriplast P; Q uix ilt: Tacho- 
Sil; Hsseel; Tissucol Duo; Ttssucol; Norw.: Artỉss; Evicel; Tacho- 
Siỉ; Tisseel; NZ: Tisseel Duo; PoL: Beriplast; EviceL TachoSib Port.: Evicel; TachoSib Tissucol D uof; Rus.: TachoCom b 
(TaxoKox6 ); Tissucol K ít (THCcyKO/1 Kht); singapore: Tacho- 
Comb; Spain: Artiss; Beriplast p  Combú Evlcel; TachoSil; Tỉssu- 
col Duo; Swed.: A rtiỉs; Evicel; Q uhd lt; TachoSil; Tisseel D uo 
Quick; Switz-: Artiss; Beriplast P; Evĩceb Q uixil; TachoSil; Tis- 
seel' Tissucol D uo S f; Hssucolỷ; Thai.: Fibingluraas; H sseeb Turk.: Beriplast P; Tlsseel VH; UK: TachoSU; H sseel; Ukr.: 
TachoCom b (Tax0K0M6); USA: Artiss; Evarrest; Evlcel; TachoSil; 
TisseeL

Phormocopoeid  Prepomtions
P h . E ur.; R brin  Seãlan t Kit; H um an  H brinogen .

Filgrastim (BAN, USAN, riNNi 
Filgrastnmi, Filgrastimum, r-mètHuG-CSF, XM-02 (Rlgrastim 
ór tbo-filgrastim), (D nnrpaanM . . ,

The Symbol t  denotes a preparation no longer aaively marketed

http://www.mhra.gov
http://www
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-A rẽ c o m b in a n t h u m a n  g ra n u lo c y te '  co lo n y -stim u la tin g  
fec to r " ' ■
CAS— 121181-53-1Ị 
ATC —  L03M 0Ĩ
ATO Vet —  QL03AA02 • -
■Úm:— _PVI5M0M1GW: r ' V ; *■

NOTB. T h e  FD A  a p p ro v e d  th e  n a m e  tbo -U lg rastiin  to  describ e  
th e  c o n te n ts  o f  Grartix (Teva, USA). Hovvever, in  E u ro p e  th is  
s ụ b s ta n c e  w a s  g ra n te d  m a rk e tin g  .a u th o r is a tio n  a s  a 
b io s im ila r  ũ lg ra s tìm  a n d  m a r k e te d  as Tcvagrastint (Teva, 
Europe).
P h a r m a c o p o e ia s .  I n  us. Eur. (see p . v ii) i n d u d e s  a 
c o n c e n tra te d  so lu tío n .

P h .  E u r .  8 : (F ilg rastim  C o n c e n tra te d  S o lu tio n ). A  s o lu tio n  of 
a  p ro te in  h a v in g  th e  p r im a ry  s ư u c tu re  o f t h e  g ra n u lo c y te  
c o lo n y -s tim u la tin g  ỉ a a o r  (G -CSF) p lu s  1 a d d it io n a l  a m in o  
ac id , a n  N - te rm in a l m e th io n in e .  In  c o n tra s t  to  its  n a tu ra l  
c o u n te rp a r t ,  t h e  p r o te in  is n o t  g ly co sy la ted . I t is p ro d u c e d  
b y  a m e th o d  b a se d  o n  re c o m b in a n t  DN A tec h n o lo g y , u s in g  
b a c te r ía  a s  b o s t  cells. I t  c o n ta in s  a  m in im u m  9 0 0 m ic r-  
o g ram s o f  p r g te in  p e r  m L  a n d  h a s  a  m in im u m  p o te n c y  o f 
1 .0 X 1 0 8 u n i ts  p e r .m g  of p ro te in .  A  d e a r ,  co lou rless, o r  
s lig h tly  yellovvdsh liq u id .

U S P  36 : (F ilg rastim ). I t  is a re c o m b in a n t fo rm  of h u m a n  
g r a n u lo c y te  c o lo n y -s tim u la tin g  la c to r  (r-m etH uG -C S F ). I t is 
a  sing le  C hain, 175 a m in o  a d d  n o n g ly co sy la te d  p o ly p ep tid e  
p ro d u c e d  b y  Escheríchia coli b a c te r ia  t r a n s íe a e d  vvith a  g e n e  
e n c o d ỉn g  a  m e th io n y l  h u m a n  g ra n u lo c y te  c o lo n y -s tim u la t-  
in g  ía c to r .  W h e n  p r e p a re d  as a  d ru g  su b s ta n c e . i t  c o n ta in s  
n o t  less  t h a n  0 .9 m g /m L  o f Ẽ lg rastún . S to re  in  a ir t ig h t  
c o n ta in e rs  a t  a  te m p e ra tu re  b c tw e e n  2  d e g re e s  a n d  8 
d eg re e s . P ro te c t  ừ o m  lig h t d u r in g  lo n g -te rm  sto rage .

Lipegfilgrastim ỊUSAN, riNN)

• L ipegíìlgrastim um ; XM-22; /lnnsrộnnrpacTviM .
R lg rastim  c o n ju g a te d  w ỉth  m eth o x y  po ly eth y len e  glycol Via 
a  c a rb ò h y d ra te ' linker c o n sis tin g  ó f  glýciné, N -acéíylnẹur- 
àm inic  ã c ịd  ánd '/y -à ce ty lg a lá c to sa m in e . ■
CAS —  1117844-87-7.......
ATC —  L03AA14 
ATC Vet'—  OL03AA14.
UNII —  4AWF0N6QV3.

NOTE. T h e  n a m e  L o n q u e x  h a s  b e e n  u se d  as a  tra d e  m a rk  ío r  
l ip e g h lg ra s tũ n .

Pegfilgrastim /SAN, riNNỊ

Peg íìlg rastiim i; PecỊÍilg rastim um ; • PegU lgrastim un ; D ẹr- 
ộkưibrpacTMM. "■  '
R lg rastlm  c o rý u g a te d .. w ith  . m o n o m e th o x y  po ly eth y len e  
glycol
CÁS —  208265-92-3 
ATC —  L03AA13.
ATC Vét —  QL03AA13.
'UNII —  3A58010674. .

Incompatibility. R e íe re n c e s .
1. Tríssel LA. M artin ez JF. CompatỉbUíty of Slgrastỉm with seỉected drugs 

dunng sủnuỉated Y-áie admỉnỉstration. Am J  Hosp Pharm 1994; 51: 
1907-13.

ShibilHy. S o lu tio n s  o f  h lg ra s tim  m u s t  n o t  b e  d ilu te d  w ith  
s o d iu m  c h lo r id ẹ  S o lu tio n s  as  p r e d p i ta t io n  WĨU occu r. G lu - 
co se  5 %  s o lu t io n  m a y  b e  u se d  ư  d ilu tio n  is n e c essa ry . 
H o w e v e r, h lg ra s tim  in  d i lu te d  s o lu tio n  m a y  b e  a d so rb ê d  
o n to  g lass o r  p la s t ic  m a te ria ls  a n d  so  it  s h o u ld  n o t  b e  
d ilu te d  belovv th e  re c o m m e n d e d  m in im u m  c o n c e n tra tio n  
(2  m ic ro g ra m s/m L ). A lso, to  p ro te c t  b o m  a d so rp tio n , Solu
t io n s  t h a t  a re  d ilu te d  to  c o n c e n t ta t io n s  of h lg ra s tim  belovv 
15  m ic r o g ra in s /m l  m u s t  h a v e  a lb u m ìn  a d d e d  to  give a 
Đ nal c o n c e n ư a t io n  o f  2 m g /m L . F o r  m e n tio n  o f th e  s ta b i-  
l i ty  o f  S lg ra s tim  in  a  s o lu tio n  in te n d e d  fo r  e n te ra l  u se  in  
n e o n a te s ,  se e  S ta b ility  u n d e r  E p o e tin s , p . 11 4 1 .2 .

Uses and Administration
PU grastim  is  a  g r a n u lo c y te  c o lo n y -s tim u la ó n g  ía c to r  (G- 
CSF), a  h a e m a to p o ie t ic  g ro w th  ía c to r  th a t  s tim u la te s  th e  
d e v e lo p m e n t  o f  g r a n u lo c y te s  (se e  H a e m a to p o ie s is ,  
p .  1 1 2 1 .1 ). I t  is  u s e d  to  ơ e a t  o r  p re v e n t  n e u tro p e n ia  in  
p a tie n ts  re c e iv in g  m y e lo su p p re s s iv e  ca n ce r  c h e m o th e ra p y  
a n d  to  r e d u c e  th e  p e rio d  o f  n e u tr o p e n ia  in  p a tie n ts  
u n d e rg o in g  b o n e  m arrovv  tra n s p la n ta tio n . I t  is a lso  u se d  to  
m o b ilise  p e r ip h e ra l  b lo o d  p ro g e n i to r  cells fo r co llec tio n  a n d  
s u b s e q u e n t  u se  in  a u to lo g o u s  o r  a llo g e n e ic  p e r íp h e ra l  b lo o d  
s te m  cell t ra n s p la n ta tio n . P ilg ia s tirh  is a lso  u se d  in  th e  
m a n a g e m e n t  o f  c h ro n ic  n e u tr o p e n ia  (co n g e n ita l, c y d ic , o r  
id io p a th ic ) , a n d  fo r  p e rs is te n t  n e u tro p e n ia  in  p a tie n ts  w ith  
a d v a n c e d  HIV  in íe c tio n .

F ilg rastitn  m a y  b e  g iv e n  in tra v e n o u s ly  o r  su b c u ta -  
n e o u s ly . D o ses  m a y  b e  e x p re sse d  in  m ic ro g ra m s o r  in  u n its ; 
lO m ic ro g ra m s  is e q u iv a le n t  to  1 m illio n  u n its .

AU cross-reíerences reíer to entries in Volume A

A s a n  a d j u n c t  t o  a n t i n e o p l a s t i c  t h e r a p y ,  S lg ra s tim  is 
g iv e n  in  a  d o se  o f  5 m lc ro g ra m s/k g  d a ily  s ta r tin g  n o t  less 
t h a n  2 4  h o u r s  a í te r  t h e  las t d o se  o f  a n tin e o p la s tic . I t  c a n  b e  
g iv e n  a s  a  s in g le  d a ỉly  s u b c u ta n e o u s  in je c tio n , a s  a  
c o n tin u o u s  i n ư a v e n o u s  o r  s u b c u ta n e o u s  in ỉu s io n , o r  a s  a  
d a ily  in tr a v e n o u s  in h is io n  o v e r  15 to  30  m in u te s .  T re a tm e n t  
is  c o n tin u e d  u n t i l  th e  n e u ư o p h i l  c o u n t  h a s  s tab ilỉseđ  w ìth in  
t h e  n o n n a l  r a n g e  w h ic h  m a y  ta k e  u p  to  14 d ay s OT m o re .  A  
ío rm u la t io n  o ỉ  h lg ra s õ m  c o n ju g a te d  w i th  m o n o m e th o x y  
p o ly e th y le n e  g ly co l (p eg ã lg ra s tim ) m a y  a lso  b e  u se d  to  
r e d u c e  th e  i n d d e n c e  o ỉ  n e u ư o p e n ia  a s s o d a te d  w ith  
a n tin e o p la s t íc  th e ra p y ; i t  is g iv e n  b y  su b c u ta n e o u s  in je c tio n  
in  a  s in g le  d o se  o í  6  m g . g iv e n  n o t  less t h a n  2 4  h o u r s  a f te r  
t h e  la s t  d o se  o f  a n tin e o p la s tic . L ipegh lg rastim , d e sc rib ed  as  a 
g ly co p e g y la te d  U lgrastim , is a lso  in  d e v e lo p m e n t fo r  th is  
in đ ic a tio n ; a  s in g le  do se  o f  6 m g  is g iv e n  s u b c u ta n e o u s ly  
a b o u t  2 4  h o u r s  a í te r  c h e m o th e ra p y .

T h e  in it ia l  d o se  o f  C lg rastim  fo llo w in g  b o n e  m a r r o v v  
t r a n s p l a n t a t ỉ o n  is  lO m ic ro g ra m s /k g  d a ily , a d ju s te d  
a c c o rd in g  to  r e sp o n se . T h is m a y  b e  g iv e n  b y  in tra v e n o u s  
in lu s io n  o v e r  3 0  m in u te s  o r  4  h o u rs , o r  b y  c o n tin u o u s  
in tr a v e n o u s  o r  s u b c u ta n e o u s  in ỉu s io n  o v e r  2 4  h o u rs .

F o r  m o b i l i s a t i o n  o ỉ p e iip h e ra l  b ỉo o d  p ro g e n ito r  cells ío r 
a u to lo g o u s  p e r ip h e ra l  b lo o d  s te m  cell ư a n s p la n ta t io n , a 
d o se  o f  lO m ic ro g ra m s/k g  d a ily  o f S lg rastim  m a y  b e  gi v en  
su b c u ta n e o u s ly  as a  sin g le  d a ily  in je c tio n  o r  b y  c o n tin u o u s  
in ỉu s io n  fo r 4  to  7  day s u n tU  th e  las t leu c a p h e re s is  
p ro c e d u re  (usuaU y  p e iío rm e d  o n  day s 5 to  7 as  r e q u ire d ) .  If 
ĩilg ra s tim  is g iv en  a íte r  m y elo su p p re s s iv e  c h e m o th e ra p y , 
t h e  d o se  is h a lv e d  to  5 m ic ro g ra m s/k g  d a ily  b y  s u b c u ta n e o u s  
in je c tio n . It is g iv e n  íro m  th e  first d a y  a f te r  c o m p le tio n  of 
c h e m o th e ra p y  u n t i l  th e  e x p e c te d  n e u tro p h U  n a d ir  is passed  
a n d  th e  n e u ư o p h i l  c o u n t  h a s  re c o v e re d  to  th e  n o rm a l  
r a n g e , so  th a t  le u c a p h e re s is  c a n  b e  p e río rm e d . For 
m o b ilis a tio n  o f ceUs in  h e a lth y  d o n o rs , to  u se  in  a lỉo g e n e ic  
t ra n s p la n ta tio n , a  d o se  o f lũ m ic ro g ra m s /k g  daUy m a y  be  
g iv e n  su b c u ta n e o u s ly  fo r  4  o r  5 d ay s u n til  Ieu c a p h e res is  
(u su aU y  s ta r te d  o n  d ã y  5).

In  p a tie n ts  vvith c o n g e n ỉ t a l  n e u t r o p e n i a  th e  in itia l 
d o se  is  1 2 m ic ro g ra m s/k g  d a ily  a n d  in  p a tie n ts  vvith 
id io p a th ic  o r  c y d ic  n e u tr o p e n ia  t h e  in it ia l  d o se  is 
5 m ic ro g ra m s/k g  daily . In  th e s e  ío im s  ol n e u tro p e n ia  th e  
d o se  is  g iv en  su b c u ta n e o u s ly  in  sing le  o r  d iv id ed  d o ses  a n d  
s h o u ld  b e  a d ju s te d  a c co rd in g  to  resp o n se .

I n  p a t i e n ts  w i th  H I V  i n í e c t l o n  a n d  p e r s i s te n t  
n e u tr o p e n ia  th e  ín itia l d o se  is  1 m ic ro g ra m /k g  d a ily  b y  
s u b c u ta n e o u s  in je c tio n . T he  d o se  m a y  b e  t itra te d  u p  to  a  
m a x im u m  o ( 4  m ic ro g ra m s/k g  d a ily  u n t i l  a  n o rm a l  
n e u ư o p h i l  c o u n t  is  a c h ie v e d  a n d  t h e n  a d ju s te d  for 
m a in te n a n c e  a c c o rd in g  to  r e sp o n se . M a in te n a n c e  doses  of 
3 0 0 m ic ro g ra m s  d a ily  o n  1 to  7 day s a  w e e k  h a v e  b e e n  u se d .

T h e  ỉilg ra s tim  d o se s  d e sc r ib e d  a b o v e  fo r  p a tie n ts  
r e c e iv in g  a n tin e o p la s tic  th e r a p y  a n d  fo r  c h ro n ic  n e u tr o -  
p e n ia s  m a y  a lso  b e  g iv e n  to  c h ỉ l d r e n .  T h e  u s e  of 
p e g íilg ra s tim  in  c h ild re n  is l im ite d  a n d  its  sa ỉe ty  a n d  e íh c a c y  
h a v e  n o t  b e e n  a d e q u a te ly  es tab lish e d .

R e íe re n c e s  a n d  rev iev v s.
1. Daie D C ed. rilgrastỉm  aimìversary supplement: reviewing 10 years oí 

dinicaỉ experience, a seminar-in-print. Drugs 2002; 62 (suppl ỉ): 1-96.
2. C u m n  MP, Goa JũL Pegíiỉgrastim. Drugs 2002; 62: 1207-13.
3. Renvridc w, tí al. Use oí ũỉgrasỉim and pcgGỉgnstỉin to suppon delivery 

oí cbemotherapy: twenry yean  oí dỉnicaỉ experience. BioDrugs 2009; 23: 
175-86.

4. Bondarenko L rt ai. EíẼcacy and saỉety of ỉỉpegBỉgrastỉro versus 
peg&ỉgrasỉỉm: a random ừed. multicenter, acũve-control phase 3 crial ỉn 
patients wỉth breast cancer recrivỉng doxorubỉcin/docetaxd chemo- 
therapy. BMC Canar 2013; 13: 386.

Aplaslic anaemia. C o lo n y -s tim u la tin g  ỉac to rs , in c lu d in g  
g ra n u lo c y te  c o lo n y -s tim u la tm g  fac to rs, h a v e  b e e n  tr ie d  in  
p a tie n ts  w i th  a p la s tic  a n a e m ia  (p. 1 1 2 1 .3 ).

lnfections. A s tveU as  s tim u la tin g  th e  d e v e lo p m e n t a n d  
m a tu r a t io n  o f h a e m a to p o ie t ic  p rec u rso rs , g ra n u lo c y te  a n d  
g ra n u lo c y te -m a c ro p h a g e  c o lo n y -s tim u la tin g  ỉ a a o r s  h a v e  
b e e n  ío u n d  to  e n h a n c e  n e u ữ o p h i l  c h e m o ta x is  a n d  p h a g o -  
cy tosis , e n h a n c e  o x id a tiv e  ac tiv ity , in c re a se  m ic ro b id d a l 
a c tiv ỉty  a n d  a n tib o d y -m e d ia te d  ceU ular c y to to x id ty ,  a n d  
d e la y  n e u t to p h i l  a p o p to sis . G ra n u lo c y te -m a c ro p h a g e  col- 
o n y -s t im u la n n g  l a a o r  a lso  m o d ih e s  m a c ro p h a g e  a n d  
m o n o c y te  h in c t io n s  in  in U a m m a tio n  a n d  ceU ular im m u n e  
re s p o n s e .1 I t h a s  th e re ío re  b e e n  su g g e ste d  th a t  c o lo n y -s ti-  
m u la t in g  ĩac to rs  m ig h t b e  u se fu l  a d ju n c ts  in  t h e  t re a tm e n t  
o f  in ỉe c tio n s  in  n o n - n e u ư o p e n ic  p a tie n ts ,  b u t  t h e ứ  d ỉn ic a l  
ro le  is  y e t  to  b e  es ta b lish e d .

T h e  u s e  o ỉ g ra n u lo c y te  c o lo n y -s tim u la tin g  ỉa c to r  w as 
re p o r te d 2 to  re d u c e  m o rtaU ty  ra te s  in  p a tie n ts  w i th  se p tic  
s h o c k  d u e  to  t h e  b a c te r ía l in íe c tio n  m eU oidosis (p . 190 .2 ). 
In  sm aU  p lác e b o -c o n ư o U e d  s tu d ie s  o f  p a tie n ts  vvith th e  
p ro to z o a l in ỉe c tio n  c u ta n e o u s  le ish m a ĩũ a sis  (p . 9 2 2 .1 ), 
u lce rs  h e a le d  ỉa s te r  in  th o se  ư e a te d  w ith  g ra n u lo c y te -  
m a c ro p h a g e  c o ỉo n y -s tim u ỉa tin g  í a n o r ,  a s  a n  a d ju n c t  to  
a n tim o n y  th e ra p y , b y  in tra le s io n a l in je c tio n 3 a n d  to p ica l 
a p p lic a tio n .4

H o w e v e r, g r a n u lo c y te  c o lo n y -s tim u la tin g  ỉ a a o r  d o e s  n o t  
a p p e a r  to  b e  o ỉ  b e n e h t  a s  a n  a d ịu n c t  in  th e  m a n a g e m e n t  of 
p n e u m o n ia 1 (p . 2 0 0 .1 ). In  d ia b e tic  fo o t in ỉe c tio n s  (see

D ia b e tic  F o o t D isease , p . 4 6 4 .2 )  g ra n u lo c y te  c o lo r  y- 
s t im u la tin g  l a a o r  d o e s  n o t  a p p e a r  to  a ffec t tv o u n d  h e a lũ  g, 
a l th o u g h  th e r e  is  so m e  su g g estio n  th a t  i t  m a y  re d u c e  t  te  
l ik e lih o o d  o f  su rg ic a l in te rv e n t io n .4 

• I n  HTV in íe c tio n  (p . 9 5 7 .2 ), g r a n u lo c y te -m a c ro p h a  ge 
c o lo n y -s tim u la tin g  íá c to r  h a s  b e e n  re p o r te d  to  im p ro v e  C1 >4 
+  ceU c o u n ts .7

G ra n u lo c y te -m a c ro p h a g e  c o lo n y -s tim u la tin g  ỉ a a o r  h a s  
b e e n  in v e s tig a te d  as  a n  a d ju v a n t  ỉ o r  h e p a ti tis  B  v a c d n a t io n  
in  h e a lth y  su b jec ts, p a tie n ts  vvith c h ro n ic  r e n a l  ía i lu re  o r  o n  
h a e m o d ia ly s is , a n d  in  H T V -in íe ae d  p a tie n ts .  O veraU , t lie  
c o lo n y -s tim u la tin g  f a a o r  a p p e a rs  to  im p ro v e  se ro c o n v e r-  
s io n  ra te s  a n d  a n tib o d y  t it te s ,  b u t  h i r th e r  s tu d y  is n e e d e c .*

1. Root RK. Dale DC. Granuỉocyte colony-stìmulating ỉa a o r  a id  
granulocyte-macrophage colony-sổmulatỉng ta a o n  comparỉsons a id  
potentỉaỉ íor use ỉn tbe treatm ent of ỉnỉectỉons ỉn nonneutropei.ic 
patícnts. J  ĩnfect Dừ 1999; 179 (suppỉ): S342-S352.

2. Cheng AC. et aỉ. Adjuncứve granuỉocyte coỉony-stímuladng Ễaaor or 
treatm ent of septic shock due to melioidosỉs. ũirt ỉnỊtữ Dừ 2004; 38: 3 2- 
7.

3. Almeida R. €t ai. Randomized, double-blind study of stibogluconate pl 45 
hum an granuỉocyte macrophage colony-stimulating ía a o r  v c n js  
stlbogluconate alone ỉn the treatm ent of cuỉaneous ỉeỉshmaníasỉs J  
ỉrt/etí Dừ 1999; 180: 1735-7.

4. Santos JB, t ì  ứì. Antimony plus recombinant hum an granulocy^e- 
macrophage colony-stimulating faaor apptied topỉcally in low do^es 
enhances healing of cutaneous leishmaniasis ulccrs: a randomizfd. 
double-bỉind, placebo-comrolỉed study. J  ĩrtfeơ Dis 2004; 190: 1793-t.

5. Cheng AC, t í  aỉ. Granulocyte-coiony stimulating íactor (G-CSF) as n 
adjunct to antỉbỉotỉcs in the treatm ent of pneumonia in aduỉts. Avaiỉat le 
ỉn The Cochrane Database of Sysiematic Revicrn; Issue 2. Chichest n  
John  Wiỉey; 2007 (accessed 16/06/08).

6. Crudani M. tí  al. Are granulocyte colony-stỉmulating íaao rs benefíc ỉỉ 
in treatỉng dỉabetỉc fooi ỉníectỉons? A meta-anaỉysls. Diabtíts Cart 20C ỉ; 
28: 454-60.

7. Deresinskỉ s c .  Granulocyte-macrophage colony-súmulating ỉactr n 
potentỉal therapeutỉc immunologicai and antìretroviral eữects in K V 
ìníeetỉon. AIDS 1999; 13: 633-43.

8. Crucianl M. t í  ai. Granulocyte macrophage colony-stimulaiing factor IS 
an adjuvani ỉor hepatìtis B vacdnaùon: a meta-analysis. Vocône 20C T; 
25 :709-18.

Isc h a e m ia .  C o lo n y -s tim u la tin g  ỉac to rs  h a v e  b e e n  in v e s t  - 
g a te d  fo r t h e ứ  ab ility  to  m o b ilise  s te m  ceUs a n d  m o d u la ie  
in Q a m m a tio n  in  c a rđ io v a sc u la r  d iso rd e rs  c h a ra a e r í s e d  b y  
isc h a e m ia . G ra n u lo c y te  c o lo n y -s tim u la tin g  fac to r  (G -CSF) 
h a s  b e e n  tr ie d  in  a th e r o s d e r o t ic  c o ro n a ry  a r te ry  d ise a se  
a n d  p a rt ic u la r ly  a ỉ te r  m y o ca rd ia l in ía rc t io n  (p . 1 2 5 7 .1 1. 
H o w e v e r, s tu d ie s  h a  v e  b e e n  sm all, a n d  revievvs h a v e  c o n -  
d u d e d  th a t  a l th o u g h  th e r e  w as m o b ilis a tio n  o f s te m  celìs 
t h a t  m ig h t b e  o f  b e n e íi t  in  m y o ca rd ia l re g e n e ra tio n , G- 
CSF p ro v id e d  n o  a d d it io n a l  b e n e h t  to  r e p e r íu s io n  th e r a p y  
a f te r  m y o ca rd ia l in ía rc t io n .1-2 A sy s te m a tic  revievv also  
c o n d u d e d  th a t  th e  u se  o f  G -CSF d id  n o t  in c re a se  th e  risk  
o f c o ro n a ry  res te n o sis  o r  c a rd io v a sc u la r  e v e n ts  a f te r  rep ex - 
íu s io n  th e r a p y  ỉo r  m y o c a rd ia l  in ỉa rc t io n .3 B e n e ỉ ì t  h a s  b e e n  
r e p o r te d  in  7  p a tie n ts  w i th  a c u te  isc h a e m ic  s ơ o k e  
(p. 12 6 9 .2 ) g iv e n  S ỉg ra s tim  1 5 m ic ro g ra m s/k g  s u b c u ta -  
n e o u s ly  d a ily  fo r  5 d a y s  in  a d d it io n  to  th e  u s u a l  ca re  g iv e n  
to  3 C ontro ls.4 T h e re  w a s  a  g re a te r  im p r o v e m e n t  in  n e u ro -  
log ica l íu n c t io n  in  B lg ras tim -tre a te d  p a tie n ts  o n  12 
m o n th s  o f  fo Ilo w -u p , b u t  la rg e r  s tu d ie s  a re  r e q u ire d  to  
c o n h rm  th e  b e n e íi t.

1. Kastrup 3, rt aì. Myocardỉal regeneratíon toduced by granulocytí- 
coỉony-stỉmulaOng ỉa a o r  mobỉlìzatỉon oỉ stem ceỉls ìn patỉents vvita 
acute o r dư o n ic  ỉschaemỉc heart disease: a non-invasive aỉtcmatỉve ic ĩ  
dinỉcaỉ stem ceU tberapy? Bur Heart J  2006; 27: 2748-54.

2. Zohlnhõỉer D. tì  ai. Stem ceỉỉ mobiỉizatíon by granulocyte colonv * 
stỉmuỉatỉng ỉactor ĩor myocardiaỉ recovcry after acute myocardiửl 
ỉníarctíon: a meta*analysỉs. J  Am Coỉl Cardiol 2008; 51: 1429-37.

3. Ince H, t í  ai. Carđiovascular events and re-stenosis ỉolỉovvỉrg 
adm ỉnỉsỉntion of G-CSF ỉn acuie myocardiaỉ inỉarctỉon: systemacc 
review and meta-anaỉysịs. Heart 2008; 94: 610-16.

4. Shyu W -C  tí  a i  Granulocyte coỉony-stúnulatỉng ỉactor for acute
ischemic stroke: a randoniizeđ conưolỉeđ nrỉaỉ. Can M ed Assoc J  2006; 174: 
927-33.

N e u t ro p e n ia .  G ra n u lo c y te  c o lo n y -s tú im la tin g  ỉ a a o r s  a re  
u s e d  in  t h e  m a n a g e m e n t  o f  n e u ư o p e n ia .  T h e y  m a y  b e  
u s e d 1 lo n g - te rm  in  t h e  m a n a g e m e n t  o f in h e r i te d  ío rm s  o f  
n e u tr o p e n ia  (p . 1 1 3 0 .1 ). T h e y  a re  u se d  s h o r t - te rm 2"’ to  
ư e a t  o r  p r e v e n t  a n tin e o p la s tic - in d u c e d  n e u ơ o p e n ia  
(p. 7 3 1 .1 )  a n d  h a v e  a lso  b e e n  u s e d  in  p a t ie n ts  w ith  n e u -  
tro p e n ia  in d u c e d  b y  o th e r  d ru g s .6’11 C o lo n y -s tim u la tin g  
ỉac to rs  a re  a lso  u s e d 12 in  th e  m a n a g e m e n t  o f  n e u tr o p e n ia  
in  p a tie n ts  w i th  H T V -assodated  in fe c tio n  (p. 9 5 8 .3 )  i n d u d -  
in g  th a t  d u e  to  m y e lo su p p re s s iv e  th e ra p ie s  su c h  as  co - 
trim o x a z o le , p y r im e th a m in e , a n d  ã d o v u d in e .  A  c o n ư o U e d  
s tu d y 13 in  2 5 8  p a tie n ts  w i th  a d v a n c e d  HTV in íe c tio n  ío u n d  
th a t  p ro p h y la c tic  u se  o f g r a n u lo c y te  c o lo n y -s tim u la tin g  
ỉa c to r  r e d u c e d  th e  in d d e n c e  o f  s e v e re  n e u ơ o p e n ia  a n d  
a lso  su g g e ste d  th a t  t h e  i n d d e n c e  a n d  d u r a t io n  o f b a c te r ia l  
in le c tio n s  w a s  re d u c e d .

D u e  to  im m a tu r e  n e u ư o p h ỉ l  p ro d u c t io n  a n d  h in c t io n , 
n e o n a te s  a re  su sce p tib le  to  in le c tio n  a n d  p r e te rm  n e o n a te s  
a re  a t  p a r t ic u la r  risk . T h e  u se  o f  c o lo n y -s tim u la tin g  íac to rs  
fo r  p ro p h y la x is  o r  as  a d ju n c ts  in  t h e  t r e a tm e n t  o f  
sc p tic a e m ia  (p. 2 0 3 .2 )  in  n e o n a te s  h a s  b e e n  in v e s tig a te d  
in  a  fe w  sm aU  s tu d ie s  b u t  th e r e  is i n s u íĐ d e n t  e v id e n c e  o f  
b e n e h t  to  r e c o ro m e n d  th e  u se  o f  g ra n u lo c y te  o r  g ra n u lo -  
c y te -m a c ro p h a g e  c o lo n y - s tim u la tin g  í a a o r s  in  th e s e  
p a tie n ts .  T h e re  is  a lso  l im ite d  e v id e n c e  to  su g g est th a i  
th e y  m a y  re d u c e  m o r ta li ty  as  a d ju n c ts  to  ư e a tm e n t  in
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p a tie n ts  w i th  scpsis a n d  s e v e re  n e u ư o p e n ia .14-15 G ranu lo - 
c y te  c o lo n y -s tím u la tin g  ỉac to rs  h a v e  a lso  b e e n  trie d  w ith  
m ix e d  re su lts  in  n e o n a te s  w i th  t h e  r a re  c o n d ỉt ỉo n  o ỉ  
a llo im m u n e  n e u tr o p e n ia .14,17

ỉ .  Zeidler c , e ta i .  M anagem ent of Kostm ann synđrome in the G-CSP era. 
Br J  Hatmatoi 2000; 109: 490-5.

2. Repetto L, t í  al. EORTC Cancer in the Eỉderỉy Task Force guideỉỉnes ỉor 
the use of colony-stỉmulating íactors ỉn elderty patỉents vvith cancer. Eur 
J  Caneer 2003; 39 :2264-72.

3. Sung L  t í  aỉ. Prophylactìc granulocyte coỉony-stimuUting íactor and 
granuloqrte-tnacrophage colony-stiinulating íactor decrease íebrile 
neutropenỉa âfter chernotherapy in childrẽn wỉth cancer a raeta- 
anaỉysiỉ of randomỉzed controlỉed txiaỉs. J  Cỉùt Oncol 2004; 22: 3350-6.

4. Clark OAC t í  ai. Coỉony-stímulaúng ỉactors for chemotherapy-induced 
íebrile neutropenia: a  meta-analysỉs o í ranđomỉzed con tro 11 ed trỉaỉs. J  
Clin O naỉ 2005; 23 :4198-4214.

5. Smith TJ. t í  ai. 2006 Update o ỉ recommendaúons for the use of whỉte 
blood cetl growth ỉactors: an evidence-based dinicaỉ practíce guideỉỉne. J 
Q in Oncol 2006; 24: 3187-3205. Also avaỉlabỉe an http://jco.ascopubs. 
org/cgỉ/reprỉĐ t/24/19/3ỉ87 (accessed 13/08/10)

6. w tcknm anayake  PD, t í  ai. Use of granulocyte colony-stimuĩating ỉactor 
(Hỉgrastỉm) in the  treatm ent of nõn-cytotõxic drug-induced agrânuỉo- 
cyĩosis. E ư rJ M td R a  1995; i ỉ  153-6.

7. M urphy FT, Casey MC. Sulphasalaxỉne ỉnduced agranulocytosỉs 
revisited. ừ  hU dJ  1998; 91: 216 '

8. Bhidayasỉrỉ R. t í  aỉ. Correctỉon of mesalazine»induced neutropcnia wỉth 
high dose G-CSP. Am J  Gastrocnierol 2000; 95: 3321-2.

9. Andrès E. t i  aỉ. Nonchemotherapy dnig-induced agranulocytosú ỉn 
elderly padents: th e  effects o í granuỉocyte colony-sũmulatmg taaor. Am  
J  M td  2002; 112: 460-4.

10. A ndris E. tí  aL M odem  m anagem ent of non-chemotherapy drug- 
induced agranuỉocytosỉs: a m onocentrìc cohort study o ỉ 90 cases and 
revịew  of the  lỉterature. Eur J  ỉntem Med 2002; 13: 324-8.

11. Hâgg s, t í  aL Long-term cotnbinatíon treatm ent w ỉth doxapine and 
iUgtastim ỉn patien tỉ w ỉth dozapine-induced agranuỉocytosis. Im Cỉin 
PĩyéỊtopỊuưmacol 2003; 18 :173-4 .

12. Kuritzkes DR. Neutropenia, neutrophỉl dysỉuncdon. and  bacterial 
lnỉectỉon ỉn patỉents w ith hum an im m unodeSdency vỉrus disease: the 
role <rf gxanuỉocyte colony-stimulating íactor. Qin InỊtct Dù 2000; 30: 
256-60.

13. Kurỉokes DP. tí  ai. Fỉỉgrastỉm prevems severe neuưopenia and reduces 
inỉectỉve morbidỉty in paổents wỉth advanced HIV ỉnỉectỉon: rerolts of a 
randomỉxed, muỉtỉcenter, controlỉed txỉal. AIDS 1998; 12: 65-74.

14. Banetjea M C  Speer . The cunrent role o í coỉony-stỉmulating íacton in 
prevendon and treatm ent o f neonataỉ sepsis. Semin Neonatol 2002; 7: 
335-49.

15. Carr %  tí  ai. G-CSF and GM-CSF for treatíng or prevenóng neonataỉ 
iníections. Avaỉlabỉe ỉn The Cochrane Database of Systeraadc Revievvs; 
Issue 3. Chỉchester John Wlley; 2003 (accessed 27/10/05).

16. Felix JK  Caỉhoun DA. Neonatal aỉloim m une neu tropen^  in premature 
monozygous tvrins. Ptdiatria 2000; 106: 340-2.

17. M aheshwari A. t í  ai. Resistance to recombinant hum an granuỉocyte 
colony-stỉm ulating íactor ỉn neona ta l alỉoim niune neutropenia 
assodated vvith an tỉ'hum an  neutrophỉl antỉgen-2a (NB1) antìbodỉes. 
Abstracc PtdUứria 2002; 109: 698. Puỉỉ version: http://pedỉatrics. 
aappublications.Org/cgi/coment/fuIl/109/4/e64 (accessed 27/10/05)

Adverse Effects
T h e  m a in  a d v e rs e  effec ts o f  g r a n u lo c y te  c o lo n y -s tim u la tin g  
íac to rs  s u c h  as  n ig ra s tìm  d u r in g  s h o r t - te rm  ư e a tm e n t  a re  
m u sc u lo sk e le ta l  p a in  a n d  d y s u d a . H y p e rse n sỉtiv ity  reac- 
tìo n s  h a v e  b e e n  re p o r te d  ra re ly . I n  p a tíe n ts  rece iv in g  lo n g - 
te rm  ư e a tm e n t  t h ẽ  m o s t í r e q u e n t  ã d v e rse  e ffec ts  arẽ  b o n e  
p a in  a n d  m u s c u lo s k e le ta l  p a in .  O th e r  a d v e rs e  eữ ec ts  
i n d u d e  s p ỉe n ic  e n la rg e m e n t ,  th ro m b o c y to p e n ia ,  a n aem ia , 
ep is ta x is , h e a d a c h e ,  d ia r rh o e a ,  a n d  c u ta n e o u s  vasculitis. 
T h e re  h a v e  b e e n  re p o r ts  oi p u lm o n a r y  in b lt ra te s  lead ing  to  
r e s p ira to ry  ỉa i lu re  o r  a c u te  re sp ira to ry  d istress  sy n d ro m e , 
a n d  r a r e  r e p o r ts  o f  sp le n ic  r u p tu r e .  R ises in  lac ta te  
d e h y d ro g e n a s e ,  a lk a lin e  p h o s p h a ta s e ,  a n d  u r ic  a d d , a re  
u s u a lly  m ild  to  m o d e ra te .  d o s e -d e p e n d e n t,  a n d  reversib le .

C o lo n y - s t ìm u la d n g  f a a o r s  a r e  íe to to x ic  in  anànal 
s tu d ies .

G e n e ra l  r e íe re n c e s .
ỉ .  Vỉa) T, Descotes J . Cỉỉnỉcal tox id ty  o i cỵtokines used as haemopoietic 

growth íactors. Dru$ Safety 1995; 13: 371-406.
2. Gutỉerrex-Delgado F, Bensinger w . Saíety of granulocyte colony- 

stỉmulatỉng ỉactor ỉn normal donors. CurrOpin Hematol 2001; 8:155-60.
3. Cottỉe TE. t í  al. Risk and beneGt of treatm ent of severe chronic 

neuưopenỉa vvith granuỉocyte colony-stỉmulating íactor. Sanin Hmatol 
2002 ;39 :134-40 .

4. Crawford J. Saíety and efficacy o ỉ pegnigrastim in patients receiving 
myelosuppressive chcmotherapy. Pharmacotherapy 2003; 23 (suppỉ): 
15S-19S.

5. Pulsipher MA, et ai. Adverse events among 2408 unrelated donon of 
perỉpheral blood stem celỉs: results of a prospectỉve trỉal Irom the 
National M arrow Donor Program. Bỉaod 2009; 113: 36Ỡ4-ỈỈ.

DĨMeminated intravascular coagulation. L o n g - te n n  t re a t-  
m e n t  w i th  g ra n u lo c y te  c o lo n y -s tim u la tin g  ía c to r  in  a 7 - 
y e a r-o ld  b o y  w l th  HTV in íe c tìo n  a n d  r id o v u d in e -in d u c e d  
n e u tr o p e n ia  p r o d u c e d  e v id e n c e  o f  d isse m in a te d  in trav as-  
c u la r  c o a g u la t io n  o n  2 o c c a s io n s .1

1. M ueller BU, t í  ai. Dissemỉnated ỉntravascular coagulatỉon assodated 
w ith granulocyte colony-stỉtnuỉatíng ỉactor therapy ỉn a dhiỉđ wỉth 
hum an  ínmiunodeAciency virus ỉníection. J  Pediatr 1995; 126:749-52.

Effects on ihe bones. B o n e  m in e r a l  loss a n d  osteoporosis  
h a v e  b e e n  re p o r te d  in  c h ild r e n  w i th  s e v e re  co n g e n ita ỉ 
n e u ư o p e n ia  re c e iv ỉn g  g ra n u lo c y te  c o lo n y -s tim u la tin g  fac- 
to r  fo r  lo n g  p e rio d s .* -3 H o w è v ẽ r, t h e  'roĩe o f  g ra n u lo c y te  
c o lo n y -s tỉm u la tin g  la c to r  in  p r o d u d n g  th is  e f f e a  is u n c e r-  
ta in  s in c e  b o n e  n ù n e ra l  lo ss  m a y  b e  a  íe a tu r e  of th e  
u n d e r ly in g  d ise a se .

1. Bishop NJ, t í  al. Osteoporosỉs in  severe congenỉtal neutropenỉa treated 
w ỉth grãnulocyte coiony-stỉmulatỉng ỉa c o r . ÌBatmcứoỉ 1995; 89 :927- 
8.

2. Yakisan E, tí  al. High inddence of signiỉicam bone loss in  patients vvith 
severe congenitaỉ neuưopenia (Kostmann's syndrome). J  Ptdiatr 1997; 
131: 592-7'

3. Sekhar RV, t í  cứ. Severe osteopenỉa ỉn a young boy wỉth Kostmann's 
congenỉuỉ neutropenỉa treated with granuỉocyte colony-stừnuỉatỉng 
íactor suggested therapeutìc approach. Abstract: Pediatria 2001; 108: 
756-7. FuU versỉon: http://peđíatrics.aappublỉcatỉonỉ.org/cgi/contenƯ 
full/108/3/e54 (accessed 27/10/05)

Effeds on the eyes. S u b re tin a l  h a e m o r rh a g e  r e s u ltin g  in  
in e v e rs ib le  loss o f Vision in  One e y e  o c c u rre d  in  a  4 -y e a r-  
o ld  g irl w h o  rec e iv e d  b lg ra s tim  a n d  n a rto g ra s tim  for 
c h e m o th e ra p y - in d u c e d  n e u tto p e n ia  a n d  ío r  m o b ilis in g  
p e rip h e ra l  b lo o d  s te m  c e lls .1 I t  w a s  p o s tu la te d  th a t  t h e  col- 
o n y -s tũ n u la tin g  ía c to r  r e a c tiv a te d  a p r im a ry  o c u la r  
in Q a m m a tío n  p ro b a b ly  c a u se d  b y  a n  ín íe c tio n . B íla te ra l 
p e rỉp a p il la ry  a n d  m a c u la r  r e t in a l  h a e m o r rh a g e  o c c u rre d  in  
a n  a d u lt  b e in g  ư e a te d  ỉo r  m a n t ỉe  ce ll ly m p h o m a .2 I t  w as 
a tt r ib u te d  to  r e t in a l  leu c o s tas is  s e c o n d a ry  to  h y p e rle u c o c y -  
tosis re su ltin g  b o m  th e  u s ẹ  o ỉ  b lg ra s tứ n  to r  s te m  cell 
m o b ilisa tio n . V is ion  ũ n p r o v e d  a fte r  c e ssa tio n  o í  A lg rastbn  
a n d  th e  u s e  o f le u c a p h e re s ỉs .

1. Matsumura T, et aĩ. Subrednai haemorrhage after graoulocytc coỉony. 
sttmulating Eactor. Larntt 1997; 350: 336. Corrccúon. ibid.; 1406.

2. Salloum E. t í  al. Hyperleukocytosls and rctínal hem onhages atter 
chemotherapy and  Sỉgrastìm -admlnỉsưatíon for pe iỉphen ỉ bỉood 
progenitor cell mobilhaUon. Bone Marrow Trmsplmtí 1998; 21: 835-7.

Effects on the hmgs. T h e re  h a v e  b e e n  re p o r ts  o t  e x a c e rb a -  
t io n  o f  c h e m o th e ra p y - in d u c e d  p u lm o n a r y  to x ic ity  in  
p a tie n ts  rec e iv in g  g ra n u lo c y te  c o lo n y -s tim u la tin g  tac to r  
(G-CSF) w ith  b leo m y c in , c y d o p h o s p h a m id e , o r  m e th o -  
t te x a te .  A  sy s te m atic  rev iev v 1 o f  7 3  c a se s  n o te d  t h a t  th e  
doses o f th e  a n tin e o p la s tic s  w e re  b e lo w  th e  u s u a l  to x ic  
c u m u la tiv e  dose, su g g e stin g  th a t  G -CSF m a y  h a v e  Iovvered 
th e  th re s h o ld  fo r  p u lm o n a r y  to x id ty  o f  th e s e  d ru g s . I t  h as  
b e e n  p ro p o se d  th a t  G -CSF h a s  a n  a c tiv a tin g  e ííe c t o n  n e u -  
tto p h ils  t h a t  m a k e s  t h e m  to x ic  to  th e  a lv e o la r  cap illa ry  
w all. T h e  revievv a lso  in d u d e d  2 cases  o f  p u lm o n a ry  to x i-  
d t y  in  n o n - n e u t r o p e n ic  p a tie n ts  ơ e a te d  vvith G -CSF 
a lo n e . T h e  d r c u m s ta n c e s  o f  9  o th e r  c a ses  su g g e ste d  th a t  
n e u tro p e n ic  p a tie n ts  w i th  a  re c e n t  h is to ry  o f p u lm o n a ry  
in h ltra te s  m a y  b e  a t  in c re a se d  risk  o í  a c u te  r e s p ira to ry  dis- 
tre ss  sy n d ro m e  d u r ìn g  n e u tr o p e n ia  re c o v e ry . T h e  t r u e  ro le  
o í  G -CSF in  th e s e  cases o f  p u lm o n a r y  to x id ty  r e m a in s  
u n d e a r ,  hovvever.

1. AzouUy E. tí al. Granulocyte colony-stímuladng ỉactor or neutrophil- 
induced puỉmonary toxỉtíty: myth or reality? Systematic revỉew of 
cỉỉnỉcal case reports and experimemal data. Chat 2001; 120:1695-1701.

Effects on the skỉn. S k in  re a c tío n s  m a y  o c c u r in  p a tie n ts  
g iv en  c o lo n y -s tim u la tin g  lac to rs . In  a  s tu d y  in  v vom en  
vvith in H a m m a to ry  b re a s t  c a n ce r , a  p ru r i t ic  sk in  re a c t io n  
d e v e lo p c d  a t  th e  s u b c u ta n e o u s  in je c tio n  s ite  in  a ll 7  g iv e n  
g ra n u lo c y te -m a c ro p h a g e  c o lo n y -s từ n u la tìn g  ia c to r .1 A  
revievv2 o f  8  cases  o f  g e n e ra lis e d  p r u r i t i c  m a c u lo p a p u la r  
ra sh  a s so d a te d  w ith  g r a n u lo c y te  o r  g ra n u lo c y te -m a c ro -  
p h a g e  c o lo n y -s tim u la tin g  lactor ío u n d  th a t  in  6  o f  th e m  
th e  ra sh  reso lv e d  in  4  to  17 day s e v e n  th o u g h  th e r a p y  w as 
c o n tin u e d  a n d  h a U  th e  p a t ie n t ỉ  d id  n o t  rec e iv ẹ  a n y  t re a t-  
m e n t  to r  th e  r a sh . A  lo ca lise d  lic h e n o id  re a c tio n  h â s  b e e n  
d e scrib ed  to r  g ra n u lo c y te  c o lo n y -s tim u la tin g  fa c to r .J 
E x a c e rb a tío n  o f  p so rias is4 a n d  p r e d p i ta t io n  o r  e x a c e rb a -  
t io n  o f n e u tro p h i l ic  d e rm a to se s  i n d u d in g  S w e e t 's  
sy n d ro m e ,5'7 p y o d e rm a  g a n g re n o su m .*  a n d  n e u tro p h i l ic  
e c a i n e  h id ra d e n it is ’  h a v e  b e e n  r e p o r te d  foU ow ing u se  o í 
g ra n u lo c y te  c o lo n y -s tim u la tin g  lac to r.

1. Steger GG. tía l. Cutaneous reactỉons to GM-CSF ỉn inỉlanunatory breast 
cancer. N  Engỉ J  Med 1992; 327: 286.

2. Álvarez-Ruiz s, tí aỉ. M aculopapular eruptỉon vvith enỉarged 
macrophages ỉn eight patỉents receiving G-CSF or GM-CSF. J  Eur Acad 
Dermàtol Ventítoỉ 2004; 18; 310-13.

3. Viaỉỉard AM. t í  ai. Lỉdienoỉd cutaneous drug reactỉon at injection sites of 
granulocyte colony-stimulatỉng íaao r  (fìlgrastim). Dermatology 1999;
198: 301-3.

4. Kavanaugh A. Flare oí psorìasỉs and psorỉatỉc arthrítis folIowing 
ư eaunen t with granulocyte colony-stimulating faaor. Am J  Med 1996; 
101: 567.

5. Petỉt T, tí  al. Lym phoedema-area-restriaed Sweet syndrome durlng G- 
CSF ưeatm ent. Lanctí 1996; 347: 690.

6. Garty BZ. tí  al. Sweet syndrome assodated w ith G-CSF ưearm ent in  a 
child vvith gỉycogen storage disease typc ỉb. Pediatriạ 1996; 97: 401-3.

7. Hasegavva M. tí  al. Sweet's syndrome assodated with gnnuỉocyte  
colony-stiinulating ỉactor. Eur J  Dermatol 1998; 8: 503-5.

8. iohnson  ML, Grỉmwood RE. Leukocytc colony-stímuỉatíng íaaors: a 
revỉew of assođated neutrophilỉc dẽrmatoses and vasculỉtídes. Arch 
Dermatol 1994; 130: 77-81.

9. Bachmeyer c. tí aỉ. Neutrophiỉỉc eccrine hỉdradenỉds ỉnduced by 
granuiocyte coỉony-stimulatỉng taao r. Br J  Dentuttoỉ 1998; 139: 354-5.

Effects on the thyroid. R e v e rsib le  th y ro id  d y s íu n c tio n  h a s  
b e e n  re p o r te d  i n  p a tie n ts  w i th  p re -e x is t in g  th y ro id  
a n tib o d ie s  d u r in g  t r e a tm e n t  w i th  g ra n u lo c y te -m a c ro p h a g e  
c o lo n y -s tim u la tin g  ía c to r ,1 b u t  n õ t  vyith  g ra n u lo c y tẽ  cõl- 
o n y -s tim u la tin g  í a r to r .2 H o w é v e r, d ịn ỉc a l  h y p o th y ro id is m  
h a s  b e e n  re p o r te d  i n  a  p a t íe n t  w i th  n o  h is to ry  o f  th ỵ ro id  
d y s h m c tio n  o r  th y ro id  a n tib o d ie s  d u r in g  t r e a tm e n t  w i th  
g ra n u lo c y te  c o lo n y -s tứ n u la tin g  ía c to r .3

1. Hoekman K. tí a i  Reversỉble thyrold đysíunctỉon during treatm ent vvith 
GM*CSF. Lartctí 1991; 338: 341-2.

2. van Hoeí MEHM, Hovvell A. Riỉk of thyroid dysỉunctíon đuring 
treatm ent yvith G-CSP. Lancet 1992; 340:1169-70.

3. de Luis DA. Romero E. Reversible thyrold dysỉunction with Qỉgrastìm. 
Lanat 1996; 348: 1595-6.

lnflammotory disorders. R e a c tiv a tio n  o l  v a rìo u s  in fla m m - 
a to ry  d iso rders  in d u d in g  rh e u m a to id  a r th i ỉt is 1 a n d  p se u -  
d o g õ u t2-3 has b e e n  re p o r te d  a ỉte r  u se  o ỉ  g ra n u lo c y tẽ  col- 
o n y -s tim u la tin g  íac to rs. F o r  t u r th e r  rep o r ts  o f rea c tiv a tio n  
o f  s ite s  of in A am m atio n . s e e  u n d e r  E ỉtec ts  o n  th e  E y es a n d  
E tíe c ts  o n  th e  S k in , above.

ỉ . VUdaisson B, t í  cứ. Reactívatỉon o ỉ rheumatoid aithritỉs and dcvelopraent 
o ỉ leukocytodastỉc vascuiitiỉ in a patíent recàvỉng granulocyte colony- 
stimulatíng ỉactor for Pelt/S syndrome. Am J  Mtd  1995; 98: 589-91.

2. Sandor V. tí al. Exacerbãtỉoii oỉ pseudogout by granulocyte colony- 
stímuỉating ỉactor. A m  ừưerrt Med 1996; 129:781.

3. Teraraoto s, t í  ai. Increased synovial ỉntexỉeuldn-8 and ỉnterỉeukỉn-ó 
ỉeveỉs ỉn pteaáogoĩtt assodềtèd wỉth granuỉỡcyte Cữỉony-stỉmuỉatỉng 
ỉactor. A m  Intem Med 1998; 129 :424- 5"

Precautions
S in c e  g ra n u lo c y te  c o lo n y -s tú n u la tin g  í a ạ o n  s u c h  as 
h lg ra s tim  c an  p ro m o te  grovvth  o f  m y e lo id  cells in vitro 
t h e i r  u s e  i n  m y e l o i d  m a l i g n a n c i e s  h a s  b e e n  
c o n tra - in d ic a te d . a l th o u g h  m o re  re c e n tly  c o lo n y -s tim u la t-  
in g  ỉa a o r s  h a v e  b e e n  u se d  in  so m e  p a tie n ts  w i th  m y e lo id  
d iseases  vv ithou t s tim u la tio n  o f m a lỉg n a n t cells. H o w e v e r, 
c a u tlo n  is r e q u ữ e d  w h e n  th e y  a re  u se d  in  p a tie n ts  vvith a n y  
p re -m a lig n a n t o r  m a lig n a n t m y elo id  c o n d itio n . F ilg rastim  
a n d  le n o g ra s tim  sh o u ld  n o t  b e  u se d  ỉro m  2 4  h o u rs  b e ío re  
u n t ì l  2 4  h o u rs  a í te r  c y to to x ỉc  c h e m o th e ra p y  b e c a u se  oi th e  
s e n sitiv ity  of rap ỉd ỉy  d iv id in g  m y e lo id  cells. P eg ũ lg rastim  
s h o u ld  n o t  b e  ụ s e d  b o m  14 d ay s b e ỉo re  u n t i l  2 4  h ọ u r s  a f te r  
c h e m o th e ra p y  T h e  sa íe ty  a n d  efflcacy o f g ra n u lo c ỵ te  
c o lọ n y -s tim u la tin g  {actor th e ra p y  h a s  n o t  b e e n  e s ta b lish e d  
in  p a tie n ts  re c e iv in g  c h e m o ra d lo th e ra p y , a n d  c o n c o m ỉta n t 
u s e  is g e n e ra lly  avo id ed .

T ra n sie n t c y to g e n e tic  m o d iũ c a tio n s  h a v e  o c c u rre d  in  
h e a lth y  d o n o rs  g iven  S lg ra sd m  ỉo r  th e  m o b ilisa tío n  o ỉ 
p e r ip h e ra l  b lo o d  p ro g e n ito r  cells. T h e  sign iẼ cance  o i  th e se  
c h a n g e s  !s n o t  knovvn, a n d  lo n g - te im  sa ỉe ty  fo llo w -u p  o ỉ 
d o n o rs  is o n g o in g . U n til m o re  is  k n o w n , lỉc e n sed  p ro d u c t  
in ỉo rm a tỉo n  re c o m m e n d s  th a t  d o n o rs  sh o u ld  b e  m o n ito re d  
fo r  a t  least 10 y e a rs .

G ra n u lo c y tẽ  c o lo n y -s tim u la tln g  ỉa c to is  sh o u ld  b e  u se d  
w i th  c a u tio n  in  p a tíe n ts  vvith sick le-ce ll disease . P re p ara -  
t io n s  o f ũ lg ra s tim  m a y  c o n ta in  so rb ito l a s  a n  e x d p ie n t ;  ca re  
is ad v isab le  in  p a tie n ts  w i th  h e re d i ta ry  ỉ ru c to se  ỉn to le rạ n c e .

T h e  c o m p ỉe te  b lo o d  c o u n t  sh o u ỉd  b e  m o n ito re d  re g u la rly  
d u r in g  th e ra p y  w i th  g ra n u lo c y te  c o lo n y -s tim u la tin g  lac to rs . 
T re a tm e n t  s h o u ld  b e  tv ith d rav v n  in  p a tie n ts  w h o  d e v e lo p  
s ig n s  of p u lm o n c iry  in S ltra te s . T ra n s ie n t p o sitív e  c h a n g e s  in  
b o n e  im agứ ig  h n d in g s  h a v e  o c c u n e d  vvith grovvth ỉa c to r  
th e ra p y , a n d  s h o u ld  b e  c o n s id e re d  w h e n  in te rp re tm g  
re su lts . B o n e  d e n s ity  s h o u ld  b e  m o n ito ie d  ỉn  p a tie n ts  w i th  
o s teo p o ro s is  vvho a re  re c e iv in g  lo n g -te rm  ư e a tm e n t  w i th  
h lg ra s tim .

Porphyría. T h e  D ru g  D a ta b ase  ío r  A c u te  P o ip h y ria , c o m - 
p ile d  b y  th e  N o n v e g ia n  P o rp h y ria  C e n tre  (NA POS) a n d  
th e  P o ip h y ria  C e n ơ e  Svveden. d a s s ih e s  ữ lg rastim  a n d  p e g - 
h lg ra s tim  as n o t  p o rp h y rin o g e n ic ; th e y  m a y  b e  u s e d  as  
d ru g s  of fixst c h o ic e  a n d  n o  p re c a u tio n s  a re  n e e d e d .1

1. The Drug Database tor Acute Porphyria. Avaỉlabỉe at: h ttp://w w w . 
drugs-poĩphyria.org (accessed 13/10/11)

Sidde-ceU disease. G ran u lo c y to s is  o ccu rs  d u r in g  s lck le- 
ce ll crisis (p. 1 1 2 3 .2 ) a l th o u g h  th e  ro le  o f  g ra n u lo c y te s  in  
v a s o -o c d u s io n  h a s  n o t  b e e n  e s tab lish ed . S ick le-ce ll crisis 
h a s  o c c u rre d  in  p a tie n ts  vvith  sick ỉe-ce ll d isease  w h o  h a v e  
b e e n  g iv en  g ra n u ỉo c y te  c o lo n y -s tim ư la tin g  la c to r .1' 3

1. Abboud M. t í  cứ. Granulocytosis causing sỉckỉe-ceỉl crisis. Lanctí 1998; 
351: 959.

2. Adler 8K. t í  ai. Fatal sỉckỉe ceỉl crỉsỉs after granuỉocyte colony- 
stỉmulating ỉa a o r  adminỉsưatỉon. Blood 2001; 97: 3313-14.

3. Wei A, Grỉgg A. Granulocyte colony-stỉmuladng íactor-ỉnduced sidde 
celỉ crỉsis and  muỉtỉotgan dysfunctỉon in a patíent vvith compound 
heterozygous sỉckỉe ceỉl/ 0 * thaỉassemỉa. Bỉood 2001; 97: 3998-9.

Pharmơcokinetics
A ite r  s u b c u ta n e o u s  in Ịe c tío n , p e a k  s e ru m  c o n c e n tra tio n s  o ỉ  
l ilg ra s tim  o c c u r  vv ith in  a b o u t  8  h o u r s .  T h e  s e ru m  
e lim in a tio n  h a ll-U ỉe  o í  filg ra s tim  a lte r  in tr a v e n o u s  o r  
s u b c u ta n e o u s  in je c tio n  is a b o u t  3 .5  h o u rs .  P e g h lg ra s tim  
p e a k  c o n c e n tra tio n s  o c c u r  la te r, a t  16 to  120 h o u r s  a f te r  
s u b c u ta n e o u s  d o se s . E l im in a t io n  o l  pegH lgT astim  is 
n o n - l in e a r  a n d  d e a ra n c e  b e c o m e s  s a tu ra tẽ d  a n d  d e c re a se s  
vvith  in c re a sin g  dose . I t  is m a in ly  e lim in a te d  b y  n e u tro p h i l-  
m e d ia te d  d e a ìá n c e ,  su  c h  t h a t  ủ ie  s e ra m  c o n c e n tra t io n  o f 
p e g S ỉg ra s tú n  d e d in e s  rap ỉd ly  w ith  n e u tro p h i ỉ  rec o v e ry . I t 
h a s  a  haU-Uỉe o f  15 to  8 0  h o u r s  a f te r  su b c u ta n e o u s  in je c tio n . 

R e v ie w s .
1. Zambonỉ w c . Pỉlannacoldnctia of pegfi!grastỉni- PhữrmacothtTapy 2003; 

23 (luppl); 9S-14S.

Preparatìons
Proprietary Pi8|X tfQ taH  (details are givẹn in  Volum e B)

Singte-ingredient Prapor oliom . Arg.: FI-GCF; Filgen; H lgram ega; 
N enlastim ; N eupogen; N euttoB l; N eunom ax; AustraL: Neulas-

The Symbol t  denotes a preparatỉon no longer actively marketed

http://jco.ascopubs
http://ped%e1%bb%89atrics
http://pe%c4%91%c3%adatrics.aappubl%e1%bb%89cat%e1%bb%89on%e1%bb%89.org/cgi/conten%c6%af
http://www
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ta; N eupogen; N ivestim ; Tevagrastim ; Austria: Neulasta; 
N eupogen; Nivestim; Ratìograstim ; Zarzio; Belg.: Neulasta; 
N eupogen; Tcvagrastìm ; Zarzio; Braz.: Filgrastine; G ranulen; 
G ranulokine; L e u d n ; L eukodm ; M y o g ra t N eulastim ; Tevagras- 
tim ; Catiad.-. N eulasta; N eupogen; Chũe. Foltran; Neulastim; 
N eupogen; N eutrom ax; Chitur. BaoUjin {ĩkỉlìt); G ran ( S /F  
d l); Jiliíen  (̂ Ềịìĩĩ); Cz.: Biograstím ; Neulasta; Neupogen; 
N ivestũn; Ratiograstim ; Tevagrastũn; Zarzio; Denm.: G ranulò- 
ld n e f ;  Neulasta; N eupogen; N ivestủn; R atiograstim t; Zaráo; Fln.: N eulasta; N eupogen; Fr.: N eulasta; N eupogen; Nivestim; 
R atiograstim ; Tevagrastìm ; Z aráo ; Ger.: B iograstim t; Neulasta; 
N eupogen; Nivestim; Ratiograstim ; Gr.: G ranulolđne; Neulasta; 
Nivestim; T evagrastim t; Z aráo; Hong Kong. Neulastim; 
N eupogen; S đm ax ; Hung.-. N eulasta; N eupogen; Ratiograstim; 
Tevagrastìm ; Zaizio; Indùr. Filgen; GraỉeeL Grastim; N eulđne; 
N eulastim ; N eum ax; N eupeg; N eupogen; NFil; Nufil-Safe; Indon.: Leucogen; L eukokine; N eulastún; N eupogen; ỉrt: Bio- 
grastũn; N eulasta; N eupogen; N ivestũn: Ratiograstứn; Tcvagras- 
tim ; Z aráo ; Israel: N eulastim ; N eupogen; Tevagrastim ; ItaL: 
G ranulokine; N eulasta; N eupogenỷ; N eupopeg t; Ratiograstim; Jpn: Gran; Malaysia: G ran; N eupogen; Peglasta; Mex.: BioEl- 
gran; Filatíl; In m u n e f t;  Io r LC; N eukine; Neulastim ; Neupogen; Neth.: B iograsúm ; N eulasta; N eupogen; Nivestim; Ratìograstim; 
Tevagrastim ; Zarzio; Norw.: N eulaíta; N eupogen; Nivestim; 
Ratíograstũn; Tevagrastira; Zarzio; NZ: Neulastim; Neupogen; Phũipp.: G ranulokine; M acroleuco; Neulastyl; Peglasta; Recom- 
bicyte; SdLocyte; W hite-C ; Poi: Biograstim; Neulasta;
N eupogen; N ivestim ; Ratiograstim ; Tevagrastim ; Z aráo; Port.: 
Biograstim ; N eulasta; N eupogen; Nivestim; Ratiograstim: Teva- 
grastún; Zarzio; Rus.: Filergim  (<t>HjieprHM); Granogen
(ĩpaHoreH); Grasalva (rpacansaa); Leicita (JIeãinm ); Leucostim 
(JIeHKOCTHM); M ielasư a  (MHenacipa); N eitrostứn (HeirrpocTHM); 
N eulastim  (HeỵnaciHM); N eupogen (HeRnorcH); N eupom ax 
(HeRnoMaKc); Tevagrastiin  (TeBarpaciHM); S.Afr.: N eupogen; Singapore: Gran; N eulastim ; N eupogen; Peglasta; Spain: Neu- 
lasta; N eupogcn; N ivestira; Raùograstim ; Zaizio; Sweí: Neulas- 
ta; N eupogen; N ivestím ; R atiograstũn; Tevagrastim; Zarzio; Switz.: Neulasta; N eupogen; TevaGrastún; Z aráo ; Thai.: Filgen: 
Gran; J ilife n t; N eukine; N eulastim ; N eupogen; N eutrom ax; 
Peglasta; Turk.: Leucostim ; N eupogen; UK: Neulasta;
N eupogen; N ivestim ; Ratìograstim ; Tevagrastìm ; Zaróo; Ukr.: 
H lstìm  (4>mcTHM); G rastim  (TpacuiM); N eulastim  (Heyaacnní); 
N eupogen (HàínoreH); TevaG rastim  (TeBaTpacTHM); USA: Gran- 
ix; N eulasta; N eupogcn; Veneĩ.: N eupogen.

Gelatin 0
,Gelatina; _Gelatĩne; Gélatine; Lnvate; Modiíỉye Jẹlatin; 
2elatyna;Zelatina; Zselatìn; íKenaTMH. .
AĨC , —  B02BC01 (absorbơble gelatin sponge); B05AÁ06 
(gelatìn). ■ -

iATC Vet -77 Q802BC0Ỉ (absoíbabie gelatín sponge); QB05AA06 
(gelatin). f - ‘ '
UNỊI —  2G86QN327L

G r a d e s .  G elling  g rad e s  o f g e la tin  a re  u su a lỉy  g rad e d  b y  gel 
s t te n g th ,  e x p re s se d  a s  'B lo o m  v a lu e ',  'B lo o m  s tre n g th ',  o r 
'B lo o m  r a tin g '.

P h a rm a c o p o e ia s .  I n  Chin., Eur. (see  p . v ii) , Int.. Jpn, a n d  Viet. A lso  i it  USNF.
T h e  g e la tin  d e sc r ib e d  in  so m e  p h a rm a c o p o e ia s  is n o t  
n e c e ssa rily  su ita b le  f o r  p re p a ra tio n s  fo r  p a re n te ra l  u se  o r  for 
o th e r  s p e tía l  p u rp o se s .

P h . E u r .  8: (G e la tin ) . A  p u ilQ ed  p r o te in  o b ta in e d  e ith e r  by  
p a r t ia l  a đ d  h y d ro ly s is  ( ty p e  A ), b y  p a rt ia l  a lk a lin e  
h y d ro ly s is  ( ty p e  B ), o r  b y  e n z y m a tic  h y d ro ly s is  o f co llag en  
ỉro m  a n im a ls  ( ìn d u d in g  fish  a n d  p o u ltry );  i t  m a y  a lso  b e  a 
m ix tu re  o f d ư te r e n t  ty p e s . T h e  h y d ro ly s is  lea d s  to  g e llin g  
a n d  n o n - g e l ỉ in g  p r o d u c t  g ra d e s . G e llin g  g ra đ e s  a re  
c h a ra c te r ise d  b y  th e  gel s tr e n g th  (B loom  v a lu e ) . It is n o t  
s u ita b le  fo r  p a re n te ra l  u s e  o r  ío r  o th e r  s p e d a l  p u rp o ses .

A  ỉa in t ly  y e !lo w  o r  l ig h t  y e llo w is h -b ro w n  solid , u su a lly  
o c c u n in g  as t ta n s lu c e n t  sh e e ts , s h re d s , p o w d e r , o rg ra n u le s .  

G e lling  g rad e s  o f  g e la tin  svvell in  co ld  w a te r  a n d  o n  h e a tin g  
g ive  a  co lỉo id al s o lu t io n  w h ic h  o n  sn b s e q u e n t  coo lin g  ío rm s  
a  m o re  o r  less  f irm  ge l. G e la tin  is p rac tic a lly  in so lu b le  in  
c o n u n o n  o rg a n ic  so lv e n ts . D iừ e re n t g e la tin s  fo rm  a q u e o u s  
S o lu tio n s  t h a t  v a ry  i n  d a r i t y  a n d  c o lõ u r. A  1 %  so lu tio n  in  
w a te r  a t  a b o u t  55  d e g re e s  h a s  a  p H  o f  3 .8  to  7 .6 . P ro te c t h o m  
h e a t  a n d  m o is tu re .

U S N F  3 1 : (G e la tin ) . I t  is  o b ta ỉn e d  h o m  c o llag en  o í  a n im a ls  
( in d u d in g  fish  a n d  p o u l try )  b y  p a r t ia l  a lk a lin e  a n d /o r  a d d  
h y d ro ly s is , b y  e n z y m a tic  h y d ro ly s is , o r  b y  th e n n a l  
h y d ro ly s is . T h e  h y d ro ly s is  lead s  to  g e llin g  o r  n o n -g e ll in g  
g râd es .

F a in tly  y e llo w  o r  a m b e r  sh e e ts , ũ a k e s ,  o r  sh ie d s , o r  a  c o a rse  
to  f in e  p o w d e r , t h e  c o lo u r  v a ry ú ig  in  d e p th  acco rd in g  to  th e  
p a r t i d e  size. A  s o lu t io n  h a s  a  s ligh t, c h a ra a e r is t ic ,  b o u illo n -  
ỉik e  o d o u r .  I t  is s ta b le  in  a ir  w h e n  d ry , b u t  is s u b je a  to  
m ic ro b ia l  d e c o m p o s itìo n  vvhen  m o is t  o r  in  so lu tio n . G e la tìn  
sw e lls  a n d  s o h e n s  w h e n  im m e rse d  in  co ld  w a te r ,  g ra d u a lly  
a b so rb in g  5 to  10  t im e s  i ts  w e ig h t  o f  w a te r .  So ỉu b ie  i n  h ó t  
w atex , in  6N  a c e tic  a d d ,  a n d  in  a  h o t  m ix tu re  oỉ g lycero l a n d  
w a te r;  in so lu b le  i n  a lc o h o L  in  c h lo ro ío im , in  e th e r ,  a n d  in  
fix e d  a n d  v o la õ le  oils. P ro te c t  h o m  h e a t  a n d  m o is tu re .

Incom patib ilH y . A  w h ite  p r e d p i t a t e  w a s  ỉo rm e d  im m e d ỉ-  
a te ly  w h e n  v ã n c o m y d n  in je c tio n  w a s  in lu s e d  th ro u g h  a 
g iv ing  se t c o n ta in in g  m o d ih e d  Q uid  g e la t in  s o lu tìo n .’

1. Taylor A. Hombrcy p. Incorapatíbility of vancomycin and gelatin plasma 
expandcrs. Pharm J  1991; 246: 466.

Uses and Administration
G e la tỉn  is  a  p r o te in  th a t  h a s  b o th  d in ic a l  a n d  p h a rm a c e u t-  
ical u ses.

G e la tin  i ỉ  u s e d  a s  a  h a e m o s ta t ic  in  su rg ica l p ro c e d u re s  as  
a n  a b so rb a b le  Ễ lm  o r  s p o n g e  a n d  c a n  a b s o ib  m a n y  tim e s  its  
w e ig h t o ỉ  b lo o d . I t  is a lso  e m p lo y e d  a s  a  p lasm a  v o lu m e  
e x p a n d e r  s im ila r ly  to  t h e  d e x tr a n s  in  h y p o v o la e m ic  shock  
(p . 1 2 7 9 .3 ). A  4 %  s o lu t io n  o f  a  m o d iíie d  flu id  ge la tín  
(su c d n y la te d  g e la r in )  h a s  b e e n  in ỉu s e d  in  doses o f  50 0  to  
1 ọ o o  m L. I t  m a y  a lso  b e  u s e d  in  t h e  ío rm  o í  a  g e la tin -d e riv e d  
p o ly m e r, see  P o ly g e lin e , p .  1160 .3 .

G e la tin  ro d s  m a y  b e  e m p lo y e d  to  te m p o ra r i ly  b lo ck  te a r  
o u tf lo w  in  t h e  d iag n o s is  o f  d ry  e y e  (p. 2 1 9 0 .1 ).

G e la tin  is u se d  in  th e  p re p a ra tio n  o f  pastes , pastilles, 
su p p o s ito rie s , tab le ts , a n d  h a rd  a n d  s o h  cap su le  shells . It 'is 
also  u se d  fo r th e  m ic r o e n c a p s u la tio n  o f  d ru g s a n d  o th e r  
in d u s tr ia l  m a te ria ls . It h a s  b e e n  u se d  as a  ve h ic le  for 
in jec tio n s : P itk in 's  M e n s tru u m , w h ic h  consis ts  o f g e la tin , 
g lucose . a n d  a c e tic  a d d ,  h a s  b e e n  u sed  in  a m o d iíie d  fo rm  
for h e p a r in  w h ile  h y d ro ly s e d  g e la tìn  h a s  b e e n  u se d  for 
c o r t ic o ơ o p in . G e la tin  is a n  in g re d ie n t  o f  p re p a ra tio n s  u sed  
fo r th e  p ro te c tio n  o f  s to m a s  a n d  les io n s.

H a e m o s h u is .  G e la tin  ac ts  as  a  h a e m o s ta t ic  (p. 1124.3) by  
p ro v id in g  a  p h y s ic a l m esh v v o rk  vvithin vvhich d o t t in g  can  
occur.

G e la tỉn  povvder m a y  b e  a p p lie d  d ry  to  vvound bed s a n d  
m a y  b e  m o s t  u s e ỉu l  w h e n  m ix e d  w ith  sa lin e  o r  th ro m b in  
a n d  a p p lie d  to  b o n e . G e la tin  sp o n g e  c a n  b e  a p p lie d  d ry  o r 
so a k ed  in  sa lin e  o r  th ro m b in  S o lu tions . W h e n  a p p lỉe d  to  
sk in  vvounds th e  g e la tin  l iq u e h e s  vvỉthin 2  to  5 days; w h e n  
im p la n te d  in to  tis su e s  i t  is  a b s o tb e d  w i th in  4  to  6  w e e k s . 
A d v erse  re a c tio n s  i n d u d e  a n  in c re a se d  in d d e n c e  of 
in íe c tìo n , c o m p re ssio n  o f s u r r o u n d in g  tis su e  d u e  to  flu id  
a b so rp tio n , g ra n u lo m a  { o rm a ú o n , a n d  ỉib rosis. G enera lly , 
g e la tin  sp o n g e s  c a u se  lit tle  tìs su e  re a c r io n  a n d  ca n  be  
ap p lie d  to  b o n e , d u ra , a n d  p le u ra l  tis su e  (b u t see  also  
H y p erse n sitiv ity , b e lo w ).

R e íe re n c e s .
1. Larson PO. Topical hcm osutic agcms lor dermatologic surgcry. J  

Dtrmatol Surg Oncoi 1986; 14: 623-32.
2. Schonauer c  et a i  The use of local agents: bone W1X, geiatỉn. coilagen, 

0xidized cellulose. Eur spirtc J  2004; 13 (suppl): S89-S96.
3. Gabay M. Absorbabỉe hemosTatíc agems. Ám J  Health-Sỵĩí Pharm 2006; 

63: 1244-53.

N e o n a ta l  in tr a v e n tr íc u la r  h a e m o r r h a g e .  P lasm a v o lu m e  
e x p a n s io n  in  p re te rm  n e o n a te s  h a s  b e e n  th o u g h t  to  h e lp  
p re v e n t  n e o n a ta l  in tr a v e n tr ic u la r  h a e m o ư h a g e  
(p. 1 1 2 8 .3 ). H ơvvever, a  s tu d y  u s in g  p lasm a  o r  g e la tin  as 
p lasm a  v o lu m e  e x p a n d e r s ,1'2 ỉo u n d  n o  e v id e n c e  o f a  
d e c re a se d  risk  o í  su c h  h a e m o ư h a g e  o r  su b s e q u e n t  d e a th  
o r  d isab ility .

1. The Northern N conauỉ Nursing ỉnitiatíve Tríaỉ Group. A randomỉzed 
tĩỉal coraparing the eữect of prophylactìc inơavenous íresh ừozen 
plasma. gelatín or gỉucose on earìy monalỉcy and morbidity in preterm

. babies. E urJ Ptdiatr 1996; 155: 580-8.
2. Northern Neonataỉ Nursing InỉtỉaUve Trial Group. Randomised tríaỉ oí 

prophylactic eariy ừesh-frozen pỉasma or gelatin or glucose ỉn preierm 
babies: outcome at 2 years. Lanat 1996; 348: 229-32.

Adverse Effects
H y p e rse n sitiv ity  r e a c tìo n s  i n d u d in g  a n a p h y la c tic  re a c tio n s  
h a  ve o c c u rre d  a h e r  t h e  in ỉu s io n  o f g e la tin  o r  its  d e riv a tiv es . 
R ap id  in ỉu s io n  o f g e la tin  d e riv a tiv e s  m a y  d ire c tly  s tim u la te  
th e  re le a se  o f  h is ta m in e  a n d  o th e r  v a so ac tiv e  su b s ta n c e s .

F o r a d v e rse  re a c tio n s  a s s o d a te d  vvith t h e  to p ic a l u se  of 
g e la tin , see  H aem o sta s is  u n d e r  U ses a n d  A d m in is tra tio n , 
abo v e .

H y p e rse n sh iv ity . S e v e re  a n a p h y la a o id  rea c tio n s  h a v e  
b e e n  r e p o r te d  w ith  in ỉu s io n  o f  m o d ih e d  f lu id  g e la tin  Solu
t io n s .1,2 A s o f  J u n e  2 0 0 6 , t h e  A u s ư a lia n  A dverse  D rug  
R e a c tio n s  A d v iso ry  C o m m ltte e ?  h a d  a lso  re c e iv ed  7 0  
rep o r ts  o f  h y p o te n s io n  o r  h y p e rs e n s it iv ity  rea c tio n s  asso- 
d a te d  w i th  s u c d n y la te d  g e lã tìn .  A l th o u g h  sev ere  h y p e r-  
se n sitìv ity  re a c tio n s  to  g e la tin -b a se d  p la sm a  e x p a n d e rs  
a p p e a r  tõ  b e  ra re , t h e y  m a y  b e  u n d e r- re p o r te d  a n d  fata l- 
itìe s  h a v e  o c c u rre d .2 T h e  p o ssib ility  o f  cross rea c tiv ity  
b e tw e e n  s u c d n y la te d  g e ỉa tin  a n d  p o ly g e lin e  h a s  a ỉso  b e e n  
c o n s id e red ; th e re  a re  a few  re p o r ts  o f p a tie n ts  vvho, a h e r  a 
re a c tio n  d u r in g  d in ic a l  u se  vvith o n e  p la s m a  e x p a n d er , 
h a v e  shovvn  a  p o s it iv e  s k in  te s t  r e s u l t  to  th e  O ther.4-5 
S o m e h y p e rs e n s it iv ity  re a c tio n s  h a v e  b e e n  a tt r ib u te d  to  
th e  u se  o f  g e la tin  a s  a n  e x d p ie n t  in  v a c d n e s 6' ,  a n d  o th e r  
in je c ta b le  d ru g  P ro d u c ts .’  A  h a e m o s ta t ic  g e la tin  sp o n g e  
p u t  in to  p la c e  a t  t h e  e n d  o f s p in a l  s u rg e ry  ío r  a  đ isc  h e m ia  
w a s  t h o u g h t  to  b e  resp o n s ib le  ío r  a  d e la y e d  b y p e rse n s i-  
tiv ity  r e a c t io n  th a t  c a u se d  o e d e m a  o f t h e  s o h  tíssues a n d

s u b s e q u e n t  tin g lin g  a n d  p a re s is  o f  th e  lo w e r  liiribs; 
re m o v a l  o f  t h e  sp o n g e  p r o d u c e d  im p r o v e m e n t .10

F o r  re p o r ts  o ỉ  ía ta l  re a c tio n s  i n  a s th m a tic  p a tie n ts  g  v e n  
g e la tin  d e riv a tiv e s , see  P o ly g e lin e , p .  1 160 .3 .

1. Bỉanỉoeỉl Y. et aL Acddents anaphylaaoĩdes sévères après perí ision 
d 'une géỉatỉne Suide modưỉée en  soỉutỉon équiỉỉbrée. Therapừ 198 ; 38: 
539-46.

2. W aỉker SR, MacSweeney ST. Plasma expanders used to ưea t or p r  vent 
hypotenslon can themseỉves cause hypotension. PostgradMedJ 199 ỉ; 74: 
492-4.

3. Adverse Drug Reactions Advỉsory Commỉttee (ADRAC). Probỉems with 
coỉloỉds in íluỉd resusdtatỉon. Aust A dvm e DruỊ Rtaa Bulỉ 2006; 2‘ : 10. 
Also availabỉe atỉ http://www.tga.gov.au/adr/aadrb/aadr060 5.pdf 
(accessed 07/12/06)

4. Russeỉỉ WJ, Fenwỉck DG. Anaphylaxỉs to Haemaccel and cross reac ỉvity 
to Geloỉusỉn. Anaesth ĩntensivt Ca re 2002; 30: 481-3.

5. Russeil WJ, Fenwỉck DG. Cross-reactìvity between Geloíuàn and 
Haemacceỉ. Anaesờt ĩnternmr Care 2003; 31 :121-2.

6. Keiso JM. The geỉatỉn story. J  AlUrgy ơ in  Immurìũỉ 1999; 103:200- 202.
7. Patja A .e ta L  Allergic reactions to  measles-m unips-nibdỉa vacdru don. 

Abstract: Pediatria 2001; 107: 398. Fuỉỉ version: http://peđla :ria. 
aappubỉỉcatỉons.org/cgỉ/content/ỉull/107/2/e27 (accessed 27/10/0?)

8. Pool V, et a i  Prevalence of anti-gelaùn IgE antỉbodies ỉn people with 
anaphyiaxỉs a ỉter measles-mumps-rubella vactíne in the United s ates. 
A bỉiraa: Pediatria 2002; 110: 1241. Fuỉỉ version: hup://pedia rícs. 
aappublicatỉons.org/cgỉ/content/full/lỉ0/6/e71 (accesseđ 27/10/051

9. . Sakaguchi M, tí  al. A case of anaphylaxis to gelatin indudcd in
erythropoielìn Products. J  Aliergy ơ in  Immunoi ]999; 103: 349-50

10. Purello-D*Ambrosio F. tí ai. Allergy to gelatin. Allergy 2000; 55:41-4—15.

Precautions
W h e n  g e la tin  o r  its  d e riv a tiv e s  a re  u se d  as p lasm a  e x p a m  le n  
th e  p re c a u t io n s  u n d e r  D e x ư a n  7 0  (p . 1139 .2 ) sh o u ld  be  
c o n s id e re d . T h e re  d o e s  n o t  a p p e a r  to  b e  a n y  in te r ie re  tc e  
w i th  b lo o d  g ro u p in g  a n d  a o s s - m a tc h in g  o ( b lo o d .

w h e n  g e la tin  is u se d  as  a n  a b so rb a b le  h a e m o s ta tic  th e  
p re c a u t io n s  u n d e r  O x id ised  C e llu lo se  (p. 1 157 .3 ) s h o u lt  b e  
c o n s id e red .

P o rp h y r ía .  T h e  D ru g  D a ta b a se  fo r  A c u te  P o rp h y ria , cc m - 
p ile d  b y  th e  N o n v e g ia n  P o rp h y ria  C e n tre  (N A PO S) an d  
th e  P o rp h y ria  C e n tre  Svveden , d a s s ih e s  g e la tin  as  n o t  p o r-  
p h y r in o g e n ic ;  i t  m a y  b e  u s e d  as  a  d ru g  o f flrs t ch o ic e  u n d  
n o  p r e c ă u tlo n s  a re  n e e d e d .1

1. The Drug Database íor Acute Porphyria. Available at: h ttp://w w w . 
dmgs-porphyrỉa.org (accessed 13/10/11)

Pharmacokinetics
A fte r  in íu s io n  o f m o d ih e d  ílu id  g e la tin  (su c d n y la te d  
g e la tin ) , 7 5 %  of th e  d o se  is e x c re te d  in  th e  u r in e  in  24  
h o u rs .  T h e  h a lf- life  is a b o u t  4  h o u rs .

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

Single-ingredient Preparotions. Arg.: G elahm din; G eloplasm at; 
Inỉukoll; Austrat.: Gelíoam ; Gelofusine; Austria: Gelohisin; 
Geloplasm a; Belg.: G eloỉusine: Braz~: C o lag en an t; Gelíoaưc Canad.: Gelíoam : Chile: G elíoam ; G ẹloíusine; Geloplasma; China: G eloíusine (•ÍẾSÌÈ); Xue An ( S $ ) ;  Cz.: Gelofusine; 
Geloplasm a; Denm.: G elotusine; Pin.: 'Q eloíusine; Fr.: Blox- 
a n g t;  Gel-Phan-i; Gelodiet; G elolusine; Plasm ion; Ger.: Gela- 
íu n d in ; Gelalusal; Gelaspon; Gelastypt; Spongostan; stypro; Gr.: 
Gelofusỉne; Hong Kong: Gelofusine; Hung.: G eloỉusm e; India: 
Seraccel; Ịndon.: G d a íu n d in ; Irt: G d aspan ; G eloỉusm e; Gelo- 
plasm a; Israel: G elloam t; Ital.: C utanplastỷ; Euíusia"
G eloíusúie; Inhiplas; Spongostan; SurgiAo; Malaysia: G d ío ĩm ; Mex.: G elahm din; Neth.: Gelaspan; Gelofusine; Geloplasma; Norw.: Gelaspan; NZ: Gelaíusal; GelOlm t; G eũoarn t;
G elofusinef; Philipp.: G elíoam ; PoL: Gelofusine; Geloplasma; PorL: G d a ỉu n d in a t;  G d o tu sin e ; G doplasm a; Rus.: G datino l 
(XCeimnHOJis); G do ỉusin  (reaoộyaHH); Geloplasm a (TeaonnaaMa); S.Afr.: G doh is ine ; singapore: G d ỉoam ; G eloíusine; Spaàt: 
G d atu n d in a ; Geloplasm a; Swed.: G daspan ; G elotusine; Switz.: 
Physiogel; Thai.: G d a h m d in t;  Gelofusine; Turk.: Geloíusin; UK: Gelaspan; G elotusine; G doplasm a; Isoplex; Volplex; Ukr.: 
G elohisine (renoộy3MH); USA: G dũ lm ; GeUoam; Venez.: Gel- 
íoam ; G do ỉusine .

M uhi-ingredient Preparotìons. A r g . :  A m inoterap ia; Cistìm JX,- 
M egaplus; M ucobase; Valcatil Plus; Valcatiỉ; A u s t r a L :  Orabase; 
Stom ahesive; C a n a d . :  O rabase; O rahesive; TegasorbỶ; F r .: Rec- 
topanbiline; G r .: G doplasm a; I n d i a :  G eloỉusine; I n d o n . :  N utra- 
sendi; I r í . :  O rabaset; I ta l . :  E avìt Plus; Eavit; S o le d n t;  Vitalux 
Plus; J p n :  C horeito: chore itogosh im otsu to ; Kyukikyogaito; 
sh a k a m o to ; U nkeito; N Z :  O rabase; Stom ahesive; p h ữ i p p . :  
T hinber P íber C om plext; P o r t . :  Dagragel; E íluv ium  Saquetasỷ; Rus.: G d p lastan  (kennaacraa); S.Ã/rT: G ranuAex; orâbase+; 
S in g a p o r e :  Androlistica; U K : Orabase; O rahesive; Stom ahesive; 
USA; D o m t-P as tt.

Pharm ocopoeial Preparotions
U SP 36: Absorbable G d a tin  Pilm; A bsorbable G elatin  Sponge.

Haemoglobin ®
Emoglobina; Hámoglobin; Hemoglobiiní; Hèmoglobin; 
Hemoglobina; Hemoglobine; Haemoglobin; r é M o m o õ n H .

All cxoss-reíerences reíer to entries in Volume A

http://www.tga.gov.au/adr/aadrb/aadr060
http://pe%c4%91la
http://www
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Hemoglobin Glutam er ỊríN N Ị ®

H aern o g lò b in  G lú tam en  H e m ò g ío b in a  g lụ tám ero ; H ém o- 
g lo b in e  G lu tam ère; H e m o g ìo b in u m  G lu tam erum ; reM orno- 
6 mh T/iyTaMep.
ATC —  B05MĨO (bovine).
ATCVet —  QB05AAÍ0 (bovĩne); QB05AA90.

NOTE. T h e  s p e đ e s  o f o rig in  a n d  a v e ra g e  m o le c u la r  m ass  
s h o u ld  b e  in d ic a te d  (e .g . h e m o g lo b m  g lu ta m e r -2 5 0  
(b o v in e )  in d ic a te s  a  p o ly m e r ise d  h a e m o g lo b in  o f b o v in e  
o r ig in  w i th  a n  a v e ra g e  m a ss  o í  2 5 0  kD ).

Proí/e
H a e m o g lo b in  h a s  th e  p r o p e r ty  of re v e rs ib le  o x y g e n a tio n  
a n d  is th e  r e s p ira to ry  p ig m e n t  o í  b lo o d . S o lu tio n s  o f 
h a e m o g lo b in  o r  m o d iS e d  h a e m o g lo b in  a re  b e in g  ìn v es tí-  
g a te d  a s  b lo o d  su b s ti tu te s .

H e m o g lo b in  g lu ta m e r -2 5 0  (b o v in e )  (H B O C -201; h a e -  
m o g lo b in -b a se d  o x y g e n  c a rr ie r -2 0 1 )  is a  p o ly m e rise d  
b o v in e  h a e m o g lo b in  th a t  is  u se d  fo r  th e  t re a tm e n t  of 
a n a e m ia  in  su rg ic a l p a tie n ts .

H e m o g lo b in  g lu ta tn e r -2 0 0  (b o v in e )  (H B O C -301) is  u se d  
in  v e te r in a r y  m e d ỉd n e  fo r t h e  ữ e a tm e n t  o ỉ  a n a e m ỉa  in  dogs.

P y r id o x a la te d  h a e m o g lo b in  p o ly o x y e th y le n e  (h em o x - 
im e r)  is re p o r te d  to  h a v e  n i tr ic  o x id e  s c a v e n g in g  efíec ts . I t  is 
u n d e r  ỉn v e s t ig a t io n  In  sh o ck .

Use. T h ẹ  s tr u c tu r e  o f h a e m o g lo b in  g ives  a  n o n - lin e a r  ox y - 
g e n  d is s o d a t io n  c u rv e ;  a lm o s t  m a x ứ n u m  o x y g e n  s a tu ra -  
t io n  o c c u rs  in  n o r m a ỉ  a r te r ia l  b lo o d  w i th o u t  th e  n e e d  ỉo r  
o x y g e n -e n r ic h e d  a ừ .  T h u s  t h e  u se  o f  h a e m o g lo b in  Solu
t io n s  ío r  e m e rg e n tíe s  a p p e a rs  log ical. In itìa l animal e x p e ri-  
m e n ts  vvith h a e m o g lo b in  f ro m  h a e m o ly se d  e ry th ro c y te s  
r e s u l te d  in  s e r io u s  re n a l  d a m a g e  b u t  h a e m o g lo b in  is n o t  
i ts e ư  n e p h ro to x ic  'a n d  th e  d e v e lo p m e n t  o f s tro m a -f re e  
h a e m o g lo b in  S o lu tio n s  r e d u c e d  th is  to x ic ity . H ow ever, 
o n c e  re le a se d  b o m  th e  e ry th ro c y te s , h a e m o g lo b in  lo ses its 
a b il i ty  to  h o ld  2 ,3 -d ip h o sp h o g ly c e ra te , vvhich is e ssen tia l 
fo r  t h e  d e liv e ry  o f  o x y g e n , a n d  h a e m o g lo b in . b e in g  a 
sm a ll m o le c u le , is rap id ly  e x c re te d  b y  th e  k id n ey s . V aríous 
m e th o d s  h a v e  b e e n  trie d  to  o v e rc o m e  th e s e  p ro b le m s: fo r- 
m a t io n  o f c ro s s lin k e d  h a e m o g lo b in  res to re s  th e  o x y g e n  
a ff in ity  to  th a t  o f  w h o le  b lo o d  a n d  c o n ju g a tio n , p o ly m e ri-  
s a tio n , o r  m ic ro e n c a p s u la tio n  in  a  lip id  m e m b ra n e  e x te n d  
th e  h aU -liíe . A lth o u g h  th e r e  Is o n g o in g  d e v e lo p m e n t oi 
th e s e  p re p a ra tio n s  th e re  a re  r e se rv a tio n s  c o n c e m in g  h a e -  
m o g lo b in  S o lu tio n s  as b lo o d  su b s tỉ tu te s . B o v in  e  b lo o d  is 
o n e  s o u rc e  u s e d  fo r  p ro d u c t io n  b u t  th e re  a re  c o n c e m s  
a b o u t  p o te n t ia l  a n t ig e n id ty  OT d isease  tra n sm lss io n ; th e  
u se  o f  o u td a te d  d o n a te d  h u m a n  b lo o d  is Iim ite d  b y  avail-  
a b il i ty . T h e re  is a lso  c o n c e m  a b o u t  im p a irm e n t  o f in u n u n e  
m e c h a n ism s . T h e  d e v e lo p m e n t  o í  re c o m b in a n t  h u m a n  
h a e m o g lo b in  m a y  o v e rc o m e  th e se  p ro b le m s  a n d  m a y  
allovv h i r th e r  m o d lB c a d o n  o f  t h e  h a e m o g lo b in  m o le c u le .

R e íe re n c e s .
1. Farrar D, Grocotl M. ímravenous artiíỉcial oxygcn cirricrs. Hosp Med 

2003; 64: 332-6.
2. Creteur J, Vĩncent J-L  Hemoglobin Solutions. Crit Can Med 2003; 31 

(suppl): S69Í-S707.
3. Chang TMS. Hemoglobín-based red blood ccll substitutcs. Arti/ Oryans 

2004; 28:789-94.
4. Mackenzỉc CF. Bucd c . Artỉhrìal oxygen carriers for trauma: myth or 

reality. Hotp Med 2004; 65 :582-8 .
5. Awasthỉ V. Pharmaceuticai aspects of hemoglobin-bascd oxygen 

carricrs. Curr Drug Deĩiv 2005; 2: 133—42.
6. Stovvell CP. w h a t happened to bỉoỡd substỉtutes? Tranýus ơ in  Biol 2005; 

12: 374-9.
7. spahn  DR. K odan R. Artỉficỉal 0 2  carriers: status in 2005. Cun pharm Da 

2005: 11:4099-4114.

Preparalions
Proprietary  Preparations (details a re  given in Volum e B)

Single-ingredienr PreparoHons. S.Afr.: H em opure.

M ubi-ingredient Praparations. Gr.: H em ovita lt; Ịnditr. Globitex; 
H aem  Up; H aem -U p Gems; HB R idu  H em iast; H em íer; Hepp 
Forte.

Human Haematopoietic Stem Cells
::5tammzeiíen vom Menschen; Hằmatbpòetische. 

P h a r m a c o p o e ia s .  I n  Eur (se e  p .  vii).

P h .  E u i .  8 : (H u m a n  H a e m a to p o ie tic  S te m  C ells; C e llu lae  
S tírp e s  H a e m a to p o ie tic a e  H u m a n a e ) .  P r im iú v e  m u lt ip o te n t  
ce lls  c a p a b le  o f  s e U -re n n v a l a s  w e ll a s  d iã e r e n tia t io n  a n d  
m a tu r a t io n  in to  a ll h a e m a to p o ie t ic  lin e a g e s . T h e y  a re  ỉo u n d  
in  sm a ỉl  n u m b e r s  in  b o n é  m a r r o w ,  in  t h e  m o n o n u d e a r  cell 
ừ a c t io n  o f d r c u la tin g  b lo o d  a n d  in  u m b ilic a l c o rd b lo o d . T h e  
p r e p a r a tio n  a lso  c o n ta in s  h a e m a to p o ie t ic  p r o g e n ito r  cells, 
w h ic h  a re  c a p a b le  o f  d ií íe re n t ia t io n  b u t  n o t  se lf-re n e w a l. 
T h e  n u m b e r s  o f  h a e m a to p o ie t ic  s te m  cells a n d  h a e m a to -  
p o ie t ic  p ro g e n i to r  cells a re  c o rre la te d .

Proỉile
H a e m a to p o ie tic  s te m  cells  a n d  p ro g e n i to r  cells a re  p ro d u c e d  
d u r in g  h a e m a to p o ie s is  (p . 1 1 2 1 .ỉ ) .  T h e y  m a y  b e  c o lle c te d  
d ire c tly  b o m  b o n e  m arrovv, b o m  p e r ip h e ra l  b lo o d  a í te r  
m o b il ỉs a tio n , o r  b o m  u m b il ic a l  c o rd  b lo o d .  T h e s e  
p r e p a r a t io n s  a r e  u s e d  in  h a e m a to p o ie t ic  s te m  c e ll  
t ra n s p la n ta á o n  (p. 1 9 3 7 .1 ).

In íu s io n -re la te d  re a c tìo n s  to  h a e m a to p o ie t ic  s te m  ce ll 
p re p a ra tio n s  m a y  b e  c a u se d  b y  e x d p ie n ts .  P a tie n ts  g iv e n  
a llo g e n e ic  h a e m a to p o ie t ic  s te m  c e lls  a re  a t  risk  o f  g ra ft-  
v e r s u s - h o s t  d ise a se  a n d  s h o u ld  r e c e iv e  a p p r o p r ia te  
ìm m u n o su p p re s s iv e  th e ra p y .

Preparations
Proprietary Preparotkxu (details are g iven  in  V olum e B) 

Single-ingredient Prepomtions. USA: H em acord.

lnterleukin-3
IL-3; Interleucina 3; Interleukina 3; Interleuquina 3; 
1/lHTepneỉiKMH 3.
UNII —  A802907MI4.

Proỉiíe
In te r le u k in -3  is a  c y to k ỉn e  th a t  ac ts  a s  a  c o lo n y -s tim u la tin g  
ía c to r . I t  is u n d e r  in v e s tíg a tío n  i n  th e  m a n a g e m e n t  o f  
m y e lo su p p re s s io n  a s s o d a te d  w i th  c a n c e r  c h e m o th e ra p y  
a n d  a f te r  b o n e  m arrovv t ra n s p la n ta tio n . A íu s io n  m o le c u le  
w i th  g ran u lo c y te -m a c ro p h a g e  c o lo n y -s tim u la tin g  ía c to r, 
knovvn  as m ilo d is tim  (PIX Y -321), h a s  a lso  b e e n  in v e s tig a te d  
b u t  re su lts  h a v e  b e e n  d ỉsa p p o in tin g .

Lenograstỉm {BAN, USAN, riNNi

Lenograstiimi; Lénograstim; Lenograstlmum; rG-CSF; /leHO- 
rpacrviM.
A ĩecombinant human granulocyte cólony-stimulating 
factor.
CAS —  135968-Ũ9-1.
ATC —  L03AA10.
ATC Vet —  QL03AA10.
UNII — 6WS4C399GB.

Stability. S o lu tio n s  o{ c o lo n y -s tim u la tin g  ỉa c to rs  m a y  b e  
a d so rb e d  o n to  glass o r  p las tic  m a te ria ls .  S o lu tio n s  o f  le n o -  
g ras tim  s h o u ld  n o t  b e  d ilu te d  belovv th e  m in im u m  re c o m - 
m e n d e d  c o n c e n ư a tìo n  fo r  th e  ỉ o n n u ỉa t ỉo n  u se d .

Uses and Admínistration
L e n o g ra s tú n  is a  g ra n u lo c y te  c o lo n y -s tim u la tìn g  ía c to r  vvith  
a c tio n s  a n d  uses  s im ila r  to  th o se  o f  R lg rastim  (p . 1 1 5 2 .1 ). I t  
is u se d  to  t re a t  o r  p r e v e n t  n e u ư o p e n ia  in  p a tie n ts  rec e iv in g  
m y e lo su p p re s s iv e  c a n c e r  c h e m o th e ra p y  a n d  to  re d u c e  th e  
p e rio d  o f n e u tro p e n ia  in  p a tie n ts  u n d e rg o in g  b o n e  m a r r o w  
tra n s p la n ta tio n  (p. 7 3 1 .1 ) .  I t  is a lso  u s e d  to  m o b ilise  
p e r ip h e ra l  b lo o d  p ro g e n i to r  c e lls  fo r  c o lle c tio n  a n d  
s u b s e q u e n t  u s e  in  a u to ỉo g o u s  o r  a lỉo g e n e ic  p e r ip h e ra l  
b lo o d  s te m  cell t ra n s p la n ta tio n . L e n o g ra s tim  is a lso  u se d  in  
t h e  t t e a tm e n t  o f s ev ere  c o n g e n ỉta l  n e u tr o p e n ia  (p . 1 1 3 0 .1 ).

W h e n  u se d  as  a n  a d j u n c t  t o  a n t i n e õ p l a s t i c  t h e r a p y  
a n d  a l te r  b o n e  m a r r o v v  t r a n s p l a n t a t i o n ,  le n o g ra s tim  
m a y  b e  g iv en  in  a  d o se  o f  1 5 0 m ic ro g ra m s/m 2(1 9 .2 m il l io n -  
in te r n a t io n a lu n i t s /m 2) da ily . In  p a tie n ts  re c e iv in g  a n tin e o -  
p las tic s  it  is g iv en  su b c u ta n e o u s ly , a n d  in  p o s t- t r a n s p la n t  
p a tie n ts  it is g iv en  by  in tra v e n o u s  in íu s ỉo n  o v e r  3 0  m in u te s  
o r  b y  s u b c u ta n e o u s  in je c tio n . L e n o g ras tim  is s ta r te d  n o t  less  
t h a n  2 4  h o u r s  a lte r  th e  las t d o se  o f  a n tin e o p la s tic  o r  th e  
in íu s io n  o f b o n e  m arrovv  o r  p e r ip h e ra l  b lo o d  s te m -c e lls . 
T re a tm e n t  is g iv e n  u n t i l  t h e  e x p e c te d  n a d ir  h a s  p a sse d  a n d  
th e  n e u tr o p h i l  c o u n t h a s  s tab ilised  a t  a  le v e l  a t  vvh ich  
t r e a tm e n t  c a n  b e  s to p p e d ; th e  m a x im u m  re c o m m e n d e d  
t r e a tm e n t  p e rio d  is 2 8  c o n se c u tiv e  d ay s.

F o r  m o b i l i s a t i o n  o f  p e tip h e ra l  b lo o d  p ro g e n ỉ to r  celỉs ỉo r  
a u to lo g o u s  p e ríp h e ra l  b lo o đ  s te m  cell t ra n s p la n ta tio n , a  
d o se  o f  1 5 0 m ic ro g ra m s /m 2( 1 9 .2 m i l l i o n in te m a t io n a lu -  
n i ts /m 2) d a ily  m a y  b e  g iv e n  b y  s u b c u ta n e o u s  in ịe c tio n . I t  
is  s ta r te d  v v ith in  1 to  5 d a y s  a f te r  c o m p le tio n  o f  
c h e m o th e ra p y  a n d  g iv e n  u n t il  t h e  e x p e c te d  n e u ư o p h i l  
n a d ir  is p a s se d  a n d  th e  n e u t iọ p h i l  c o u n t  h a s  re c o v e re d  to  
t h e  n o n n a l  ran g e . L e u c a p h ere s is  is  p e r ỉo r m e d  w h e n  th e  
p o s t- n a d ir  le u c o c y te  c o u n t  is r is in g  o r  a f te r  a s se s s m e n t o f  
C D 34+  cells  in  th e  b lo o d . w h e n  u s e d  a lo n e , a  le n o g ra s tim  
d o se  o f  lO m ic ro g ra m s /k g  (1 .2 8  m il lio n  I n te r n a t io n a l  u -  
n its /k g )  d a ily  is  g lv en  s u b c u ta n e o u s ly  £or 4  t o  6  d a y s , w i th  
le u c a p h e re s is  u su a lly  p e r ío rm e d  b e tw e e n  d a y s  5 a n d  7 . F o r  
m o b ilis a tio n  o f  cells in  h e a ỉth y  d o n o rs ,  to  u s e  i n  a llo g e n e ic  
t ra n s p la n ta tio n . a  d o se  o ỉ  lO m ic ro g ra m s/k g  d a ily  m a y  b e  
g iv e n  su b c u ta n e o u s ly  ío r  5 o r  6 d a y s  b e ío re  le u c a p h e re s is .

ỉ n  p a tie n ts  w i th  s e v ere  c o n g e n i t a l  n e u t r o p e n i a  th e  
in itia l dose ọ f  le n o g ra s tim  is 150  m ia o g r a m s /m 2( e q u iv a le n t 
to  5 m ic ro g ram s/k g ) daily  b y  su b c u ta n e o u s  ũ ỹ e c tio n . 
N e u tro p h il re c o v e ry  s h o u ld  b e  assessed  o v e r  7  to  14 day s, 
a n d  th e  d o s e  m a y  n e e d  to  b e  a d j u s t e d  u p  to  
2 0  m ic ro g ram s/k g  d a ily . M a in te n a n c e  th e r a p y  s h o u ld  b e  
a d ju s te d  acco rd in g  to  resp o n se , a n d  a  r e d u c e d  d o se  o r  
a lte m a te  d a y  d o sin g  m a y  b e  p ossib le  in  so m e  p a tie n ts .

R e fe ren ces .
1. Framp[on JE, l í  ai. Lenograstũn: a review ol its pharmacologicat 

propenỉes and therapeudc efficacy in neuữopenỉa and reỉated dỉnỉcaỉ 
sctùngs. Drugs 1995; 49: 767-93.

2. Dunn CJ, Goa KL. Lenograstím: an updace oỉ ỉts pharmacoiogical 
properties and use in chemotherapy-ỉnduceđ neutropenia and related 
dinical SỂttings. Drugs 2000; 59: 681-717.

3. Manino M. a  a i  Harvesting periphcral blood progenitor cellỉ ỉrom 
healthy donors: rctrospcctive comparỉson oỉ ãỉgrastỉm and ỉenograstím. 
J  Cũn Aphtr 2005; 20: 129-36.

Adverse Eíkds and Prttautịons
As fo r F ilgrastim , p . 1153.1 .

P o rp h y ria . T he  D ru g  D a tab ase  fo r  A c u te  P o rp h y ria , c o m - 
p ile d  by  th e  N orvvegian  P o rp h y ria  C e n ư e  (N A PO S) a n d  
th e  P o rp h y ria  C e n tre  Sw ed en , d a s s ih e s  le n o g ra s tim  as  n o t  
p o ip h y r in o g e n ic  i t  m a y  b e  u s e d  as a  d ru g  o f f ir s t  c h o ic e  
a n d  n o  p re c a u tio n s  a re  n e e d e d .1

1. The Drug Daiabase íor Acute Porphyrỉa. Avaỉỉable at: http;//w w w . 
dnigs-porphyria.org (accessed 13/10/11)

Preparatíons
Proprietary prepomtions (details a re  given in  V olum e B)

Single-ingredient Preparotions. A r g . :  Lenobio; A u s t r a L :  G rano- 
cytẽ; A u s t r ia :  G ranocyte; B tỉg . :  G ranocyte; B r a z . :  G ranocyte; 
C h ũ e : Granocyte: c h in a r . G ranocyte D e t tm .:
Granocyte; Fin.: G ranocyte; F r.: G ranocyte; G e r .:  G ranocyte; 
G r .: Giănocyte; H u n g . :  Granocyte; I n ả ia :  G ranocyte; I n d o n . :  
Granocyte; I rL : G ranocyte; I s r a e l :  Granocyte; I tấ L :  G ranocyte; 
Myelostim; J p n :  N eu n o g ia ' M a la y s ia :  G ranocyte; N e t h . :  G ran- 
ocyte; N o r w . :  GranocyteỶ; NZ: Granocyte; p h ũ i p p . :  G ranocyte; 
PÕL: Granocyte; P o r t . :  Granocyte; R u i :  G ranocyte (rpaH0UHT); 
S .A f r .:  G ranocyte; S in g a p o r e . Granocyte; S p a in :  E uprodnỷ ; 
Granocyte; S w e d .:  Granocyte; S w i t z . :  G ranocyte; T h a i . :  G rano- 
cyte; T u r k .:  G ranocyte; U K : Granocyte; U k r .:  G ranocyte 
(rpaHomrr); V e n e ĩ .: Granocyte.

Leucocytes
Leucociti; Leucócitos; Leucbcitosp-Ịéũcocyti; Leukocitak; 
leukocyten; Leukocyter; Leukocyty; Leukosyytit; Leukozyten;
ílèiiKOUMTbi.

D e s c r ip t io n .  P re p ara tio n s  o f  leu co cy tes  c o n ta in  g ra n u lo -  
c y te s  w i th  a v a r ia b le  c o n te n t  o f  r e d  b lo o d  c e lls , 
ly m p h o cy tes , a n d  p la te le ts . D e p e n d in g  o n  th e  m e th o d  o f 
co llec tío n  th e y  m a y  a lso  c o n ta in  d e x tra n  o r  h e ta s ta rc h .

Uses and Admỉnistratìon
T ra n síu s io n  of leu c o c y tes  h a s  b e e n  u se d  in  p a tie n ts  w i th  
s ev ere  g ra n u lo c y to p e n ia  a n d  in ỉe c tio n  w h ic h  h a s  n o t  b e e n  
c o n ư o lle d  b y  ơ e a tm e n t  w ith  a p p ro p r ia te  a n tỉm ic ro b ia ls . A 
do se  o f g ra n u lo c y te  c o n c e n trã te  tỹ p ica lly  t r a n s íu s e d  fo r  
a d u lts  c o n ta in s  a b o u t  1 X 1 0 10 n e u tro p h ils .  H y d ro c o r tiso n e  
a n d  c h lo ip h e n a m in e  h a v e  b e e n  g iven  in tta v e n o u s ly  b e ío re  
tra n s íu s io n  to  re d u c e  th e  sev erity  o f a d v e rse  re a c tio n s .

R e íe re n c e s .
1. Yeghen T. Devereux s. Granulocyte transỉusion: a review. Vbx Sđ«5 

2001; 81: 87-92.
2. Hubel K. Engert A. Granulncyte transíusion therapy for treatm ent oí 

iníeaỉons after cytotoxic chemotherapy. Onkologie 2003; 26: 73-9.
3. Briones MA. tt al. Granulocytc transíusion: revũited. C un hcmatol Rep 

2003;2: 522-7.
4. Elebute M. et al. Platelet and granulocyte transíusions. In: Cuntreras M, 

ed. ABC of ơữTưỷủsion. 4ih  ed. Chichesier. WUey*BlackweH, 2009: 22-6.

Adverse Effeđs and Precautions
L eucocy te  t ra n s íu s io n s  m a y  c a u se  s e v e re  t r a n s íu s io n  
rea c tio n s  a n d  fever. A s w ith  o th e r  b lo o d  P ro d u c ts , th e r e  is 
a  risk  o f tra n sm is s io n  o f in fe c tio n . S ev e re  lu n g  re a c tio n s , 
i n d u d in g  flu id  o v e rlo a d  w ith  p u lm o n a ry  o e d e m a . a re  a 
p a rt ic u la r  p ro b le m  in  p a tie n ts  w ith  a c tiv e  p u lm o n a r y  
in íec tio n s .

R ed  b lo o d  cell co m p a tìb ility  tes tỉn g  is n e c e s s a ry  b e c a u s e  
o f  th e  c o n te n t  o f r e d  b lo o d  ce lls . G ra f t-v e rsu s -h o s t  d ise a se  
m a y  o c c u r  in  im m u n o su p p re s se d  re d p ie n ts ,  a n d  c a n  b e  
av o id e d  b y  irra d ia tin g  th e  p ro d u c t  b e ỉo re  i t  is g iv e n .

Preparatíons
Proprìetary Preparalion ỉ (detailỉ a re  given in  V olum e'B )

Single-ingredient Preparations. Cz.: Im m odin ; Ger.: Leuko- 
N orm t.

The Symbol t  denotes a preparation no longer actively marketed The Symbol ®  denotes.a substance whose use may be restricted in certain sports (see p. viii)
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M ethoxy Polyethylene Glycol-Epoetin 
Beta 0  ' .
P e g s e re p o e tin  Alfa; Pegzerepoetin 'A lfa ; R-744; Ro-50-3821; 
MeT0KCMn0JiM3TM/ieHmMK0/itì 3nĐ3TMH Beĩa'.' 
l - l ế s - ĩ r y th r o p o ie tm  (hum an) m o n o a m id e  'w ith  a -(3 - 
ca rboxypropyl)-tử -m ethoxypoly(oxy-í,2 -e thanediy l).
CAS —  677324-53-7. - • -
ATC —  B03XA03: • ■
ATC Vet —  QB03XA03.
U M  —  m u x N o m :

Uses and Administration
M e th o x y  p o ly e th y le n e  g ly co l-ep o c tin  b e ta  is describ ed  as a 
c o n t ìn u o u s  e ry th ro p o ie tin  r e c e p to r  a c tiv a to r  (CERA), w i th  
s im ila r  p ro p e r tíe s  to  th e  e p o e tin s  (p. 1 141 .2 ) b u t  a  lo n g e r  
d u r a t í o n  o f a c tío n . I t is u s e d  in  t h e  ư e a tm e n t  of 
s y m p to m a tic  a n a e m ia  a sso d a te d  w ìth  c h ro n ic  ren a l ía i lu re  
(see  N o rm o c y tic -n o rm o c h ro m ic  A n a e m ia , p . 1123.1). A 
s ta r t ín g  d o se  o f  6 0 0  n a n o g ra m s /k g  is g iv e n  o n c e  e v e ry  2 
vveeks a s  a  s in g le  in tra v e n o u s  o r  s u b c u ta n e o u s  in je c tio n . 
A l te m a tiv e ly ,  fo r  p a tie n ts  vvho a re  n o t  o n  d ialysis, a  s ta r tin g  
d o s e  o f  1 .2 m ic r o g r a m s /k g  o n c e  e v e r y  m o n th  b y  
s u b c u ta n e o u s  in je c tio n  m a y  b e  g iv e n . F o r  p a tie n ts  b e in g  
svv itched  f ro m  a n o th e r  e ry th ro p o ie s is -s tin iu la tin g  a g e n t 
s u c h  a s  a n  e p o e tin  o r  d a rb e p o e tin  alfa , th e  s ta r tin g  d o se  of 
m e th o x y  p o ly e th y le n e  g ly co l-ep o e tin  b e ta  sh o u ld  b e  b a se d  
o n  p re v io u s  d o se s  o f  th ese  ag e n ts ; h ig h  s ta r tin g  doses m a y  
b e  a p p ro p r ia te  in  so m e p a tie n ts . T h e  d o se  m a y  b e  ad ju s te d  
b y  a b o u t  2 5 % , a t  m o n th ly  in te rv a ls , so  th a t  th e  ra te  o f  rise  
o f  h a e m o g lo b in  is b e tw e e n  1 a n d  2 g  p e r  lO O m L e a c h  
m o n th .  W h e n  th e  ta rg e t h a e m o g lo b in  c o n c e n ư a tio n  of 
b e tw e e n  10  a n d  12 g p e r  lO O m L h a s  b e e n  a c h iev ed , a 
m a ỉn te n a n c e  d o se  m a y  b e  g iv en  o n c e  m o n th ly ;  th is  is e q u a l 
to  tw ic e  t h e  d o se  th a t  h a d  b e e n  g iv e n  o n c e  e v e ry  2 vveeks.

M e th o x y  p o ly e th y le n e  g ly co l-ep o e tin  b e ta  is also u n d e r  
in v e s t ig a t ío n  in  t h e  ư e a tm e n t  of a n a e m ia  in  p a tie n ts  w ith  
n o n - m y e lo id  m a l ig n a n t  d isease  re c e iv in g  c h e m o th e ra p y .

R e íe re n c e s .
1. Sulowicz w , tí a i  PROTOS Scudy Investigaton. Once-monthly 

subcutaneous C.E.R.A. maimainỉ sub le  hcmõglobin conưol in patỉents 
w ỉth  chronic ìddney dỉsease on dialysỉs and convcrtcd directỉy from 
epoetỉn one to  three times weekly. CỉinJ Am SocNcphrol 2007; 2:637-46.

2. Levỉn NW, t í  ai. MAX2MA srudy ìavcsúgaton. ỉnơavenoui m eứioxy  
poỉycthylenc glycol-cpoctin beta for hacmogỉobtn control ỉn patỉents 
w ỉth  chronic kidney dỉsease who arc on dialysis: a randomỉsed 
non-ỉnỉeríorícy trial (MAXIMA). Lanctí 2007: 370: 1415-21.

3. ổsterborg A. tí  a l  Phase n  study of three dose levds of continuous 
erythropoietín receptor activator (C.E.R.A.) ỉn anaemic paùents wỉth 
aggressive non*Hodgkúi's lymphoma rccdving combỉnatíon chemo- 
therapy. Br J  H amatol 2007; 136: 736-44.

4. Kỉinger M, tí a l  EỈScacy oỉ ỉntravenous methoxy polyethylene glycol- 
epoetin bcta admỉnistered every 2 weeks compared wỉth cpoctìn 
adnúnistered 3 tìmes weekly in patíents treated by hemodỉalysís or 
peritoneaỉ dialysis: a randomized ơlal. Am J  Kìáney Dừ 2007; 50; 989- 
1000.

5. Spinowỉtz B, t í  ai. RUBRA Study Investỉgators. C.E.R.A- maintains stable 
controỉ of hemoglobin in patíents wỉth chronic kỉdney disease on dỉaỉysis 
w hen  administered once every nvo weeks. Am J  Nephrol 2006; 28: 280-
9.

6. M acdougaũ IC, tí  a i  ARCTOS Study Investỉgaton. C-E-R.A. conects 
anem ỉa ỉn patients w ith chronic kidney dỉsease no t on dialysỉs; resuỉts oí 
a random ũed dỉnỉcal triaL ơừt J  Am Soc Nephroi 2008; 3: 337-47.

7. Canaud B, t í  a l  STRỈATA Study ỉnvesiỉgaton. Inưavenous C.E.R.A. 
m aim ains stabỉe baemogỉobin ỉeveỉs in  patients on diaỉysỉs prevỉously 
treated w tth darbepoedn aỉía: resuĩtỉ from STRIATA. a rãndomỉzed 
phase m  study. Ncphroỉ Diai Transplant 2008; 23: 3654-61.

8. Curran MP, McCormack PL. Metboxy polyethylene gtycol-epoetin be ta: 
a review  oỉ ỉts use in the managem ent of anaemỉa assodated with 
chronic kidney disease. Drugs 2008; 68: 1139-56.

Adverse EfFects and Precautions
A s fo r  Ẹ p o e tin s , p . 1143 .3  a n d  p . 1144 .2 .

Pharmacokinetìcs
I n  p a t ỉe n ts  w i th  c h ro n ic  r e n a l  im p a irm e n t,  m e th o x y  
p o ly e th y le n e  g ly co l-ep o e tin  b e ta  is a b so rb e d  a fte r  su b - 
c u ta n e o u s  in je c tio n  vvith a n  a b s o lu te  b io av a ilab ility  o f 
a b o u t  6 0 % . I t  h a s  a  te rm in a l e lir rú n a tío n  halí-lU e o f a b o u t  
1 34  h o u r s  a í t e r  in tr a v e n o u s  in je c tio n  a n d  a b o u t  140 h o u n  
w h ẹ n  g iv e n  su b c u ta n e o u s ly .  H a e m o d ia ly sis  do es  n o t a íỉe c t 
i ts  p h a rm a c o k in e tic s .

Preparations
Propriotary PreparaHons (details are given in  V olum e B)

Single ingredient Preporcrtions. Arg.: M ứcera; AustraL: M ircera; Belg.: M ircera; Braz.: M ircera; chũer. M ircera; Cz.: M ữcera; Denm.: M ircera; Fr.: M ứcera; Ger.: M ứcera; Gr.: M ữcera; Hong Kong: M ircera; Hung.: M ircera; India: M ircera; ĩndon.: M ir- 
cera; / í t :  M ircera; Israel: M ircera; IUÙ.: M ircera; Jpn: M ircera; Malaysia: M ircera; Mac.: M ircera; Neth.: M ứcẹra; Norw.: M ir- 
cera; Phữìpp.: M ircera; PoL: M ircera; Port: M ữcera; Rus.: M ir- 
cera (MHpnepa); S^A/r.: M ữcera; Spain: M ircera; Swed.: M ứ- 
cera; Switz.: M ừcera; Thai.: M ữcera; Turk.: Mircera; UK: 
M ircera; Ukr.: M ircera (Mapuqia).

M ir ím o s r im  MNNJ

Mirimostimum; MnpnMOCTViM..
. 1-214-Colony-stimulating factor 1 (human clone p3ACSF-69 
proteìn moiety réduced), homodimer; ...
C4S —  121547-04-4. ■ ■

Proỉile
M ú im o s tim  is a  m a c ro p h a g e  c o lo n y -s tim u la tín g  ía c to r  (M - 
CSF). I t  p ro m o te s  th e  d i ỉ ỉe re n tía tio n  a n d  p r o h íe r a t io n  o f 
m o n o c y te s  a n d  m ac ro p h a g e  p re c u rso rs , a n d  s tim u la te s  
s e c re tio n  o f g r a n u lo c y te  a n d  g r a n u lo c y te -m a c ro p h a g e  
c o l o n y - s t i m u l a t i n g  ỉ a c t o r s  ( s e e  H a e m a t o p o i e s i s ,  
p . 1 1 2 1 .1 ). M ũ im o s tim  is u se d  in  th e  m a n a g e m e n t  of 
n e u tr o p e n ỉa  in  p a tie n ts  re c e iv in g  m y e lo su p p re s s iv e  c a n c e r  
c h e m o th e ra p y .

Preparations
Proprietary Preporations (details are given in Volum e B) 

Single-ingredienl Prepararions. Jpn: Leukoprol.

M o lg r a m o s r im  (6AN, USAN, riNNi

Molgramostiimi; Molgramostimum; Sch-39300; MonrpaMO-
CTMM.
A recombinạnt human granulocyte-macrophage colony- 
stímulating factor; Colony-stimulating íactor 2 (human.done 
PHG25 proteiọ moiety reduced).
G4S 99283-Ị 0-0.
ATC —  L03AA03.
ATC Vet —  QL03AA03.
UNII —  B321AL142I.

P K a rm a c o p o e ia s . Eur. (see  p . v ii) ỉn c lu d e s  a  c o n c e n ư a te d  
s o lu tio n .

P h .  E u r .  8: (M o lg ra m o s tim  C o n c e n t ra te d  S o lu tio n ;  
M o lg ra m o stim i S o lu tio  C o n c e n tra ta ) . A  s o lu t io n  o f  a 
p ro te in  h a v in g  th e  s t r u a u r e  o f th e  g ra n u lo c y te -m a c ro -  
p h a g e  c o lo n y -s tũ n u la tin g  ỉa c to r  w h ic h  is p ro d u c e d  a n d  
se c re te d  b y  v a rio u s  h u m a n  b lo o d  cell types. I t  c o n ta in s  n o t  
less t h a n  2 .0  m g  o f  p ro te in  p e r  m L. A d e a r ,  co lo u rless  liq u id . 
S to re  in  a ir t ig h t  c o n ta in e rs  a t  a  te m p e ra tu re  b e lo w  -65  
d eg re e s . P r o te a  tro m  ligh t.

Shability . S o lu tio n s  of m o lg ra m o stim  m a y  b e  a d so rb e d  
o n to  g lass a n d  p las tic  m a te ria ls  a n d  th e re ío re  s h o u ld  n o t  
b e  d i lu te d  b e lo w  th e  rec o m m e n d e d  m in im u m  c o n c e n tra -  
t io n  o f 7  m ic ro g ra m s/m L .

Uses and Administration
M o lg ra m o s t im  is a  g r a n u lo c y te - m a c r o p h a g e  c o lo n y -  
s tim u la tin g  ỉ a a o r  (G M -CSF), a  h a e m a to p o ie tic  grovvth 
í a a o r  t h a t  s tim u la te s  th e  d e v e lo p m e n t o ỉ  w h ite  b lo o d  cells, 
p a rt ic u la r ly  g ra n u lo c y te s , m ac ro p h a g es , a n d  m o n o c y te s  
(see  H ae m ato p o ies is , p . 1121 .1 ). I t  is u s e d  to  t r e a t  o r  p re v e n t  
n e u ư o p e n ia  in  p a tie n ts  receivóng m y e lo su p p re ss iv e  c a n c e r  
c h e m o th e ra p y  a n d  to  red u c e  th e  p e rio d  o f n e u ơ o p e n ia  in  
p a t i e n t s  u n d e r g o in g  b o n e  m arco v v  t r a n s p l a n t a t i o n  
(p. 7 3 1 .1 ) . I t  h a s  also  b e e n  u se d  to  re d u c e  g a n c id o v ir -  
in d u c e d  n e u ư o p e n ia  (see Effects o n  th e  B lood, p . 9 8 3 .3 ).

A s a n  a d j u n c t  t o  a n t i n e o p l a s t ỉ c  t h e r a p y ,  m o lg ra m o -  
s tim  is g iv e n  b y  s u b c u ta n e o u s  in je c tìo n , s ta r tin g  2 4  h o u r s  
a ỉ te r  th e  la s t d o se  o( a n tin e o p la s tic , in  a  d o se  o f 5 to  
1 0 m ic r o g ra m s /k g  ( 6 0 0 0 0  to  1 1 0 0 0 0 i n te m a t io n a l u -  
n its /k g )  da ily . T re a tm e n t  sh o u ld  b e  c o n tin u e d  ío r  7 to  10 
days.

P o llo tv in g  b o n e  m a r r o w  t r a n s p l a n t a t i o n ,  m o lg ra m o -  
s tim  m a y  b e  g iv e n  b y  in tra v e n o u s  in ỉu s io n  o v e r  4  t o  6  h o u rs  
in  a  d o se  o f lO m ic ro g ra m s/k g  ( 1 1 0 0 0 0 in te m a t io n a lu -  
n its /k g )  da ily . T re a tm e n t  sh o u ld  b e  b e g u n  th e  d a y  a f te r  
b o n e  m arro v v  tra n s p la n ta tio n  a n d  c o n tin u e d  íor up to  3 0  
d ay s d e p e n d in g  o n  th e  n e u tr o p h i l  c o u n t.

F o r  t h e  m a n a g e m e n t  o f g a n c i d o v i r - i n d u c e d  n e u t r o -  
p e n ỉa ,  m o lg ra m o s tim  h a s  b e e n  g iv e n  b y  s u b c u ta n e o u s  
in je c tio n  in  a  d o se  o f 5 m ic ro g ra m s/k g  (60  0 0 0  in te m a t io -  
n a l  u n i ts /k g )  d a ily . A íte r  5 doses  h a v e  b e e n  g iv en  th e  d o se  of 
m o lg ra m o s t im  s h o u ld  b e  a d ju s te d  a c c o rd in g  to  t h e  
n e u tr o p h i l  c o u n t.

■ T h e  m a x im u m  do se  fo r  a n y  in d ic a tio n  s h o u ld  n o t  e x c ee d ' 
lO m ic ro g ra m s /k g  ( l lO O O O in te m a tio n a lu n its /k g )  da ìly . 

G e n e ra l  re íe re n c e s .
1. A nn iuge  JO. Hmerging applications ol recomblnant hum an granulo- 

CỴte-maCTophage colony-stimulating lactor. Blcod 1998; 9 2 :4491-4S08.
2. Maogi MH. Newiand AC. Fcbrile neutropenia: prophylactic and 

therapeutìc usc of GM-CSF. E urJ CũncĩT 1999; 35 (suppl): S4-S7.
3. Croockcvvit s . GM-CSF in haematopoietìc stem cell transplantatỉon. Eur 

J  Cantxr 1999; 33 (suppl): S I I -S I3!
4. Sung 1. rĩ al. Prophylactic granuỉocyie colony-stìmuUting ía a o r  and 

gnnulocyte-m acrophage colony-sùmulating lactor decrease tebrile 
neurropenia a f ttr  chonoiherapy In children witb canccr a meia- 
analysis of randomỉaed controlled ưiaỉs. J  ơ in  Oncol 2004; 22: 3350-6

5. Smiữi TJ. tt  al. 2006 Updaie of recommendatlom tor ihe use of whlie 
blood cell grawth tac to ir an cvidencc-based clinical praciice guìdeline. J

Clin O nat 2006; 24: 3187-3205. Also available a t  http://jco.ascoput s. 
org/cgi/reprint/24/19/3187 (aceessed 13/08/10)

ln fe d io n s .  S ee  u n d e r  F ilg rastim , p . 1152.2 , a n d  u n d e r  HI V 
In ỉe c tio n  a n d  AIDS in  S arg ram o stim , p . 11 6 3 .1 .

R e s p iro to ry  d ì s o r d e r s .  P u lm o n a ry  a lv e o la r  p r o te in o s is  is a  
r a re  d iH use  lu n g  d ise a se  t h a t  m a y  r e s u lt  { rom  im p a ừ e d  
a lv e o la r  m a c ro p h a g e  f u n c tio n  c a u se d  b y  n e u tra lis in g  a u to -  
a n tib o d ie s . I t  is c h a ra c te r ise d  b y  excessive  s u r iá c ta n t  a c a i -  
m u la tio n , a n d  is u s u a lly  m a n a g e d  w ith  w h o le - lu n g  lav a g e . 
S ev era l m o n th s  o f  th e ia p y  w ith  s u b c u ta n e o u s  g ra n u lo -  
c y te -m a c ro p h a g e  c o lo n y -s tim u la tin g  {actor, ty p ic a lly  in  
d o ses  o f 5 o r  6 m ic ro g ra m s/k g  daily , h a s  b e e n  re p o r te d  10 

in d u c e  re m iss io n  in  so m e  p a tie n ts .1'7 B o th  m o lg ra m o s tữ n  
a n d  sa rg ra m o stỉm  h a v e  b e e n  tried , b u t  so m e  re p o r ts  a re  
u n d e a r  a s  to  w h ic h  w a s  u se d . T h e re  h a s  a lso  b e e n  a  c a :e  
r e p o r t '  o f  th e  e ííe c tiv e  u se  o f  in h a le d  g ra n u lo c y te -m a c ro -  
p h a g e  c o lo n y -s tim u la tin g  íac to r.

ỉ . Barracỉough RM. Gỉiỉỉes AJ. Pulmonary alveolar proteinosis: a compỉe :e 
response to  GM-CSF therapy. Thorox 2001; 56: 664-5.

2. Seymour JF, tí  at. Therapeutic efficacy of granuỉỡcyte-macrophage 
colony-stimuỉating íano r in paiients with idiopathic acquired aỉveoUr 
proteỉnosis. Am J Acĩpir Crìt Care Med 2001; 163: 524-31.

3. Schoch OD. tí a i  BAL íindtngs in a patient wiĩh pulmonary alveoiar 
proteinosỉs successíully ireated vvirh GM*CSF. Thorax 2002; 57: 277-80.

4. Romero A. tí  al. GM-CSF therapy in pulmonary alveolar proieinosis. 
Thơrax 2002; 37: 837.

5. Khanjari F, tí  ai. GM-CSF and proteỉnosis. Thorax 2003; 58: 645.
6. Abduỉ Rahman JA. tí  al. Puimonary alveolar proieinosis assocỉated w i'h  

psoriasis and complicated by mycobaaerial in íea ion : succe$síjl 
treatm ent with granulocyte-macrophage colony stim uiaũng íacior 
aỉter a partỉaỉ responsc to whole lung lavage. Rcspirolosy 2004; 9:419-22.

7. Venkateshỉab SB, tí ai. An open-label Irìaỉ oí granuỉocyte macrophage 
colony Sỉimulating íactor therapy for moderaie symptomaiic puỉm ona -7 
aỉveoỉar proteisosú. Chat 2006; 130: 227-37.

6. Arai T, t í  ai. Serum neutraliĩing capatíty of GM-CSF renects disea ie 
severiry in a patíem with pulmonary alveolar protelnosií successhitiy 
ireated w ith ỉnhaìed GM-CSF. Respừ Med 2004; 98: 1227-30.

W o u n d s  a n d  u k e r s .  M a c ro p h a g e s  a n d  g ra n u lo c y te -  
m a c ro p h a g e  c o lo n y -s tim u la tin g  ỉa a o r s  p la y  im p o r ta n t  
ro le s  in  se v era l m e c h a n ism s  e s se n tia l to  v v o u n d  h e a l in g .1 
R e c o m b in a n t g ran u lo c y te -m a c ro p h a g e  c o lo n y -s tim u la tin g  
íac to rs  a re  b e in g  tr ie d  in  n o n -h e a l in g  vvounds a n d  u lce rs  
(p . 1 6 90 .1 ), p a rt ic u la r ly  c h ro n ic  v e n o u s  leg  u lce rs . T h e y  
h a v e  b e e n  g iv en  b y  p e rile s io n a l s u b c u ta n e o u s  i n je a io n  
a n d  to p ic a l a p p lic a tio n  in  a  fe w  sm all s tu d ie s  a n d  case  
r e p o r ts  w i th  a p p a re n t  p ro m o tio n  of w o u n d  h e a lin g .1 In  a 
s tu d y 2 o f  p a tie n ts  w i th  p re s s u re  u lcers, h e a lin g  w a s  b e t te r  
d u r in g  a  3 5 -d ay  p e r io d  o f t r e a tm e n t  w ith  g ra n u lo c y te -  
m a c ro p h a g e  c o lo n y -s tim u la tin g  ía c to r  c o m p a re d  w ith  p la -  
cebo . H o w e v e r, a  y e a r  a f te r  t h e  t r e a tm e n t  p e rio d  th e r e  
w a s  n o  d iffe re n c e .J In  a  g ro u p  o f  3 p a tie n ts  w i th  in h e r i te d  
d iso rd e rs  o f  n e u tro p h i l  íu n c t io n , to p ica l s a rg ra m o s tim  w a s  
re p o r te d  to  b e  o f b e n e h t  in  w o u n d  h e a lin g .4 I n  1 ca se  sa r-  
g ram o stím  w a s  a lso  g iv en  b y  c o n tin u o u s  s u b c u ta n e o u s  
in h is io n  ỉo r  7 2  h o u rs  in to  t h e  su rg ica l si te  oi a  g a s tro s to m y  
d o s u re .  T opical m o lg ra m o s tim  h a s  a lso  b e e n  u se d  to  p ro -  
m o te  h e a lỉn g  of s id d e -c e ll  leg  u lc e rs .5 M o lg ra m o s tim  h a s  
b e e n  u se d  as  a  m o u th w a s h  to  re liev e  s e v e re  r e c u r r e n t  
a p h th o u s  m o u th  u lce rs  in  a sm a ll n u m b e r  o f p a tie n ts  w i th  
A ID S.6 T h e re  h a s  a lso  h e e n  so m e  in v ế s tig a tio n  o f  th e  u se  
o f g ra n u lo c y te -m a ơ o p h a g e  c o lo n y -s tim u la tin g  fac to r  ío r  
o ra l  m u co s itis  in  c a n c e r  p a tie n ts , p a rt ic u la r ly  th o se  u n d e r -  
g o in g  ra d io th e ra p y  fo r  h e a d  a n d  n e c k  c a n ce rs . Sm all s tt i-  
d ies  o f s u b c u ta n e o u s  in je c tìo n  o r  to p ic a l a p p lic a tio n  as  a 
m o u th v v ash  h a v e  p ro v id e d  so m e  o p tim is tic  re s u lts .7 ’ 
C o m p a ra tiv e  s tu d ỉes , h o w e v e r , h a v e  ỉo u n d  m o lg ra m o s tú n  
to  b e  n o  b e t te r  t h a n  h y d ro c o r tis o n e  m o u th w a s h 9 a n d  p e  
h a p s  o n ly  slig h tly  b e t te r  t h a n  su c ra lía te  m o u th v y a sh .10

1. Groves RW. Schmidt-Lucke JA. Recombinant hum an GM-CSF in tl.e 
treatm eniofpoorly healỉng woundỉ.i4iA'5Ẫ»n WoundCare 2000:1 3 :1 0 "- 
12.

2. Robson MC. tí  al. Sequentíal cytotóne therapy for pressure ulceis: 
dinỉcal and mechanistỉc response. Ann Sutị 2000; 231: 600-611.

3. Payne WG, tí  đỉ. Long-terrn outcome stũdy oí grovvth íaaor-trcair d 
presm rc uỉcers. Am J  Sury 2001; Ỉ81: 81-6.

4. De Ugane DA. tí aì. Treaưnent oỉ chronic vvounds by ỉocaỉ deỉỉvery ỉỉ 
granuỉocyte-m aaophage colony-stimulating íactor ỉn  paúenis w i h  
neutrophlỉ dysfuncnon. Pediatr Surg ĩn t 2002; 18: 517-20 .

5. Méry U tía l .  Topỉcaỉ eAectíveness oí raolgramostim (GM-CSF) in sỉck e 
cell ieg ulcers. Dermatoìosy 2004; 208: 135-7.

6. Herranx p, tí aỉ. Successỉul ưeatm em  oĩ aphthous ulceraúons in AU s 
patiems using topỉcal granulocyie-macrophage colony-stimulatii g 
ĩactor. B rJ  Dermatoỉ 2000: 142: 171-6.

7. Fung SM, Fenill MJ. Granuỉocyte macrophage-coỉony stimulating ỉ a a  >r 
and oraỉ mucositis. Ann Pharmacother 2002; 36: 517-20.

8. M antovani G, tí  ai. Phase Q dỉnỉcal ưiaỉ oi ỉocal use of GM-CSP l ĩ i  
p revention and treatm ent of chem otherapy- and  concoraitant 
chemoradlữthenpy-induced severe oral mucosỉtis ỉn  advanced head 
and neck cancer patients: an evaluatỉon of eHectỉveness, saỉety and COS1 s. 
OncoỉRtp 2003; 10: 197-206.

9. sprinil GM. t í  a i  ỉx>caỉ application of granuiocyte-macrophage color y 
stimuỉatmg {actor (GM-CSF) for the treatm ent of oraỉ mucosids. Bur J  
Cancer 2001; 37:2003-9.

10. SaaxUahti K. tí ứi. Comparison oí granuỉocyte-macrophage coỉon 
stímuUtúig (actor and Sìicralỉaie mouihwashes in the preventíon )ỉ 
radỉatíon-ỈDduced mucosỉtỉs: a doubỉe-blỉnd prospecdve randomiZ' d 
phase ra  nudy. ìnt J  Raấiat ữncoỉ Biol Phys 2002; 54: 479-85.

Adverse Effects
G ra n u lo c y te -m a a o p h a g e  c o lo n y -s tim u la tin g  ía c to rs  SUC1 
as  m o lg ra m o stim  m a y  c a u se  tra n s ie n t  h y p o te n s ío n  a r d
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ílu sh in g , b o n e  p a ỉn  a n d  m u sc u lo sk e ỉe ta ỉ  pa in , ỉe v e r  a n d  
ch ills, d y sp n o e a , r a s h ,  ía tig u e , a n d  g a s ư o in te s tín a l  eữects. 
A n tib o d ie s  h a v e  b e e n  d e te a e d .  A n a p h y la c tic  reac tio n s , 
p le u ra l  a n d  p e ric a rd ia ỉ  e ữ u s io n , a n d  ca rd iac  a rrh y th m ia s  
h a v e  b c e n  r e p o r te d  ra re ly .

C o lo n y -s t im u la t in g  ỉa c to rs  a r e  íe to to x ic  i n  animal 
s tu d ie s .

G e n e ra l  re íe re n c e s .
1. Vlal T, Descotes J. ơ ỉn íca l toxỉdty o ỉ cytolđnes used as haeraopoietỉc 

g rom h  ỉactors. Dru$ Safety 1995; 13: 371-406.
2. Moleski RJ. Comparison of G-CSF and GM-CSP adverse event profiỉes ỉn 

oữlce-based pracúces: preUminaiy study results. Pharmacotherapy 2000; 
20 (suppl): 112S-117S.

3. Mỉỉkovich G, tí  ai. Comparatíve saíety of ũỉgrastỉm versus sargramostỉm 
ỉn  patỉents receiving myeỉosuppressive cheraotherapy. Pharmacotherapy 
2000; 20: 1432-40.

A n tíb o d ie s .  A n á b o d ie s  c a n  d e v e lo p  Ũ1 p a tie n ts  g iv en  
re c o m b in a n t  g r a n u lo c y tc -m a c ro p h a g e  c o lo n y -s tú n u la tin g  
íac to rs . T h e  a n tib o d ie s  h a v e  b e e n  r e p o r te d  to  o c c u r  m o re  
c o m m o n ly , a n d  in  h i g h e r  titre s , i n  p a tie n ts  w h o  a re  n o t  
im m u n o c o m p ro m is e d  c o m p a re d  w i th  th o se  w h o  a re . 1'2 

A ỉth o u g h  so m e  b in d in g  a n tib o d ie s  a re  n o n -n e u ữ a lis in g  
a n d  h a  v e  n o  a p p a r e n t  c lin ica l effect, 3 n e u tia lis in g  
a n tib o d ie s  c a n  r e d u c e  th e  efficacy  o f  th e  co lo n y -s tim u la t-  
in g  ỉa c to r  i n  r e p e a te d  t r e a tm e n t  c y d e s . 1-2 Hovvever, 
a n tib o d ie s  h a v e  b e e n  r e p o r te d  to  b e c o m e  u n d e te c ta b le  
a f te r  se v era l w e e k s 2 a n d  d o  n o t  a p p e a r  to  h a v e  lo n g -te rm  
e ffe c ts .‘ C ro ss -re a c tiv ity  b e tv v een  d iH eren t g ra n u lo c y te -  
m a c ro p h a g e  c o lo n y -s tim u la tin g  íac to rs  h a s  b e e n  
r e p o n ẽ d , 1' 1 a n d  a n tib o d y  ío rm a tio n  m a y  aỉso b e  p ro d u c t 
d e p e n d e n t .2 ■

1. Ragnhammar p. tí  ai. Induction of and-recombỉnant hu m an granuỉo- 
cyte-macrophage coỉony-stimuỉadng ỉactor (Escherìchía coỉi-đerived) 
antỉbodies and  d inical cữects ỉn nonimmunocompromised patients. 
Blood 1994; 84: 4078-87.

2. Wadhwa M  t í  al. Im m unogenỉdty of granuỉocyte-macrophage colony- 
stỉm ulating í a a o r  (GM-CSF) Products in  patỉents undergolng 
combination thcrapy with GM*CSF. Clin Cancer R a  1999; 5: 1353-61.

3. Ulỉenhag G. t í  ai. Inddence of GM-CSF antỉbodỉes ỉn cancer padents 
receỉving GM-CSP ỉor immunostím ulatỉon. ơ in  ỉmmunoỉ 2001: 99: 65- 
74.

E ffe d s  o n  th e  ỉ k in .  S e e  u n d e r  F ilg ra s tim , p . 1153 .2 .

Effects o n  th e  t h y ro id .  S ee  u n d e r  F ilg rastim , p . 1153 .2 .

Precautions
S in ce  g ra n u lo c y te -m a c ro p h a g e  c o lo n y -s tim u la tin g  Ếactors 
su c h  as  m o lg ra m o s tũ n  c a n  p ro m o te  grovvth  of m y e lo id  celỉs in vitro th e i r  u se  in  m y e lo id  m a l ig n a n d e s  h a s  b e e n  
c o n tra - in d ic a te d ,  a l th o u g h  m o re  r e c e n t ly  c o lo n y -s tim u la t-  
in g  íac to rs  h a v e  b e e n  u s e d  in  so m e  p a tie n ts  vvith m y elo id  
d iseases  v v ith o u t s t im u la tio n  o f  m a l ig n a n t  cells. H ow ever, 
c a u tio n  is r e q u ire d  w h e n  th e y  a re  u s e d  in  p a tie n ts  w i th  a n y  
p r e -m a l ig n a n t  o r  m a l ig n a n t  m y e lo id  co n d itio n . T h e y  sh o u ld  
n o t  b e  u se d  f ro m  2 4  h o u r s  b e ío re  u n til  2 4  h o u rs  a tte r  
c y to to x ic  c h e m o th e ra p y  o r  ra d io th e ia p y  b e c a u se  o f th e  
s e n sitiv ity  o f ra p id ly  d iv id in g  m y e lo id  cells.

G r a n u lo c y te -m a c ro p h a g e  c o lo n y -s tim u la tin g  tac to rs  
s h o u ld  b e  u se d  w i th  c a u tio n  in  p a d e n ts  w ith  p u lm o n a ry  
d ise a se  as  th e y  m a y  b e  p re d isp o se d  to  dysp n o ea . T re a tm e n t 
s h o u ld  b e  w i th d ra w n  in  p a tie n ts  vvho d e v e lo p  signs o f  
p u lm o n a r y  in ũ lt ra te s .  C a u tio n  is  a lso  necessa ry  in  p a tie n ts  
w i th  tlu id  r e te n tio n  o r  h e a r t  ía i lu re  a s  Đuid r e te n tio n  m ay  
b e  aggT avated .

T h e  c o m p le te  b lo o d  c o u n t  s h o u ld  b e  m o n ito re d  reg u la rly  
d u r in g  th e ra p y .

P o r p h y r ia .  T h e  D ru g  D a ta b ase  fo r  A c u te  Po rp h y ria , com - 
p ile d  b y  th e  N o n v e g ia n  P o rp h y ria  C e n ơ e  (NAPOS) a n d  
th e  P o rp h y ria  C e n ư e  S w e d e n . c lass ih es  m o lg ram o stim  as 
n o t  p o r p h y rin o g e n ic ;  i t  m a y  b e  u s e d  as a  d ru g  of tirst 
c h o ic e  a n d  n o  p r e c a u t io n s  a re  n e e d e d . '

1. The Drug D aubase íor Acute Porphyria. Ảvailable ac: http://www. 
dnjg3-porphyria.org (accessed 13/10/11)

Preparations
Proprietary P raparations (detaiis a re  g iven  in  Volume B)

Single-ingredient Preparations. A r g . :  Grovvgen-GM; Molcass; 
B r a z .: Leucodtim: G r.: Leucomax; Mielogen; I n d ia :
Leucomaxt; h í :  Leucomaxt; M e x .:  Bagomolt; Gramal; N Z :  
Leucomax; R u s . :  Neustim (Hcocthm); T h a i . :  Leucomax; T u r k .:  
Leucomax.

N a f t a z o n e  (BAN, riNNỊ

■Naftazona; Naftazonum; Ha<|)Ta30H.
1,2-Naphthoquinone 2-semicarbãzone.
c,'̂ 9^02=2152'
CAS —  15687-37-3. • ' -
ATC —  C05Ơ02.
ATC Vet —  QCỌ5Ơ02. 
m ì —  I5B0523P5L

ProỊịỊe
N a{tazone is a  h a e m o s ta tic ,  a n d  is r e p o n e d  to  in c re a se  
v e n o u s  to n e  a n d  h a v e  a  c a p il la ry  s ta b ỉlis in g  e ữ e a .  ỉ t  has 
b e e n  u s e d  in  v e n o u s  i n s u ỉB d e n c y  o ỉ  th e  lo w e r  lim b s a n d  
d iab e tic  re t in o p a th y , in  o ra ỉ  d o se s  o ỉ  30  m g  daily . I t  w as 
to rm e rly  g iv e n  b y  in je c tio n .

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

Single-ingredieid Preparaiions. Belg.: M ediaven; Fr.: Etioven; Swừz.: M ediaven; Turk.: M ediaven .

N a r t o g r a s t i m  (riNNỊ 

Nartógrastìmum; HapTorpacrviM.
A recombinant human granutocyte colony-stimulating 
iactór; A/-L-Methionyl-1 -L-alănine-3-í-threonine-4-L-tyrosine- 
^Hterginĩne-17-L-seiíne 'cõlony-stimulating faaor (human 
done 1034).
CAS —  134088-74-7. -

ProỊiỊẹ
N a ito g ra s tim  is a  g ra n u lo c y te  c o lo n y -s tim u la tin g  t a a o r  
w ith  p ro p e r tie s  s im ila r  to  th o s e  o f  B lg rastim  (p. 1151.3). I t 
h a s  b e e n  g ỉv e n  b y  in tr a v e n o u s  o r  s u b c u ta n e o u s  in je r t io n  In 
th e  m a n a g e m e n t  o f  n e u tr o p e n ia .

Preparatìons
Propríetcay Preparatíons (detaiỉs a re  given in  V olum e B) 

Single-ingrecKeid Preporations. Jpn: Neu-Up.

O p r e l v e k ĩ n  IUSAN, rtNNỊ

'ò p rè lvek ina; O prelvékine; O prelvek inum ; rhlL-11; YM-294; 
'O npe/ibB eK M H . ; ' ■ ' ■
2-178-lnterteukin t l  (h u m a n  c lo n e  pXM/lL-lT).
Q 54H1411 Nj53023sS2=190473  
CAS —  145941-26-0.
ATC —  L03AC02. . .
ATC Vet —  QL03AC02.
UNII —  HM5641GA6P.

Uses and Administratìon
O p re lv e k in , a  r e c o m b in a n t  h u m a n  in te r ie u k in -1 1, is  a  
p la te le t g rovvth  í a a o r  t h a t  s d m u la te s  t h e  p rò li íe ra tio n  a n d  
m a tu ra t io n  o f  m e g a k a ry o c y te s  a n d  th u s  in creases  th e  
p ro d u c tio n  o f p la te le ts . O p re lv e k in  is g iv e n  b y  su b c u ta -  
n e o u s  in je c tio n  in  a  d o se  o í  5 0  m ic ro g ra m s/k g  d a ily  t o  
p re v e n t s e v e re  th ro m b o c y to p e n ia  a n d  re d u c e  th e  n e e d  for 
p la te le t tra n s íu s io n s  in  h ig h -r is k  p a tie n ts  a t te r  m y e lo su p -  
p res s iv e , b u t  n o t  m y e lo a b la t iv e ,  c h e m o th e r a p y  fo r  
n o n -m y e lo id  m a l ig n a n d e s  (se e  T h ro m b o c y to p e n ia  u n d e r  
T re a tm e n t o f A d v e rse  E ỉíe c ts  in  A n tin eo p la s tic s , p . 7 3 1 .2 ). 
T he d o se  s h o u ld  b e  re d u c e d  in  s e v e re  r e n a l  im p a ữ m e n t  (see 
belovv). T h e  in it ia l  d o se  s h o u ld  b e  g iv en  6  to  2 4  h o u rs  a f te r  
th e  la s t d o se  o ỉ  a n tỉn e o p la s t ic ,  a n d  c o n tin u e d  u p  to  a  
m ax im u m  of 21 d a y s . T r e a tm e n t  w i th  o p re lv e ld n  s h o u ld  b e  
s to p p e d  a t  le a s t  2  d a y s  b e ío re  s ta r t in g  th e  n e x t  p la n n e d  c y d e  
o f c h e m o th e ra p y .

O p re lv e k in  h a s  b e e n  in v e s tig a te d  fo r  t h e  t r e a tm e n t  o f 
C ro h n 's  d isease , r h e u m a to id  a r th r it is ,  a n d  c h ro n ic  h e p a ti tis
c.

Administration in renal impairment. I n  sev ere  re n a l  
im p a irm e n t (c re a tin in e  c le a ra n c e  less t h a n  3 0 m L /m in )  
th e  r e c o m m e n d e d  d o se  o f o p re lv e k in  is 2 5 m ic ro g ra m s/k g  
daily  b y  s u b c u ta n e o u s  in je c tio n .

Thrombocytopenia. R e fe re n c e s .
1. Tepỉer L tí  a i  A random ỉred placebo-controlled ư ỉal of recombinant 

hum an  interỉeukỉn-11 in  caacer patíents vrith severe thrombocytopenỉa 
due to chemotherapy. Biood 1996; 87: 3607-14.

2. Isoaa  c  t í  al. Randomlzed placebo-controlled study of recombỉnant 
hum an interleukin-11 to  prévent chemotherapy-induced thrombocy- 
topenia in  patỉents w ỉth breast cancer rẽcẽiving dose-intensive 
cydophospham ide and doxorubícỉn. J  ơ in  O nal 1997; 15: 3368-77.

3. Reynolds CH. Q inỉcaỉ eSkacy o ỉ rhlL- ỉ 1. Oneology (Huníừigt) 2000; 14 
(suppỉ 8); 32-40.

Adverse Efíects and Precautíons
F luid  r e te n t io n  m a y  o c c u r  a n d  le a d  to  p e r ip h e ra l  o e d e m a , 
d y sp n o e a  a n d  p u lm o n a iy  o e d e m a , c a p illa ry  le a k  sy n d ro m e , 
a n d  e x a c e ib a tio n  o ỉ  p re -e x is t in g  p le u ra l  e íh is io n s ;  c a u d o n  is 
re q u ire d  w h e n  g iv ú ig  o p r e lv e k in  to  p a d e n ts  w ith  a  h is to ry  
o r  s igns o f  h e a r t  ỉa ỉ lu re .  D ilu tio n a l  a n a e m ia  m a y  o c cu r. 
F lu id  b a la n c e  a n d  e le d r o ly te s  s h o u ld  b e  m o n ito re d  in  
p a tie n ts  r e c e iv in g  lo n g - te rm  d iu re t ic  th e ra p y . T ra n s ie n t 
a trial a r r h y th m ia s  c o m m o n ỉy  o c c u r;  t h e r e  h a v e  a lso  b e e n  
som e r e p o r ts  o f  v e n tr ic u la r  a r r h y th m ia s  o ccu rr in g .v v ith in  2  

to  7  d a y s  o f  s ta r t in g  o p r e lv e k in .  O th e r  ad v e rse  effects

I n d u d e  ex ío lia tiv e  d e rm a tit is , b lu r r e d  Vision, a n d  con- 
ju n c tiv a l  in je c tio n . H y p e rse n sitiv ity  re a c tio n s , in d u d in g  
a n a p h y la á s ,  h a v e  b e e n  re p o r te d  w ith  t h e  u se  o f  o p re lv ek in . 
P ap illoedem a h a s  b e e n  re p o r te d ,  a n d  o p re lv e k ỉn  sh o u ld  b e  
u s e d  w ith  c a u tio n  in  p a tie n ts  w i th  p re -e x is t in g  p ap illo ed e- 
m a  o r  tu m o u rs  in v o lv in g  th e  CNS.

U se of o p re lv e k in  a h e r  m y e lo a b la tív e  c h e m o th e ra p y  an d  
b o n e  m a r ro w  t r a n s p la n t a t i o n  is  c o n s id e r e d  to  b e  
c o n tra -in d ica te d  b e c a u se  o f  a n  in c re a se d  ỉn d d e n c e  of 
a d v e rse  eííects.

F e to to x id ty  h a s  b e e n  re p o r te d  in  animals.
R e v ie w s .

1. Smỉth JW. TolerabiUty and sỉde-effea profiỉe of ThIL*M. Oncobgy 
(Huntinst) 2000; 14 (suppỉ 8): 41-7.

Effects on the eyes. P a p illo e d em a  h a s  b e e n  re p o r te d  in  
p a tie n ts  tre a te d  w ith  o p re lv e k in , 1 a n d  w a s  ío u n d  to  b e  a 
d o se -lim itin g  ad v e rse  e ffec t in  a  s tu d y  o f  s a ie ty  a n d  p h a r-  
m ac o k in e ú cs  in  c h ild re n . 2

1. PetersoQ DC t í  ai. Opreỉveỉrin-assodated biỉateraỉ opdc dỉsk edema. Am J  
ồphthứỉmol 2005; 139: 367-8.

2. Caỉro Ms, t í  ai. Pha se I/n  dose escalatỉon stuđy of recombinant hum an 
Im erleuỉdn-lỉ ỉolỉowing iỉosỉamỉde. carboplatỉn and etoposỉde in 
chiỉdren. adolescents and  young aduỉts w ỉth solỉd tom ours or 
lymphoma: a dinỉcaL haematological and bidogicai study. Br J  Hamatoỉ 
2005; 128: 49-58.

Pharmacolãnetics
T h e  b io av a ila b ility  o !  o p re lv e k in  a f te r  s u b c u tá n e o u s  
in je c tio n  is a b o u t  8 0 % , p e a k  se r u m  c o n c e n tra t ío n s  p ccur 
a f te r  a b o u t 3 h o u n ,  a n d  i t  h a s  a  t e rm in a l  h a lỉ - li ỉe  o f a b o u t 7 
hou x s. O p re lv ek in  is m e ta b o lis e d  b e ío re  e x c re tio n  b y  th e  
k id n ey s , a n d  its  d e a ra n c e  is  r e d u c e d  in  r e n a l  im p a irm e n t.

Preparations
Propríetary PraparaHons (details are given in  V olum e B)

Single-ingredient Pieparaiions. Braz.: N eum ega; Plaquem ax; Chìna: jĩju fen  ( $ Ẽ ^ ) ;  Israel: N eum egaỷ; Rus.: Neum ega 
(HuoMera); USA: N eum ega; Venez.: N eum ega.

Oxidised Cellulose
Ácido célulósicò; Cellulosic Add; Celulosa oxidada; Oxidized 
Cellulose; Uerưii0/I03a OKncneHHan.
CAS —  9032-53-5.
ATC —  B02BC02 
ATC Vet —  QB02BC02.

D e s c r ip t io n .  O x id ised  c e llu lo se  is  a  s te r ile  p o ly a n h y d ro -  
g lu cu ro n ic  a d d ,  p re p a re d  b y  th e  o x ỉd a t io n  o ỉ  a  su ỉta b ie  fo rm  
o f  cellu lose.

Pharmacopoeias. In  u s  vvhich a lso  in d u d e s  O x id ized  
R e g e n e ra tè d  C ellu lose.

U S P  36: (O x id ized  C e llu lo se ). I t  c o n ta in s  n o t  less  t h a n  16%  
a n d  n o t m o re  t h a n  2 4 %  o f c a ib o x y l g ro u p s , c a ỉc u la te d  o n  
th e  d ried  basis. I t  is a  s lig h tly  o £ f-w h ite  g a u z e  o r  l in t  w i th  a  
s lig h t, c h a rre d  o d o u r. In so lu b le  in  vvater a n d  in  a d d s ; 
so lu b le  in  d ilu te  a lka lis . S to re  a t  a  te m p e ra tu re  n o t  
ex c ee d in g  8  deg rees . P r o t e a  f ro m  d i r e d  s u n lỉg h t.

U S P  36: (O xid ized  R e g e n e ra te d  C e llu lo se ). I t  c o n ta in s  18 to  
2 4 %  o ỉ ca rboxy l g ro u p s  c a lc u la te d  o n  t h e  d r ie d  basis . It is a  
s lig h tly  o ff-w h ite  k n it  fab ric , w i th  a  s llg h t o d o u r .  In so lu b le  
in  w a te r  a n d  in  d ilu te  a d d s ;  so lu b le  i n  d i lu te  a lk a lis . S to re  a t 
a  te m p e ra tu re  betvveen  15 d e g re e s  a n d  3 0  d e g re e s . P r o te d  
b o m  d i r e a  su n lig h t.

Uses and Adminỉstration
O xid ised  ce llu lose  a n d  o x id ise d  r e g e n e r a te d  c e llu lo se  a re  
abso rb ab le  h a e m o s ta tic s  (p . 1 1 2 4 .3 ). W h e n  a p p lie d  to  a 
b lee d in g  su ríace , th e y  sw e ll to  ío rm  a  g e la t in o u s  m ass  w h ic h  
a id s  in  th e  ío rm a tio n  o f a  d o t .  It is g ra d u a lly  a b so rb e d  b y  th e  
tissu es, u su a lly  w i th in  7  to  14 d ay s. T h e se  m a te ria ls  also  
h a v e  a w eak  b a a e r id d a l  a c tio n . T h e y  a re  u s e d  in  su rg e ry  as 
a d ju n c ts  in  th e  c o n  tro i o f  m o d e ra te  b le e d in g  w h e r e  su tu r in g  
o r  lig a tío n  is im p ra c tica b le  o r  in e tte c tiv e ;  th e ý  s h o u ld  n o t  b e  
u s e d  to  c o m ro l h a e m o r rh a g e  b o m  la rg e  a r te r ie s . T h e  g auze, 
l in t , o r  k n itte d  m a te ría l  s h o u ld  b e  la id  o n  th e  b lee d in g  
su ría c e  o r  h e ld  H rm ly a g a in s t  t h e  tis su e s  u n t l l  h a e m o stas is  is 
a c h iev ed ; re m o v a l s h o u ld  t h e n  b e  c o n s id e re d  (see  A d v erse  
EH ects a n d  P re ca u tio n s , b e lo w ). O x id ise d  c e llu lo se  sh o u ld  
b e  u se d  as t h e  d ry  m a te ria l  as  m o is te n in g  w ill r e d u c e  its  
a b ility  to  a b so rb  b lood .

Adverse Efíeds and Precautìons
F o re ig n  b o d y  re a c d o n s  m a y  o c c u r  a f te r  t h e  u se  o f  ox id lsed  
c e llu lo se  o r  o ũ d is e d  re g e n e ra te d  c e llu lo se . H e a d ach e , 
b u m in g , a n d  s tin g m g  h a v e  b e e n  re p o r te d  a n d  sn e ez in g  h a s  
b e e n  n o te d  a f te r  u se  i n  e p is ta x is . O x id ise d  c e llu lo se  svvells 
o n  c o n ta c t vvith a  b le e d in g  s u ria c e ; th is  c o u ld  re s u lt  i n  d ssu e  
n ec ro sis, n e rv e  d a m a g e , o b s tru c d o n , o r  v a s c u la r  s ten o s is  lf 
p a c k e d  d o se ly , e s p e d a lly  in to  b o n y  c av itie s , o r  if  vvrapped  
tig h tly  a ro u n d  b lo o d  vesse ls . T o  m in im is e  s u c h  com plica-

The Symbol ® denotes a substance vvhose use may be restriaed in  certain sports (see p. vill)The Symbol t  denotes a preparation no longer actively marketed
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tío n s  th e  re m o v a l  o f  ex c ess  m a te ria l  sh o u ld  b e  c o n s id e red  
a f te r  h a e m o s ta s is  is a c h ie v e d , a n d  ox id ised  c e llu lo se  sh o u ld  
a lw a y s  b e  r e m o v e d  a í te r  u s e  n e a r  th e  sp in a l c o rd  o r  op tic  
n e iv e .  O ã d i s e d  ce llu lo se  s h o u ld  n o t  b e  u se d  in  p a d t ín g  o r  
im p la n ta tio n  ỉo r  íra c tu re s  s ỉn c e  i t  m a y  in te r ỉe re  w l th  b o n e  
re g e r ie ra tio n  o r  c a u se  cyst ío rm a tio n . I t  sh o u ld  n o t  b e  u se d  
as a  s u rỉa c e  d ress in g , e x c e p t  ỉo r  im m e d ia te  c o n ữ o l  o í 
h a e m o r rh a g e , a s  i t  in h ib its  e p ith e lia lỉs a tio n .

O x id ised  c e llu lo se  s h o u ỉd  b e  u s e d  as  th e  d iy  m a te ria l  
s in ce  m o is te n in g  vvill r e d u c e  its  ab ility  to  a b s o rb  b lo o d . 
S ilv e r n iơ a te  o r  o th e r  e s c h a ro tic  Chem icals s h o u ld  n o t  b e  
a p p lie d  b e ỉo re  u s e  a s  c a u te r is a tio n  m ig h t  in h ib i t  a b s o ip tio n  
of o x id ised  c e llu lo se . T h ro m b in  is in a c tiv a te d  b y  th e  lo w  pH  
o ỉ o x id ised  ce llu lo se ; i t  is  r e c o m m e n d e d  t h a t  o x id ised  
ce llu lo se  s h o u ld  n o t  b e  im p r e g n a te d  w ith  o th e r  h a e m o -  
s ta tìcs o r  a n tib a c te r ia ls .

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

Sngle ingredient Preparations. F r . \ Surgicelt; G e r .:  Tabotam p; 
H o n g  K o n g :  Stop Bleed; I r L : SeaI-O nf; Traum acel P t;  I u đ .:  
Tabotam p; U K : Oxycel; StopBleecU U S A : Oxycel; Surgicel.

Muhi-ingredient Preparotions. ItaL: P rom ogran Prism a; Pronio- 
gran; ỨK: Seal-On.

O x y p o l y g e l c i t i  n  <s>

Oxipoligẹlấtinà, ‘

Protìlẹ
O x y p o ly g e la t in  is  a  p o ly m e r  d e r iv e d  f ro m  g e la t in  
(p. 1 1 5 4 .1 ). I t  h a s  b e e n  u s e d  a s  a  5 .5 %  s o lu tío n  as  a  p lasm a  
v o lu m e  e x p a n d e r .  T h e re  h a v e  b e e n  rep o r ts  o f  a n a p h y la x is .

Preparations
Proprietarỵ Preparations (đetails a re  given in  V olum e B) 

Single-ingredient Preparortiom. T h a i . :  G eliíundolt.

Peginesatide IUSAN, riNNi <8>
AF-37702 (peginesatide or peginesatlde acetate); Pegínesa- 
tida; Péqinésatide; Peginesatidum; rbrMHecaTMA. 
A /^ '/ /4^!’4[{Nỉ ,A^-bis{[(d-Methoxypoly(oxyethylene)]cárbo- 
nyl}-oi.-lysyl-|3-alanyl)imino]bis(methylenecarbonyl)}bis[acet- 
ylglycylglycyk-leõcyl-L-tyrosyl-L-alanyl-L-cysteinyl-1-histidyl- 

'L-rnethionyiglycyl-L-prolỷk-isoleucyl-L-threonyl-3-{naphtha- 
len-1-ylH-alanyl-L-valyl-u-cysteinyl-L-glutaminyl-L-prolyk- 
leucyl-t.-arginyf-W -m ethy[glycyl-L-lysinam ide] cyclic 
(6- *  156'— 15'}-bisdtsulfìde.
C231 HisoNsĩOssSóíQH^Oln
CAS —  9Ì3976-27-9; Ỉ350810-60-4.

-ATC —  B03XAO4. .
•AĨC Vét —  QBỌ3XA04. ■ ■ ■ ■
UNII.—  JX56W9N6JQ. _

NOTE. T h e  n a m e  H e m a tid e  h a s  b e e n  u se d  as a  t ra d e  m a rk  fo r 
p e g in esa tid e .

Peginesatide Acetate ÍUSAN. riNNMỊ ®

Acetaĩo de.peginesatida; AF-37702 (peginesatide or 
peginesatide acetate); Péginésatide, Acétate de; Peginesatidi 
Acetas; rbrMHecaTMfla AŨexaT. 

:C23,H3S0N)SiỌs8Ss(C2HaO)(yxC2H,O .
CAS‘—  118587Ợ-5S-9; 1350870-83-L 
'ATC—  B03XA04. '
'AKVeỉ̂ 'QỔŨ3XA04.
JJNIỊ —  Ù S T Ỉ72pa ti: ; :

Uses and Administration
P e g in e s a tid e  is  a  s y n th e t ic  p e g y la te d  p e p tid e -b a s e d  
e ry th ro p o ie s is -s tim u la tm g  a g e n t;  i t  h a s  n o  a m in o  a d d  
se q u e n c e  h o m o lo g y  w ith  e n d o g e n o u s  e ry th ro p o ie tin .  I t  Is 
u se d  ío r  t h e  ư e a tm e n t  o f  a n a e m ia  d u e  to  c h ro n ic  k id n e y  
d i s e a s e  . ( s e e  N o r m o c y t i c - n o r m o c h r o m i c  A n a e m ia ,  
p . 11 2 3 .1 ) in  p a tie n ts  o n  d ia ly sis  (b u t see  A d v e rse  E ữ ects  
a n d  P re c a u tỉo n s , b e lo w ). F o r  a n  o u t lin e  o f b lo o d  cell 
ỉo rm a tio n  in  g e n e ra l  a n d  a v e ra g e  ce ll c o u n ts  in  a d u lts  see  
H aem ato p o ies is , p . 11 2 1 .1 . P e g in esa tìd e  is gi v e n  as  th e  
a c e ta te  a l th o u g h  d o ses  a re  e x p re s se d  in  te n n s  o f  th e  base.

T h e  a im  o f  t r e a tm e n t  is to  u s e  t h e  lovvest d o se  n e c essa ry  
to  r e d u c e  th e  n e e d  fo r  b lo o d  t ra n s ỉu s io n . P e g in e sa tid e  m a y  
b e  s ta i te d  in  p a tie n ts  w i th  a  h a e m o g lo b in  c o n c e n tra t io n  õf 
less t h a n  1 0 g  p e r  lO O m L; t h e  d o se  s h o u ld  b e  re d u c e d  o r  
th e r a p y  s to p p e d  w h e n  th e  c o n c e n tra t io n  a p p ro a c h e s  o r  
e x ceed s 11 g  p e r  lO O m L (fo r  d e ta ils  se e  H a é m a to c rí t  a n d  
H aem o g lo b in , u n d e t  P re c a u tio n s  oi E p o e tin s , p .  1 1 44 .3 ). 
T h e  ra te  o f  r is e  in  h a e m o g lo b in  sh o u ld  b e  g ra d u a l to  
m in itĩiise  a d v e rse  e ííe c ts  s u c h  as  h y p e r te n s io n  a n d  th e  dose

s h o u ld  b e  re d u c e d  ư  i t  ex c ee d s  1 g  p e r  100  m L  in  a n y  2 -w e e k  
p e rio d , o r  2 g  p e r  lO O m L  p e r  m o n th .  T h e  re c o m m e n d e d  
in it ia l  d o se  o f  p e g in e sa tiđ e  fo r  th o se  w h o  a re  n o t  c u rre n tly  
re c e iv in g  e ry th ro p o ie s is - s ú m u la tin g  a g e n ts  ỉs 4 0 m ic ro -  
g ra m s /k g  as  a n  i n tr a v e n o u s  o r  s u b c u ta n e o u s  in je c tio n  g iv e n  
o n c e  m o n th ly .  I n  p a tie n ts  w h o  h a v e  p re v io u s ly  re c e iv ed  
s u c h  a g e n ts , th e  in it ia l  m o n th ly  d o se  o f p e g in e sa tid e  sh o u ld  
b e  b a se d  o n  th e  vveekly d o se  o f  t h e  e ry th ro p o ie s is -  
s tim u la tỉn g  a g e n t a t  t h e  tim e  o f  svvitching. T h e  d o se  m a y  b e  
in c re a se d  a t  in te rv a ls  o ỉ  n o t  less  t h a n  4  vveeks, acco rd in g  to  
resp o n se , u n t i l  t h e  ta r g e t  h a e m o g lo b in  c o n c e n tra tio n  is 
a c h ie v e d . H a e m o g lo b in  c o n c e n tra t io n s  s h o u ld  b e  m o n -  
i to re d  a t  lea s t  e v e ry  2  vveeks u n t i l  s tab le , t h e n  a t  lea s t 
m o n th ly .  In  g e n e ra l , a d ju s tm e n ts  a re  m a d e  b y  in c re a sin g  o r  
d e c re a s in g  th e  d o se  b y  a b o u t  2 5 % . T re a tm e n t  sh o u ld  b e  
s to p p e d  if th e  r e s p o n s e  is in a d e q u a te  a h e r  a  1 2 -w e e k  
e sc a la tio n  p e rio d .

R e íe re n c e s .
1. Stead RB, tí  aỉ. Evaluatíon of the MÍety and pharmacođynamỉcs of 

Heraatide, a novel erythropoietic agent. in a phase 1, double-blind, 
placebo-controỉled, dose-escalation study ỉn heaìthy volunteers. Bìood 
2006: 10S: 1830-4.

2. Macdougalỉ 1C. Hemaride, a novel peptlde-based eryihropoiesis- 
stímulatỉng agent íor the ưearm ent oí anemỉa. Curr opin InmÙỊ Drugs 
2008; 9: 1034-47.

3. Macdougail IC. tí aỉ. A pepũde-based erythropoieũn-recepioragonist for 
pure red-cell aplasia. N Engl J  Med 2009; 361: 1848-55.

4. Macdougaũ IC, et aì. Dose-íìnding study oí peginesatỉde for anemia 
correction In chronic kidney dỉsease patienti. ơ ù t J  Am Soc Nephroỉ 2011; 
6: 2579-86.

5. Mỉkhaũ A. Proíìle of peginesatide and iu  potential íor the treatm ent of 
anemỉa ỉn adulu w ith chronic kidney dỉsease who are on diaỉysỉs. J  Blood 
Med 2012; 3:25-31 .

6. Grauỉ AL Peginesatỉde ỉor the treatm ent of anemía in the nephrology 
setting. Dnt9í Today 2012; 48: 395-403.

Adverse Effects and Precautions
As fo r E p o e tin s , p . 114 3 .3  a n d  p . 11 4 4 .2 . S erious, a n d  
so m e tim e s  ỉataL  h y p e rs e n s it iv ity  r e a c ũ o n s  h a v e  b e e n  
re p o r te d  w i th  p e g in e sa tid e ;  th e s e  h a v e  o c c u rre d  w ith in  30  
m in u te s  ỉollovving i ts  ũ r s t  in tr a v e n o u s  u se . In  F e b ru a ry  
2 0 1 3  th e  FD A  in s t r u c t e d  d ia ly s is  o rg a n is a t io n s  to  
d isc o n tin u e  u se  o f  p e g in e s a tíd e  p e n d in g  in v es tíg a tio n .

Pharmacokinetìcs
A Jter s u b c u ta n e o u s  in je c tio n , m a x im u m  p la sm a  c o n c e n tra -  
tío n s  of p e g in e sa tid e  a re  re a c h e d  in  a b o u t  4 8  h o u rs , a n d  th e  
b io av a ila b ility  is a b o u t  4 6 % . T h e  m e a n  haU -liíe  of 
p e g in e sa tid e  in  h e a l th y  su b je c tỉ  is a b o u t  2 5  h o u rs  a ỉte r  
in ư a v e n o u s  in je c tio n  a n d  a b o u t  53 h o u r s  a ỉ te r  su b c u ta -  
n e o u s  ũ ý e c tio n . T h e  m e a n  h a lf -h fe  a íte r  in tr a v e n o u s  u se  in  
d ialysis p a tie n ts  is a b o u t  4 8  h o u rs ,  a n d  m e a n  v o lu m e  o( 
d is t r íb u t io n  is  a b o u t  3 5 m L /k g . P e g in e s a t id e  is  n o t  
m e ta b o lis c d  a n d  i ỉ  e x c re te d  m a in ly  in  th e  u r in e .

Preparcrtions
Propríetary Prepararions (details a re  given in  Volum e B) 

Singỉe-ingretBenl Preporaiions. U S A : O m ontys.

Plasma
Blodplasma; Bloedplasma; Blutplasma; Osocze krvvi; Plasma 
sanguịrieo; Veriplasma; rinaaMa KpoBki. ■ ,
ATC —  B05AX03. ■
ATC Vet —  QB05AX03.

Pharmocopoeias. M a n y  p h a rm a c o p o e ia s  h a v e  m o n o -  
g rap h s , in d u d in g  E u r .  (see  p . v ii).

P h . E u r .  8: (H u m a n  P lasm a  fo r F ra c tio n a tio n ; P lasm a  
H u m a n u m  a d  S e p a ra tio n e m ). T h e  l iq u id  p a r t  o ỉ  h u m a n  
b lo o d  re m a in in g  a í te r  s e p a ra tio n  o f th e  c e llu la r  e le m e n ts  
h o m  w h o le  b lo o d  o r  c o lle c te d  in  a n  a p h e re s is  p ro ce d u re ; it 
is in te n d e d  ỉo r  th e  m a n u la c tu r e  o f p la sm a -d e r iv e d  P ro d u c ts . 
I t  is o b ta in e d  h o m  h e a l th y  d o n o rs  a n d  is te s te d  fo r  th e  
a b sen c e  o f  h e p a ti tis  B s u rỉa c e  a n tig e n  a n d  a n tib o d ie s  a g a in s t 
HTV-1 a n d  HTV-2 a n d  h e p a ti tis  c  v iru s .

A  lig h t yellovv to  g re e n , d e a r  o r  s lig h tly  tu rb id  liq u id , 
v v ithou t v isib le  signs  o f  h a e m o ly s is . F ro z e n  p lasm a  sh o u ld  
b e  s to re d  a t  o r  b e lo w  -2 0  d eg rees; it  m a y  s till b e  u se d  fo r  
h a c tio n a tio n  i ỉ  th e  te m p e ra tu re  is be tvveen  -2 0  deg rees  a n d  
-15  d e g re e s  ío r  n o t  m o re  t h a n  a  to ta l  o f  7 2  h o u r s  vváthout 
e x c ee d in g  -15  d e g re e s  o n  m o re  t h a n  o n e  o c casio n  as lo n g  as 
th e  te m p e ra tu re  is a t  a ll tim e s  -5 d e g re e s  o r  lovver.

P h . E u r .  8: (H u m a n  P la sm a  (P o o led  a n d  T re a te d  for V irus 
In a c tiv a tio n ) ;  P la sm a  H u m a n u m  C o a g u m e n tu m  C o n d i-  
tu m q u e  a d  E x s t in g u e n d u m  V iru m ). A  h o z e n  o r  h e e z e -  
d r ie d . s te r ile , n o n -p y ro g e n ic  p re p a ra tio n  o b ta in e d  h o m  
h u m a n  p la sm a  d e r ìv e d  h o m  d o n o rs  b e lo n g in g  to  th e  sa m e  
A BO  b lo o d  g ro u p . T h e  p la sm a  u s e d  co m p lies  vvith th e  
r e q u h e m e n ts  ỉo r  H u m a n  P lasm a  ío r  F ra c tio n a tio n  (ab o v e). 
T h e  m e th o d  o f p r e p a r a tìo n  is d e s ig n e d  to  m in im ise  
a c tiv a tio n  o f  a n y  c o a g u la tio n  í a a o r  a n d  in d u d e s  a  s te p  o r  
s te p s  t h a t  h a v e  b e e n  s h o w n  to  in a c tiv a te  k n ovvn  a g e n ts  of 
in íe c tio n .

T h e  h o z e n  p re p a ra tìo n , a h e r  thavvừig, is a  d e a r  o r  sligh l y  
o p a le sc e n t l iq u id  h e e  h o m  so lid  a n d  g e la tỉn o u s  p a r t id  ;s. 
T h e  h e e z e - d iie d  p r e p a r a tio n  is a n  a lm o s t w h ite  o r  sligh ly  
y e llo w  p o w d e r  o r  h ia b le  so lid .

Uses and Admỉnistratỉon
F re sh  h o z e n  p la sm a  c o n ta in s  u s e ỉu l  a m o u n ts  o f  d o t t i a g  
ỉac to rs . I t  s h o u ld  b e  re se rv e d  fo r  p a tie n ts  w i th  p r o v tn  
a b n o im a litie s  in  b lo o d  c o a g u la tio n . In d ic a tio n s  i n d u l e  
c o n g e n ita l  d e h d e n d e s  in  d o t t in g  {actors fo r  w h ic h  s p e d S c  
c o n c e n tra te s  a re  u n a v a ila b le ,  se v e re  m u lt ip le  d o t t in g  í a a o r  
d e ũ d e n d e s  (fo r  e x a m p le  in  p a tie n ts  w i th  l iv e r  d iseas t), 
ra p id  re v e rsa l  o f  t h e  a c tio n  o f c o u m a r in  a n tỉc o a g u la n ts , a n d  
d isse m in a te d  in tra v a s c u la r  c o a g u la tio n . I t  m a y  b e  u s e d  aft e r 
m ass iv e  b lo o d  tra n s h is io n  w h e n  th e r e  is e v id e n c e  of 
c o a g u la tìo n  d e h d e n c y  b u t  its  v a lu e  í o r  ro u tin e  p r o p h y la  is  
a g a in s t  a b n o rm a l  b le e d ỉn g  t e n d e n d e s  in  p a tie n ts  re c e iv t  ig 
m ass iv e  b lo o d  ư a n s íu s io n s  is c o n te n t io u s  e x c e p t vvhere 
d o t t in g  a b n o rm a lit ie s  h a v e  b e e n  c o n h rm e d . I t h a s  a lso  bei;n  
u se d  in  th e  t r e a tm e n t  o f th ro m b o tic  th ro m b o c y to p e r  ic  
p u r p u ra  a n d  as  a  so u rc e  o f  p lasm a  p ro te ín s .

T h e  a m o u n t  o f  h e s h  h o z e n  p lasm a  tra n s íu se d  d e p e n  Is 
o n  th e  re q u ire d  level o f d o t t in g  fac to rs . A u n i t  o f h e  ;h 
f ro z e n  p lasm a  re íe rs  to  th e  q u a n ti ty  o f  p lasm a  o b ta in e d  h o  m 
1 u n i t  o f w h o Ie b lo o d ;  th is  g e n e ra lly  re p re se n ts  a v o lu m e  DÍ 
a b o u t  2 5 0  m L, i n d u d in g  a n tic o a g u la n t.

F re sh  h o z e n  p lasm a  s h o u ld  n o t  b e  u se d  as a  v o lu c te  
e x p a n d e r  o r  a s  a  n u tr i t ìo n a l  so u rce .

T h e ra p e u tic  p lasm a  e x c h a n g e  o r  p la sm a p h e re s is  (s re 
belovv) a re  u se d  in  a  w id e  v a rie ty  o f d iso rd e rs .

P lasm a  is u s e d  to  p re p a re  b lo o d  P ro d u c ts  in d u d ii ig  
a lb u m in , a n ti th ro m b in  HL b lo o d  d o t t ỉ n g  íac to rs , im m  1- 
n o g lo b u lin s . a n d  p la te le ts . O th e r  p re p a ra tio n s  in c lu d e  
c ry o p re d p ita te  d e p le te d  p lasm a , w h ic h  is d e A d e n t  n  
í ìb r in o g e n , í a a o r  v m ,  v o n  W ille b ra n d  í a a o r ,  a y o g lo b u l i  1 , 
a n d  ũ b ro n e c t in ,  a n d  s in g le  d o n o r  p lasm a , vvhich is n  Jt 
h o z e n . A  s o lv e n t-d e te rg e n t-ơ e a te d  p la s m a  p r e p a ra tio n  is 
a v a ilab le .

G u id e lin e s  a n d  re v ie w s . G e n e ra l r e íe re n c e s  to  t h e  u se  )f
p lasm a .

1. Fresh-frozen Plasma. Cryoprccipitate. and Plateỉeu Adminỉsưatỉiưi 
Practỉce Guỉdeỉines Deveỉopment Task Force of the Coỉlege oỉ Americưi 
Paihologisu. Practicc param eier íor ibe use oí írcsh-frozcn plasrra, 
ayopreâpita te . and pỉateieu. JAMA 1994; 271: 777-81.

2. Britìsh Commỉttec ỉor Standards in Haemaiology. Bỉood Transíusion 
Task Force. Guideỉines ío rthe  use of írcsh-fro2en plasma, cryopredpỉỉate 
and cryosupcmatanL Br J  Haematoỉ 2004; 126: ỉ ỉ -28. Aỉso avaỉỉable at: 
http://wmv.bcshguỉdeUnes.com/pdf/freshfrozen_280604.pdỉ (accesscd 
27/10/05) Addenda, am endm enu, and correcõons (4 seu) a t hrtpV/ 
www.bcshguideliDes.com/pdl/Araendmcnts_FFPw091205.pdí (ỉssucd 
07/12/05),iWd. 2007; 136: 514-16. ai http://www.bcshguidellnes.com/ 
pdí/FFPA m endm ent_l_17_0a_2007.pdf (ỉssued 17/10/07), at hap.ll 
w w w .bcshguideU nes.com /pdf/FPPA m endm eni 2_17_0a_2007.pdf 
(issued 17/10/07) (accessed 19/06/08)

3. Sunw orth  SJ, tí  ai. Is ừesh frozen pỉasma dinỉcaỉly eUective? A 
systematic revỉew of randomized controUed trỉals. Br J  Haematoỉ 2004; 
126: 139-52.

4. Cohen H, Baglin T. Pỉasma Products and ỉnđỉcations (or their use. In: 
Concreras M, ed. ABCof ữans/usian. 4th  ed. Chỉchester: Wiley-Blackwell, 
2009: 40-47.

\

Heredỉtary angioedema. F o r  a  m e n t io n  o f í re s h  h o z e n  
p la sm a  b e in g  u s e d  in  h e re d i ta ry  a n g io e d e m a , see 
p . 2 4 8 5 .2 .

Neonatal inhavenhicular haemorrhage. P lasm a  v o lu m e  
e x p a n s io n  in  p r e te rm  n e o n a te s  h a s  b e e n  th o u g h t  to  h e lp  
p re v e n t  n e o n a ta l  i n ơ a v e n t r ic u la r  h a e m o r rh a g e  
(p. 1 1 2 8 .3 ). H o w e v e r, a  s tu d y  u s in g  p la sm a  o r  g e la tin  as 
p lasm a  v o lu m e  e x p a n d e r s ,1-2 ío u n d  n o  e v id e n c e  of a 
d e c re a se d  risk  o f  s u c h  h a e m o r rh a g e  o r  s u b s e q u e n t  d e a th  
o r  d isab ilỉty .

1. The Northern N eonaul Nursing ỉnitiaúve Trial Group. A randomixed 
tiĩal comparing the e lte a  of prophylactic intravenous íresh (rorea 
plasma, geỉatin or glucose on early mortality and  moibỉdity ỉn preterm 
babỉes. Eur ]  Ptảiaư  1996; 155: 580-8.

2. Northern Neonatal Nut5ing Initìadve Trỉal Group. Randomỉsed triaỉ oĩ 
prophylactỉc eariy tresh-ữoaen plasma or geỉatỉn or glucose in  preierm 
babĩes: outcomc ãt 2 yean . Lanat 1996; 348: 229-32.

Plasma exchange. T h e ra p e u tíc  p la s m a  e x c h a n g e  c r  
p lasm a p h e re s is  a re  p ro c e d u re s  in  w h ic h  p lasm a  is selec- 
tìv e ly  re m o v e d  h o m  th e  b o d y  w h ile  t h e  c e llu la r  c o n s ti tu -  
e n ts  o f  b lo o d  a re  re ta in e d . A lth o u g h  t h e  tw o  t e n n s  are  
c o m m o n ly  u s e d  sy n o n y m o u s ly , p la sm a p h e re s is  g e n e ra lly  
in v o lv e s  th e  r e m o v a l o í  sm a ll v o lu m e s  o f  p lasm a , vvhereas 
p lasm a  e x c h a n g e  re m o v e s  la rg e r  v o lu m e s  w h ic h  m u s t  be  
rep la c e d  vvith a  su ita b le  ílu id .

T h e y  h a v e  b e e n  trie d  in  a  n u m b e r  o f  d iso rd ers , i n d u d in g  
m a n y  w ith  a n  im m u n o lo g ic a l  basis, vvh en  c o n v e n tio n a l 
t r e a tm e n t  h a s  n o t  b e e n  su ccessh il. T h e  a im  is re m o v a l  o r  
re d u c t ìo n  o !  th o se  c o n s ti tu e n ts  o f  p la sm a  c a u s in g  o r  
a g g ra v a tin g  a  d ise a se  o r  re p la c e m e n t  o f  d e ã d e n t  p lasm a  
íac to rs  u  th e  d e h d e n c y  is t h e  c au se  o í  t h e  d iso rd e r.

V o lu m e  a n d  h e q u e n c y  o f p lasm a  e x c h a n g e  is d e te rm in e d  
b y  th e  p a th o p h y s io lo g y  o f  t h e  u n d e s ir a b le  p la s m a  
c o n s ti tu e n t.  F o r  e x a m p le , re m o v a l o f  a n tib o d y  u su a lly  
r e q u ứ e s  e x c h a n g e  o f 1.5 t im e s  th e  e s tim a te d  p lasm a  v o lu m e

All cross-reíerences reíer to entries in Volume A
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(3 to  4  litre s )  r e p e a te d  d a ily  o r  o n  a l t e m a te  d ay s u n t il  th e  
d e s ire d  r e d u c tio n  is  o b ta in e d . T h e  r e p la c e m e n t  ũ u id  u se d  
d e p e n d s  o n  th e  v o lu m e  a n d  th e  c o n d it io n  b e in g  tre a te d ;  
a lb u m in  Solu tions, p la sm a  e x p a n d e rs , o r  s o d iu m  c h lo rid e
0 .9 %  a r e  b e q u e n t ly  u se d , w h e re a s  in  c o n d itio n s  w h e r e  
th e r e  is  d e ũ d e n c y  o ỉ  a  p lasm a  la c to r  re p la c é m e n t  o í b lo o d  
c o m p o n e n ts  su c h  as  ứ n m u n o g lo b u lin s  m a y  b e  r e q u b e d . 
F re sh  b o z e n  p la s m a  h a s  b e e n  u se d  as  a  r e p la c e m e n t flu id  
b u t  is a s s o d a te d  w i th  a  h ig h  in d d e n c e  o f  a d v e rse  eữ e c ts  a n d  
is g e n e ra l ly  r e s e rv e d  ỉo r  t h e  m a n a g e m e n t  o f th ro m b o tỉc  
th ro m b o c y to p e n ic  p u rp u ra .

T e c h n o lo g ic a l d e v e ỉo p m e n ts , s u c h  a s  t h e  u se  o f s p e d fic  
a d s o rb e n ts  a n d  th e  u se  o f  m u ltìp le  S lte rs  vvith d iffe re n t p o re  
sizes, m a y  e n a b le  r e m o v a l o f  o n ly  t h e  d e s b e d  c o n s ti tu e n t 
a n d  a v o id  re m o v a l a n d  s u b s e q u e n t  re p la c e m e n t  o f  to ta l  
p lasm a .

R e íe re n c e s .
1. M íchaud D, t í  aỉ. Therapeudc plasma exchange. Dynamics 2001; 12: 18-

24.
2. M adore F. Pỉasmapheresis: technicaỉ aspects and  ỉndỉcatỉons. Crử Can 

ơ in  2002; 18: 375-92.
3. McLeod BC. Therapeutic apberesỉs: use o ỉ hum an serum alburain, Ércsh 

ỉrozen p lasna and  aryosupem atant plasma ỉn  therapeutỉc plasma 
exchange. Best Pràct R a  ơ ò t Haemaíoỉ 2006; 19: 157-67.

Hirombotic microangiopathies. T h ro m b o tic  th ro m b o c y to -  
p e n ỉc  p tn p u r a  a n d  h a e m o ly tic -u ra e m ic  s y n d ro m e  a re  b o th  
sy n d ro m e s  c h a ra c te r ise d  b y  in tra v a s c u la r  p la te le t  d u m p -  
in g .1'4 T h io m b o c y to p ẹ n ia  a lso  o c c u rs  a n d  b a g m e n ta tio n  o f 
e ry th ro c y te s ,  p a r t ly  c a u se d  b y  th e  r e d  cells p assin g  
t h ĩo u g h  a re a s  o ỉ  t h e  m ic ro v a sc u la tu re  o c d u d e d  b y  th e  
p la te le t  a g g re g a tỉo n , lea d s  to  m ic ro v a sc u la r  h a e m o ly tic  
a n a e m ia .  In  t h r o m b o t ỉ c  t h r o m b o c y t o p e n i c  p u r p u r a  
(TTP) t h e  p la te le t  a g g re g a tio n  is e x te n s iv e  a n d  o b s tru c ts  
th e  v e s se ls  o f v a rio u s  o rg a n s  p r o d u d n g  isc h a e m ia  o r  e v e n  
in ía rc t io n . T h e  CN S, n o ta b ly  th e  b ra in ,  is o í te n  th e  a re a  
m a in ly  a ííe c te d  a lth o u g h  so m e  d e g re e  o f  r e n a l  in v o lv e -  
m e n t  m a y  o c c u r. ' í t  is a n  u n c o m m o n  d iso rd er; a d u lt  
w o m e n , i n  w h o m  th e  c o n d it io n  p re s e n ts  as a  c h ro n ic  
re la p s in g  illness, a re  s lig h tly  m o re  ỉ r e q u e n tly  a b e c te d . I t 
m a y  b e  a s s o d a te d  vvith  a b n o rm a lit ie s  o f  v o n  W illeb ra n đ  
ỉa c to r  d u e  to  d e h d e n c y  o r  im p a ire d  a c tiv ity  o f a  p ro te a se , 
A D A M T S-13 ,5-6 a  re c o m b in a n t  fo rm  o f  w h ic h  is u n d e r  
in v e s t ig a t ỉo n  fo r  tre a tm e n t.

I n  h a e m o l y t i c - u r a e m i c  s y n d r o m e  (HUS) th e  p la te le t  
a g g re g a tio n  is re la tív e ly  less vv idespread  a n d  less sev cre  a n d  
m a in ỉy  aH ects  t h e  r e n a l  m ic ro v a s c u la tu re  a l th o u g h  e x tra -  
r e n a l  m a n i f e s ta t io n s  m a y  a ls o  o c c u r .  T h e  p r ìm a ry  
c o n s e q u e n c e s  a re  h y p e r te n s io n  a n d  a c u te  re n a l  in su íb -  
d e n c y  o r  u ltím a te ly , if  tm tre a te d .  r e n a l  ỉa i lu re .  M o st cases 
o ỉ  H U S o c c u r  in  e a rly  c h ild h o o d  a n d  Io llo w  a d ia r rh o e a l  
illn ess  c a u se d  b y  Shigelỉa dysenterìat o r  Escheriđũa coli. 
H o tv e v e r, th e  c o n d it io n  Ịs b e c o m in g  in c re a s in g ly  rec o g n ised  
in  a d u lts ,  p a r t ic u la r ly  th e  e ld e rìy . S o m e  c ases  m a y  b e  d ru g  
in d u c e d . W ith  a p p ro p r ia te  sy m p to m a tic  th e ra p y  HUS is 
ty p ic a lly  a  s e lM im itin g  d isease  w ith  sp o n ta n e o u s  rec o v e ry  
a l th o u g h  ỉa ta litie s  h a v e  b e e n  k n o w n . A ty p ica l HUS7 is a  ra re  
fo n n  o f  d iso rd e re d  c o m p le m e n t re g u la tio n  o h e n  a s so d a te d  
vvith g e n e tic  m u ta tio n s ;  th e  p ro g n o sis  fo r  th e se  p a tie n ts  is 
p o o r.

T h e  s u p p o rtiv e  m a n a g e m e n t  o lb o th  s y n d ro m e s  íollovvs 
s im ila r  l in e s .1-3-4 I n  HU S, o r  TTP vvith  r e n a l  sy m p to m s, 
s p c t ía l  a t t e n t io n  n e e d s  t o  b e  d ire c te d  tovvards t h e  
p r e v e n t io n  o f  r e n a l  ía i lu re . H y p o v o la e m ia  sh o u ld  b e  
c o rre c te d , w i th  c a re íu l  c o m ro l o f  f lu id  a n d  e le c tro ly te  
b a la n c e  a n d  h y p e rte n s io n . H aem o d ia iy sis  w ill b e  n e e d e d  if 
r e n a l  ỉ a i Ịu re  d e v e lo p s . S e v e re  a n a e m ia  req u ire s  b lo o đ  
t r a n s lu s io n , b u t  p la te le t  tra n s fu s io n  s h o u ld  b e  avo ided .

P la sm a  e x c h a n g e  (see  p . 1158 .3 ) is c o n s id e re d  to  be  th e  
m a in s ta y  o f  th e r a p y  fo r  TTP. ' ‘ T h e  o p tim a l reg im e n  h a s  n o t  
b e e n  d e te rm in e d , b u t  it  is u su a lly  p e rfo rm e d  daily . T h e re  is 
also  s o m e  d e b a te  a b o u t  th e  p re te r re d  f lu id  r e p la c e m e n t  
p la sm a  e x c h a n g e  u s in g  c r y o s u p e m a ta n t  ( th e  p la sm a  
r e m a in in g  a f te r  c ry o p r e d p ita te  is p re p a re d , a n d  w h ic h  is 
d e p le te đ  oí v o n  W ille b ra n d  ỉac to r)  m a y  b e  m o re  e ff ica d o u s  
t h a n  b e s h  f ro z e n  p lasm a .3 W h e n  p la sm a  e x c h a n g e  is n o t  
a v a ila b le , in íu s io n  o f  fre sh  b o z e n  p la sm a  m a y  be  u se d .1'3 In  
HUS, t h e r e  is s o m e  d e b a te  o v e r  t h e  u s e  o f  p lã sm a  e x c h a n g e  
o r  i n h is io n .  S o m e  c o n s id e r  t h a t  th e s e  h a v e  n o  p r o v ẽ n  
b e n e f it  i n  HU S2-3 b u t  o thers*  h a  v e  c h a lỉe n g e d  th is  b e iie í. 
P la sm a  e x c h a n g e  o r  i n f u á o n  a re  a lso  u s e d  in  a typ ica l HUS, 
a l th o u g h  e v id e n c e  fo r  vvhich ìs m o s t  a p p ro p r ia te  is lim ite d .7

A n tip la te le t  th e r a p y  a n d  c o rtíco s te ro id s  a re  o f te n  g iv en , 
a l th o u g h  n e i th e r  h a s  b e e n  a d e q u a te ly  in v es tig a te d  a n d  
a n tip la te le ts  s u c h  as  t id o p id in e  a n d  d o p id o g re l  h a v e  b e e n  
r e p o t te d  to  c a u se  TTP (se e  p . 1 5 1 2 .3 ). A sp ỉrin  a n d  
d ip y rid a m o le  h a v e  b e e n  u se d , b u t  a re  n o t  rec o m m e n d e d  
tv h e n  p r o ío u n d  th ro m b o c y to p e n ia  is  p r e s e n t  b e c au se  o f th e  
p o te n t ia l  b le e d in g  risk , w i th o u t  p r o v e n  b e n e fit.  Hovvever, 
lo w -d o se  a sp ir in  m a y  b e  u s e d  vvhen  p la te le t  c o u n ts  h a v e  
re c o v e re d  a ĩ te r  p la sm a  e x c h a n g e  in  TTP .1-3 S o m e re p o r ts  
h a v e  d e s c r ib e d  im p ro v e d  o u tc o m e  in  b o th  sy n d ro m e s  vvith  
c o rt íc o s te ro id s .8 T h e y  a re  o h e n  u s e d  w i th  p la s m a  e x c h a n g e  
in  T T P .1-3-4 H ovvever, a  r a n d o m ise d , d o u b le -b l in d  s tu đ y ’  in  
c h ild r e n  w i th  H U S ỉá ile d  to  s h o w  a n y  d ib e re n c e  betvveen  
o ra l  c o rt ic o s te ro id s  a n d  p lac e b o  in  te r in s  o f  h a e m a to lo g ic a l

o r  n e u ro lo g ic a l  reco v ery , a lth o u g h  re n a l  íu n c t io n  a p p e a re d  
to  im p ro v e  m o re  rap id ly  in  th o se  rec e iv in g  c o rt ico s te ro id s . 
E c u liz u m ab , a  c o m p le m e n t pa thvvay  b lo ck e r , m a y  b e  u s e d  
in  a ty p ica l H U S .10

O th e r  d ru g s  m a y  a lso  b e  trie d , p a rt ic u la r ly  in  r e ỉ r a c to ry  
TTP. S o m e t re a tm e n ts  th a t  h a v ẽ  b e e n  rẽ p o r te d  to  b ê  
b e n e h d a l  i n  case  re p o r ts  o r  sm all se rie s  ũ i d u d e  n o r m a l  
ìm m u n o g lo b u l in ,1-4 a z a th io p r ín é ,1 đ d o s p o r i n ,1-3 c y d o -  
p h o s p h a m i d e ,3 a n d  v i n c r i s t i n e .1' 4 T h e  m o n o c lo n a l  
a n tib o d y , r i tu x im a b , h a s  also  b e e n  in v e s tig a te d .2 T h e  u se  
o f  a  p ro te in -A  ứ n m u n o - a d s o r p t io n  c o lu m n  m a y  b e  
c o n s id e red  in  th e  m a n a g e m e n t  of TTP a s s o d a te d  w i th  
m a lig n a n c y  o r  b o n e  m a r ro w  t ia n s p la n ta tio n .3 E p o p ro s te n o l 
m a y  b e  t r ie d  in  o rd e r  to  in h ib it  p la te le t -e n d o th e lia l  
in te ra c tio n s  b u t  a g a in  h a s  n o t  b e e n  su b je c t to  c o m ro lle d  
s tu d ie s ; a n e c d o ta l  e v id e n c e  p re s e n ts  b o th  ía v o u ra b le  a n d  
n e g a tiv e  r e s u l ts .11 A ỉtep lase  h a s  b e e n  u s e d  su c ce ss íu lly  in  
o n e  p a t ie n t  w i th  H U S .12 S p le n e c to m y  m a y  a lso  b e  
c o n s id e re d .1-3-4

ỉ .  EỈUott MA, Nỉđiols WL. Thrombotíc thrombocytopentc purpura and 
hemoỉytic uremic syndrome. Mayo Cỉin Proc 2001; 76:1154-62.

2. Moake JL. Thrombotỉc inỉaoaogỉopathỉes. N  Ẽngl J  Mai 2002; 347: 589- 
600.

3. Britữh Sodety for Haematology. Guidelines on the  diagnosls and  
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ơ in  North Am  2003; 17: 177-99.
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Adverse Eíkcts and Precautions
A s fo r B lo o d , p . 1135 .3 , t h o u g h  w i th  a lo w  risk  o f  
ư a n s m it t in g  c e ll-a s so d a te d  v iru ses . H ovvever, t h e  p ro d u c -  
t io n  of b lo o d  P ro d u c ts  u s in g  p lasm a  f ro m  U K  d o n o rs  h a s  
b e e n  p h a s e d  o u t  d u e  to  th e  po ssib le  r isk  of t ra n s m is s io n  o f  
v a r ía n t  C re u tz fe ld t-Ja k o b  d isease .

Preparatìons
Proprietary Preparatioas (details a re  gỉven in  V olum e B)

Singla ingredient Preparotions. Austrũr. Octaplas; Beíg.: O cta- 
plas; Cz.\ Octaplas; Fin.: Octaplas; Ger.: Octaplas; Hung.: O cta- 
plas; IrL: Octaplas; ItấL: Octaplas; Plasmasaĩe; Mex.: Octaplas; Neth.: O ctap last: O m niplasm a; Norw.: Octaplas; NZ: Octaplas; Port.: Novoplas; Octaplas; Swtd.: Octaplas; Swỉtz.\ Octaplas; UK: Octaplas; USA: o á a p la s .

Muhi-ingredient Preporalions. PorL: Q u ix ilt; Sus.: G elplastan 
(XamnacraH).

Plasma Protein Fraction <8>
Fracción próteica del píasma; BénKOBbié OpaKụnn lìna3Mbi.

Pharmacopoeias. M a n y  p h a rm a c o p o e ia s  h a v e  m o n o -  
g rap h s , i n d u d in g  us.
U S P  36: (P la sm a  P ro te in  F ra c tio n ). A  s te r ile  p r e p a r a tio n  o f  
se  ru m  a lb u m in  a n d  g lo b u lin  o b ta in e d  b y  ừ a c t io n a t in g  
m a te ria l  (b lo o d , p lasm a , o r  s e ru m ) b o m  h e a lth y  h u m a n  
d o n o rs , t h e  so u rc e  m a te r ia l  b e in g  te s te d  fo r t h e  a b se n c e  o f  
h e p a ti tis  B  s u iía c e  a n tig e n . I t  c o n ta in s  5 %  o í p ro te in ;  n o t  
less  t h a n  8 3 %  o ỉ  th e  to ta l  p r o te in  is a lb u m in ; n o t  m o re  t h a n  
17 %  is a lp h a  a n d  b e ta  g lo b u lin s; n o t  m o re  t h a n  I %  h a s  t h e  
e le c tro p h o re tic  p ro p e r tie s  o l  g a m m a  g lo b u lin . I t  c o n ta in s  
so d iu m  a c e ty l tr y p to p h a n a te  w i th  o r  w i th o u t  s o d iu m  
c a p ry la te  a s  a  s tab ilis in g  a g e n t  b u t  n o  a n tim ic ro b ia l  
p re se rv a tív e . I t  c o n ta in s  130 to  1 6 0 m m o l/l it r e  o f  so d iu m , 
a n d  n o t  m o re  th a n  2 m m o l/l i t r e  o í  p o ta s s iu m . A  s o lu t io n  i n
0 .1 5M  so d iu m  c h lo rid e  c o n ta in in g  1 %  p ro te in  h a s  a  p H  
b e tv v een  6 .7  a n d  7 .3 . I t  s h o u ld  b e  u s e d  vvith in  4  h o u r s  o f  
o p e n in g  th e  C on ta iner.

Pro/Ị7e
P la sm a  p r o te in  b a c tio n  c o n sis ts  m a in ly  o f  a lb u m in  w i th  a  
sm a ll p r o p o r t io n  o f g lo b u lin s; it  d o e s  n o t  c o n ta in  b lo o d -  
d o t t in g  la c to rs . I t  h a s  p ro p e r tie s  a n d  u se s  s im ilá r  to  th o s e  o f  
o t h e r  a lb u m i n  S o lu tio n s  (p .  1 1 3 0 .3 ) .  I t  i s  g iv e n

im ra v en o u s ly  as a  so lu t ìo n  c o n ta in in g  5%  o ỉ  to ta l  p ro te in . 
T h e  a m o u n t of p la sm a  p ro te in  b a c tio n  g iv e n  w ill d e p e n d  
u p o n  th e  d in ic a l  c o n d it ío n  o f th e  p a tie n L  P o r  h y p o v o la e m ic  
sh o c k  a n  in itia ỉ ũ ứ u s io n  o ỉ  2 5 0  to  5 00  m L  h a s  b e e n  
suggested  a t  a  ra te  n o t  n o rm a lỉy  ex c ee d in g  lO m L /m in u te .  
F o r doses u se d  in  c h ild re n , see  b e lo w . In  h y p o p ro te in a e m ia , 
1 to  1.5 litres o f a  5 %  so lu tio n  w ill p ro v ld e  50  to  7 5 g  of 
p ro te in . P a tien ts  w i th  n o rm a l  b lo o d  v o lu m e  m a y  req tú re  
slosv in h ts io n  to  p r e v e n t  e x cess iv e  v o lu m e  e x p a n s io n .

As with other albumin Solutions, plasma protein bactíon 
should not be used for parenteral nutrìtion.

Administrotíon in childran. A  5 %  so lu tio n  o ỉ  p lasm a  p ro -  
te in  b a c tio n  m a y  b e  g iv e n  to  in ía n ts  a n d  y o u n g  c h ild rẹ n  
in  th e  m a n a g e m e n t o f  h y p o v o la e m ic  sh ô ck . Ă n  in itia l 
dose  o f u p  to  33 m L /k g  m a y  b e  g iv e n  b y  ỉn tr a v e n o u s  in fu -  
sion , a t  a  ra te  o f u p  to  lO m L /m in u te .  D o ses  s h o u ld  b e  
a d ju s te d  acco rd ỉng  to  t h e  c o n d ỉt io n  o f th e  p a t i e n t

Preparatìons
Proprietary Preparatiom (details a re  given in  V olum e B)

Singledngredient PreparatioM. Austrùr. Bìseko; Ger.: Biseko; Gr.: P lasm anatet; Hong Kong: P lasm anate t; Hung.: Biseko; Indon.: Plasm anate; Israel: P lasm anate; ItaL: PPS; Um an- 
Serum; Phữipp.: P lasm anatef; S~Afr.: Bioplasm a FDP; Singa
pore: Plasmanate; ThaL: B isekof; Turk.: Biseko; USA: Plasma- 
Plex; Plasmanate; Protenate.

Mubi-ũigredíent PrepomKons. Pin.: Tĩsseel Duo Quick; Ger.: Tis- 
sucol Duo S; Hssucol-Kit; Hung.: Hssucol-Kit; ItaL: Tỉssucob 
SweéL: Hsseel Duo Qulck; s « i í z . :  Tỉssucot D uo S f.

Phonnocopoaiol Prepanrinns
USP 36: Plasma Protein Fraction.

Platelets _
^Blódpladen Blodplater; Blodptãttar; Bloedplaatjes; Blut- 
: plãttchen; Piastnne;: PỊaqúeĩasr • Plaquettes; Plytek Krwĩ; 
Thrombocytes;Verihiutale;TpoMốoqmbi. -

Uses and Administration
B lood  p la te le ts  assist i n  t h e  h a e m o s ta tic  p ro ce ss  (p . 1124.3) 
b y  agg reg a tin g  to  fo rm  a  p la te le t  th ro m b u s , a n d  b y  re leasin g  
íac to rs  in v o lv ed  in  in it ia t in g  c o a g u la tio n .

T ran sỉu sio n s o f p la te le t  c o n c e n tra te s  a re  gi v e n  to  p a tie n ts  
w ith  th ro m b o c y to p e n ỉc  h a e m o r rh a g e  (see  p .  1 1 2 9 .2 ). T h ey  
a re  also  g iv en  p ro p h y la c tic a lly  to  red u c e  th e  b e q u e n c y  of 
h a e m o rrh a g e  in  th ro m b o c y to p e n ia  a s so d a te d  w i th  th e  
c h e m o th e ra p y  o f  n e o p la s tíc  d ise a se  (see p . 7 3 1 .2 ). 

R e íe ren ces.
1. Fresh-frozen PUsma, Cryopredpỉute, and PUcelets Admỉnỉstratỉoo 

Practỉce Guidelỉnes Develõpment Task Porce o ỉ the Coỉlege oỉ Ameiỉcan 
Pathologỉsts. Pracdce param eter for the use of fresh-frozen plasma, 
cryopredpitate, and pỉàtdets. JAMA 1994; 271: 777-81.

2. SchỉSer CA, t í  ai. Plâtelet ưanstusion for patíencs w tth cạncer dlnical 
pracdce guỉdelỉnes c t  the  American Sodety ữi Qỉnỉcaỉ Oncolỡgy. J  ơòt 
Oncol 2001; 19: 1519-38. Aỉso avaiỉabỉe ac  http://jcojscopubs.org/cgi/ 
reprim/19/5/1519.pdf (accessed 13/08/10)

3. Britỉsh Commỉttee for Sundards ỉn Haematoỉogy, Bỉood Transíusion 
Task Fũrce. Guiddỉnes ỉor the use of pUtelet transhisỉOĐỉ. Br ỉ  Haemaíol 
2003; 122: 10-23. Aỉso avaỉlable at: htq>://www.bcshguidelines.com/ 
pd£/pỉatdettrans040703.pdí (accessed 27/10/05)

4. Reaì JM, Blumberg N. optimỉxtng plateỉet transfusỉon th e n p y . Blood Rev 
2004; 18: 149-65.

5. Stroncek DF, Rebulla p. Pỉateỉet transỉusỉons. Lanctí 2007; 370:427-38.
6. Elebute M, tí ai. Pỉateỉet and  granuỉocyte transhisĩons. In: Conueras M, 

ed. ABCof trarư/úsion. 4 th  ed. Chichesten WUeY‘Bladtweũ, 2009: 22-6.

Adverse Eỉkcts and Precautìons
T ransm ission  o f in íe c tio n  h a s  b e e n  a s so c ia te d  w ith  th e  
tra n s ỉu s io n  o f  b lo o d  P ro d u c ts  in d u d in g  p la te le ts  (see  B lood, 
p . 1135.3). S ince  p la te le ts  a re  s to re d  a t  ro o m  te m p e ra tu re  
th e re  is i n a e a s e d  r isk  o f b a c te r ia l in íe c tio n  a f te r  t ra n s íu s io n . 
T ran sỉu sio n  re a c tio n s  in d u d in g  te v e r  a n d  u r tic a r ia  a re  n o t  
u n c o m m o n . R e d p ie n ts  o f m u ltip le  t ra n s ỉu s io n s  o f  p la te le t  
c o n c en tra te s  b o m  r a n d o m  d o n o rs  m ay  d e v e lo p  an tib o d ies  
to  HLA w h ic h  r e s u l t  in  im p a ữ e d  re sp o n s iv e n e ss  to  
su b se q u e n t tra n s ỉu s io n s . U se o í  le u c o c y te -d e p le te d  p la te le t  
c o n c e n tra te s  red u c e s  th e  ih d d e n c e  o f tra n s ỉu s io n  re a c tìo n s  
a n d  o f HLA se n sitisa tio n . P la te le t  c o n c e n ơ a te s  p re p a re d  
b o m  R h (D )-p o sitiv e  d o n o rs  s h o u ld  g e n ẹ ra lly  n o t  b e  g iv en  
to  R h (D )-n e g a tiv e  w o m e n  o f c h ild -beax ing  p o te n tia l . 
Id ea lly  p la te le t  c o n c e n tra te s  s h o u ld  also b e  A B O -co m p atib le  
w i th  th e  r e d p ie n t.

A B O  co m p atib ility . P la te ỉe ts  e x p re ss  th e  A B O  b lo o d  g ro u p  
a n ũ g e n s  a n d  th e  p la sm a  c o m p o n e n t  o f  p la te le t  c o n c e n -  
t ra te s  m ay  c o n ta in  a llo a n tíb o d ie s  b o m  th e  d o n o r  (see 
B lo o d  G roups, p . 1 1 3 6 .3 ). Id e a lly , 'A B O -id é n tic a l  p la te le t  
c o n c e n tra te s  s h õ u ld  b e  u se d , b u t  A B O -co m p atìb le  co ricen - 
t ra te s  a re  o b e n  u s e d  a n d  in c o m p a tib le  c o n c e n tra te s  m ay  
b e  u se d  in  a n  e m e rg e n c y . H o tv e v e r, th e  u se  ọ f  A B O -m is- 
m a tc h e d  p la te le ts  c a n  re d u c e  th e  elB cacy o ỉ  t h e  p la te le t  
tra n sb is io n . A lso, a c u te  h a e m o ly tic  re a c tio n s  c a n  o c c u r 
a b e r  in ỉu s io n  of m is m a tc h e d  p la te le ts  ư  th e  in ỉu s e d

The Symbol ®  denotes a substance vvhose use may be restricted in  certain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed
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p la s m a  c o n ta in s  h ig h  a n tib o d y  t itre s  o r  th e  v o ltim e  o ỉ  
p la s m a  in íu s e d  is la rg e . S o m e h a v e  su g g e ste d  th a t  sc re e n -  
in g  d o n o r s  fo r  h ig h  a n tib o d y  t i t te s  s h o u ld  b e  ro u tin e  in  
o r d e r  t o  a v o id  th is , b u t  th e r e  is  n o  c o n se n su s  a s  to  th e  
d e h n i t ío n  o ỉ  c rid c a l t iữ e .  T h ere  h a v e  b e e n  m ix e d  rep o r ts  
o n  w h e t h e r  th e  u s e  o ỉ  A B O -m ism a tc h ed  p la te le ts  h a s  a n  
e ffe c t o n  t h e  r e d p ie n t 's  lo n g - te rm  d in ic a ]  c o u rse . 

R e v ie w s .
1. Loxano M, Cid J. The dỉnỉcaỉ ỉropỉlcattons oi pỉatelet ưansỉusioĐS 

assodated wỉth ABO or Rh(D) ỉncompatibỉỉỉty. Tramỷus Mcd. Rev 2003; 
17: 57-68.

HLA antíbodies. P la te le ts  o b ta ỉn e d  f rọ m  s in g le  d o n o rs  
h a v e  b e e n  u se d  in  p a tie n ts  r e c e ỉv in g  m u ltíp le  ư a n s íu s io n s  
o f  p la te le t  c o n c e n tra te s  to  r e d u c e  th e  ỉo rm a tio n  o f 
a n tib o d ie s  to  HLA. S o m e p ra c tit io n e r s  su g g e st’ th a t  
p a tie n ts  w h o  a re  lik e ly  to  n e e d  lo n g - te rm  p la te le t  s u p p o rt  
s h o u ld  b e  ty p e d  ío r  HLA A a n d  B  a n tig e n s  a n d  s c re e n e d  
fo r  H LA  a n tib o d ies . L e u c o c y te -d e p le te d  p la te le ts  a n d  UVB- 
i r r a d ia te d  p la te le ts  h a  v e  a lso  b e e n  trie d . A  s tu đ y 2 in  5 30  
p a tie n ts  'fo u n d  th a t  th e  in c id e n c e  o f  p la te le t  re írac to rin e s s  
w a s  r e d u c e d  fro m  13 %  o f th o se  p a tíe n ts  re c e iv in g  p o o le d  
p la te le t  c o n c e n tra te s  to  3 %  a n d  5 %  of th o se  re c e iv in g  Ieu - 
c o c y te -d e p le te d  a n d  U V B -irrad ia ted  p la te le ts . resp e c tiv e ly . 
A  m e ta -a n a ly s is ’ o f  th is  a n d  e a r l ie r  sm all s tu d ie s  a lso  co n - 
d u d e d  t h a t  leu c o c y te  d e p le tio n  re d u c e d  th e  risk  o f  a llo im - 
m u n is a t io n  a n d  p la te le t  re íra c to rin e s s . S o m e  g u id e lin es4 
h a v e  n o n e th e le s s  c o n s id e re d  th a t  th e r e  is n o  c o n v in d n g  
e v id e n c e  o f  d in ic a l  b e n e S t  from  ro u tin e  use .

1. D an ME, SchiSer CA. Sưatrgies lor managing reíractoriness to plaielet 
transíusỉons. Curr Hematoỉ Rcp 2003; 2ỉ 158-64.

2. The Tỉiaỉ to Ređuce Aỉỉoỉmmunization to Piatelets Study Group. 
Leukocyte reductỉon and ultraviolet B Ixradiatìon oí plateỉets tõ prevent 
aũoỉzzununỉzatíon and re&aaorínesỉ to  platelet uansỉusions. N  En$l J  
Med 1997; 337: 1861-9.

3. Vamvakas EC. Meta-analysis oỉ randomỉzed conưolled trials of the 
eỄGcacy of white ceỉl reduction in preventíng HLA-alloimnuinìzaỉion 
and  reỉractoriness to randora-donor platelet transỉusions. Transỷus Mĩd  
Rev 1998; 12: 258-70.

4. Brìtish Commỉttee for Standards in Haexnatoỉogy, Blood Transíuáon 
Task Force. Guỉdeỉỉnes oo the dỉnỉcaỉ use of leucocyte-depleted bỉood 
com ponents. Transpts Med 1998; Sỉ 59-71. Aỉso avalỉabỉe at: im p://www. 
bcshguidelines.com/pdi/transl29.pd/ (accessed 27/10/05)

P l e r i x a í o r  IU SA N , H N N I ■

AM D -3100; JM-310Ọ; Plérìxaíor, Plerixaíòrum ; SDZ-SID-791; 
SID-791; n/iepviK caộop.

, 1,1 '- (1 ,4 -P h en y len eb ism eth y len e)b is(1 ,4 ,8 ,11 - te traazacy c lo -
te tra d e c a n e ) .  r
C2BH5«Nf!= 5 0 2 £
CAS —  110078-46-1 (plenxaỉor); 155148-31-5 (plertxaỉor 
hydrochloride}.-- r _ •
ÁTC— L03AX16.
ATC Vet —  QL03AX16.
UNII —  S91SPS499N.

Uses and Administration
P le rix a ỉo r  i ỉ  a  CX CR 4 c h e m o k in e  r e c e p to r  a n ta g o n is t  th a t  
b lo ck s  t h e  b in d in g  o f  s tro m a l c e lí-d e riv e d  ía c to r  l o . l t  
in h ib i ts  t h e  r e te n t io n  o f  h a e m a to p o ie t ic  s te m  cells in  b o n e  
m a r ro w , a n d  ứ ic rea se s  th e i r  n u m b e r  in  p e r ip h e ra l  b lood . In  
p a d e n ts  w i th  n ọ n - H o d g k in 's  ly m p h o m a  o r  m u lt ip le  
m y e lo m a , p le i ix a ío r  is  u se d , w i th  g ra n u lo c y te  c o lo n y - 
s tim u la tin g  ía c to r  (G -CSP), to  m o b ilise  s te m  cells fo r 
c o lle c tio n  a n d  s u b s e q u e n t  a u to lo g o u s  tra n s p la n ta tio n  (see 
H a e m a to p o ie tic  S te m  C ell T ra n sp la n ta tio n , p . 193 7 .1 ). G- 
CSF is g iv e n  fo r  4  d a y s  b e ío re  th e  f ir s t  d o se  of p le r ix a ío r , a n d  
o n  e a c h  m o m in g  b e ío re  a p h e re s is . A  d o se  o ỉ  p le r ix a ío r  
2 4 0 m ic ro g ra m s /k g  is g iv e n  b y  s u b c u ta n e o u s  ũ ỹ e c tio n  6 to  
11 h o u r s  b e ỉo re  s ta i t in g  a p h e re s is , u su a lly  ỉo r  u p  to  4  
c o n s e c u tiv e  days. T h e  do se  s h o u ld  n o t  e x c ee d  4 0  m g  daily . 
F o r  r e d u c e d  doses  to  b e  u s e d  in  r e n a l  im p a irm e n t,  see  
b e lo w .

R e íe re n c e s .
1. Holtan SG, t í  aL AMD 3100 aữects autograh ỉymphocyte coDectỉon and 

piogrrssỉon-ỉree survival aỉter autoỉogous stém ceD transplantation ỉn 
non-Hodgkin lympboma. Clm Lymphoma Mytloma 2007; 7: 315-18.

2. G adtt Y, tí  aĩ. Improved mobilizatỉoa of perìpheral btood CD34+ ceỉỉs 
and  dcndritíc ceũs by AMD3100 plus gnnulocyie-colooy-stimuỉating 
ỉactor ỉn non-Hodgkin's ỉymphoma patíents. Stem Ceỉìs Dev 2007; 16: 
657-66.

3. Calandra G, tí  ai. AMD3100 plus G-CSF can successỉuỉỉy mobỉỉize CD34+ 
ceỉlỉ ừom  DOD-Hodglán's lymphoma. Hodgkin's dỉsease and mulnple 
m ydom a patỉents prevỉousỉy ỉalling mobilỉzatỉon with chemotberapy 
and /o r cytoldne treatm ent: compaỉsíonate use da ta. Bone Marrõw 
Transplarữ 2008; 41: 331—8.

4. Cashén A. etal. A phase n  stuđy of plerixaỉor (AMD3100) pius G-CSF ỉor 
autologous bematopoỉetic progenỉtor ceũ mobilỉxaúon in patiems with 
Hodgkỉn ỉymphoma. Biol Bìood M am w  Transpỉaní 2008; 14:1253-61.

5. Wagstaff AJ. Plerixaíor. in patỉents w ith non-Hodgltín's lymphoma or 
m uhỉpỉe m yelonu. Drugs 2009; 69: 319-26.

6. DỈPerãỉo JF, et a l  3102 Investígators. Plerixaíor and G-CSF venus 
pỉacebo and  G-CSF to  mobQỉze hematopoietỉc stera ceỉỉs íor autoỉogous 
stem  cell transplamatỉon ỉn patíents w ỉth multìple myeỉotna. Blood 2009; 
113: 5720-6.

7. DtPersio JF, et ai. 3101 ỉnvestỉgators. Phase m  prospectíve randomỉzed 
double-blỉnd placebo-controned nỉaỉ of pỉerỉxaíor plns granulocyte 
colony-stimulating ía a o r  compared w ith placebo plus granuỉocyte 
colony-stimulatíng ỉa a o r  ỉor autologous stetn-ceU mobilỉzatỉon and

transpỉantatỉon íor patỉents wỉth non-Hodgkin's lymphoma. J  ơ in  Oncol 
2009 ;27:4767-73 .

Administration in renal impairment. I n  m o d e ra te  a n d  
s e v e re  r e n a l  im p a in n e n t  (c re a tin in e  d e a ra n c e  5 0 m L /m in  
o r  le ss )  t h e  d o se  of p le i ix a ỉo r  s h o u ld  b e  re d u c e d  to  
ló O m ỉc ro g ra m ỉ/k g , g iv ẽ n  b y  s u b c u ta n e o u s  in je c tio n  6  to  
11 h o u r s  b e ío re  a p h e re s is , ũ su a lly  fo r  u p  to  4  c o n se c u tiv e  
d a y s . T h e  d a ily  dose  s h o u ld  n o t  e x c e e d  2 7  m g . T h e re  is 
in s u íB d e n t  in ío rm a t io n  to  r e c o m m e n d  d o ses  fo r  p a tie n ts  
o n  h a e m o d ia ly s is .

A c Ạ ^ ẹ r s e E Í k d s [ O ^ p ^ a u t ì o n s

A d v e rse  g a s ơ o in te s tin a l  e ííe c ts  a re  c o m m o n  w ith  t h e  u s e  o f 
p le r ix a lo r  a n d  in d u d e  d ia r rh o e a ,  n a u s e a ,  v o m itin g , 
O a tu le n c e , a b d o m in a l d is te n tio n  o r  p a in ,  dysp ep sia , a n d  
d r y  m o u th .  O th e r  c o m m o n  e ííe c ts  i n d u d e  ỉa t ig u e ,  
a r th ra lg ia ,  h e a d a c h e , d izz in ess . in so m n ia , h y p e rh id ro sis , 
a n d  e ry th e m a .  In je c tio n  s ite  rea c tio n s  a lso  o c c u r  ừ e q u e n t ly .  
S y s te m ic  re a c tio n s  o c c u rr in g  vvithin a b o u t  30  m in u te s  of 
in je c tio n  h a v e  b e e n  re p o r te d  in  a sm all n u m b e r  of p a tie n ts , 
a n d  in d u d e  u r tic a ria , p e rio rb ita l  svvelling, d y sp n o e a , a n d  
h y p o x ia .  S o m e  cases o f  vaso v ag a l r e a a io n s ,  o r th o s ta tic  
h y p o te n s io n , a n d  sy n co p e, vvithin 1 h o u r  o f in je c tio n , h a v e  
a lso  b e e n  re p o r te d . B ased  o n  s tu d ies  shovving sp le n ic  
e n la r g e m e n t  a h e r  p le r ix a ío r  a d n ũ n is t ra t io n  in  raíi, it is 
re c o m m e n d e d  th a t  p a tie n ts  w ith  left u p p e r  a b d o m in a l p a in  
a n d /o r  s c a p u la r  o r  s h o u ld e r  p a ỉn  sh o u ld  b e  in v e s tig a te d  lo r  
s p le n ĩc  in te g r ity .

A s th e  u se  of p le r ix a lo r  w i th  g ra n u lo c y te  co lo n y - 
s t im u la tin g  íaCTor in c re a se s  d r c u la tin g  leu c o c y tes , w h i te  
b lo o d  ce ll c o u n ts  sh o u ld  b e  m o n ito re d . P le r ix a ío r  s h o u ld  be  
u s e d  w i th  c a u tio n  w h e n  th e  n e u ư o p h i l  c o u n t  is a b o v e  
5 0  0 0 0  c e lls /m ic ro litre . T h ro m b o c y to p e n ia  h a s  also  o c c u rre d  
a n d  p la te le t  c o u n ts  s h o u ld  b e  m o n ito re d . P le rix a ío r  sh o u ld  
n o t  b e  u s e d  ío r  s tem  cell m o b ỉlis a tio n  a n d  co lle c tio n  in  
p a tíe n ts  vvith le u k a e m ìa , as th e re  is a  rísk  o f  m o b ilis in g  
le u k a e m ic  ce lls  w h ic h  c o u ld  c o n ta m in a te  th e  a p h e re s is  
p r o d u a .

B a se d  o n  its  m e c h a n ism  of a c tio n , p le r ix a lo r  h a s  th e  
p o te n t ia l  to  c a u se  c o n g e n ita l  m a l ío ư n a t io n s  w h e n  g iv e n  to  
p r e g n a n t  w o m e n . T e ra to g ẹ n id ty  h a s  b e e n  s h o w n  in  animal 
s tu d ie s .

Porphyria. T h e  D m g  D a ta b a se  fo r A c u te  P o rp h y ria , com - 
p ile d  b y  th e  N orvvegian P o rp h y ria  C e n tre  (N A PO S) a n d  
th e  P o rp h y ria  C e n ư e  S w e d e n , d a s s ih e s  p le r ix a ío r  a s  p ro b - 
a b ly  n o t  p o rp h y rin o g e n ic ;  it  m a y  b e  u se d  as  a  d ru g  o f  fư s t 
c h o ic e  a n d  n o  p re c a u tio n a  a re  n e e d e d .1

1. The Drug Database for Acute Porphyrỉa. Avaiỉabỉe aL http://w w w . 
drugs-porphyna.org (accessed 13/10/11)

Pharmacokinetìcs
P e a k  p la sm a  c o n c e n tra t io n s  o f p le r ix a lo r  o c c u r a b o u t  30  to  
6 0  m in u te s  a f te r  a  s u b c u ta n e o u s  dose . I t  is a b o u t  58%  
b o u n d  to  p la s m a  p ro te in s  a n d  la rg e ly  c o n íin e d  to  th e  
e x tra v a sc u la r  O uid sp ace . P le rix a ío r  is n o t  m e ta b o lìse d . 
A b o u t  7 0 %  o f a  dose  is e lim in a te d  in  th e  u r in e  vvithin 2 4  
h o u r s  a f te r  a  d o se , a n d  th e  te rm in a l p lasm a  h a lf- iư e  is a b o u t 
3 to  5 h o u rs .

Preparatìons
Proprietary Preporotions (details are given in V olum e B)

Single-ingredient Preportrtions. Austral.: M ozobil; Austría: 
M ozobil; Belg.: Mozobil; Canad.-. M otũbil; Cz.: Mozobil; Denm.: 
M ozobil; Fr.. Mozobil; Ger.: Mozobil; Gr.: M ozobil; IrỊ.: M ozo- 
bil; Israel: M ozobil; Nettu: MozobiL- Norw.: M ozobil; PòL: 
M ozobii; PorL: Mozobil; Singapore: M ozobil; Spain: MozobiI; Swed.: M ozobil; UK: M ozobil; USA: M ozobil.

P o l ic r e s u le n  ỊríNNỊ

Ađdum  Metacresòlsulíonicum c  Formáldehydo; m-Cresol- 
sulphonic add-formaldehyde condensation product; Dicre- 
sulene polymer; Dihydroxydimethyldiphenyímethanedisul- 
p h o n ic  á c id  p o ly m e r ;  F o r m a ld è h y d h a lt ig  

’ Metakresolsuiíonsyra; Formãldehydipitọinen Metakresolisul- 
fonihappo; Metacresolsulfonic Ádd-Formaldehyde; Meta-, 
cresolsulphonic Acid-Formaldehyde; Methylenebis(hydro- 
xyto luenesu íphon ic  acìd) polym er; Policrésuiène;- 
Policresuleno; Polịơesulenum; Polikresuleeni; Polikresulen; 
Polímero de dịợesuleno; Polỵcresolsụlíonate; nonnxpe3y- 

,/ieH, . ....
a-(4-Hydroxý-2-methyl-5-sulfobenzyO-tứ-(4-hydroxy-5-sulfo- 
ó-tolyl)poly[(4-hydroxy-2-m ethyl-5-sulfo-m -phenylene) 
methylene]; 2-Hydroxy-p-toluenesulfonic add, polymer with 
formaldehyde.
(C8H90 4S)(C»H80 4S)n(C7H A S )
C4S —  9011-02-3; 101418-00-2.
ATC —  D08AE02; G0IAX03.
ATC Vet —  ŨD08AE02; QG0ỈAX03; QG51AD02.

Profile
P o lic re su le n  is u s e d  as  a  to p ic a ỉ h a e m o s ta tic  a n d  a n tis e p i íc. 
I t  is a lso  u s e d  s im ila r ly  in  v e te r ín a ry  m e d id n e .

Preparatìons
Propõetory Preparolìons (details a re  given in  V olum e B)

Sỉngle-ingredieni Prepom tiom . Arg.: Albocresil; Braz.: A lboc e- 
sil; China: A lbothyl ( S S í f ) ;  Cz.: V agothylt; Ger.: A lbotbyl; Hong Kong: A lbothyl; Hung.: Vagothyi; Indon.: A lbothyb ItíÍL: 
Em ahob Negatol; Malaysia: A lbothyl; Mex.: A lbothyb Philipo.: 
Albothyl- PoL : A lbothyí; Vagothyl; Port : Nelex; Rus.: V agotl yl 
(Banmui); Singapore: Aỉbothyl; Switz.: Negatol D ental.

Mubi-ingredient Preporotioiu. Arg.: Proctyl; Braz.: Proctox-H; 
Proctyl; Cz.: Faktu; Ger.: F a k tu f; Hong Kong: Faktu; Ind a: 
Faktu; ỉndon.: F aktu ; Mex.: P ro tto ad d ; Phũipp.: Faktu; P o r t:  
Faktu; singapore: F aktu ; Switz.: Faktu.

P o l y g e l i n e  ỊBAN , p iN N i  ®

Poligelina; Polygéline; Polygelinum; np/inrennH.
C4S —  ^15-56-9.
ATC —  B05AA10.

D e s c r ip t io n .  P o ly g e lin e  is a  p o ly m e r  p re p a re d  b y  CTO' s- 
lin k in g  p o ly p e p tid e s  d e riv e d  f ro m  d e n a tu re d  g e la tin  vvitb a 
d i- iso c y a n a te  to  fo rm  u re a  b rid g e s .

IncompatibilHy. In tra v e n o u s  p re p a ra tio n s  o f  p o ly g e lin e  
c o n ta in  c a ld u m  io n s  a n d  a re  in c o m p a tib le  w i th  d tra t i íd  
b lood .

Uses and Administration
P o ly g e lin e  is a  p la sm a  v o lu m e  e x p a n d e r  u s e d  as  a  3 .5  ’/o 
s o lu t io n  w i th  e le c t r o ly te s  in  t h e  m a n a g e m e n t  jf  
h y p o v o la e m ic  s h o c k  (p. 1 2 7 9 .3 ). T h e  r a te  o f in íu s io n  
d e p e n d s  o n  th e  c o n d it io n  o f th e  p a tie n t  a n d  d o e s  n a t  
n o rm a lly  e x c e e d  5 0 0  m L  in  60  m in u te s  a l th o u g h  it m a y  b e  
g re a te r  in  e m e r g e n d e s .  In itia l doses  fo r h y p o v o la e m ic  sho-:k  
u su a lly  c o n s is t o f  5 00  to  lOOOrnL; u p  to  1 5 0 0 m L  o f  b lo o d  
loss c a n  b e  re p la c e d  b y  p o ly g e lin e  a lo n e . P a tie n ts  lo s in g  
g re a te r  v o lu m e s  o f  b lo o d  w ill r e q u ire  b lo o d  ư a n s íu s io n  as 
vvell as p la sm a  e x p a n d e rs .

P o ly g e lin e  is a lso  u se d  in  e x tra c o rp o re a l  p e r tu s io n  ílu ids, 
a s  a  p e rh is io n  Q uid fo r  iso la te d  o rg an s , as ílu id  re p la c e m e n t  
in  p lasm a  e x c h a n g e , a n d  as a  c a rr ie r  s o lu tio n  fo r  in su l in .  F o r 
p lasm a  e x c h a n g e , u p  to  2 litre s  oi p o ly g e lin e  m a y  b e  g iv e n  
as  so le  re p la c e m e n t  flu id .

As fo r  G e la tm , p . 1154 .2 .

Hypersensitivity. F a ta l  re a c tio n s  a í te r  p o ly g e lin e  in íu s io n  
h a  v e  b e e n  re p o r te d  in  2 p a tie n ts  w i th  b ro n c h ia l  a s th m a .u  
B o th  p a tie n ts  w e r e  u n d e rg o in g  e p id u ra l a n a lg e s ia  w i th  
b u p iv a c a in e  a n d  p o ly g e lin e  w a s  g iv en  to  c o r r e a  h y p o -  
te n s io n  th a t  h a d  n o t  r e sp o n d e d  to  in íừ s io n  o f  cry sta llo id s . 
O n e  p a tie n t  d e v e lo p e d  ío ca l se iz u res .J B o th  p a tie n ts  d ev e l-  
o p e d  r e ừ a a o r y  b ro n c h o s p a s m  a n d  c a rd ia c  a rrh y th m ia s  
a n d  d ie d  d e sp ite  in te n s iv e  r e s u s d ta t io n  a tte m p ts .

L icen sed  p ro d u c t  in ío rm a t io n  re c o m m e n d s  th a t  p r o p h  '- 
lax is w i th  h is ta m in e  H i - a n d  H 2-an ta g o n is ts  s h o u ld  b e  g iv en  
to  p a tìe n ts  w i th  k n ovvn  a lle rg ic  c o n d itio n s  s u c h  as  a s th m  1. 
S im ila r a d v ic e  h a s  b e e n  o H e re d 3 fo r  p a tie n ts  u n d e rg o ir  g 
a n a e s th e s ia  a n d  rec e iv in g  p o ly g e lin e  íollovvữig ũ n d in g s  I if 
a n  in c re a se d  ữ id d e n c e  o f se v e re  h ỉs ta m in e -re la te d  re a c tio i.s  
in  su c h  p a ú e n ts .  N e v e rth e less , se v e re  r e s p ừ a to ry  d is ơ e  .s 
d e v e lo p e d  in  a n  a s th m a tic  p a tíe n t  g iv e n  p o ly g e lin e  u n d e r  
sp in a l a n a e s th e s ia  de sp ite  p re m e d ic a tio n  vvith b ro n c h o -  
d ila to rs  a n d  a n tih is ta m in e s .4

T h e re  is a  p o ssib ility  o f cross re a c tiv ity  b e tw e e n  
p o ly g e lin e  a n d  s u c d n y la te d  g e la r in  (see  G e la tin , p . 1 1 5 4 .2 ).

1. Freemao MK. Fstal reaction to haemaccel. Anaeữhaia 1979; 34: 341-3.
2. Barratt s. Purceỉl GJ. R eỉraaory bronchospasm íollovving 'Haemaccel* 

iníusion and  bupỉvacaine epidural anaesthesỉa. Anacsth ìntensivt Cart 
1988; 16: 208-11.

3. Lorern Vỉ, tí  aỉ. Inddence and dinical ỉmportance of perioperative 
hỉscamỉne relcase: nndom ised study of volume loading and antỉhỉsĩ- 
amines aỉter ỉn d u a io o  oí anaesthesia. Lartcet 1994; 343: 933-40.

4. Kathlrvd s. tí ai. Severe liíc threaieoing reacũon to  Haemacceỉ ỉn a 
patìent w ỉth bronchiaỉ asthma. Eur J  Anaesthaioi 2001; 18: 122-3.

Precautions
P re c a u tio n s  th a t  s h o u ld  b e  o b se rv e d  w ith  p la s m a  e x p a n d e rs  
a re  d e sc rib ed  u n d e r  D e x ư a n  70 , p . 1139 .2 , a n d  s h o u ld  b e  
c o n s id e red  w h e n  p o ly g e lin e  is u se d  fo r  th is  p u rp o se .

P o ly g e lin e  p r e p a r a tio n s  c o n ta in  c a ld u m  io n s  a n d  
th e re ío re  s h o u ld  b e  u se d  vvith  c a u tio n  in  p a tie n ts  b e in g  
tre a te d  w ith  c a rd ia c  g lycosides.

Phamiacokinetics
Like g e la tin , p o ly g e lin e  is e x c re te d  m ain ly  in  t h e  u r in e .  T h e  
h a lí- iư e  is a b o u t  5 to  8  h o u rs .

All cross-references reíer to entries in Volume A
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Renal impairment. I n  a  s tu d y ' in  52 p a tìe n ts  w ith  n o rm a l  
o r  im p a ire d  r e n a l  h m c t io n  g iv e n  500  m L o f  p o ly g e lin e  
3 .5 %  a b o u t  5 0 %  o f  t h e  d o se  w a s  e x c re te d  in  t h e  u r in e  
w i th in  4 8  h o u rs  in  th o s e  w i th  n o rm a l r e n a l  íu n c t ìo n . 
E x c re tio n  o f  p o ly g e l in e  in  th o se  w ith  r e n a l  im p a irm e n t, 
b a se d  o n  th e  p a t i e n t 's  g lo m e ru la r  Ẽ lư a t io n  ra te  (G FR), 
vvas í o u n d  to  bẽ:
•  GFR 31 to  90  m L /m in u te :  u n im p a ire d
•  GFR 11 to  3 0 m L /m in u te :  s lig h tly  re d u c e d
•  G FR 2 to  lO m L /m in u te :  re d u c e d  to  2 7 %  in  48 h o u rs
•  G FR 0 .5  to  2 m L /m ỉn u te :  re d u c e d  to  9 .3 %  in  48  h o u rs  
T he  m e a n  haU -life  o f  t h e  e lim ỉn a tio n  p h a s e  w a s  505 
m in u te s  in  th o se  w i th  a d e q u a te  re n a l  fu n c tío n , in c re a sỉn g  
to  9 8 5  m in u te s  i n  th o s e  w ith  e n d -s ta g e  re n a l  ỉa i ỉu re . 
P o ly g e lin e  500  m L  o f  3 .5 %  s o lu tio n  c o u ld  b e  g iven  tw ic e  
w e e k ly  f o r  1 to  2  m o n th s  e v e n  in  p a tíe n ts  w i th  to ta l a n u r ia .

1. Kõhỉer K. tí ai. EUraỉnatíon of hexamethylene dỉỉsocyanate Gross-Unked 
polypeptỉdes in patỉents w ith n o m u l or impaỉred renal function. Eur J  
Clin PharrtuKOÌ 1978; 14: 405-12.

Preparatíons
Proprietary Preparatians (detailỉ a re  given in  Volum e B)

Sngle-ingrednnt Preparations. Arg.: H aem accet AustraL: 
Haem accel: Auĩtria: H aem acce lt; Braz.: Haem acceb Chile: 
Elcelt; Denm.: H aem accel; Ger.: H aem acce]f; Gr.: Haemaccel; India: H aem acctl; Indon.: Haem accel; IrL: H aem accet ItaL: 
Emagel; Gelplex; Mex.: Haemacccl; P hygelú it; Neth.:
H aem acceb Norw.: H aem acceb NZ: Haemaccel; Pkúìpp.: Plas- 
m ax; PorL: H aem accel; S.Afr.: Haemaccel; Singapore.
H aem accel; Thai.: H aem acceb  P lãsm axt: UK: H aem accelt-

Protein c
Autoprothrombin IIA; Factor XIV; Proteínạ C  n pơ reM H  c  
ATC — B01AD12. :
ATC Vet —  QBOỉADU. "  ; - . .
UNII — 3Z6S89TXPW.

D r o t r e c o g i n  A l f a  ( A c t ì v a t e d )  ỊBAN, USAN. riNNi 
Drotrecogina alfa (activada); Drotrécogine Alfo (activé); 
Drotrecoginum Alfa; Drotrecoginum Alfa (activatum); 
Droơekogiinialta; Droừekogin Àifa; LY-203638; /IporpeKorMH 
A/Ibệa (activaTed).
Recombinant human activated protein c (rh-APQ.
CAS — 98530-76-8.
ATC —  B01AD10.
ATC Vet —  QB01ẠDI0. 
um —  JGH8MYC891.

Ịn co m p a tib iS ty . I n  a  s im u la te d  Y -site s tu d y ,1 o n ly  6 o f  3 4  
d ru g s  w e r e  í o u n d  to  b e  b o th  p h y sic a lly  a n d  c h e n ũ ca lly  
c o m p a tib le  vvith d r o tre c o g ln  a lfa  (ac tiv a te d ); th ese  w e re  
c e ỉtr ia x o n e , d s a tr a c u r iu m , f lu co n azo le , g ly ce ry l t r in h ra te ,  
p o ta s s iu m  c h lo riđ e . a n d  v aso p ress in . D ru g s fo u n d  to  b e  
in c o m p a tib le  'w e re  a d re n a l in e  h y d ro ch lo rid e , a lb u m in , 
a m io d a ro n e  h y d ro c h lo r id e ,  a m p id l l in  w i th  su lb a c tam , 
c e fta z id ũ n e , d d o s p o r ìn ,  d p ro A o x a d n , d in d a m y d n ,  d o b u t-  
a m in e  h y d ro c h lo r id e ,  d o p a m in e  h y d ro c h lo r id e , ío sp h e n y -  
to in , h iro sẹ m id e , g e n ta m id n  suU ate, h e p a r in  sod iu m , im i-  
p e n e m  vvith  d la s ta t in ,  in su lin , le v o ũ o x a d n , m a g n e s iu m  
su lfa te , m e ư o n id a z o le ,  m id a z o la m  h y d ro ch lo r id e , n i tr o -  
p ru ss id e  so d iu m , n o r a d r e n a lin e  a t íd  t a r t ra te ,  p ip e ra d ll in  
w ith  ta z o b a c ta m , p o ta s s iu m  p h o s p h a te ,  ra n it id in e  h y đ ro -  
c h lo r ìd e , t ic a rd lh n  w i th  d a v u la n ic  a d d ,  to b ra m y d n  su l-  
fa te , a n d  v a n c o m y õ n  h y d ro c h lo r id e .

1. Mann HJ, t l  al. Physỉcal and Chemical compatibility of drotrecogin al(a 
(acTỉvated) wiih 34 drugs durỉng sỉmulated Y-sỉte admỉnisirarion. Am J  
Htallh-Syit pharm 2004: 61: 2664-71. Correction. ibid. 2005: 62: 1134.

Uses and Admỉnistration
P ro te in  c  is a n  e n d o g e n o u s  in h íb ito r  o f b lo o d  c o a g u la tio n  
(see  H aem o sta s is  a n d  F ib rin o ly s is , p . 1 1 2 4 .3 ). A  p re p a ra ú o n  
o f p r o te in  c p u r iC e d  f ro m  h u m a n  p lasm a  is u se d  in  t h e  
m a n a g e m e n t  o f t h ro m b o e m b o l ic  d iso rd e rs , in d u d ỉn g  
c o u m a r in - in d u c e d  s k in  n e c ro s is, in  p a tie n ts  vvith c o n g e n ita l  
d e h d e n c y  o f  p r o te in  c. T h e  d o se  s h o u ld  b e  a d ju s te đ  
a c co rd in g  to  r e s p o n s e  in  p r o te in  c ac tìv ity ; 100%  a c tiv ity  
s h o u ld  b e  ta rg e te d  in it ia l ly  fo r  a c u te  th e ra p y , th e n  a d ju s te d  
to  b e  m o re  t h a n  2  5 %  f o r  th e  d u r a t io n  o f e a tm e n t.  L icen sed  
UK p r o d u c t  in ío r m a t io n  su g g ests  a n  in it ia l  do se  o f  6 0  to  
80  in te m a t io n a l  u n i ts /k g .  I n  t h e  USA, a n  in it ia l  dose o f  100  
to  120  I n te r n a t io n a l  u n i t ỉ /k g  is su g g e ste d  fo r  a c u te  ep iso d e s  
a n d  s h o r t - te r m  p ro p h y la x is  o f th ro m b o e m b o lism , íoUovved 
b y  3 d o se s  o f 6 0  to  8 0 u n i ts /k g  e v e ry  6  h o u n ,  t h e n  
m a in te n a n c e  d o ses  o f  4 5  to  6 0  u n i ts /k g  e v e ry  6  o r  12 h o u r s .  
D oses o f  4 5  to  6 0  u n i ts /k g  e v e ry  12 h o u rs  a re  su g g ested  fo r  
l o n g - te n n  p ro p h y la x ls .  A s a  so lu t ío n  o !  lO O in te m a tio n a -  
1 u n i ts /m L  it  is g iv e n  b y  in tr a v e n o u s  in je c tio n  a t  a  m a x im u m  
ra te  o ỉ  2  m L /m in u te .

F o r  t h e  u se  o f  p r o te in  c in  c h ild re n , see  be lo w . 
D ro tre c o g in  a lía  (a c tiv a te d )  is  a  re c o m b in a n t  a c tiv a te d  

p r o te in  c t h a t  h a s  b e e n  u s e d  in  th e  m a n a g e m e n t  o f  s e v e re

sepsis in  h ig h -r isk  p a tle n ts  w i th  m u ltìp le  o rg an  failu re . I t  is 
u n d e r  in v e s tig a tio n  in  t h e  ư e a tm e n t  o f  a c u te  re sp ira to ry  
d isư e ss  sy n d ro m e .

Administration in children. D osage reg im e n s  o£ p ro te ín  c 
u s e d  fo r  c h ild re n  a n d  n e o n a te s  w i th  p ro te in  c d e ũ d e n c y  
a re  th e  sa m e  as  th o se  u se d  in  a d u lts  (se e  ab o v e ). H o w ev er, 
ío r  c h ild re n  w e ig h in g  less t h a n  lO k g  th e  ra te  o ỉ  in ịe c tio n  
s h o u ld  n o t  e x c e e d  0 .2  m L /k g  p e r  m in u te .

Severe sepsis. S e v e re  sep sis  (sepsis a s s o d a te d  w lth  a c u te  
o rg a n  d y s fu n c tio n ; se e  S e p tic a e m ia , p .  203 .2 ) in v o lv e s  a  
sy s te m ic  in fla m m a to ry  re sp o n se , in a p p ro p r ia te  c o ag u ỉa -  
t io n ,  a n d  im p a ữ e d  B brin o ly sis . T h e se  c o n tr ib u te  to  th e  
d e v e lo p m e n t  o ỉ  d is s e m in a te d  in tra v a s c u la r  c o a g u la tio n  
(DIC) a n d  tn ic ro v a sc u la r  th ro m b o s is  (p . 1126 .1 ). E n d o g e n - 
o u s  p r o te in  c b e c o m e s  d e p le te d  as i t  is ac tiv a te d  in  a n  
a t te m p t  to  r e s to re  h o m o e o s ta s ĩs . I n  t h e  sm all n u in b e r  o ỉ 
cases  th a t  h a v e  b e e n  r e p o r te d ,1'3 p r o te in  c r e p la c e m e n t 
a p p e a re d  to  im p ro v e  ra te  o f  su rv iv a l a n d  d in ỉc a l  o u tc o m e  
in  t h e  m a n a g e m e n t  o f p u r p u ra  h ilm in a n s  a n d  DIC in  
s e v e re  m e n in g o c o c c a e m ia . P ro te in  c h a s  also  b e e n  u s e d  in  
a  fe w  p a tie n ts  w i th  p u ip u r a  fu lm in a n s  a s so d a te d  w ith  
sepsis c a u se d  b y  o th e r  o rg a n ism s  s u c h  as  Streptococcus pncu- 
moniae.*

D ro tre c o g ứ i a lỉa  (ac tiv a te d )  vvas s tu d ie d  in  th e  m a n a g e -  
m e n t  o f s e v ere  sep sis  a n d  í o u n d  to  re d u c e  m o rb id ity  a n d  
m o rta li ty , b u t  w i th  a n  in c re a se d  r is k  o f  se rio u s  b lee d in g  
e v e n ts 5 ’  (see  a lso  E ffects o n  th e  B lo o d , b e lo w ). P o ọ led  
s tu d y  d a ta  su g g e ste d  th a t  e a r l ie r  ư e a tm e n t  (v rith in  2 4  h o u is  
o f flrs t o rg a n  d y s h in c tio n )  w a s  a s s o d a te d  w ith  m o re  b e n e fit 
t h a n  l a te r  ư e a tm e n t ,10 a n d  s u b g ro u p  a n a ly s is  su g g ested  th a t  
th e  b e n e h ts  w e re  g re a te s t  i n  th o se  a t  g re a te r  risk  o{ d e a th .11 
A  s u b s e q u e n t  la rg e , m u l t ic e n t te  ra n d o m ise d  s tu d y 12 ( th e  
AD D RESS tria l) e x a m in e d  th e  e ííe c ts  o f  d ro tre co g ịn  a lía  
(ac tiv a te d )  in  p a tíe n ts  w i th  se v ere  sep sis  b u t  a  lo w  r is k  of 
d e a th  (APACHE n  SCO re  le ss  th a n  2 5 , o r  sin g le  o rg a n  
ta i lu re ) .  T h e  s tu d y  w a s  te r m in a te d  e a rly , a s  in te r im  ana lysis  
in d ic a te d  th a t  th e r e  w a s  n o  b e n e f i t  b o m  a c tiv e  th e ra p y , a n d  
in  t h e  s u b g ro u p  o f p a tie n ts  w i th  s in g le  o rg a n  {aiỉure w h o  
h a d  u n d e rg o n e  s u rg e ry  v v ith in  th e  la s t  3 0  days, th o se  g iv en  
th e  d ru g  a p p e a re d  to  h a v e  a  h ig h e r  m o r ta li ty  r a te  t h a n  th o se  
ass ig n e d  to  p la c e b o . V a rio u s  re g u la to ry  b o d ies  issu ed  
g u id a n c e  re s tr ic tin g  th e  u s e  o ỉ  d ro tre c o g ũ i a lỉa  (ac tiv a ted ) to  
h ig h -r isk  p a tie n ts  u n d e r  s p e d a l ỉ s t  c a re .13' 15 T he  PR O W ESS- 
SH O C K  s tu d y  s u b s e q u e n t ly  lo u n d  n o  su rv iv a l b e n e ĩi t  fo r 
p a tie n ts  vvith s e v e re  sepsis a n d  sep tic  s h o c k , a n d  d ro ữ e c o g in  
a lfa  (ac tiv a te d )  w a s  v o lu n ta r ily  w i th d ra w n  in  O c to b er 
2 0 1 1 . 16

S ũ n ila r  re su lts  to  th o se  in  a d u lts  w e r e  r e p o r te d  in  ín itia l 
s tu d ie s  o f  d r o tre c o g in  a lía  ( a c tiv a te d )  in  c h ild r e n .17-1* 
H ovvever, a  la rg e  p la c e b o -c o n ư o lle d  s tu d y  w as s to p p e đ  
e a rly  w h e n  a n  in te r im  a n a ly s ls  ỉo u n d  t h a t  d ro tre co g in  a ỉía  
(ac tiv a te d )  w a s  h ìg h ly  u n l ik e ly  to  s h o w  a n  im p ro v e m e n t 
o v e r  p lac e b o  in  t h e  p r im a ry  e n d -p o in t  o f  c o m p o site  tim e  to  
c o m p le te  o rg a n  ỉa i lu re  re s o lu tìo n  o v e r  14 d a y s .1’  T h e  
a n a ỉy s is  a lso  ỉ o u n d  a n  in c re a se  in  t h e  r a te  o f CNS b lee d in g  
in  th e  d ro tre c o g in  alCa (a c tiv a te d )  g ro u p .

1. Rintala E. tí  al. Protdn c  ỉn the treatment of coaguỉopathy ỉn 
meningococcal dỉsease. Larưet 1996; 347: 1767.
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Correction. ibid.ỉ 1803.
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Adverse Eữects and Precautìons
A s w ith  o t h e r  p la s m a -d e r iv e d  P ro d u c ts , p r o te in  c 
p re p a ra tio n s  c a rry  a  risk  o f  tra n sm is s io n  o f in ỉe c tio n . 
H y p e rse n sitiv ity  rea c tio n s  a re  possib le . T h e re  h a  v e  a lso  b e e n  
p o s tm a rk e t in g  re p o r ts  o f h a e m o th o ra x ,  h y p o te n s io n , 
h y p e rh id ro sis , íev e r , a n d  res tle ssn ess . A n tib o d ies  to  p ro te in  
c m ay  d e v e lo p  in  p a ú e n ts  t r e a te d  fo r  c o n g e n ita l  p ro te in  c 
d e ũ d e n c y .

D ro ơ e c o g in  aUa (ac tiv a ted ) ■ m a y  in c re a se  th e  risk  of 
sev ere  b le e d in g  ep isodes. W h e n  u s e d  in  p a tie n ts  w ith  sev ere  
sepsis, it  is th e r e ío r e  c o n tra - in đ ic a te d  in  th o se  w h o  a re  a t 
lo w  risk ỉo r  d e a th ,  su c h  a s  th o se  vvith s in g le -o rg a n  ỉa ilu re , 
e sp e d a lly  a f te r  su rg ery . I t  is a lso  c o n ơ a -in d ic a te d  in  p a tie n ts  
w i th  ac tiv e  in te m a l  b le e d in g  a n d  in  th o se  i n  w h ic h  b lee d in g  
c o u ld  b e  a s s o d a te d  w ith  a  h ỉg h  risk  o f d e a th  o r  s ig n ih c a n t 
m orb id ity . D ro ơ e c o g in  a lfa  (ac d v a ted )  sh o u ld  b e  u se d  w ith  
c a u tio n  w h e n  th e re  is a n y  o th e r  in c re a se d  risk  o ỉ  b leed ỉng . 
D ro ơ e c o g in  a lía  (ac tiv a ted ) s h o u ld  b e  s to p p e d  2  h o u rs  
b e lo re  a n y  in v a s iv e  s u rg e ry  o r  p ro c e d u re  w ith  a n  in h e re n t  
risk  o f b le e d in g ; it  m a y  b e  r e s ta r te d  12 h o u rs  a f te r  m a jo r  
in v a á v e  p ro c e d u re s  o r  su rg e ry , o r  im m e d ia te ly  a ite r  
u n c o m p lic a te d  less in v a s iv e  p ro c e d u re s ,  if a d e q u a te  
h a e m o stas is  h a s  b e e n  a c h ie v e d .

Effeds on the blood. T h e  s a ỉe ty  d a  ta  b o m  e a rỉy  d in ic a l  
s tu d ie s  a n d  s p o n ta n e o u s  rep o r ts  d u r in g  d in ic a l  u se  o ỉ  d ro - 
treco g in  a lfa  (ac tiv a te d )  h a v e  b e e n  re v ie w e d .1 T h e  o vera ll 
r a te  o ỉ s e r io u s  b lee d in g  e v e n ts  w a s  5 .3 %  d u r in g  th e  28- 
d a y  s tu d y  p e r io d . S e rio u s  b le e d in g  e v e n ts  th a t  w e re  co n - 
s id e red  to  b e  p ro b ab ly  re la te d  to  th e  u se  o f  d ro tte co g in  
a lía  ( a c ú v a te d )  o c c u rre d  in  b e tv v een  2 .1 %  a n d  2 .8 %  of 
p a tie n ts , a n d  o ỉ te n  d u r in g  th e  in h is io n  p e rio d . R isks asso- 
d a te d  w ith  se rio u s  b lee d in g  e v e n ts  w e re  In v asiv e  p ro ce- 
d u re s  a n d  s e v e re  th ro m b o c y to p e n ia ;  m e n in g itìs  m a y  also 
b e  a  risk  ỉ a a o r  ío r  in tra c ra n ia l  h a e m o rrh a g e . I t w as 
re c o m m e n d e d  th a t  d ro tre c o g in  a lỉa  (ac tiv a ted ) s h o u ld  n o t 
b e  used  w h e n  th e  p la te le t  c o u n t  is less t h a n  30 o o o /m m 1.

A  s u b s e q u e n t  large , m u ltic e n tre ,  r a n d o m ũ e d  s tu d y  of 
d ro tre co g in  a lỉa  (ac tiv a ted ) in  p a tie n ts  w i th  se v ere  sepsis, 
b u t  a lo w  r ỉs k  o f  d e a th  ( th e  AD DRESS s tu d y ), co n B rm e d  th e  
in c re a se d  i n d d e n c e  o f  b le e d in g  in  p a tie n ts  w i th  sing le  o rg an  
ía i lu re  w h o  h a d  u n d e rg o n e  re c e n t  su rg e ry  (vvithin 30 days); 
th ese  p a tie n ts  also  h a d  a n  in c re a se d  d e a th  ra te  (see  S evere  
Sepsis, a b o v e ).

1. Bemard GR. t í  al. Safety assessment of drotrecogln alía (acỉivated) ín the 
treatm ent of adult patỉems with severe sepsỉs. Crít Can 2003; 7: ỉ 55-63.

Porphyria. T h e  D ru g  D a ta b ase  ío r  A c u te  P o rp h y ria , com - 
p iled  b y  t h e  N o n v e g ia n  P o rp h y ria  C e n ơ e  (NA POS) a n d  
th e  P o tp h y r ia  C e n ư e  S w ed e n , c lass ihes  p ro te in  c a n d  d ro- 
ữ ec o g in  aU a (ac tiv a te d )  a s  n o t  p o rp h y r ín o g e n ic  th e y  m ay  
b e  u se d  as  d ru g s  o f  firs t c h o ic e  a n d  n o  p re c a u tio n s  are  
n e e d e d .1

1. The Drug D atabuc íor Acute Porphyria. Avatlable at: http://www. 
drugs-porphyria.org (accesscd 13/10/11)

Interactions
vvh en  o ra l a n tic o a g u la n ts  su c h  as  w a rfa rin  a re  s ta n e d  in 
p a tie n ts  re c e iv in g  p ro te in  c r e p la c e m e n t th e ra p y . a 
tra n s ie n t  h y p e rc o a g u la b le  State m a y  o c c u r b e cau se  of th e  
rap id  s u p p re s s io n  o f  v ita m in  K -d e p e n d e n t p ro te in  c 
activ ity . A n  in itia l lovv do se  of th e  o ra l  a n tic o a g u la n t 
sh o u ld  b e  In c re a se d  g rad u a lly , a n d  p ro te in  c rep la c em e n t 
c o m in u e d , u n t i l  a n tic o a g u la ú o n  is  stab ilised . T h e  risk  o f 
b lee d in g  m a y  b e  in c re a se d  ư  tis su e  p la sm in o g e n  ac tiv a to r  
a n d  p ro te in  c a re  u se d  to g e th e í .

T he r isk  o f  b lee d in g  vvith d ro ư e c o g in  aUa (ac tiv a ted ) m ay  
b e  in c re a se d  u  it  is u se d  vvith o th e r  d ru g s  th a t  affect 
h a e m o stas is , su c h  as  th ro m b o ly tic s , o ra l a n tic o a g u ỉa n ts , 
a n tip la te le t  d ru g s, g ly c o p ro te in  n b /n ia - re c e p to r  a n ta g o -  
n ists , a n d  p ro s ta c y d in s .  L ow  d o se s  o f h e p a r ín  fo r v e n o u s  
th ro m b o e m b o lism  p ro p h y la x is  m a y  b e  u se d  w ith  d ro treco -  
g in  a lỉa  (a c tiv a te d )  v v ith o u t ỉn c re a se d  risk  o f  se rio u s  
b leed ỉn g . H ovvever, in  a  s tu d y  o f  p a tie n ts  w t th  s e v ere  sepsis 
w h o  w e re  a lr e a d y  re c e iv in g  p ro p h y la c tìc  h e p a rin ,  th e  risks 
of d e a th  a n d  se rìo u s  a d v e ts e  e v e n ts  w e re  in c re a se d  ii 
h e p a rin  w a s  s to p p e d  w h e n  d r o ơ e c o g in  alfa (ac tiv a ted ) w as 
s ta r te d ; t h e  r e a s o n  fo r  th is  w a s  u n c le a r .

Pharmacokinetìcs
I n  p a tie n ts  w i th  p ro te in  c d e h d e n c y ,  th e  te im in a l  h ah -life  
of a d m in is te re d  p ro te in  c m a y  r a n g e  h o m  a b o u t  5 to  15

managem cnt of scpsis. Currmt ProbUms 2006; 31: 3. Also available at: 
h trp ://www.mhra.gov.uk/home/idcplg?IdcScrvỉce*GETJFTLE&dDoC'
N am e=C O N 20238606-R eW sionSelectíonM ethod=L atestR eIeaỉed  
(accessed 23/05/07)

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

L

http://www.nice.org.uk/
http://wwvr.ema.europa.eu/
https://investor.liUy
http://www
http://www.mhra.gov.uk/home/idcplg?IdcScrv%e1%bb%89ce*GETJFTLE&dDoC'
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hours. The half-life may be considerably reduced Ũ1 patients 
wiứi acutc thrombosis. Systemic exposure may also be 
reduced in  very young chỉldren.

During continuous inỉusion for the management of 
severe sepsis, steady-state plasma concenưations of 
drotrecogin alfa (activated) occur in about 2 hours. It is 
mactìvated by plasma protease inhibitors and rapidly 
deared bom  the drculation, ỉalling to below measurable 
limits vvithin about 2 hours of stopping the inỉusion. 
Reíerences.

1. Macỉas WL, tí a i  Pharmacokineiic-pharmacodynamic analyâs of 
droưecogin alỉa (aaivated) in patícnư wỉth severe sepsỉs. ơ m  Pharmacoì 
Ther 2002; 72: 391-402.

2. Lrvy í t  tí a i  obesity does not aỉter the pharraacoklnetics oí drotrecogin 
alỉa (actỉvated) ỉn severe sepsis. A m  PharmacothcT 2005; 39: 262-7.

Preparations
Proprietary Preparatíons (deta ilỉ are given in  Volum e B)

Single-ingrsdient Preparations. Arg.: X igrist; Austral.: X igriỉt; 
Austria: Ceprotìn; Xigrist; Bclg.: Ceprotin; Xigrist; Braz.: 
Xigrisỷ; Canad.: Xigrist; Chile: Xigrist; Cz.: Ceprotin; Xigrist: Dettm.: X igrist; Fin.: Ceprotin; Xigrist: Fr.: Protexel; Xigrist; Ger.: Ceprotin; Xigrist; Gr.: Ceprotin; Xigris; Hong Kong: 
Xigrist; Hung.: Xigris+; India: Xigrist; /rỉ .:  C eprotin: Xigris+; Israel: Xigrisỷ; Ital.: C eprotin; Xigrisỷ; Jpn: A nact C; Malaysia: 
Xigrist; Mex.: Xigrist; Neth.: Ceprotin: Xigrist; Norw.: Cepro- 
t in t ;  X igrist: NZ: X igrist; Pol.: Ceprotin; Xigrist; Port.: Cepro- 
tin; X igrist; Rus.: C eprotin  (CenpoTOH); Xigris (3mpHC)t; S.Afr.: 
Xigris-Ị-; Singapore: X igrist; Spain: Ceprotìn; X ig rìỉt; Swed.: 
C eprotin; Xigrist; Switz.: Cepro tũu  X igrist: Turk.: X igrist; UK: 
C eprotin; Xigrist; USA: C eprotin; Xigrist; Veneỉ.: Xigrisf.

Red Blood Cells ®
Eritrociták; Eritrociti; Eritródtos; Eritrodtos; Erythrocytes; 
Érythrocytes; Erythrocyti; Erythrozyten; Erytrocyten; Erytro- 
cyter; Erytrocytow; Erytrocýtter; Globules Roúges; Glóbuli 
Rossi; Glóbúlos rọjos; Glóbúlos Vermelhos; Rade Blodceller; 
Rõda Blodkroppar; Rode Bloedcél; Roten Blủtkõrperchen; 
Vồrósvértestek; BpnrpoqMTbi. . ■
ATC — B05AX01. . . . . .
u m  — 2K524Y8G01'

Uses and Administration
Transtusions oí red blood cells are given for the treatment of 
severe anaemia vvithout hypovolaemia (p. 112Ỉ.2).

Red blood cells are also used for exchange ơansfusion in 
babies vvith haemolytic disease of the newbom (p. 2377.2). 
Red cells may be used with yolume expanders for acute 
blood loss of less than halí of the blood volume; if more than 
halí of the blood volume has been lost, whole blood should 
be used.

Other red blood cell Products are available. Concenttated 
red cells in an optũnal additive solutíon containing sodium 
chloride,. adenine, glucose, and mannitol has reduced 
viscosity and an extended shelí-liíe. Leucocyte-depleted red 
cells may be used in patients who have developed 
antibodies to previous ưansỉusions or in  whom develop- 
ment of antibọdies is undesirable. Frozen, thawed, and 
washed red cell concentrates in which plasma proteins are 
removed in addition to  leucocytes and platelets may be used 
in patients vvith rare antibodies.

Reviews and guidelines.
1. British Coinmittee for Standards in Haematology, Blood Transtusion 

Task Force. Guidelínes on the riiniral use of leucocyte-depleted blood 
components. TransỊui Med 1998; 8:59-71. AIn> available at: http://www. 
bcshguidelines.com/pdi/transl29.pdf (accessed 27/10/05)

2. Brltish Committee for Standards in  Haematology, Blood Tramíusion
Task Porc*. Guidelines for the dlnical usc o i rcd cell transíusions. Br J  
Haenuaol 2001; 113: 24-31. Aỉso avaỉlable au htrp://www.
bcshguỉdeỉines.com/pdỉ/bjh2701.pdỉ (accessed 27/10/05}

3. HÌH SR. ( t  al. Transỉusỉon thresholds and o ther strategies tor guiding 
aHogendc red blood cell ơansfusion. Available in The Coéhrane 
Database of Systematic Revievvs; Issue 1. C hichcỉter John  WUey; 2000 
(accesscd 16/06/05).

4. Klein HG, eí a l  Red blood cell transỉusỉon ĩn dinỉcal practice. Lãnctí 
2007;370:415-26 .

5. M orley SL. Red blood cell transíusiom  ìn acute paediatrìcs. Arch Dừ Chiu 
Educ Praa E t  2009; 94: 65-73.

6. M uiphy  M, Wallis J. Red cell ưansíusion. In: Contreras M. ed. ABC ợ f 
tramỷusion. 4tb  ed. Chichestcn Wíỉey.BladcweU. 2009: 15-21.

Adverse Effeđs and Precautions
A síorBlood, p. 1135.3.

Antibody (ormcitíon. Patients with sickle-cell anaemia fre- 
quently require repeated ưansỉusions of red blood cells. 
Alloimmunisation is a common problem in these patients, 
and has the potentìal to cause haemolytìc transỉusion 
reactions.1 Alloantìbodies vvere detected in 32 oi 107 black 
patìents w ith sickle-cell anaemia w ho had received red 
cell ữanshisions compared vvith 1 of 19 non-black patients 
who had received transhisions for other chronic anae- 
mias.2 The inddence of antibody íormation vvas related to 
the num ber of ưansíusions received. An analysis of the 
red cell phenotypes suggested that the high rate oi alloim-

munisatìon among patients w ith sidde-cell anaemia could 
be due to radal diííerences between donors and redpients. 
Alloimmunisation can also occur in thalassaemia patients 
who are given transhisions,5 and the inddence in these 
patients may also be aííected by radal diííerences between 
donors and redpients.4 Erythrocyte autoantibody íorma- 
tion has also been reported.1-3

1. Aygun B. t t  al. Clinicaỉ signiílcance o t RBC alloandbodiei and 
autoantíbodỉes ỉn sỉdde cell paúents w ho receỉveđ trarahisỉons. 
TranĩỊủĩìon 2002; 42: 37-43.

2. Viđiinsky EP. e> cỉ. Alloimmuniiation in sidde cell anemia and ưans- 
íusỉon oỉ radally  unm atd ied  blood. N  EngU U td  1990; 322: 1617-21.

3. Singer ST. a  al. Alloimmuniaatỉon and erythrocyte autoimmuniaation in 
ữaiuíusỉon-depcndeni thalassemỉa patĩents of predomỉnantly Asian 
descũvũ Blood 2000; 96: 3369-73.

4. Ho H-K. ef al. AJloimmunization in Hong Kong Southern Chinese 
transỉusỉon-dependent thalassemỉa p»tíenis.BIood 2001; 97:3999-4000.

Romỉplostim (BAN. LISAN. rlNNI
AMG-531; Romiplostimum; PoMun/iocTMM. 
L-Methionyl[human immunoglobulin heavy conslant 
gamma H227 C-terminal residues)-peptide (Fc fragment)] 
fusion protein with 41 amino acids peptide, (7-7':10,10')- 
bisdisulfide dimer.
CAS — 267639-76-9.
ATC — B02BX04.
AỴC Vet — QB02BX04. 
u m  — GN5XU2DXKV.

Uses and Administratỉon
R o m ip lo stim  is a n  F c -p ep tid e  íu s io n  p ro te in  t h a t  acts as a n  
a g o n is t a t th e  th ro m b o p o ie t in  r e c e p to r  to  s tim u la te  p la te le t  
p ro đ u c tio n ; i t  h a s  n o  a m in o  a d d  s e q u e n c e  h o m o lo g y  vvith 
e n d o g e n o u s  th ro m b o p o ie t in .  R o m ip lo s tim  is u se d  to  tre a t  
th ro m b o c y to p e n ia  in  p a t ie n ts  w i th  c h ro n ic  ỉm m u n e  
th ro m b o c y to p e n ia  ( iđ io p a th ic  th ro m b o c y to p e n ic  p u rp u ra ;  
p . 160 6 .1 ). I t  s h o u id  o n ly  b e  u se d  w h e n  th e  re sp o n se  to  
ơ e a tm e n t  vvith  c o rt ic o s te ro id s ,  im m u n o g lo b u l in s .  o r  
s p le n e a o m y  h a s  b e e n  in su H ĩd e n t ,  a n d  th e  p a tie n t  is a t  
in c re a se d  risk  o ỉ  b le e d in g . R o m ip lo s tim  s h o u ld  n o t  b e  u se d  
in  a n  a tte m p t  to  n o rm a lise  p la te le t  c o u n ts . T h e  sa ỉe ty  a n d  
e ííicacy  oí ro m ip lo s tim  h a v e  n o t  b e e n  e s ta b lish e d  fo r 
p a tie n ts  y o u n g e r  t h a n  18 y e a rs  o ld , b u t  see  belovv ior so m e  
re íe re n c e s  to  u s e  in  c h ild re n .

T h e  in itia l d o se  o f  ro m ip lo s tim  is 1 m ic ro g ra m /k g  g iv en  
b y  s u b c u ta n e o u s  in ịe c tio n . T h is is re p e a te d  o n c e  tveekly , 
a n d  a d ju s te d  b y  in c re m e n ts  o f  1 m ic ro g ra m /k g  to  raise  th e  
p la te le t  c o u n t to  a t  le a s t  50  X 10’ c e lls /litre  as n e c essa ry  to  
re d u c e  th e  l is k  o f b lee d in g . T h e  w e e k ly  d o se  sh o u ld  n o t  
e x c e e d  lO m ic ro g ra m s/k g . A ll doses  s h o u ld  b e  ca lc u la te d  
u s in g  th e  p a tie m 's  a c tu a l  b o d y -w e ig h t a t  th e  s ta r t  of 
t re a tm e n t.
•  UK  licen sed  p r o d u a  in ío r m a t io n  re c o m m e n d s  th a t  th e  

do se  s h o u ld  b e  re d u c e d  b y  1 m ic ro g ra m /k g  if th e  c o u n t is 
h ig h e r  th a n  1 5 0 X  10’ c e lls /l iư e  fo r  2  c o n se c u tiv e  w eek s  
(US in ỉo rm a t io n  su g g ests  a  th re s h o ld  o f 2 0 0 X 1 0 ’ ceII- 
s /l iư e ) .

•  R o m ỉp lo s tim  sh o u ld  b e  v v ithhe ld  a n d  p la te le t  c o u n ts  
m e a s u r e d  w e e k ly  if  t h e  c o u n t  is  h ig h e r  t h a n  
2 5 0 X 1 0 ’ c e lls /l iơ e  (US th re s h o ld  4 0 0 X 1 0 ’ c e lls /liơ e ); 
t r e a tm e n t  m a y  b e  r e s ta r te d  a t  a  d o se  re d u c e d  by  
1 m ic ro g ra m /k g  vvhen  th e  c o u n t  h a s  ỉa l le n  b e lo w  
150 X 10’ c e lls /ĩ iơ e  (2 0 0  X 10’ ceU s/liơ e  in  t h e  USA).

• R o m ip lo s tim  s h o u ld  b e  s to p p e d  if th e  p la te le t  c o u n t  is n o t  
ra ise d  s u íh d e n t ly  to  a v o id  d in ic a lly  im p o n a n t  b lee d in g  
a f te r  4  w e e k s  o f  t r e a tm e n t  a t  th e  m a x im u m  w e e k ly  dose 
o f lO m ic ro g ra m s/k g .

C o m p le te  b lo o d  c o u n ts ,  in c lu d in g  p la te le t  c o u n ts  a n d  
p e rip h e ra l  b lo o d  sm e a rs , s h o u ld  b e  assessed  vveekly d u r ìn g  
do sag e  a d ịu s tm e n t,  a n d  m o n th ly  d u r in g  s ta b le  ro m ip lo s tim  
th e ra p y . C o m p le te  b lo o d  c o u n ts ,  i n d u d in g  p la te le t  co u n ts . 
sh o u ld  b e  m o n ito re d  w e e k ly  ío r  a t  le a s t  2  w e e k s  a f te r  
s to p p in g  ro m ip lo s tim  (se e  a lso  b e lo w ).

R e íe re n c e s .
I- Busseỉ JB, et a l  AMG 53Ỉ, a thrombopoiesỉs-siimuỉatỉng proieiiu ỉor 

chronic ITP. N  SrtỊỈ J Med 2006; 355: 1672-61. CorTcction. ibiấ4 2054.
2. Kutcr DJ, it  al. Efficacy of romỉplostiin ỉn patỉencs wỉth chronic Inunune 

ứưombocytopcnic purpura: a doublc-blind randomised conữoDed uiaL 
Lanat 200S; 371: 395-403.

3. Frampton JE, Lyseng-VVilliamson KA. Roraiplostiin. DruýS 2009; 69:
307-17.

4. Bussel JB, et ai. Saíety and efficacy of long-tcrm ưeaunem  wiih 
romỉpỉostim in ibrombocyiopenic patients with chronic ĨTP. Blood 2009; 
113:2161-71. Correctíon. ibid.; 4822.

5. Ipema Rỉa et aỉ. Romiplosũm managem ent of im m une thrombocyto- 
pcnỉc purpura. A m  Pharmđcother 2009; 43: 914-19.

6. Kuter DJ, rt a i  Romiplostỉm or Standard oỉ care ỉn paổents with immune 
thrombocytopenỉa. N  Engl JM ed 20iữ, 363:1889-99.

7. NICE. Romiplostim for the treatm ent of chronic ùnm une (ỉdỉopathỉc) 
thxombocytopenỉc p u rp u n  (ỉssued Aprỉl 2011). Avaỉlable at: http:// 
w w w .nice.org.uk/nicem edia/ỉive/13467/54219/54219.pdf (accessed 
19/10/11)

8. Zeng y, tí a i  TPO receptor agoniỉt for chronic idiopathic thrombocyto- 
penic purpura. Avaỉlable in The Cochrane Database of Syỉtematìc 
Reviews; Issue 7. C hichcsier John VVilcy; 2011 (accessed 19/10/11).

Administration in children. Romiplostim has been studied 
in the treatm ent of thrombocytopenia in children with 
chronic im mune thrombocytopenia, using similar dosaị e 
regimens to those used in  aduỉts (see Uses and Administn- 
tion, above).u

ỉ. Elalíy MS. t í  a l  Romlplostím ỉn dilld ren  w ith dư on ỉc  re ỉraao ry  IT?: 
random úed placebo controỉled study. A m  Hematoì 2011; 90: ỉ 341-4

2. Bussel JB. tí  ai. A randomừed* doùble-bỉỉnd study o ỉ romiplostim o 
determ ỉne its saíety  and  eỉheacy  ỉn  chỉỉdren w ỉth  im m u: e 
ửirombocytopenia. Blood 2011; 118: 28-36.

Adverse Efíects and Precautions
Adverse eữects of romiplostim indude headache. arthralgi, I, 
myalgia, pain in the exttemities, abdomen, back, t r  
shoulder, dizziness, insomnia, gasưointestinal disturbance 
and paraesthesia. skin reactions have induded pruritu , 
ecchymosis, and rash, as well as injection-site reactions an i 
haemorrhage.

Excessive increases in  platelet counts may lead t3 
thrombosis or thromboembolism. Cases of thromboembc - 
lism, including portal vein thrombosis, have been reporte i 
in patients with chronic liver disease. and romiplostin 
should only be used in patients with moderate to sevei: 
hepatic impairment (Child-Pugh score of 7 or more) whc 1 
the expected beneht outweighs this risk.

Romiplostim increases the risk for the development c r 
progression of retìculin fibre deposition in the bone m arrov, 
and a risk of bone marrow hbrosis with cytopenias has nc t 
been excluded. The level of cellular morphologỉcĩ 1 
abnormalities should be established beíore startin ị 
romiplosrim and monitored m onthly during stable therap). 
Romiplostim should be stopped ií new or vvorseninỊ 
abnormalities or cytopenias develop.

Romiplostim should not be used to ơeat thrombocytc - 
penia due to myelodysplastic syndrome because of the risk 5 
of ưansient increases in peripheral blast cell counts an 1 
progression to acute myeloid leukaemia, which have beeu 
reported in stuđies of romiplostim.

When romiplostim is stopped, thrombocytopenia may 
become worse than beĩore ưeatm ent was started. As this 
may increase the risk of bleeding, complete blood countỉ 
(induding platelet counts) should be monitored weekly for 
at least 2 weeks aíter romiplostim is stopped.

Neuữalising antìbodies may reduce the efficacy of 
romiplostữn.

Effects on the peripheral drculatìon. Erythromelalgia of 
the handỉ and feet occuưed vvithin 48 hours aher an initi- 
al dose of romiplostim in a 59-year-old m an.1 The condi- 
tion recurred aíter each weekly dose, and subsided vvithin 
a few days.

1. Kluger N. tí ai. Romiplostỉm-induced erythromeiaigia in a padent wỉth 
idiopathíc thrombocytopenic purpura. Br J  Dermatoỉ 2009; 161:482-4.

Pharmacokinetics
During weekly subcutaneous treatment, peak senun- 
romiplostim concenưations occur about 7 to 50 hours after 
a dose (median 14 hours), and the hall-Ii(e has ranged ỉrom 
1 to 34 days (median 3.5 days). Serum concenơation varies 
and is, in part, dependent on binding to the thrombopoietin 
receptor on platelets, such that higher platelet counts are 
assodated vvith lovver serum concenữations of romiplostim 
and vice versa.

P repara tíons
Propríetary Preparations (details a re  g iven  in  V olum e B)

Single-ingredient Preparations. AustraL: N plate; Austria: Nplate: Beìg.: N plate; Canad.: N plạte; Cz.: N platê; Denm.: N plate; Fr.: 
Npiãte; Ger.: N plate; Gr.: N plate; Hung.: Nplate; / r i :  Nplate; Israel: N plate; Jpn: Rom iplãte; Neth.: N plate: Norw.: Nplate; PoL: Nplate; PorL: Nplate; Spain: N plate; Swed.: Nplate; UK: 
Nplate; USA: N plate.

Sargramọstim (BAN. USAN. riNNi 
BI-61.012; rhu GM-CSF; Sargramostimum; CaprpaMOCTMM.
Ạ recombinant humaii granulocyte-macróphage colony- 
stimulating íactor;. 23-L-Leucinecolony-5timulating factor 2 
(human dõne pHGb  protein moiety).
CAS— 123774-72-1. ..
ATC — L03AA09. .
ATC Vet —  QL03AA09. -
UNU —  5TAA004E22.

Pharmacopoeias. In us.
USP 36: (Sargramostim). A single Chain, glycosylated 
polypeptide of 127 amỉno add  residues expressed from 
Saccharomyces cerevisiae. The glycoprotein mainly consists of 
3 molecular spedes having relative molecular weights of 
about 19 500, 16 800, and 15 500 due to  different levels oi 
glycosylation. Sargramostim has the property of generating 
granulocyte, macrophage, and mixed granulocyte macro- 
phage colonies hom  haematopoietic progenitor cells íound

All cross-references reíer to entries in Volume A

http://www
http://www.nice.org.uk/nicemedia/%e1%bb%89ive/13467/54219/54219.pdf
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in  b o n e  m a r ro w . S to re  in  se a le d  c o n ta in e rs  a t a  t e m p e ra tu re  
o f  -2 0  d e g re e s  o r  b e lo w .

StabilHy. S o lu tio n s  o í  sa rg ra m o s tim  m a y  b e  a d so rb e d  o n to  
g lass OT p las tic  m a te ria ls  a n d  so  a lb u m in  m u s t  b e  a d d e d  to  
g ive  a  f in a l  c o n c e n tra t io n  o f  1 m g /m L  to  So lu tions t h a t  a re  
d ilu te d  to  c o n c e n tra t io n s  o f s a rg ra m o s tim  belovv lO m ic ro -  
g ram s/m L .

Uses and Administration
S a rg ra m o stim  is  a  g ra n u lo c y te -m a c ro p h a g e  c o lo n y -s tim u -  
la t in g  ỉa c to r  vvith  a c ú o n s  a n d  u se s  s ỉm ỉla r  to  th o se  o f 
m o lg ra m o s tim  (p . 1 1 56 .2 ). I t  is u s e d  to  ư e a t  o r  p re v e n t  
n e u tr o p e n ia  in  p a tie n ts  re c e iv in g  m y e lo su p p re s s iv e  c a n c e r  
c h e m o th e ra p y  a n d  to  re d u c e  th e  p e r io d  o f n e u ư o p e n ỉa  in  
p a t i e n ts  u n d e r g o i n g  b o n e  m a rro v v  t r a n s p l a n t a t i o n  
(p. 7 3 1 .1 ) . I t i s  a lso  u s e d  a f te r  b o n e  m a r r o  vv tra n s p la n ta ú o n  
w h e n  e n g ra ỉ tm e n t  is d e la y e d  o r  h a s  ía iled . S a rg ra m o stim  
m a y  b e  u s e d  to  m o b ilis e  p e r ip h e ra l  b lo o d  p r o g e n ito r  cells for 
c o lle c ú o n  a n d  s u b s e q u e n t  u s e  in  a u to lo g o u s  p e rip h e ra l  
b lo o d  s te m  cell ơ a n s p la n ta tío n ,  a s  w e ll a s  a í te r  tra n s p la n ta -  
t ìo n  to  im p ro v e  e n g ra ừ m e n t .

As a n  a d j u n c t  t o  a n t i n e o p l a s t i c  t h e r a p y ,  sa rg ra m o s- 
tim  is g iv e n  b y  in ư a v e n o u s  in íu s io n  o v e r  4  h o u r s  i n  a  d o se  
o f  2 5 0  m ic ro g ra m s /m 2 d a ily  fo r  u p  to  4 2  d ay s a s  re q ú ire d .

A ite r  b o n e  m aiT O vv  t r a n s p l a n t a t i o n ,  s a rg ra m o stim  
m a y  b e  g iv e n  in  a  dose  o f  2 5 0  m ic ro g ra m s/m 2 d a ily  b y  
in tr a v e n o u s  i n ỉu s io n  o v e r  2  h o u rs .  W h e n  e n g ra ỉ tm e n t  is 
d e la y e d  o r  h a s  ía iled . a  c o u rse  o f s a rg ra m o s tim  2 5 0 m ic r -  
o g ra m s /m 2 d a ily  f o r  14  day s m a y  b e  u se d . T h e  d o se  c a n  b e  
re p e a te d  a í te r  a  7 -d a y  in te rv a l  if  e n g ra h m e n t  h a s  n o t  
o c c u rrẽ d . A  th ir d  c o u rse  o l  5 0 0  m ic ro g ra m s/m 2 d a ily  fo r  14 
day s m a y  b e  t r ie d  a f te r  a n o th e r  7 -d a y  in te rv a l  n e e d e d , b u t  
ỉ u i t h e r  a o s e  e s c a la tio n  is u n lik e ly  tõ  b e  o f  b e n e fit.

F o r  m o b i l i s a t ỉ c ự i  oi p e r ìp h e tâ l  b lo o d  p r o g e n ito r  ce lls  a  
d o se  o f  2 5 0 m ic ro g ra m s /m 2 d a ily  is g iv e n  b y  c o n tin u o u s  
i n ữ a v e n o u s  in íu s io n  o v e r  2 4  h o u r s  o r  b y  s u b c u ta n e o u s  
in je c tio n , vvlth  le u c a p h e re s is  u s u a lly  s ta r tin g  o n  d a y  5. T he  
sa m e  d o s in g  re g im e n  m a y  b e  u se d  a ỉ te r  p e r ip h e ra l  b lo o d  
s te m  cell t ra n s p la n ta tio n , u n t i l  n e u t to p h i l  rec o v e ry .

HIV Hiíecrion and AIDS. S a rg ra m o sú m  h a s  b e e n  e v a lu a te d  
in  th e  m a n a g e m e n t  o f  HIV in íe c tio n  (p . 9 5 7 .2 ). T h e re  is 
so tn e  e v id e n c e  to  su g g e st t h a t  it  m ig h t  h e lp  to  d ec re a se  
a n d  su p p re s s  v ừ a l  lo ad , a n d  in c re a se  CD 4+ ce ll c o u n ts ,  by  
e n h a n d n g  th e  a c tiv ity  o f a n ti r e t ro v ira l  d iu g s  a n d  in creas-  
in g  th e  re s is ta n c e  o f  m o n o c y te s  to  HIV  in íe c tio n .1'5 H ow - 
ev e r, in  a  s tu d y *  o f  p a tỉe n ts  w h o  w e r e  m ed ica lly  s ta b le  b u t  
h a d  in c o m p le te ly  c o n tro lle d  HTV re p lica tio n , s a rg ra m o stim  
d id  n o t  h a v e  a  s ig n ih c a n t a n tiv ứ a l  e f f e a  a n d  th e r e  w as 
o n ly  a  ư e n d  to w a rd s  in c re a se d  C D 4+  c o u n ts . A  sm all 
s tu d y ’ l o u n d  th a t  m o lg ra m o s tim  b lu n te d  v ira l  r c b o u n d  
a f te r  in te r ru p t io n  o f  HAART.

ỉ. SkoOTOQ 0 . t í  aL The sa&ty and eXQcacy o ỉ granulocyte-raacrophage 
coỉoay-stỉm uUtìag ỉactor (sargramostim) àdded to Indlnavữ- õr 
litonavừ-based antỉretrovỉraỉ therapy: a nnd o rah ed  double-blind. 
pucebo-com rollcd triaL J  ỉn fn t Dừ 1999; 180: 1064-71.

2. Brites c  €t aL A random hed. pỉacebo-coaưoUed ttUỈ of granulocyte- 
macrơphage colony-stỉnuilating íactor and nudeosỉde anaỉoguctherapy 
ỉn  AIDS. J  bt/eđ Du 2000; 182: 1531-5.

3. Angel JB, t í  al. Phase m  study of granuỉocyte-macrophage colony- 
stímulatỉng íactor ỉn  advanced HIV dỉsease: e flea  oa inỉectỉons. 0 3 4  cẽỉl 
counts and HTV suppressỉon. AỈDS 2000; 14: 387-95.

4. Jacobson JM. t í  ai. Granulocyte-macrophage cokmy-stimulating íactor 
ỉnduces modest ỉncreases in plasma hum an ỉmm ũnodeữdency vỉrus 
(HĨV) type 1 RNA levels and CD4+ lymphocyte counts ỉn patlents wỉth 
uncontroUed HIV ỉníectỉon. J  lnfèơ Dừ 2003; 188: 1804-14.

5. Fagard c  rt ai. A controlled triaỉ of granulocyte macrophage-coỉony 
Ỉtimulatỉng íactor duríng interruptỉon of HAART. AỈDS 2003; 17: 1487- 
92.

lnflammatory bowel disease. A  sm a ll d o se -e sc a la tin g  
s tu d y 1 re p o r te d  a  b e n e B ã a l  e ỉ í e a  ừ o m  th e  u se  o f  sa rg ra - 
m o s tim  in  C ro h n 's  d lsease  (see  In íla m m a to ry  Bovvel Dis- 
e ase , p . 1 8 1 1 .3 ). A  su b s e q u e n t  la rg e r  p lac e b o -co n tro lle d  
s tu d y 2 in  m o d e r a te  to  s e v ere  a c tiv e  d ise a se  fo u n d  th a t  th e  
r a te  o f  re sp o n se  to  sa rg ra m o s tim  w a s  n o t  s ig n iíic a n d y  dU- 
(e re n t  b o m  th a t  o f  p laceb o . A l th o u g h  d isease  se v e r ì ty  a n d  
q u a li ty  o f  Uỉe im p ro v e d  in  t h e  s a rg ra m o s tim  g ro u p , la te r  
u n p u b l is h e d  s tu d y  resu lts  w e re  sa id  to  b e  d isa p p o in tin g , 
a n d  in  J u n e  2 0 0 7  th e  m a n u la c tu r e r  d e d a r e d  th a t  i t  w o u ld  
n o t  b e  in v e s tig a tin g  sa rg ra m o stim  a n y  h i r th e r  i n  C ro h n 's  
d isease .

1. Diedcgraeíe BK. Korzenỉk JR. Treatmcnt of acxỉve Crohn's disease whh 
recom binant h u m an  granulocyte-m acrophage colony-sdm utating 
íactor. la n a t  2002; 360: 1478-80.

2. K onenỉk  JR. t í  al. Sargnm onỉm  ỉor actíve Crohn's đisease. N  Engl J  Med 
2005; 352: 2193-2201.

Matignanl neoplasms. I t  h a s  b e e n  su g g e ste d  th a t  g ra n u lo -  
c y te -m a c ro p h a g e  c o lo n y -s tìm u la tin g  ía c to r  m a y  b e  a b le  to  
in c re a se  a n t ì t u m o u r  im m u n e  a c d v ity .  S a rg ra m o stim , 
g iv e n  b y  n e b u l i s e r  to  s tim u la te  a  lo c a l  resp o n se , h a s  b e e n  
in v e s tig á te d  in  p a t ie n ts  w i th  lu n g  m e ta s ta s e s .1-2

1. Anđerson PM. t í  al. Aerosoỉ granuỉocyte macrophage-coỉony stímuỉat- 
ing íacton a lovv toxidry, hing*spedflc biológica! therapy in pađents wỉth 
lung metastases. ơ in  Canctr Ịta  1999; 5: 2316-23.

2. Rao RD, t í  al. Aerosolixed granulocyte macrophage colony-stimulatỉng 
ỉactor (GM-CSF) therapy in metastátỉc cancer. Am J  ơ in  Oncol 2003; 26: 
493-8.

Respirotory dísorders. S ee u n d e r  M o lg ra m o s tim  
(p. 1 1 56 .3 ) fo r m e n t io n  o f  th e  u se  o f  sa rg ra m o s tim  I n  
p u lm o n a r y  a lv e o la r  p ro te in o sis .

Wounds and ukers. S ee u n d e r  M o lg ra m o stim  (p. 1 1 5 6 .3 )  
fo r  m e n t ío n  o f th e  u se  o f sa rg ra m o s tim  in  t h e  p r o m o tio n  
o f  w o u n d  h e a lin g .

Adverse Effects and Precautions
As fo r  M o lg ra m o sd m , p . 1156 .3 .

Preparations
Proprietary Preparations (details are given in  V olum e B) 

Sòigle-ingredtenỉ Preporolions. USA: Leukine.

Pbormocopoeiol Praporotions
U SP 36: Saigram ostim  ỉo r Injection .

T h ro m b in  iriNNi
Faccor lla; Thrombine; Thrombinum; Trombin; Trombinạ;
TpoMÕMH.
CAS —  9002-04-4.
ATC —  B02BC06; B02BD30.
ATC Vet —  QB028C06; QB02BD3Q...............
UNII —  25ADE2236L -

Thrombin Alfa ỊUSAN, HNNI 
Human thrombin (recombinant, glycosylatéd); Thrombine 
Alfa; Thrombinum Alfa; Trombina alfa; TpoMốnH Aribộa. 
Human thrombin (recombinant, glycobom a).
CAS — 869858^13-9.
UNII —  SCK81AMR7Ì

Uses and Admỉnỉstration
T h ro m b in  is  a  p ro te in  su b s ta n c e  p ro d u c e d  in vivo bom 
p ro th r o m b in  th a t  c o n v e rts  so lu b le  h b r in o g e n  in to  in so lu b le  
B brin  th u s  p r o d u d n g  c o a g u la tio n .

T h ro m b in  o f e i th e r  h u m a n  o r  b o v in e  o r ìg in  is a p p lie d  
to p ic a lly  to  c o n ư o l b le e d in g  b o m  cap illa r ie s  a n d  sm a ll  
v e n u le s . I t  is a p p lied  d ire c tly  to  t h e  b lee d ỉn g  s u iỉa c e  e i t h e r  
a s  a  s o lu tio n  o r  d ry  p o w d e r . I t  m a y  a ỉso  b e  u se d  vvith 
a b so tb a b le  g e la tin  sp o n g e  d u rừ ig  su rg ica l p ro c e d u re s .  
T h ro m b in  aUa, a  re c o m b in a n t  h u m a n  th ro m b in . is u s e d  
sim ilarly .

T h ro m b in  is a  c o m p o n e n t  o f ũ b r in  g lu e  (p. 1 1 5 1 .2 ). 

General reỉerences. R e v ie w s .
1. Lunđblad K L r ta l.A  revỉew oí the therapeutíc uses of thrombin. Thromb 

Haanoĩt 2004; 91: 851-60.

Pseudoaneúrysm. A n  a c u te  p se u d o a n e u ry s m  is a n  a ite r ia l  
ru p tu r e ,  c o n ta in e d  b y  B b ro m u sc u la r  tissue . t h a t  c o m m u n i-  
ca te s  w i th  th e  a r te ry  Via a  n a r r o w  n e c k . In se r t io n -s i te  
te m o ra l  p se u d o a n e u ty s m  c a n  o c c u r  as a  r e s u l t  o f  p ro c e -  
d u re s  s u c h  as c a rd iac  c a th e te r is a t io n  a n d  p e r ip h e ra l  a n g io -  
g ra p h y . I t is u su a lly  ư e a te d  vvlth u ltr a so u n d -g u id e d  c o m - 
p ress io n , b u t  th is  t im e -c o n s u m in g  te c h n iq u e  c a u se s  
d isc o m ío r t fo r  b o th  th e  p a t ie n t  a n d  th e  s ta ff c a rry in g  o u t  
th e  p ro c e d u re , a n d  m a y  b e  o f l im ite d  su ccess  fo r  la rg e  
p se u d o a n e u ry sm s  a n d  p a tie n ts  rec e iv in g  a n ú c o a g u la tío n . 
Su rg ica l r e p a ir  m a y  b e  r e q u ire d  in  so m e  p a tie n ts .  As a n  
a lte m a t iv e  to  p res su re  o r  su rg e ry , th ro m b in  h a s  b e e n  
g iv en  b y  u lư a s o u n d -g u id e d  p e rc u ta n e o u s  in je c tio n . In  
re p o r te d  s e rie s ,1"* c o m p le te  th ro m b o s is  o f  t h e  p s e u d o a -  
n e u ry s m  sac  o c c u rre d  In m o re  t h a n  9 0 %  òf p a tie n ts  w i th  
One in je c tio n  of b o v in e  th ro m b in . B o v in e  t h ro m b in  h a s  
a lso  b e e n  u s e d  vvhen c o m p re s sio n  h a s  ía iled ,4'5 a n d  a  c o m - 
p a ra tiv e  s tu d y 4 in  3 0  p a tie n ts  ío u n d  th ro m b in  to  b e  m o re  
su ccess ỉu l t h a n  c o m p re ssio n . H u m a n  th ro m b in  h a s  a lso  
b e e n  u se d  su ccessỉu lly .7 A  re tro sp e c d v e  revievv* c o n d u d e d  
th a t  b o v in e  a n d  h u m a n  th ro m b in  w e re  e q u ạ lly  e ffec tiv e . 
T h e  su cce ss ỉu l u se  o f  a u to lo g o u s  t h ro m b in  in  a  f e w  
p a tíe n ts  h a s  a ỉso  b e e n  d e sc ríb ed .9

1. La P en u  Im tí  ai. uĩtrasound-guỉded throm bin injectỉon for the treatm ent 
o ỉ postcatheterỉzadon pseudoaneurysms. ơrculatùm 2000; 102:2391-5.

2 . M ohler ER, t í  a i . Therapeutỉc throm bỉn ỉnjectk)n o{ pseudoạneurysms: a 
muM center experỉence. Vasc Med 2001; 6ỉ 241-4.

3. O ken DM, tí  ai. À  prospectỉve study of ultrasound scan-guỉded throm bln 
lnjectỉon of ỉetnoniỉ pseudoanẽurysm: a trend tow ard m lnỉm aỉ 
médication. J  VaX Sur$ 2002; 36 :779-82.

4 . Stone p. t í  ai. latrogenỉc pseudoâneurysms: comparison of treatm ent 
modaỉỉtíes, indudỉng dupíex*guided thrombin ỉặỉectỉon. w  V Med J  
2003; 99; 230-2.

5. Lfinn L. t í  aỉ. T teaunent of ỉemoraỉ pseuđoaneurysnu: percuuneous US- 
guỉded thrombin lnjecdon versus US-gulded compression. Aaa Radiol 
2002; 43: .396-400.

6. Ldnn L. tí  a i  Prospecdve randotnked study compạiing ultrasound- 
guỉded thrombin ỉnịectỉon to  compressỉon hì the  trèatm ẽnt o ĩ ỉem oraỉ 
pseudoaneurysms. J  Endovasc Ther 2004; 11: 570-6.

7. Maỉeux G, t í  al. Percutaneous injection oỉ hum an thrombin to treat 
iatrogenic ĩem on l pseuđoaneurysms: short- and  mỉdtenn uỉnasound 
follow-up. Eur Radiol 2003; 13:209-12.

8. vázquez V. tí  a l  Human thrombin ỉor treatm ent of pseudoaneurysms: 
comparison oi bovỉne and hum an tỉưombỉn sonogram-guỉded ỉnjectỉữn. 
ĂM }  Roguị 2005; 184ỉ 1665-71.

9. Quarmby JW, t t  aL A utologous th rom bin  ỉor treau n en t of 
pseudoaneurysms. Lanctí 2002; 359: 946-7.

Adverse Effects and Precautions
H y p ersen sitiv ity  reac tio n s , i n d u d in g  a n a p h y la x is , h a v e  
o c c u rre d  rare ly . T h ro m b in  S olu tions m u s t  n o t  b e  in je c te d  
in to  b lood  vessels.

Aniibody (ormalỉon. E x p o su re  to  th ro m b in  p re p a ia tio n s  
o f b o v in e  o rig in  h a s  le d  to  th e  d e v e lo p m e n t  oí a n tib o d ies  
to  b o v in e  th ro m b in  a n d  ỉa c to r  V w ith  c ro ss -reac tiv ity , in  
so m e  cases, to  h u m a n  ỉac to rs . T h e  p re s e n c e  o f in h ib ito rs  
to  h u m a n  í a a o r s  m a y  p ro d u c e  b le e d in g  a b n o m a l i t ìe s  a n d  
in te r ỉe re  w ith  d o t t in g  m e a su re m e n ts . P la te le t  in íu s io n s , 
f re sh  frozen  p lasm a , a n d  a c tiv a te d  p r o th ro m b in  co m p le x  
c o n c en tra te s  h a v e  b e e n  u se d  in  th e  m a n a g e m e n t  o f  a c u te  
h a e m o rrh a g ic  com p lica tio n s , t h o u g h  o ỉ te n  w ith  lim ite d  
success. T re a tm en ts  th a t  h a v e  b e e n  trie d , in  o r d e r  to  
re d u c e  th e  a n tib o d y  t itre , h a v e  i n d u d e d  c o rticoste ro ids , 
d d o s p o r in ,  an tin e o p la s tìc s , in tr a v e n o u s  im m u n o g ỉo b u lin , 
a n d  p lasm a p h ere s is .1-2 D ẹsp ite  t h e  a v a ilạ b ility  o !  p re p a ra -  
t io n s  c o n ta in in g  v ữ u s- in a c ú v a te d  h u m a n  B b rin o g en  th e  
u s e  o f bo v in e  th ro m b in  is re p o r te d  to  b e  vv idespread  a n d  
cases  of a c q u ứ e d  ỉa c to r  V in h ib ito r  c o n tin u e  to  o c c u r.5

ỉ .  Orteỉ TL rHntfaJ and laboratory tnanito tattons of anti-íactor V 
antỉbodỉes. JLab Om Mtd 1999; 133: 326-34.

2. S ữ ã ũ  M 3, Ness PM. Acquired FV ỉnhỉbitors; a  needỉess ỉaưogenic 
compỉỉcatỉon of bovlne thrombỉn exposure. Transfusion 2002;4Ó: 18-26.

3. Kirkeby KM, Aronowỉtz p. Acquired ỉactor V inbỉbitor a  common and 
avoidable compỉỉcatỉon of toplcaỉ bovỉne thrombin appỉỉcatỉon. AmJM ed  
2005; 118: 805.

Preparations
Proprietory Preparatiora (details a re  given in  Volum e B)

Singie-tngreclietri Preporo tions. C anad .:  Recothrom ; C h in a :  Kang 
Li Ning ( JƯLỲ); ShuPing LaiShỉ S iduopu ( H í # # ) ;NZ: T hrom bostatt; PoL: BioTrombina; G astrotrom bina; S-A.fr.-. 
Tisseelt; Singapore. Thrombostat; USA: Evithrom : Recotbrom ; 
Thrombi-Gel; Throm bi-Pad: Throm binar; Throm bostat.

MubHngre^ent Praparalions. ArgBeriplast P; Hssucol; Aus- traL: Tisseel D uof; Austria-. Beriplast; Evicel' TachoSil; Tisseel; 
Tissucol Duo Q uidct; T issucolt; Beỉg.: Artiss; Q uix ilt; TachoSil; 
H ssucol Duo; Tỉssucol Kít; Braz.: Beriplast P; TachoSil; CaruúLỵ 
Artiss; Tisseel; Ckũe. Beriplast P f; ƠIÙUT FibinGluRAAS 
S l± ) ;  Cỉ.: Artiss; Evicel; TachoSil; Tisseel; Tlssucol; Denm.: 
Artiss: Evicel; Quixil; TachoSil' Tlsseel D uo Quiclc ĩirL: Artiss; 
Quixil; TachoSil; Tisseel Duo Quick; Tỉsseel; Fr.: Artiss; Beri- 
plast; Evicel: Q u ix ilt; TachoSil; Tỉssucob Ger.: Artiỉs; Beriplast; 
Evicel; Q uixilt; TachoSil; Tlssucol D uo S; Tissucol-Kit; GrBer- 
iplast; Evicel; TachoSU; Tlsseel; Hong Kong-. Beiiplast P; Tacho- 
Comb; Tisseel; Hung.: Beriplast P: TachoSil; Tissucol-Kit; Inđon.: Beriplast; IrL: Aitíss: Eviceb TachoSil; Tisseeb Israel: 
Beriplastt; EviceL' Q uix ilt; TachoSib Throm bbdl; Tlsseel+: Itai.: 
Beriplast; Quixil; TachoSil; ĩỉssucol; Jpn: Bolheal; TachoSil; Mex.: Beriplast P; Neth.: Artỉss; Beriplast P; Q uix ilt; TachoSil; 
TisseeL’ Tissucol Ouo; Ttssucol; Norw.: Artiss; Ẹvicel; TachoSil; 
Tisseel; NZ: r issee l Duo: PoL: Betiplasc Evicel; TachoSil; PorL: 
Evicel; Q ubdlt; TachoSil; Tlssucol Duo+; Rus.: TachoCom b 
(TaxoKoMổ); Tissucol Kit (Taccyron Km); singapore. Tacho- 
Comb; Spain: Artiss; Beriplast p  Combi; Evicel; TachoSil; Tissu- 
col Duo; Swed.: Artiss; Eviceỉ; Q ulx ilf; TachoSil; Tisseel Duo 
Quick; Svriíỉ.: Artiss; Beriplast P; Eviceb Quixil; TachoSil; Tis- 
seel; Tissucol Duo Sf; H ssucolt; Thai.: Fibingluraas; Tisseel; Turk.: Berìplast P; Tisseel VH; UK: TachoSil; Tisseeb ukr.: 
TachoComb (TaxoKOMố); USA: Artiss; E varrest' Evicel; TachoSil; 
Tisseel.

PKarmacopoeìal P reparatiora
Ph . Eur.: Fibrin Sealant KÍL

T h r o m b o m o d u l i n  A l f a  iriNN)
'ART-l 23; Thrombomoduline Alfa; Thrombomodulinum Alfa; 
:TromỊx3modulina alfa; TpÕM60M0flyíMH Aribệa. 
l^á-Throrhbom odulin '(hum an done TMP26/TMJ1 pro- 

'te in moiety reduced). ■ • ■ .
CAS - r  120313-91 -9.

PÍOTE. T he n a m e  R e c o m o d u lin  h a s  b e e n  u s e d  as a  t r a d e  m a rk  
fo r  th ro m b o m o d u lin  aUa.

Prọfi/e
E n d o g e n o u s  th ro m b o m o d u lin  is a  tra n s m e m b ra n e  p ro te in  
fo u n d  o n  th e  su ría c e  o f e n d o th e lia l  cells, w h ic h  ac ts  as a  
th ro m b in  re c e p to r . T h r o m b o m o d u l in -b o u n d  th ro m b in  
ac tiv a te s  p ro te in  c, vvhich  th e n  in a c tiv a te s  d o t t i n g  íac to rs  
a n d  so  Iim its c o a g u la tío n .

T h ro m b o m o d u lin  a lfa , a  r e c o m b in a n t  fo tm  o f  th ro m b o -  
m o d u lín , is u n d e r  in v e s tíg a tio n  in  t h e  p ro p h y la x is  o f 
v e n o u s  th ro m b o e m b o lism  a n d  is  u se d  in  th e  ư e a tm e n t  of 
d isse m in a te d  in tra v a sc u la r  c o a g u la tio n .

The Symbol ® đenotes a substance whose use may be restricted in certain spotts (see p. viii)The Symbol t  denotes a preparation no Ionger actively marketed
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R e fe re n c e s .
1. Kearon c, tí al. Dose-response study o ỉ recombinant h u n u n  soỉuble 

throm bom odulin (ART-123) ỉn tbe preventíon of venous thromboem- 
bolism after total hip replacemcnL J  Thromb Haemotí 2005; 3: 962-8.

2. Salto H, t í  aL EỈScacỹ and  saíety o ỉ rccomblnam hum an soluble 
throm bom oduỉỉn (ART-123) ỉn dỉssemlnated ỉntravascular coaguỉatìon: 
results of a pha se m , randoraized, double-blind d i ni cai triaỉ. J  Thromb 
Haemost 2007; 5: 31-41.

3. Ogawa E, t í  ai. Successỉul treatm ent oỉ dỉssemỉnaied ỉntravascular 
coagulation ỉn ề chiỉd w iih .acute rayeỉogenous leukaemia using 
recom binant tỉưombomoduỉỉn. Br J Haematol 2010; 149:911-12.

Thromboplastin
Citoặma; Cytoẹyme; Thrombokinase; Trombqõnasa; Trom- 
bopíastina; Tromboplastyna; Tromboquínasa; TpoMÕoruiac-

• TMH. ”  ■’ . ; - :
UNIÍ—  1U5PI2DLU1. ; c - ’ :

ProỉiỊe
H s s u e  th ro m b o p la s t in  (tis su e  íac to r; ía c to r  I ĩỉ)  is a 
m e m b r a n e  g ly c o p ro te in  th a t  is re le a se d  fro m  d a m a g e d  
t is su e  a n d  in it ia te s  c o a g u la tio n . T h e  te rm  th ro m b o p la s tin  
m a y  a lso  b e  a p p lie d  to  o th e r  r e la te d  su b s ta n c e s  vvith s im ila r  
a c tiv ity . C o m m e r d a l  p re p a ra tio n s  m a y  c o n ta in  t issu e  
e x tra c ts  c o m p ris in g  a v a rie ty  o f s u c h  su b stan ces.

P re p a ra tìo n s  o f th ro m b o p la s t in  h a v e  b e e n  u s e d  as 
h a e m o s ta tic s .

A  p r e p a r a tío n  o f th ro m b o p la s tin  d e riv e d  fro m  rab b it 
b r a in  is u s e d  in  t h e  d e te n n in a tio n  o f  th e  p ro th ro m b in  tim e  
fo r  t h e  c o n tro l  o ỉ  a n tic o a g u la n t th e r a p y  (ỉo r  ỉu r th e r  de ta iỉs  
se e  U se s  a n d  A d m in is tr a t io n  o f  W a rfa r in  S o d iu m , 
p . 1 5 2 7 .2 ).

Preparahons
Proprietary Preparations (details are given in Volum e B)

Sngle ingrecCent Preparaiions. Ger.: c la u d e n .

Muhi-ingredient PreparoKons. Braz.: claudemor.

ThrombopoieHn
Trombopoietina; Trombopoyetina; TpoMÕonoaĩviH.

P h ọ / í / e

T h ro m b o p o ie tin  is  a  n a tu ra lly  o c c u rr in g  c o lo n y -s tim u la tin g  
ía c to r  t h a t  r e g u ỉa tc s  th ro m b o p o ie s is  (see  H a e m ato p o ies is , 
p . 1121.1). R c c o m b in a n t  th ro m b o p o ie tin ,  a n d  a  ío rm  of 
r e c o m b in a n t  th ro m b o p o ie t in  c o n ju g a íe d  w ith  p o ly e th y le n e  
g ly co l (p c g a c a r is tim , P E G -m e g a k a ry o c y tc  g ro w th  a n d  
d e v e lo p m e n t  fa c to r, PE G -rH uM G D F), a re  u n d e r  in v es tíg a -  
t io n . T h e y  h a v e  b c e n  s tu d ie d  in  th c  m a n a g c m e n t  o f 
t h r o m b o c y to p e n ia  (p . 1129.2) in  p a t ie n ts  r c c e iv in g  
m y e lo s u p p re s s iv c  o r  m y e lo a b la tìv c  c h e m o th e ra p y , a n d  in  
p a tie n ts  w i th  m y e lo d y sp la s tic  sy n d ro m e  o r  H lV -a s so d a te d  
th ro m b o c y to p e n ỉa .  T h e re  is also  so m e  in tc re s t  in  th e  u se  of 
r e c o m b in a n t  f o n n s  o f  t h r o m b o p o ie t in  in  s te m  cell 
m o b ilis a tio n  re g im e n s  a n d  to  in c re a se  p ỉa te le t  c o u n ts  in  
h e a lth y  a p h e re s is  d o n o rs . H o w e v e r, so m e  resu lts  h a v e  b e e n  
d isa p p o m tin g  a n d  th e r e  a re  r e p o r ts  o f  n e u ĩra lỉs in g  a n tib o d y  
d e v ẽ lo p m e n t.

General references. S tu d ie s  a n d  revievvs.
1. Vadhan-Rạ) s, tí ai Saỉety and  efficacy of transfu$ions oỉ auiologous 

cryopreserved pỉateỉets dérived ỉrom recomblnant hum an thrombo- 
po icdn to  suppon chemotherapy-assodated severe thrombocytopenia: a 
randomised cross-over study. Lanetí 2002; 359: 2145-S2.

2. Nomura s, t í  al. Eỉíects oípegylaied recombinant hum an megakaryocyte 
growth and deveỉopment ía a o r  in patỉcnu  wỉth ỉdỉopathỉc throrabo- 
cytopenic purpura. Bỉood 2002; 100:728-30.

3. Schuster MW, t í  ai. The tííects of pegylated recomblnant huraan 
megakaryocyte growth and deveỉopment ỉactor (PEG-rHuMGDP) on 
pỉateỉet recovery ỉn  breast cancer patients undergoỉng autologous bone 
m arrow  ưansplãnutíon . Exp Hematoi 2002; 30:1044-50.

4. K uter DJ, Begley CG. Recombinam hum an thrombopoicún: basic 
bíology and evaỉuatỉon of dinlcal studies. Bỉood 2002; 100: 3457-69.

5. Linker c, tí ai. Recombinant hum an thrombopoietín augmems 
mobỉỉization of peripheral blood progenỉtor ceỉũ ỉor autỏiogous 
transpỉanuđotL  Bừ>! Blood Marrow Transplant 2003; 9ỉ 40 V ỉ  3.

6. Vadhan-Raj s, tí  aĩ. ỉm porunce oí predosưig ot rccombinam hurnan 
throm bopoietỉn to  reduce chemotherapy-induced earìy thrombocyto- 
penỉa. J  cỉin Ortcoỉ 2003; 21: 3158-67.

7. Geỉssler K, t í  aì. Prior and concunrent adminisưation oỉ recombinant 
huraan  megakaryocyte growth and development ía ao r in patíents 
receívìng consoUdacioo chemotherapy ỉor de novo acute myeỉoid 
ỉeukemỉa—a randomỉzed. pỉacebo-controlled, double-blind saỉety and 
efficacy study. A m  Hematoi 2003; 82: 677-83.

Preparatìons
Proprietary Preparations (details are g iven  in Volum e B)

Sngle-ingredient Preporation i. Otimr. Te Bi Ao phi-ỉippTpiao.

Tranexamic Acid IBAN, USAN, riNNi 
Acide Tranexámique; Áddo tranexámico; Acidum Tranex- 
•amicum; AMCA; trans-AMCHAr CL-65336; Kyselina tranex- 
ạmọvá; Traneksaarnihappo; Traneksamik Asit; Traneksamo 
aigstís; Tranexámico, ácido; Tranexamsáụre; Tranexámsav; 
Tranexamsyra; TpaHexcaMOBan Knaiơra. 
fram-4-(Aminomethy!)cyclohexanecarboxylic a c id .. 
Q H ,5N Ó i= 157 .2  
CĂS -  7 /97-78-8.
ATC — B02M02.
ATC Vạ— QB02AA02. 
um — 6TB4R30KC1.

P h a rm a c o p o e ia s .  In  Chin.. Eur. (see p . v ii), Jpn, a n d  us. 
P h . E u r .  8: (T ra n e x a m ic  A d d ) .  A vvhite  o r  a lm o s t vvhite, 
c ry s ta ll in e  p o w d e r . F ree ly  so lu b le  in  w a te r  a n d  in  g la d a l  
a c e tic  a d d ;  p r a a ic a l ly  in so lu b le  in  a lc o h o l a n d  in  a c e to n e . A 
5 %  s o lu t io n  in  w a te r  h a s  a p H  o f  7 .0  to  8 .0 .

U S P  36 : (T ra n e x a m ic  A d d ) .  v v h ite , a y s ta l l in e  p o w d e r . 
F re e ly  so lu b le  in  w a te r  a n d  in  g la d a l  a c e tic  a d d ;  p rac tic a lly  

T n so lu b le  in  a lc o h o l a n d  in  a c e to n e . S to re  in  a ir t ig h t  
I c o n ta in e rs  a t a te m p e ra tu re  n o t  e x c ee d in g  30  degrees .

Incompatibility. S o lu tio n s  oi t ra n e x a m ic  a d d  a re  in c o m p a -  
tib le  w i th  b e n z y lp e n ỉd ll in ,  a n d  s h o u ld  n o t  b e  a d d e d  to  
b lo o d  fo r  ữ a n s ỉu s io n .

Uses and Administratìon
T ra n e x a m ic  a d d  is a n  a n tih b r ín o ly tíc  d ru g  th a t  in h ib its  
b reak d o v v n  o f t ìb r in  d o ts .  I t  ac ts  m a in ly  b y  b lo ck in g  th e  
b in d in g  o f p la sm in o g e n  a n d  p la sm in  to  f ib rin ; d i r e a  
in h ib i t io n  o í p la s m in  o c c u rs  o n ly  to  a  lim ite đ  d e g re e . 
T ra n e x a m ic  a d d  is  u se d  in  th e  t r e a tm e n t  a n d  p ro p h y la x is  of 
h a e m o r rh a g e  a s s o d a te d  w ith  excessive  S b rin o ly sis . I t  is also  
u se d  in  t h e  p ro p h y la x is  oi h e re d i ta ry  a n g io e d e m a .

T ra n e x a m ic  a d d  is  g iv en  o ra lly  a n d  b y  s lo w  in tra v e n o u s  
in je c tío n  o r  c o n ú n u o u s  in ỉu s io n . P a re n te ra l  d osage  is 
u s u a lly  c h a n g e d  to  o ra l a í te r  a few  d ay s. A lte m a tlv e ly , a n  
in it ia l  in ư a v e n o u s  ũ ý e c tío n  m a y  b e  fo llo w e d  b y  c o n tin u o u s  
in íu s io n .

F o r  s h o r t - te rm  u se  in  localised  h a e m o r r h a g e  (beIow ), 
u s u a l  o ra l doses  a re  1 to  1 .5  g (o r 15 to  2 5 m g /k g )  2  o r  3 
tú n e s  d a ily . F o r  s lo w  in tta v e n o u s  in je c tio n , doses of 0 .5  to  
1 g a re  g iv e n  3 t im ẹ s  d a ily  (o r  10 m g /k g  is  g iv en  3 o r  4  tim es 
d a ily ) . A n  a d m in is tra t io n  ra te  o ỉ  lO O m g /m in  sh o u ld  b e  
u se d . T ra n e x a m ic  a d d  is g iv e n  b y  c o n tìn u o u s  in íu s io n  a t  a 
ra te  o f  2 5  to  5 0 m g /k g  daily .

W h e n  u se d  in  m e n o r rh a g ia  (p. 1 1 6 5 .1 ), a  m a x im u m  
d o se  o f  4 g  d a ily  is g iv e n  o ra lly  fo r u p  to  5 day s d u r in g  
m e n s tru a t io n .

T ra n e x a m ic  a d d  m a y  a lso  b e  g iv en  b y  slovv in tra v e n o u s  
in je c tio n  in  so m e  cases of g e n e ra lis e d  b lee d in g . A do se  of 
lO m g /k g  h a s  b e e n  u se d  fo r  n e u ư a l is a t io n  o f  th ro m b o ly tic  
th e ra p y . In  d isse m in a te d  in tra v a s c u la r  c o a g u la tio n , a  sin g le  
d o se  o f  1 g m a y  b e  s u ff id e n t  to  c o n ư o l b le e d in g  (b u t see  
P re c a u tio n s . p . 11 6 5 .2 , r e g a rd in g  th e  sa fe  u s e  o f tra n e x a m ic  
a d d  in  th is  c o n d iú o n ) .

T ra n e x a m ic  a d d  i ỉ  u se d  ỉo r  p ro lo n g e d  p e rio d s  in  
h e r e d i t a r y  a n g io e d e m a  (p . 1165 .1 ) in  d o se s  o ỉ  1 to  1.5 g 
g iv e n  o ra lly  2  o r  3 t im e s  da ily . I t  m a y  b e  g iv e n  
in te r m itte n tly  o r  c o n tin u o u s ly ,  a n d  th e  d o se  m a y  b e  
re d u c e d  to  5 0 0  m g  o n c e  o r  tw ic e  d a ily  as  th e  a tta c k s  
d im in is h .  W b e n  u s e d  ío r  s h o r t - te rm  p ro p h y la x is  to  p re v e n t  
a tta c k s  r e la te d  to  s u rg e ry  o r  d e n ta l  w o rk , a  d o se  o f 1 g  m a y  
b e  g iv e n  4  ú m e s  daily , fo r  4 8  h o u rs  b e ío re  a n d  a f te r  th e  
p ro c e d u re .

F o r  d o se s  u se d  in  c h ild re n , see  b e lo w .
R e d u c e d  doses  a re  r e c o m m e n d e d  ỉo r  p a tie n ts  w i th  r e n a l  

im p a irm e n t  (see  b e lo w ).
S o lu tio n s  o f ư a n e x a m ic  a d d  h a v e  b e e n  a p p lie d  top ica lly , 

ío r  e x a m p le  as a  b la d d e r  irr ig a tio n  o r  m o u th v v a sh .

Administration in children. C h ild re n  m a y  b e  g iv en  tra n e x -  
a m ic  a d d  in  t h e  t r e a tm e n t  a n d  p ro p h y la x is  o ỉ  h a e m o r r-  
h a g e  a s s o d a te d  w i th  e x cessiv e  h b rin o ly s is . U su a l doses  of 
15 to  2 5 m g /k g  o ra lly  to  a  m a x ứ n u m  o ỉ  1 .5 g, o r  lO m g /k g  
in ư a v e n o u s ly  to  a  m a x im u m  o f 1 g, a re  g iv e n  2 o r  3 tim e s  
da ily . T h e  BNFC a lso  su g g ests  t h a t  a  d o se  o f 45  m g /k g  m a y  
b e  g iv e n  b y  c o n tin u o u s  i n tta v e n o u s  in ỉu s io n  o v e r  2 4  
h o u rs .

S im ila r  d o ses  h a v e  b e e n  u se d  in  t h e  p ro p h y la x is  o í 
h e re d i ta r y  a n g io e d e m a . A  c o n se n su s  d o c u m e n t1 h a s  
r e c o m m e n d e d , as a  g e n e ra l  g u id e , a n  o ra l  d o se  of 
50 m g /k g  d a ily  (o r  1 to  2  g d a ily ) fo r  l o n g - te n n  p ro p h y la x is , 
b u t  a d v ise d  th a t  th e  lovvest e h e c tiv e  m a in te n a n c e  do se  
s h o u ld  b e  u se d , a n d  th a t  a l te m a te -d a y  o r  tw ice -w e e k ly  
r e g ú n e n s  s h o u ld  b e  c o n s id e red . F o r  s h o r t - te r m  p ro p h y la x is , 
i t  su g g e ste d  a  d o se  o f  5 00  m g  g iv e n  4  tim e s  d a ily  fo r  4 8  h o u rs  
b e ío re  a n d  a f te r  su rg e ry  o r  d e n ta l  p ro c e d u re s . A revievv2 o f 
p a e d ia t r ìc  t r e a tm e n t  su g g e ste d  a n  o ra l  r e g im e n  o f 2 0  to  
4 0  m g /k g  daily , to  a  m a x ũ n u m  of 3 g, g iv en  in  2  o r  3 d iv iđ ed  
doses, fo r  lo n g - te rm  p ro p h y la x is . T his d o se  w a s  also

s u g g e s te d  fo r  s h o r t - te r m  p ro p h y la x is  b e ío r e  su rg e ry ,  
s ta r tin g  5 d a y s  b e ío re  th e  p ro c e d u re  a n d  c o n tin u in g  f 3r 2 
d a y s  a íte r . P ro p h y la x is  fo r  2  o r  3 d a y s  c o u ld  b e  c o n s id  :re d  
d u r in g  L níectìons, o r  w h e n  o th e r  p r e d p i ta t ín g  í a a o r s  a re  
p r e s e n t

1. Gompcls MM. t í  al. C1 Inhlbitor dcfidcncy: conscnsus documeni Cỉin 
Exp bnmunol 2005; 139: 379-94. Coirectỉon. ibitL; 141: 189-90. [c DSC]

2. Farkaỉ H, t í  aì. M anagement of heredỉtary angỉoedema ỉn pec iatiic 
patìents. AbsưacL pediatrừs 2007; 120: 635. FuU veisỉon: h :tp:// 
p ed ia trÌc$ .aappub!ica iÌons.o rg /cg i/rep rÌnơ ỉ20 /3 /e713  {acct sseđ 
21/12/09)

Administration in renal impairment. ỉ i c e n s e d  pro . luct 
in ío r m a t io n  re c o m ra e n d s  red u c e d  doses o f  tra n e x c m ic  
a d d  fo r  p a tie n ts  w i th  r e n a l  im p a irm e n t,  b a se d  o n  th e  
se ru m -c re a tin in e  c o n c e n tra tio n  (SCC):
•  SCO 120 to  2 5 0 m ic ro m o le s /lữ re :  1 5 m g /k g  tvvìce d a ily  

orally , o r  lO m g /k g  n v ice  daily  in tra v e n o u s ly
•  SCO 2 5 0  to  500  m ic ro m o le s/li tre :  1 5 m g /k g  o n c e  d ỉ i ly  

o ra lly , o r  lO m g /k g  o n c e  daily  in tra v e n o u s ly
• s c c  h ig h e r  t h a n  5 0 0 m ic ro m o le s /liư e :  7 .5 m g /k g  c n c e  

d a ily  o r  15 m g /k g  o n c e  e v e ry  4 8  h o u r s  o ra lly , o r  5 m ị /kg  
o n c e  d a ily  o r  l O m g /k g  o n c e  e v e r y  4 8  h c u r s  
in tr a v e n o u s ly  (so m e  p r o d u a s  c o n tra - in d ic a te  use in  
se v e re  re n a l im p a irm e n t)

Haemorrhagic disorders. T ra n e x a m ic  a d d  a n d  a m im  ca- 
p ro ic  a d d  a re  s t r u a u r a l ly  re la te d  s y n th e t ic  a n ti í ib r in o l / tic  
d ru g s  th a t  b lo ck  th e  b in d in g  o f p la sm in o g e n  a n d  plas] nin 
to  h b r in , th e re b y  p re v e n t in g  d isso lu tio n  o f  th e  h a e n o -  
s ta t ic  p lu g .1J A p lasm a  c o n c e n ư a tỉo n  of t ra n e x a m ic  < d d  
o f  5 to  lO m ia ro g ra m s/m L  h a s  b e e n  c o n s id e re d  n e c e s ĩa ry  
ío r  e ữ e a ív e  in h ib itio n  o f  f ib rino lysis .2

A n tìíib rin o ly tic s  a re  u se d  to  c o n tro l  h a e m o r rh a g e  th i  t  is 
c o n s id e r e d  to  b e  c a u se d  b y  e x c e s s iv e  í ib r in o ly  ;is. 
A n tiB b rin o ly tic  th e ra p y  m a y  a lso  b e  in d ic a te d  in  :he 
p r e v e n t io n  o f reb le e d in g  in  so m e  h a e m o r rh a g ic  c ond itic  ns, 
t h e  r a t io n a le  b e in g  to  r e ta rd  d isso lu tio n  oi t h e  h a e m o s t  Itic 
p lu g  ío rm e d  in  resp o n se  to  v a sc u la r  in ju ry .

In  h a e m o ư h a g e  c a u se d  b y  a  c o n g e n ita l  o r  a c q u ire d  
d e ũ d e n c y  o f  b lo o d  c o a g u la ó o n  íac to rs , h a e m o s ta t ic  d r  Jgs 
h a v e  a se c o n d a ry  ro le  a n d  m a y  b e  u se fu l  in  re d u c in g  
r e q u ữ e m e n ts  o f í a d o r  c o n c e n tra te s . In  p a tie n ts  ■vvith 
h a e m o p h ilia s  (p. 1 126 .3 ) a n tìh b r in o ly tic s  m a y  b e  a d d e d  to  
c o a g u la tio n  ía c to r  r e p la c e m e n t  b e ío re  d e n ta l  su rg e ry , a n d  
u s e d  in  th e  p re v e n t io n  a n d  t r e a tm e n t  o f  m u c o sa l  b le e d in g  
a í t e r  th e  p ro c e d u re . T h e  r o u te  d e p e n d s  o n  th e  s e v e r i ty  o f 
t h e  c o a g u la tio n  í a a o r  d e Đ d e n c y  a n d  th e  p r o c e d u r e  to  b e  
u n d e r ta k e n ;  fo r e x a m p le , to o th  e x tra c tìo n  w ill p ro b a b ly  
r e q u ứ e  m o re  p ro p h y la c tic  c o v e r  th a n  d e n ta l  scaling . 
R e g im e n s  t h e r e ío r e  v a r y ,3'7 b u t  a n  in i t ia l  o ra l  o r  
in tr a v e n o u s  d o se  oi t ra n e x a m ic  a d d  m a y  b e  ỉo llovved  b y  
o ra l  u se , o r  to p ic a l 5 %  m o u th w a s h  c o n tin u e d  fo r  u p  to  7 
d a y s  a h e r  d e n ta l  p ro c e d u re s . T ra n e x a m ic  a d d  h a s  b e e n  u se d  
s ỉm ila r ly  in  p a t ie n ts  vvith  v o n  W il le b r a n d 's  d i s e a s e 4 
(p .  1 1 2 9 .3 ) .  A n  a p p r o a c h  u s in g  t r a n e x a m i c  a d d  
m o u th w a s h e s  h a s  a lso  b e e n  u se d  to  re d u c e  th e  r isk  o f 
b le e d in g  a f te r  o ra l s u rg e ry  in  p a tie n ts  o n  a n tic o a g u la n t  
th e r a p y .8-’  T ra n e x a m ic  a d d  m ay  p ro v e  b e n e ũ d a l  in  p a tie n ts  
w i th  o th e r  c o n g e n ita l  b lee d in g  d iso ld e rs  su c h  as  a 2- 
a n tip la s m in  d e b d e n c y .10 A m in o ca p ro ic  a d d  h a s  b e e n  t tie d  
in  a  few  p a tie n ts  w i th  h e re d i ta ry  h a e m o r rh a g ic  te la n -  
g iec ta s ia  w i th  m ix e d  re su lts .11 T ra n e x a m ic  a d d  h a s  b e e n  
r e p o n e d  to  b e  e ỉíe c tiv e  in  th e  c o n tro l  o f  e p is ta x is  in  th í  se 
p a tie n ts ;  re p o r ts  g e n e ra lly  d e sc rib e  o ra l u s e ,12-13 t u t  
t ra n e x a m ic  a d d  h a s  a lso  b e e n  a p p lie d  d ứ e a l y  as  n a  :al 
d ro p s .14

T ra n e x a m ic  a d d  o r  a m in o c a p ro ic  a d d  h a v e  b e  ỉ n  
su g g e ste d  to  c o n  tro i b lee d in g  in  m a n y  o th e r  c o n d it io a s . 
T h e s e  in c lu d e  h a e m o r rh a g e  a f te r  su rg ic a l  o r  o tb e r  
p ro c e d u re s  ú id u d in g  p r o s ta te d o m y ,  b la d d e r  su rg e ry , a  ìd  
c e rv ic a l  c o n is a t io n .  T h e y  m a y  b e  u s e d  to  r e d u c e  
p e r io p e r a t iv e  b lo o d  lo ss  a n d  a llo g e n e ic  t r a n s ỉu s io n  
r e q u i r e m e n ts .15' 1’  T h e y  m a y  a lso  b e  e h e c tiv e  in  o th e r  
c o n d it io n s  a s so d a te d  w ith  excessive  h b r in o ly s is  s u c h  as 
m e n o ư h a g ia  (see  p . 1165 .1 ), ep is tax is , a n d  p la c e n  a l 
a b ru p t io n . T ra n e x a m ic  a d d  h a s  a lso  b e e n  ío u n d  to  re d u c e  
t h e  risk  o f d e a th  in  b le e d in g  t ra u m a  p a tỉe n ts ,  w h e n  g iv t:n  
v v ith in  8 h o u rs  of in ju ry .20

T ra n e x a m ic  a d d  a n d  a m in o c a p ro ic  a d d  h a v e  e a c h  b e i:n  
u s e d  in  a n  a tte m p t  to  p r e v e n t  re b le e d in g  in  p a tie n ts  w i th  
su b a ra c h n o id  h a e m o r rh a g e  (see  S ơ o k e , p . 1 2 6 9 .2 ), p a r i -  
c u la r ly  iỉ su rg e ry  is to  b e  d e la y e d . H ovvever, w h i le  
r e b le e d in g  m a y  b e  red u c e d , th e re  c a n  b e  a n  in c re a se  in  th e  
in d d e n c e  o f c e re b ra l isc h a e m ic  c o m p lica tio n s  r e s u ltin g  in 
l it tle  o v e ra ll ú n p r o v e m e n t  in  o u tc o m e .21 P a rad o x ic a lly , 
reb le e d in g  h a s  b e e n  n o te d  in  p a tie n ts  g iv en  h ig h  d o ses  of 
a m in o c a p ro ic  a d d  a f te r  su b a ra c h n o id  h a e m o ư h a g e  (see  
E ííe c ts  o n  th e  B lo o d  u n d e r  A m in o c a p ro ic  A d d , p . 1 1 3 2 .1 ).

T ra n e x a m ic  a d d  h a s  b e e n  u se d  to  c o n tro l  g a s ơ o in te s tin a l  
h a e m o ư h a g e ,  e .g . d u e  to  p e p tìc  u lc e r  d isease  (p . 1 8 16 .2 ) o r  
o e s o p h a g e a l v a rices  (see  V ariceal H a e m o rrh a g e  u n d e r  
M o n o e th a n o la m in e , p . 2 5 6 3 .1 ). In  a  m e ta -a n a ly s is 22 o f  7  
s tu d ie s  in  p a tie n ts  w i th  u p p e r  g a s tro in te s tin a l  h a e m o r rh a g e , 
m o r ta li ty  w a s  lo w e r  in  th o se  ơ e a te d  w ith  t ra n e x a m ic  a c d  
c o m p a re d  w ith  p lac e b o . H o w e v e r, t h e r e  w e re  n o  s ig n iíic a n t
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d ỉ í íe re n c e s  in  b le e d in g - r e la te d  d e a th ,  r e b le e d in g  o r  
c o n tin u e d  b lee đ in g , su rg e ry , o r  tra n s ỉu s io n  re q u ire m e n ts . 
T h e  m a n a g e m e n t  o f u p p e r  g a s tro in te s tin a l  h a e m o r rh a g e  
h a s  c h a n g e d  s ig n ih c a n tly  s in c e  so m e  o f  th e  s tu d ies  w e re  
u n d e r ta k e n , a n d  t ra n e x a m ic  a c ĩd  is n o t  r e c o m m e n d e d  fo r 
r o u tin e  u se  ỉn  th e s e  p a tie n ts .
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H e r e d r ta ry  a n g io e d e n K i.  T ra n e x a m ic  a c id  is u se d  as  p ro -  
p h y la c tic  th e ra p y  in  t h e  m a n a g e m e n t  o f h e re d ita ry  a n g io -  
ê d e m a  (p . 2 4 3 5 .2 ).

M e n o n rh o g ia .  T ra n e x a m ic  a d d  ỉs u se d  ỉn  w o m e n  w ith  
m e n o r rh a g ia  (p. 2 3 0 0 .3 )  w h o  d o  n o t  re q u ire  c o n tra c e p tio n  
o r  h o r m o n a l  th e ra p y . I t  red u c e s  u te r in e  b lo o d  loss in  su c h  
w o m e n  w h e n  u se d  d u r in g  m e n s t ru a t io n .1*3 A  c o m p a ra tiv e  
s tu d y 1 fo u n d  o ra l  tra n e x a m ic  a r id  1 g e v e ry  6 h o u rs  to  be  
m o re  e ííe c tiv e  t h a n  th e  NSA ID  m e fe n a m ic  a đ d ,  a  c o m - 
m o n ly  u se d  t r e a tm e n t  fo r t h e  c o n d ỉt io n , a n d  e ta m sy la te . It 
is a lso  m o re  e í í e a ỉv e  t h a n  c y đ ic a l  n o re th is te ro n e 2 
(a lth o u g h  less so  t h a n  a p ro g e s te ro n e -re le a s in g  in tra -  
u te r in e  d e v ic e 5). A revievv,4 w h ic h  in d u d e d  th ese  a n d  
so m e  o th e r  s tud ies , re p o r te d  th a t  tra n e x a m ic  a d d  red u c e s  
m e n s tru a l  b lo o d  ỉoss b y  a b o u t  3 4  to  5 9 %  o v e r  2 to  3 
cydes.
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Adverse Effects
T ra n e x a m ic  a d d  a p p e a rs  to  b e  w e ll  to le ra te d . I t  c a n  p ro d u c e  
d o s e -re la te d  g a s tro in te s tin a l  d is tu rb a n c e s . H y p o te n s io n  a n d  
d izz in e ss  h a v e  o c c u rre d , p a rt ic u la r ly  a f te r  r a p id  in tra v e n o u s  
d o sa g e . T h x o m b o tic  c o m p lic a tìo n s  ( in c lu d in g  c e re b ra l  
th ro m b o s is  a n d  c e n ư a l  r e t i n a l  v e n o u s  a n d  a r te r ia l  
o c d u s io n )  h a v e  b e e n  re p o r te d  in  p a tie n ts  rec e iv ứ ig  
t ra n e x a m ic  a d d ,  b u t  th e s e  a re  u s u a lly  a  c o n s e q u e n c e  o f  its  
in a p p ro p r ia te  u se  (se e  P re c a u tio n s ,  b e lo w ). O cu la r  a n d

v ìsu a l d is tu rb an c e s , in d u d in g  d is tu rb a n c e  o f  c o lo u r  Vision, 
h a v e  b e e n  a s s o d a te d  w ith  u se  o f  t ra n e x a m ic  a d d ;  in  su c h  
cases  t h e  d ru g  s h o u ld  b e  s to p p e d . O th e r  a d v e rse  effec ts  th a t  
h a v e  b e e n  re p o r te d  ín d u d e  h y p e rs e n s it iv ity  rea c tio n s , sk in  
re a c tio n s , m u sc u ỉo sk e le ta l  p a in , a n d  c o n v u ls io n s .

E ffects o n  Hie e y e s .  T ra n e x a m ic  a d d  h a s  b e e n  a s s o d a te d  
w ith  r e t in o p a th ỹ 1 a n d  v isu a l im p a irm e n t.2 A h a e m o d ia -  
lysis p a tie n t  d e v e lo p e d  a lm o s t to ta l  loss o f  V ision vvith in  2 
w e e k s  o f s ta r tin g  d a ily  t ra n e x a m ic  a d d  in je c tio n s  a f te r  
e m e ig e n c y  s u rg e ry  fo r a  b le e d in g  p e p tic  u lc e r . V ision  w a s  

. la rg e ly  res to re d  vvìth ỉn  a  few  d a y s  o f s to p p in g  tra n e x a m ic  
a d d ,3 a lth o u g h  so m e  im p a irm e n t  p e rs is te d  ỉn  c o n d it io n s  
o í  p o o r  ligh t. T h e  p a d e n t  h a d  e x p e r ie n c e d  v isu a l im p a ir-  
m e n t  p re v io u s ly  w h e n  g iv e n  tra n e x a m lc  a d d .  T h e  a u th o r s  
n o te d  th a t  d o ses  o f  t r a n e x a m ic  a d d  s h o u ld  b e  re d u c e d  in  
p a tie n ts  wáth re n a l  im p a irm e n t u n d e rg o in g  d ialysis.

A  p a tie n t  u n d e rg o in g  r e g u la r  p e r i to n e a l  d ia ly sis  fo r 
E p s te in 's  sy n d ro m e  d e v e lo p e d  lig n e o u s  c o n ju n c tiv itis , 
g ỉn g iv a l h y p e tp la s ia , a n d  p e r i to n e a l  p r o te in  loss a s s o d a te d  
vvith th e  use  o f tra n e x a m ic  a d d .3

1. Snir M, t í  ai. Central venous stasỉs retínopathy íoUovving the use oi 
tranexamỉc adđ . ttetirn 1990; 10: Ỉ8 Ỉ-4 .

2. Kitamura H. t í  ai. Tranexanúc add-induced vỉsuaỉ ìmpairment in a 
hemodiaỉysis patíenL ơ in  Bxp Nephrol 2003; 7: 311-14.

3. Diamond JP, t í  a i  Tranexamỉc add-assodated Ugneous conjimctivitis 
w ith gingỉvaỉ and  peritoneal ỉesỉons. Br J  Ophthalmoi 1991; 75; 753-4.

E ffe d s  o n  th e  s k in .  A  w id e sp re a d , p a tc h y  ra s h  vvith  asso- 
d a te d  b listers, c o n s id e re d  o n  s k in  b io p sy  to  b e  a  fixed - 
d ru g  e ru p tio n , o c c u rre d  in  a  3 3 -y e a r-o ld  v v o m an .1 T ra n e x -  
a m ic  a d d ,  w h ic h  s h e  h a d  ta k e n  fo r  8  y e a rs  a n d  w h ic h  h a d  
b e e n  w c ll to le ra te d , w a s  id e n tiB e d  as  t h e  c a u se . D esen s iti-  
s a t io n  w as u n su c c e ss íu l . T ra n e x a m ic  a d d  vvas a lso  sus- 
p e c te d  as  b e in g  th e  c a u se  o f a  f ix e d -d ru g  e ru p t io n  in  a  36- 
y e a r-o ld  v vom an .2 P ru ritic , v e s id e -b u llo u s  les io n s  
a p p e a re d  vvith in  a  few  h o u r s  o f  s ta r tin g  t ra n e x a m ic  a d d  
a n d  th e  les io n s  reso lv e d  c o m p le te ly  3 d a y s  a í te r  s to p p in g  
th e r a p y  e v e n  th o u g h  o th e r  d ru g  t te a tm e n t  w a s  c o n tin u e d .

ỉ . Kavanagh GM. tía l. Tranexamic ad d  (Cykỉokapron)-induced ũxed-drug 
eruptíon. B rJ  DermaUti 1993; 128: 229-30.

2. Carrión-Carnón c, t í  ứl. Bullous erupdon induced by tranexamỉc add. 
Ann Pharmacother 1994; 28: 1305-6.

Precautions
T ra n e x a m ic  a d d  sh o u ld  n o t  b e  u s e d  in  p a tie n ts  w i th  a c tiv e  
in tra v a sc u la r  d o t t in g  b e c a u s e  o f  t h e  r is k  o f th ro m b o s is . 
P a tie n ts  w ith  a  h is to ry  of, o r  p re d isp o s it ío n  to , th ro m b o e m -  
b o lism  a re  a lso  a t  risk  if  g iv e n  a n rih b r in o ly tic  th e ra p y . 
H a e m o rrh a g e  d u e  to  d isse m in a te d  in tra v a s c u la r  c o a g u la n o n  
s h o u ld  th e r e ío r e  n o t  b e  ơ e a te d  vvith  a n tiS b r in o ly tic  
c o m p o u n d s  u n le s s  t h e  c o n d id o n  is m a in ly  d u e  to  
d ls tu rb a n c e s  in  Đ brino ly tìc  m e c h a n ism s ; t ra n e x a m ic  a d d  
h a s  b e e n  u se d  vvhen  th e  la t t e r  c o n d it io n s  a r e  m et, b u t  w ith  
c a re ỉu l  m o n ito rin g  a n d  a n tic o a g u la n t  c o v e r.

Lysis o f e x is t in g  e x tra v a sc u la r  d o ts  m a y  b e  in h ib i te d  in  
p a tỉe n ts  re c e iv in g  t ia n e x a m ic  a d d .  P a tie n ts  w i th  m ass iv e  
h a e m a tu r ia  f ro m  th e  u p p e r  u r in a r y  ư a a  m a y  b e  a t 
in c re a se d  risk  o f  u re te r ic  o b s tru c tio n . D o ses  o f ư a n e x a m ic  
a d d  sh o u ld  b e  re d u c e d  in  p a tie n ts  vvith r e n a l  im p a irm e n t.  
L icen sed  p ro d u c t  in ỉo rm a tio n  re c o m m e n d s  th a t  re g u la r  ey e  
e x a m in a tio n s  a n d  liv e r  íu n c t io n  te s ts  s h o u ld  b e  p e r ỉo rm e d  ư  
ư a n e x a m ic  a d d  is u se d  lo n g  te rm .

S o m e  s tu d ies  h a v e  su g g ested  th a t  tra n e x a m ic  a d d  w h e n  
g ỉv e n  to  p a tie n ts  a f te r  a  s u b a ra c h n o id  h a e m o ư h a g e  
in c re a se s  th e  i n d d e n c e  o f  c e re b ra l  ỉsc h a e m ic  c o m p lica tio n s  
(see  H a e m o rrh a g ic  D iso rders  u n d e r  U ses, p . 116 4 .3 ).

R ap id  in ư a v e n o u s  d o sa g e  m a y  b e  a s s o d a te d  w ith  
a d v e rse  e ffe d s  (see  a b o v e ).

P o rp h ỵ r ia .  T h e  D rug  O a ta b ase  fo r A c u te  P o rp h y ria , c o m - 
p ile d  b y  th e  N orvvegian  P o rp h y ria  C e n ư e  (N A PO S) a n d  
th e  P o rp h y ria  C e n ư e  Svveden, c lass ih es  ư a n e x a m ic  a d d  as 
n o t  p o rp h y rin o g e n ic ;  i t  m a y  b e  u se d  a s  a  d ru g  o f  first 
c h o ic e  a n d  n o  p re c a u t io n s  a re  n e e d e d .1

1. The Dnig D au b .se  (or AOitc Porphyria. Available at: h ttp://w w w . 
drugs-porphyria.org (accessed 13/10/1 ỉ)

Interactions
D ru g s  w ith  a c tio n s  o n  h a e m o s ta s is  s h o u ld  b e  g iv e n  w ith  
c a u tỉo n  to  p a tie n ts  o n  a n tiũ b r in o ly tíc  th e ra p y . T h e  risk  of 
th ro m b o s is  m a y  b e  in c re a se d  ư  tr a n e x a m ic  a c id  is g iv en  
w i th  íac to r  IX  c o m p le x  c o n c e n ư a te s  o r  ía c to r  v m  in h ib l to r  
b y p a s s in g  í r a c tio n ,  a n d  s u c h  c o m b in a t io n s  a re  n o t  
re c o m m e n d e d . A n tiE b rin o ly tic s  a n d  th ro m b o ly tic s  h a  ve 
a n ta g o n is tic  e£fects, a n d  c o n c o m ita n t  u s e  m a y  re d u c e  th e  
e íH cacy  o f b o th .  T h e  p o te n t ia l  fo r  th ro m b u s  ỉo rm a tio n  m a y  
b e  in c re a se d  b y  o e s tro g e n s.

R e r in o k b . A n tiS b rin o ly tic s  s h o u ld  b e  u s e d  w ith  c a u tio n  in  
p a tie n ts  re c e iv in g  o ra l tntìnoin a s  th ro m b o tic  e v e n ts  h a v e  
b e e n  r e p o n e d  in  p a tìe n ts  b e in g  ơ e a te d  vvith  t ia n e x a m ic  
a d d  a n d  n e t in o in  (see A n tiíib rin o ly tic s , p .  1 7 27 .1 ).

Pharmacokinetics
T ran ex am ic  a d d  is a b so rb e d  b o m  th e  g a s tro in te s tin a l ơ a c t  
a n d  peak  p lasm a  c o n c e n tra tio n s  o c c u r  a f te r  a b o u t  3 h o u rs . 
B ioavaílab ility  is  a b o u t  4 5 % . T ia n e x a m ic  a d d  is vvidely 
d istr ib u ted  th ro u g h o u t  th e  b o d y  a n d  h a s  v e ry  lo w  p ro te in  
b in d in g . I t  d itíu ses  ac ro ss  th e  p la c e n ta  a n d  is d is tr ib u te d  in to  
b rea s t m ilk . T ra n e x a m ic  a d d  h a s  a  pléLsma e lim in a tìo n  h a lí-  
liíe  of a b o u t 2 h o u r s .  I t  is  e x c re te d  in  th e  u r in e  m a in ly  as 
u n c h a n g e d  d ru g .

R e íe re n c e s .
1. Andenson L  t í  aỉ. Role oỉ uroltínasc and tỉssue actỉvator ỉn ỉustaining 

bleedỉng and the managem ent thereoỉ w ith BA CA and AM CA. Á m  N Ỹ 
Acad Sa 1968; 146: 642-56.

2. Kuỉlander s. Nìlsson ỈM. Human placental transíer of an anúSbrmolytic 
agent (AMCA). Acta Obỉttí Gynecòi Seand 1970; 49: 241-2.

3. Píìbrant k ,t ía L  Pharmacoldnetics and bỉoavailabiỉỉty oltranexam ỉc add. 
BurSCUn Phamutcol 1981; 20: 65-72.

Preparatìons
Propóetary Preparalions (details are given in Volum e B)

Single-ingrad in t Preparations. Arg.: Tranexal; AustraL:
Cyklokapron; Austria: Cyklokapron; Btlg.: Exacyb Braz.: 
Hemoblock; Transam in; Trexacont; Canad.1 Cyklokapron; Chile: E sp e rd k iChina: Bei Rui Ning (ỊRĩẳỲ); Peim in ( 5 ® ) ;  
He Mo Sai (W X X ); iieN ing  ittM); J ien ing  (&■?); Ka W ei A n 

Li Da Fei (ý]iẾ.ịị); Ta J iu  s h u  (fàxữ): T ransam in Cz: Ẹxacyl; Datm.: Cyklokapron; Cyklonova; Firu: 
Caprilon; Cyklokapron; FrExacyb S p o to t Ger.: C yklokapron; Gr.: Transamin; Hong Koitg: CP-Tran; C yklokapront; Q ualixa- 
m in; Tosano; Transam ln; Hung.: Exacyb India: Bio-Stat; Capi- 
trax; Clip; Clotawiu-T; C oastat' Cyklokapron; Cymin; D ubatran ; 
E xam ic Fegan; Gynae-PiL' M enogia; M ouzex; Nexim; Tranar- 
est; Tranĩib; Indon.: A sam nex; c lonex ; D iư an ex t; Ethinex: 
In te rm ic  Kalnex: Lunex; Nexa; Nexitra; plasm inex; Pytram ic; 
Ronex; Theranexỷ; T ra n ec  Tranexid; Transam in; Tranxa; IrL: 
Cyldokapron; Israel: H exakapron; ItáL: Tranex; U gurol; Jpn: 
Transam ìn: Malaysia: T ransam in; Tren; Neth.: C yklokapron; Norw.: Cyklokapron; NZ: Cyklokapron; Phữipp.: C ydotrax ; 
Cyklokaprônt; D ostan; R brinon ; rũnoplas; H em odo t; Hem o- 
stan; Hemostop; H em oưex; M icranex; Pantrex; Proklot; T am ex; 
Trenaxin; PoL: Exacyl; Rus.: T ranexam  (TpaHexcaM); &Afr.: 
Cyklokapron; T ra n ic  Singapore: Cyklokapron; Spain: A m chaE- 
brin; SwetL: Cyklo-F; Cyklokapron; Cyklonova; T ranon; Switz.: 
Cyklokapron; Thai.: Axam in; Palete; T ram ic  Transam in; T ran- 
s ic  Tranxamax; T ranx iq  Turk.: Transam ine; UK: Cyklo-F; 
Cyklokapron; Fem strual: ukr.: T ranexam  (TpaHexcax); USA: 
Cyklokapron; Lysteda; Venez.: C idokapron .

Mubi-ingradiant Preporqtkms. Beỉg.: Q uix ilt; Denm.: Quixil; Fin.: Quixil; Fr.: Q uix ilt; Ger.: Q uix ilt; Indừr. Bio-Stat-M F; C- 
Sylate Plus; Capihcm ; Capitrax Plus; ch ro m o sta t; Clip-MF; Clo- 
tawm-T; Clotem Plus; Coag; Coastat Plus; Coastat-G yne; Cosk- 
lo t Plus; Cydocos-TX; Cydosym-TX; D ubatran-M F; Etam; Etex- 
T; Ethatol’ ETM-T; Etosys-MF; Etosys; Examic-MF; F e n a m ic  
Fetran-ES; Fetran-M F; Fibran PIus; Fibran-M ; Florasyl-M F; 
Gynae-Pil Forte; H am odam -M ; Ham odam-T; H em ocrat; HMT; 
Klotinex; M eSnex; MeĐtrax; M eílam; M eínex; Mefsyn-TX; 
Meftal-TX; M eítrax; M enogia-M F; M enoguard; M enospan-M F; 
M enostat; M enotran; M ouzex-M F; No Blos Por; N obliíẽn: Tran- 
fib MF; ttal.: Quixil; Jpn: Sin Colgen Kowa K azef; Neth.: Q uix- 
Í1+; Ptrrt: Q uixilt; Swtđ.: Quixil-h Switz.: Qubdl.

PhamKKopoâal Preparations
BP 2014: T ranexam ic  A d d  In jec tion ; T ran ex am ic  A d d  
Mouthvvash; Tranexam ic A dd  Tablets.

von Wỉllebrand Factor
Facteur VVillebrand humain (human von Willebrand factor); 
Factor humanus von VVillebrandi (human von VVillebrand 
iáaor); Factor Vlll-relateđ Antigen; vWF; (DaKTOp ỘOH 
Bnn/ieổpaHfla.
UNII —  ZE22NE22F1 (von Willebrand factor human); 
ST6B772R4Q (human coagulation íactọr viiưvon VVillebrand 
íaữor complex). .

P h a rm a c o p o e ia s . In  Eur. (see  p . vii).

P h . E u r. 8: (H u m a n  v o n  W illeb ra n d  F a c to r) . A  s te r ile  f re e z e -  
d ried  p r e p a ra n o n  o ỉ  a  p lasm a  p ro te in  ừ a c tio n  th a t  c o n ta in s  
th e  g ly co p ro te in  v o n  W illeb ra n d  í a a o r  w í th  v a ry in g  
a m o u n ts  of c o a g u la tio n  ta c to r  v n L  d e p e n d in g  o n  th e  
m e th o d  o f p re p a ra n o n . I t is p re p a re d  fro m  h u m a n  p la sm a  
o b ta in e d  fro m  b lo o d  b o m  h e a lth y  d o n o rs: th e  p la s m a  is 
te s te d  fo r th e  a b se n c e  o f  h e p a títis  B  su rỉa c e  a n tig e n  a n d  
an tib o d ies  a g a in s t HIV-1 a n d  HTV-2 a n d  h e p a ti tis  c  v iru s . 

w h e n  re c o n s titu te d  as s ta te d  o n  th e  lab e l, th e  p o te n c y  is n o t  
less t h a n  20  in te m a t io n a l  u n l ts  o f  v o n  W iile b ra n d  ía c to r  p e r  
m L. I t Is a  w h i te  o r  p a le  yellovv, h y g ro sc o p ic  p o w d e r  o r  
íriab le  solid . S to re  in  a ir t ig h t  c o n ta in e rs . P ro te c t b o m  lig h t.

P r o t ì e

v o n  VVUlebrand ỉa c to r  is u se d  in  th e  t r e a tm e n t  a n d  
p ro p h y la x ís  o f  b le e d in g  in  v o n  W ille b ra n d 's  d ise a se  
(p. 1129.3), u s u a lly  w h é n  d e sm o p re ss in  is in e f fec tiv e  o r  
c o n tra -in d ic a te d . I t  is g e n e ra lly  c o n ta in e d  in  p la sm a  
c o n c e n tra te  p re p a ra ú o n s  w ith  ía c to r  v i n  (p. 1 1 4 8 .1 ), b u t

The Symbol t  denotes a preparation no longer actively marketed

http://www.wfh.org/2/docs/Publications/Dental_Care/TOH'27_Oral-Care-Revised2008.pdf
http://www.wfh.org/2/docs/Publications/Dental_Care/TOH'27_Oral-Care-Revised2008.pdf
http://www
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h ỉg h ỉy  p ũ r iỉ ie d  p re p a ra tỉo n s  ứ ia t  c o n ta ỉn  v e ry  l it tle  ía c to r  
v m  a re  a ỉso  a v a ila b le  in  s o ra e  c o u n tr ie s .  D osage  d e p e n d s  o n  
t h c  e x te r n  a n d  s o u rc e  o f  b ỉe e d in g . H y p e rse n s itiv ity  
re a c tio n s  m a y  o c c u r  rare ly , a n d  a s  f o r  o th e r  p la sm a -d e r iv e d  
p re p á ra tìo n s ,  t h e  r ísk  o f  tra n s m is s ỉo n  o ỉ  ỉn ỉe c tív e  a g e n ts  
c a n n o i  b e  to ta l ly  e x d u d e d .

R e fe re n c e s .
1. Smith MP, t í  củ. Continuoiis Iníusion therapy  w ith very high ptư ity  von 

W iỉỉebrand ỉactor concentrate ỉn  padents w ỉth severẽ van  Wiilebrand 
dbease. Blood Coag Fibrínoỉ 1997; 8: 6-12.

2. Goudemand J. t í  aỉ. r tin tra l m anagem ent o ỉ patìcnts w ỉth von 
W ĩlỉebrand's disease w ỉth a  VHP vW F concentnie: the  Prench 
experience. Haemopkữiú 1998; 4  (suppl 3): 48-52.

3. cã rte r NJ, Scott LJ. Human plasm a von Wỉỉỉebrand ỉactor/ỉactor v m  
compỉex (Haemate P/Humate-P): ỉn von  WỈDebrand dỉsease and 
haemophỉỉỉa A. Drugt 2007; 67: 1513-19.

Porphyria. T h e  D ru g  D a ta b a se  ío r  A c u te  P o rp h y ria , c o m - 
p ile d  b y  t h e  N orvveg ian  P o ip h y r ia  C e n tre  (NA POS) a n d  
th e  P o rp h y iia  C e n tre  S w e đ e n , d assiU e s  v ọ n  W illeb ra n d  
ía c to r  ( w h e n  c o m b in e d  w i th  f a r to r  vni) as n o t  p o rp h y ri-  
n o g e n ic ; i t  m a y  b e  u se d  a s  a  d r u g  o f  f irs t ch o ic e  a n d  n o  
p re c a u t io n s  a re  n e e d e d . '

I. The Drug Database (or Acute Porphyria. Available at: http://w w w . 
drugs-porphyria.org (accessed 13/10/11)

Preparatíons
Proprietary Preporotkxu (details a re  g iven  in  Volum e B)

Single-ingredient Prsparations. B e lg W iưactín; Cz.: VVillíact; Dettm.: YVillíact; Fin.: W ilfactin; Fr.: W ilfactin; W ilstart; Gtr.: 
WỈIlíàct; Gr.: W ilỉactin; Neth.1 VVilíactin; Norw.: Willfact; Switz.: W ĩllfact.

AU cross-reíerences reíer to entries in  Volume A
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P a r a th y r ọ id  D is o rd e r s ,  p .  1 1 7 0  ' :
H y p e r p a ra th y ro id is m ,  p .  1 1 7 0  
H y p ò p a r d th ý r o id is m ,  p .  1 1 7 1

T h e  p ro ce sse s  o f  b o n e  tu m o v e r ,  a n d  th e  re g u la tìo n  of b o d y  
c a ld u m , a re  i n tũ n a te ly  c o n n e c te d . T h e  c o n c e n tia t ìo n  of 
c a lã u m  in  p la s m a  is n o rm a l ly  k e p t  v v ith in  a  n a r ro w  ra n g e  
(p . 1 7 7 7 .3 ). I t  is  r e g u la te d  b y  th e  a b s o ip t io n  a n d  e x c re tio n  
o f  c a ld u m , a n d  a ls o  b y  m o d u la t ìo n  o f  t h e  n o rm a l reso rp tio n  
a n d  ỉo n n a t ío n  o f  b o n e  a n d  h e n c e  th e  m o v e m e n t  o{ c a ld u m  
to  a n d  f ro m  th e  sk e ỉe ta l  r e s e rv o ữ . T h e  e n d o g e n o u s  
su b s ta n c e s  p a ra th y ro id  h o r m o n e ,  c a ld to n in ,  a n d  v ita m in  D, 
a re  in v o lv e d  in  t h e  r e g u la tio n  o f  c a ld u m  h o m o eo stasis .

D ru g s d e sc r ib e d  in  th is  c h a p te r  a í íe c t  b o n e  re so rp tio n  o r  
ío rm a tio n , vsdth e ữ e c ts  o n  s e ru m  c a ld u m . T h ey  in d u d e :
•  b isp h o s p h o n a te s
•  b o n e  m o rp h o g e n e tic  p ro te in s
•  c a ld to n in s
•  d n a c a ỉc e t  h y d ro c h lo r id e
•  g a ll iu m  n i tr a te
•  p a ra th y ro id  h o n n o n e
•  s tr o n t iu m  r a n e la te
•  te r íp a ra tid e
T h e  in o rg a n ic  í lu o r id e  sa lts , vvhich c a n  p ro m o te  b o n e  
f o rm a tio n  w h e n  g iv e n  in  a p p ro p r ia te  d o se s, a re  d iscussed  in  
th e  c h a p te r  o n  N u tr i t io n a l  A g e n ts  (se e  S o d iu m  H u o rid e , 
p . 2 0 8 9 .2 ).

Bone and Bone Disease
T h e  s k e le to n  ac ts  a s  m e c h a n ic a l  s u p p o r t  a n d  p ro te c tio n  to  
so fte r  tis su e s  a n d  o rg a n s . I t  is a lso  im p o r ta n t  in  e lec tro ly te  
h o m o eo s ta sis , a c tin g  as  a  r e se rv o ir  o ỉ  c e rta in  ions a n d  
m in e ra ls  s u c h  as  c a ld u m ,  p h o s p h o ru s ,  a n d  m ag n e s iu m .

B o n e  h a s  tw o  c o m p o n e n ts :  a n  o rg a n ic  m atr ìx , c a lled  
o s t e o l d ,  c o n s is t ìn g  m a in ly  o f  c o lla g e n , a n d  a  m in e ra l  p h a  se 
d e p o s ite d  th ro u g h  t h a t  m a tr ix ;  th e  la t te r ,  c om prísing  a b o u t  
7 0 %  o f th e  s k e le ta l  m a ss , is c o m p o se d  c h ie ũ y  o f 
h y d r o x y a p a t i t e  (a  c o m p le x  c ry s ta ll in e  salt o f  c a ld u m  
a n d  p h o s p h a te ) .  T h e r e  a rẽ  tw o  s tru c tu ra l  ỉo rm s knovvn in  
m a tũ r e  b õ n e :
•  c o rt ic a l  ( la m e lla r )  b o n e , w h ic h  h a s  a  den se , c o n tin u o u s  

s tru c tu re
•  t ra b e c u la r  (canceU ous) b o n e , w h ic h  h as  a  ‘sp o n g y ' 

s t r u c tu r e  o f  l in k e d  p la te s  a n d  is a s so d a te d  w ith  h ig h  
b o n e  tu m o v e r  a n d  grovvth .

T h e  p e r ip h e ra l  o r  a p p e n d ỉc u la r  p a r ts  o f  th e  sk e le to n  a re  
m a in ly  co rtica l b o n e ,  vvhile t h e  a x ia l  o r  C entral p a rts , su c h  as 
th e  sp in e  a n d  p e lv is , c o n ta in  su b s ta n tía l  a m o u n ts  o f 
tra b e c u la r  b o n e .

B o n e  is a  d y n a m ic  tissue : o n c e  n e w  b o n e  h a s  b e e n  laid  
dovvn i t  is su b je c t t o  a  c o n tin u a ỉ  p ro c e s s  o f ío rm a tio n  a n d  
re so rp tio n  c a lled  r e m o d e l l i n g .  R e m o d e llin g  tak es  p lace  
a lo n g  b o n e  s u r ỉa c e s  a n d  is  c a rr ie d  o u t  b y  b o n e  cells 
( o s te o d a s ts  a n d  o s te o b la sts )  th a t  o r ig in a te  in  t h e  m a rro w  
a n d  s h a re  c o m m o n  o rig in s  vvith  b lo o d  celỉs. S tiin u la te d  b y  
p h y s ic a l o r  C h em ica l signals, o s t e o d a s t s  dig a  cav ity  in to  
th e  b o n e  (b o n e  re s o rp tìo n ) ;  t h e y  a re  t h e n  rep la c ed  b y  
o s t e o b ỉ a s t s  t h a t  sy n th e s ise  n e w  o s te o id  to  Bỉl th e  ca v i ty  
(b o n e  ío rm a tío n )  a n d  m a y  h e lp  to  p ro m o te  its  su b se q u e n t 
m in e ra lisa tio n . T h e  a c tio n s  o f  th e s e  tw o  ty p es  o f b o n e  cell 
a re  d o s e ly  l in k e d , a n d  a g e n ts  t h a t  su p p ress  re so ip tìo n  
u l t im a te ly  d e c re a s e  b o n e  ỉo im a t ịo n  to o . Hovvever, a t  a n y  
g iv e n  t ỉm e  th e r e  is  a  d e f id t  in  p o te n t ia l  b o n e  m ass , th e  
r e m o d e l l l n g  s p a c e ,  vvh ich  re p r e s e n ts  sites o f b o n e  
re s o rp tio n  th a t  h a v e  n o t  y e t  b e e n  f il le d  in . A n y  s tim u lu s  
t h a t  a ííe c ts  b o n e  t u m o v e r  b y  a ỉte r ỉn g  th e  r e c ru itm e n t  o í 
o s te o b la sts  a n d  o s te o d a s ts  t o  r e m o d e lỉ in g  w ill re su lt  in  a n  
in c re a se  o r  d e c re a s e  i n  th e  re m o d e ll in g  space , u n t i l  a  nevv 
s te a d y  S ta te  is a c h ie v e d , a n d  th is  vvill b e  s e e n  as a  d e c rease  o r  
in c re a se  in  b o n e  m a ss . I i í e lo n g  a c c u m u la ú o n  o f  rem o d e l-  
lin g  d e h d ts  lea d s  t o  a g e -re la te d  b o n e  loss.

B o n e  a lso  c o n ta in s  o s t e o c y t e s ,  w h ic h  a re  cells d e riv e d  
b o m  o s te o b la sts  t h o u g h t  to  b e  in v o lv e d  in  th e  m o v e m e n t of 
m in e ra ls .

B o n e  ce lls  a re  c o m r o l le d  b y  • s y s te m ic  h o r m o n e s  
in d u d in g  p a ra th y ro id  h o r m o n e ,  1 ,2 5 -d ih y d ro x y c h o le c a ld -  
ỉe ro l  (c a ld tr io l) , c a ld to n in ,  a n d  lo ca l r e g u la to rs  s u c h  as 
b o n e  m o rp h o g e n e tìc  p ro te in s  a n d  c y to k in e s . A  lo ca l 
s ig n a llin g  System  in v o lv m g  th e  p ro te in  RA N K L ( re c e p to r  
a c tiv a to r  o f  n u d e a r  ỉa c to r -k a p p a  B l ig an d ), vvhich in d u c e s  
o s te o d a s t  d ư íe re n t ia t io n  a n d  a c tiv a tio n  a n d  p ro m o te s  b o n e  
reso rp tio n , a n d  th e  p ro te in  o s te o p ro te g e r in .  vvhich in h ib its  
o s te o d a s t  ío rm a tio n  a n d  p re v e n ts  b o n e  re so rp tío n , is 
m e d ia te d  Via th e  r e c e p to r  R A N K  ỉo u n d  o n  o ste o c las ts  a n d  
th e i r  p rec u rso rs .

B o n e  d i s e a s e s  m a y  b e  d u e  to  de ỉe c ts  i n  t h e  p ro d u c t io n  
o f  o s te o id  o r  its  m in e ra lis a tio n , o r  to  a n  im b a la n c e  in  
r e so rp tio n  a n d  ỉo rm a tio n  o ỉ  b o n e .  B o n e  b a la n c e  c a n  b e  
a ỉỉe c te d  b y  d iv e rse  s tim ụ li  s u c h  a s  d ie ta ry  in s u ỉf iã e n c y . 
h o rm o n e s ,  in c lu d in g  se x  h o rm o n e s ,  a n d  d ru g s  s u c h  as  
co rtíco ste ro id s .

Hypercalcaemia of malignancy
A b o u t 10%  of p a tie n ts  w i th  c a n c e r  d e v e lo p  h y p e rc a lc a e m ia  
o f  m a lig n a n c y , w h ic h  is ty p ic a lly  se v ere  a n d  P ro g re ss iv e .1-1 
T h e  c o n d it io n  is t h o u g h t  to  b e  m e d ia te d  u s u a lly  b y  
p a ra th y ro id  h o r m o n e - re la te d  p r o te in  r e le a se d  f ro m  t u m o u r  
t issu e , w h ic h  ac ts  b o th  lo ca lly  a n d  sy ste m ìc a lly  to  e n h a n c e  
o s te o d a s tìc  b o n e  re s o rp tio n  a n d  in c re a se  r e n a l  tu b u la r  
c a ld u m  re a b so rp tio n . In c re a s e d  leve ls  o f  p a ra th y ro id  
h o rm o n e - re la te d  p r o te in  h a v e  b é e n  ío u n d  in  h y p e rc a lc a e -  
m ic  p a tie n ts , e s p e ú a lly  th o s e  w i th  so lld  tu m o u r s ,  reg a rd le ss  
o f  th e  e x is te n c e  oi b o n e  m e ta s ta s e s .3-4 O th e r  c a u se s  o f  
h y p e rc a lc a e m ia  o f m a l ig n a n c y  i n d u d e  th e  a c tiv a tio n  o f  
o s te o d a s ts  b y  th e  lo ca l re le a se  o f b o n e -re s o rb in g  c y to k in e s  
su c h  as in te r le u k in -1 ,  in te r le u k in -6 ,  t u m o u r  n e c ro s ís  
tac to rs , a n d  grovvth  ía c to rs ;3-4 th is  m e c h a n ism  o c c u rs  
p a rt íc u la r ly  in  th o se  w i th  m y e lo m a .4 T h e  RA NK L s ig n a llin g  
System  m a y  p la y  a n  im p o r ta n t  ro le .’ S o m e  ly m p h o m a s  
sec re te  a c tiv e  v i ta m in  D , e n h a n d n g  o s te o d a s tic  b o n e  
re so rp tio n  a n d  in te s tin a l  c a ld u m  a b so rp tio n . R are ly , e c to p ic  
s e c re tio n  o f  p a ra th y ro id  h o r m o n e  m a y  c a u se  h y p e rc a l-  
ca em ia .4

Bừphosphonates a re  th e  p r e íe r r e d  d ru g s  ỉo r  t r e a t ỉ n g  
h y p e rc a lca e m ia  o n c e  th e  p a t ie n t  h a s  b e e n  a d e q u a te ly  
re h y d ra te d  w i th  in tr a v e n o u s  so d iu m  c h lo r id e  0 .9 %  (see  
H y p erca lcaem ia , p . 1 7 7 8 .1 ). I t  h a s b e e n  r e c o m m e n d e d 4 th a t  
th e ra p y  b e  b e g u n  as  so o n  a s  p o ssib le , s in c e  a  r e sp o n se  is 
o n ly  se e n  a f te r  2  to  4  days; i n  a b o u t  60  to  9 0 %  o ỉ  p a tie n ts  
s e ru m  c a ld u m  c o n c e n tra t ìo n s  n o rm a lis e  v v ith in  4  to  7  days, 
a n d  re sp o n se s  la s t fo r  u p  to  3 w e e k s .4 T h e re  is so m e  
e v id e n c e  th a t  b isp h o s p h o n a te s  m a y  b e  less  e ííe c tiv e  In  
p a tie n ts  vvith h ig h  in it ìa l  lev e ls  o f  p a ra th y ro ỉd  h o r m o n e -  
re la te d  p ro te in ;  in  a d d it io n , t h e y  h a v e  n o  e& ect o n  th e  r e n a l  
tu b u la r  r e s o rp tio n  o f  c a lđ u m .2 T h e re  is n o  c o n se n su s  as  to  
th e  b e s t b is p h o s p h o n a te  to  c h o o se . P a m id ro n a te  h a s  b e e n  
vvidely u s e d  a n d  is c o n s id e re d  b y  m a n y  to  b e  th e  d r u g  o f 
ch o ice .7 A  sy s te m atic  rev ievv ,2 w h ic h  n o te d  th a t  a m in o b i-  
sp h o s p h o n a te s  w e re  m o s t  e ffec tiv e  in  th is  c o n d it io n , 
c o n s id e red  lo w -d o se  c lo d ro n a te  less e íle c tiv e  th a n  p a m i-  
d ro n a te  a l th o u g h  n o  d iffe re n c e  vvas s e e n  a t  h ig h e r  d o ses. 
O th e rs  h a v e  q u e r ie d  t h e  e x is te n c e  o f a  d o se  re sp o n se  fo r  
d o d r o n a te ;1 th e  fac t i t  c a n  b e  g iv en  s u b c u ta n e o u s ly ,  o r  
o ra l ly  ( a í t e r  in t r a v e n o u s  t h e r a p y )  m a y  b e  u s e íu l . 1-4 
E tid ro n a te , vvhich c a n  a lso  b e  g iv e n  o ra lly , is a lso  Iess 
eK ective t h a n  p a m id ro n a te ,7-* a n d  p ro lo n g e d  th e ra p y  m a y  
c a u se  o s te o m a la d a . A le n d ro n a te  h a s  b e e n  ỉo u n d  to  b e  as 
e ííe c tiv e  as  d o d r o n a te ,  a n d  s u p e r io r  to  e t id ro n a te .2 S tu d ie s  
vvith n e r id ro n a te  a n d  r is e d ro n a te  h a v e  b e e n  m o re  l im ite d ;1 
in c a d r o n a te  h a s  a lso  b e e n  u s e d .2 H ovvever, n e v v e r 
a m in o b isp h o s p h o n a te s  su c h  a s  ib a n d ro n a te  a n d  z o le d ro -  
n a te  m a y  b e  th e  m o st e íỉe c tiv e  o p t io n , w i th  lo n g e r  d u r a n o n s  
o f  resp o n se  a n d  m o re  c o n v e n ie n t  do sag e  t h a n  p a m id ro n -  
a te .1-4 I n  p a tie n ts  u n re s p o n s iv e  to  lo w  in it ia ỉ  d o se s  o f 
b isp h o sp h o n a te s , so m e  re c o m m e n d  la rg e r  do ses;4 a l te m a -  
tive ly , o th e r  d ru g s  m a y  b e  c o n s id e re d .

Calứtonin h a s  a  r a p id  o n s e t  o f  a c tio n , a n d  is p a rt ic u la r ly  
u se íu l  in  U ỉe -th re a te n in g  h y p e rc a lc a e m ia .1-7 T h is e ííe c t, 
hovvever, is  sh o rt- liv e d , a n d  c a ld to n in  is  g e n e ra lly  u s e d  as 
a d ju n c tiv e  th e r a p y .1 W h e n  g iv e n  w ith  b isp h o sp h o n a te s ,  
c a ld to n in  red u c e s  se  r u m  c a ld u m  m o re  rap id ly  t h a n  
b isp h o s p h o n a te s  g iv e n  a lo n e .4

'Plicamyán, a  c y to to x ic  a n tib io tic  w i th  p a r t ic u la r  a c tiv ity  
a g a in s t o s te o d a s ts ,  h a s  b e e n  u s e d  to  o b ta in  a  rap id  (vvith in  
2 4  h o u rs )  a n d  s u s ta in e d  r e d u c t io n  in  p la s m a -c a ld u m  
c o n c e n ư a tío n s  in  s e v e re  h y p e rc a lc a e m ia .  H o w e v e r, i t  is 
h ig h ly  to x ic  a n d  its  u se  n o  lo n g e r  r e c o m m e n d e d .1-5 Gallium 
nìbratt a lso  in h ib its  b o n e  r e s o rp tỉo n ; in it ia l  s tu d ie s  in  
p a d e n ts  w i th  h y p e rc a lc a e m ia  a s s o d a te d  w i th  m a lig n a n c y  
h a v e  ỉn d ic a te d  b e n e f id a ỉ  e í íe c ts ,3 b u t  b is p h o s p h o n a te s  a re  
still like ly  to  b e  p r e íe ư e d .4-3

Corticosteroids a re  u se ỉu l  ỉ n  h y p e rc a lc a e m ia  a s so d a te d  
w i th  c o rtico ste ro id -sen sitỉv e  h a e m a to lo g ic a l  m a l ig n a n d e s  
s u c h  as ly m p h o m a  o r  m y e lo m a .1-4-4 I n  a d d ỉt io n  t h e y  m a y  b e  
u s e ỉu l  to  o v e rc o m e  re n a l t u b u la r  re s is ta n c e  to  c a ld to n in ’ 
b u t  othervvise a re  n o t  u su a lly  e ữ e c tiv e .10 T h e re  h a v e  b e e n  
in d iv id u a l rep o rts  o ỉ  b e n e f ia a l  resn lts  u s in g  so m a to s ta tin  
a n a lo g u e s  su c h  as  oareotide ỉo r  th e  t r e a tm e n t  o ỉ  h y p e rc a l-  
c a e m ia  o f  m a lig n a n c y ..
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Malignant neoplasms
T h e  b isp h o sp h o n a tes  a n d  c a ld to n in s  a re  u s e d  to  c o n tro l  th e  
h y p e rc ã lca e m ia  Chat o í t c n  a c c o m p a n ie s  m a ỉ ig n a n t  d isease  
(see  ab o v e ). B isp h o sp h o n a te s  a re  a lso  u s e d  in  m e ta s ta t íc  
b o n e  d isease  (p. 7 0 0 .3 ) to  c ó n ợ o l  b o n e  p a ỉn  a n d  to  red u c e  
sk e le ta l  com p lica tio n s  SUCỈỊ a s  íra c tu re s . E v id e n c e  o f  th e  
a b il i ty  o f  b isp h o sp h o iia te s  tò  p re v e n t t h ẹ  d e v e lo p m e n t  o f 
b o n e  m etas tases  ts  co n ũ ic tln g . B isp h o sp h ố n a te s  h a v e  b e e n  
ĩo u n đ  to  b e  e íỉe c tiv e  in  r e d u a n g  th e  s k e le ta l  c o m p lỉca tio n s  
o f  m u ltip le  m y e lo m a  (p. 6 9 9 .2 )  a n d  a r e  r e c o m m e n d e d  in  
th o s e  p a tíe n ts  w i th  b o n e  d isease . D e n o s u m a b  is a lso  u n đ e r  
in v e s tig a tio n  in  th e  p r e v e n t io n  o f th e  d e v e lo p m e n t  o f b o n e  
m eta s ta se s .

Osteogenesis imperkcta
O steo g en esis  im p e r íe c ta  (b rittle  b o n e  sy n d ro m e )  is  a  
h e te ro g e n e o u s  in h e r i te d  d iso rd e r  o f  c o n n e c t iv e  tis su e  
c h a ra c te r ise d  b y  b o n e  írag ility , o s te o p e n ia , s h o r t  s ta tu re , 
jo in t  lax ity , te e th  de ỉec ts, a n d  h ẹ a rin g  a b n o n n á l i t ì e s .1-2 I t  is 
o f te n  d a s s iũ e d  in  to  4  ío rm s , I-rv , w h ic h  v a ry  i n  d in ic a l  
se v erity , a n d  rad io lo g ica l a n d  g e n e tic  a sp e c ts ;1 so m e 
d is t in g u ish  3 íu r th e r  ío rm s, V, VL a n d  v n . 2

O rth o p ae d ic  ữ e a tm e n t  a n d  ph y sica l a c tiv ity  p ro g ra m m e s  
ío rm  th e  basis o f t h e r a p y :  a t  p re se n t t h e r e  is n o  c u ra tìv e  
d ru g  th e ra p y .1' 3 Calòtonins w e re  c o m m o n ly  u s e d  in  
m a n a g e m e n t,  b u t  t h e n  u se  h a s  d e d in e d .1 B e n e h d a l  e ã e c ts  
h a v e  b e e n  re p o r te d  w ith  grovvth  h o r m o n e ,  e s p e d a l ly  in  
m o d e ra te  to rm s o f  th e  d ise a se .1 Bừphosphonales h a  v e  b e e n  
fo u n d  u se íu l in  o s te o g e n e s iỉ im p e r íe c ta ,3-4 p a r t ic u la r ly  in  
s e v e re  d isease .1 I t  is  g e n e ra lly  a g re e d  t h a t  t h e y  im p ro v e  
b o n e  m in e ra l  d e n s ity ,3' 5 a n d  c o m m e n ta to rs  h a v e  su g g e ste d  
th a t  th is  is a s so đ a te d  w ith  im p ro v e m e n ts  in  c h ro n ic  p a in , 
ữ a a u r e  rate , a n d  m o b ility ,3-4 a ỉth o u g h  a  sy s te m a tic  rev ie w  
c o n s id e re d  th a t  th e s e  b e n e h ts , as w e ll a s  lo n g - te rm  sa íe ty  
(p a rtic u la r ly  in  c h ild ren )  h a d  n o t y e t  b e e n  a d e q u a te ly  
d e m o n s tra te d .3 C y d ic  in tra v e n o u s  p a m id r o n a te  h a s  b e e n  
th e  m o s t vvidely u se d  b isp h o sp h o n a te , b u t  b e n e h t  h a s  also  
b e e n  re p o r te d  w ith  in te r m itte n t  in tr a v e n o u s  n e r id r o n a te ,4-7 
as  w e ll  as d a ily  o ra l d o d ro n a te .*  A le n d ro n a te  a n d  
z o le d ro n a te  a re  u n d e r  in v es tig a tio n .4 B isp h o sp h o n a te s  
m a y  a lso  b e  u se ỉu l  ỉo r  a s so d a te d  im m o b ilis a tio n  h y p e rc a l-  
c a e m ia .’  Im m o b ilisa tío n  c a n  also  re s u l t  in  c a ld u m  a n d  
v i ta m in  D d e ũ d e n c y , a n d  p ro p h y la c tic  su p p le m e n ta t ío n  
m a y  b e  u se h il .3 B o n e  m arrovv  t r a n s p la n ta tio n  a n d  th e  
p o te n t ia l  o ( a n tis e n se  g e n e  th e ra p y  a re  b e in g  in v e s tig a te d .u

1. AĐtoniazzi F, et aL Osteogeoesỉs im perỉeaa: practỉcal treaunent 
guỉdelines. Ptdỉứtr Drup 2000; 2: 465-88.

2. Rauch F. Glorleux FH. Osteogenesỉs imperỉecta. Lancet 2004; 363:1377- 
85.

3. Chevrel G, M eunỉer PJ. Osteogenesỉs imperíecta: Uleỉong m anagem ent 
ỉs impetaúve and leasỉble. Joùư Bom Spòư 2001; 68: 125-9.

4. Devc^daer J-P. New uscs oỉ bisphosphonates: osteogenesỉs ỉm perỉecu. 
Curr opin Pharmaeot 2002; 2: 748-53.

5. Phỉllỉpi CA. tí  ai. Blỉphosphonate therapy for osteogenesỉs Imperíecta. 
Avallabĩe ỉn The Cochrane Database of Systematỉc Revỉews; Issue 4. 
Chỉchesten John WUey; 2008 (accessed 21/01/09).

6. Adamỉ s, et đl. In tnvenoùs nerỉdronate ỉn aduỉts w ith osteogenesỉs 
ỉmperíecta. J  Bom Mintr R a  2003; 18: 126-30.

7. A ntonỉaai F, t í  a i  Eaxty bisphosphonate treatm ent In* ỉnỉants w lth 
severe osteogeneds tmperỉecta. J  Ptdiatr 2006; 149: 174-9.

8. Aỉhỉord RU, t í  aỉ. Oral dodronate as treatm ent o ỉ osteogenesls 
Imperỉecta. A nh  Dá ơú ld  2003; 88:945.

9. WUỈỈams CJC t í  aL Hyperaỉcaem ỉa in osteogenesls imperỉecta treated 
w ỉth pamỉdronate. A nh  Dừ ơ ú ỉắ  1997; 76 :169-70 .
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Osteomalacia and rickets
O s te o m a la d a  o c c u rs  i n  a d u lts  w h e n  th e r e  is  im p a ire d  
m in e ra l is a t io n  o ỉ  t h e  b o n e  m a tr ix , a n d  r ic k e ts  occu rs  in  
c h ild r e n  d u e  to  d e íe c tiv e  m in e ra lisa tio n  o f t h e  c a rtila g in o u s  
g r o w th  p l a t e .1'3 G e n e ra lly  th e  in a d e q u a te  b o n e  m in e ra lisa -  
t io n  re s u l ts  f ro m  d e h d e n c y  o r  a b n o rm a l m eta b o lism  oí 
v i ta m in  D ,u i4  c a ld u m  d e Đ d e n c y ,u  o r  p h o s p h a te  d e h d e n c y  
o r  d e p le t ìo n .1"3 S e v e ra l h e re d i ta ry  d iso rd e rs  a re  a sso d a te đ  
w ith  t h e  d e v e lo p m e n t  o f r ic k e ts  in d u d in g  v i ta m in  D- 
p s e u d o d e ã d e n c y  r ic k e ts  (v itaxn in  D -d e p e n d e n t r ic k e ts), in  
w h ic h  th e r e  ỉs  im p a ứ e d  sy n th e s is  o f 1 ,2 5 -d ih y d ro x y c h o le -  
c a ld íe ro l  (Type I) o r  r e c e p to r  res is ta n c e  to  1 ,25 -d ihydroX y- 
c h o le c a ld íe ro l  (Type n), a n d  X -lin k e d  h y p o p h o s p h a ta e m lc  
r ic k e ts .2-6 O s te o m a la d a  a lso  o c c u rs  in  re n a l  o s te o d y s tro p h y 2 
a s s o d a te d  w ith  c h ro n ic  r e n a l  ía i lu re  (se e  p .  1170 .1 ). 
O n c o g e n ic  o s te o m a la d a  is a  r a r e  fo rm  c h a ra c te r ìse d  b y  
h y p o p h o s p h a ta e m ia  a n d  t e n a l  p h o s p h a te  w a s t in g  c au sed  by  
a  tu m o u r ,  u su a lly  m e s e n c h y m a l .2-3 S om e d ru g s  i n d u d in g  
v a tio u s  a n tie p ìle p tic s  (p . 54 0 .2 ). e tìd ro n a te , a n d  a lu m in iu m  
salts, c a n  in te t íe r e  w i th  b o n e  m in e ra lỉsa tio n  a n d  cau se  
o s te o m a la d a .  O s te o m a la d a  m a y  p re s e n t  w i th  g e n e ra lise d  or 
lo ca l b o n e  p a in , p o ly a r th ra lg ia s , o r  m u s d e  tv ea k n e ss .2 
R ic k e ts  c h a ra c te r is t ic a l ly  c a u se s  sk e le ta l  d e ío rm itie s ,  
e p ip h y se a l  e n la rg e m e n t,  m u sc le  h y p o to n ia , a n d  te e th  
d e ie c ts .1'4-6

T r e a t m e n t  o f  o s te o m a la d a  a n d  r ick e ts  is  m a in ly  a im ed  
a t  c o rre c tin g  a n y  u n d e r ly in g  d e ỉiđ e n c y .2 V itam in  D 
s u b s ta n c e s , c a ld u m , o r  p h o s p h a te  s u p p le m e n ts  ca n  be  
g iv e n  o ra lly  as  a p p ro p r ia te  b u t  doses r e q u ire  ca re íu l 
in d iv id u a l  a d ju s ư n e n t  to  m a in ta in  c a ỉd u m  a n d  p h o s p h a te  
c o n c e n tra t io n s  w i th in  n o n n a l  l im its .2-5 V itam ln  D re q u ire -  
m e n ts  a re  p ro b a b ly  g r e a te r  in  th o se  w ỉth  r e d u c e d  c a ld u m  
in ta k e .  a n d  c a ld u m  re q u ir e m e n ts  g re a te r  in  th o se  yvith 
l im ite d  su n lig h t  e x p o s u re  a n d  d ie ta ry  v ita m in  D in ta k e .5

A  v a r ie ty  o f  ío rm s  o r  a n a lo g u e s  o f v ita m in  D a re  a v a ilab le  
(see  p .  2 1 1 2 .3 ) . F o r  t h e  t r e a tm e n t  o f s im p le  v ita m in  D 
d e ă d e n c y  c o le c a ld íe ro l  o r  e rg o c a ld ỉe ro l  a re  g e n e ra lly  
p re íe r re d .4 If m a la b so rp tio n  is su sp ec te d , la rg e r  doses o r  
p a re n te ra l  u se  m a y  b e  n e c essa ry , b ũ t  vvhere la rg e  doses a re  
r e q u ire d  i t  m a y  b e  p re íe ra b le  to  u se  o n e  o f t h e  m o re  p o te n t  
lo rm s  o{ v i ta m in  D s u c h  as  c a ld tr io l .1

S im p le  c a ld u m  d e h d e n c y  m a y  b e  a  m o re  im p o r ta n t  
c a u se  o f r ic k e ts  t h a n  v i ta m in  D  d e h d e n c y  in  so m e  
p o p u la t io n s .  A  s tu d y  in  A ỉr ic a n  c h ild re n  w ith  r ic k e ts  fo u n d  
th a t  th e i r  c a ld u m  in ta k e  w a s  lo w  a n d  th a t  t h e y  re sp o n d e d  
b e tte r  t o  c a ld u m  s u p p le m e n ta t ìo n , w i th  o r  w i th o u t  v ita m in  
D, t h a n  to  v ita m in  D a lo n e .5

T y p e  I v ita m in  D - p s e u d o d e fld e n c y  r ic k e ts  req u ire s  
r e p la c e m e n t  th e r a p y  w i th  c a ld tr io l .  In  T y p e  n  d lsease, 
r e s is ta n c e  to  c a ld tr io l  ư e a tm e n t  m a y  b e  so  e x ư e m e  th a t  
o n ly  v e ry  la ig e  s u p p le m e n ts  o f c a ld u m  m a y  b e  eh e c tiv e . X- 
l in k e d  h y p o p h o s p h a ta e m ic  r ic k e ts  is  c o n s iđ e re d  to  b e  b e s t  
t r e a te d  w i th  c o m b in e d  p h o s p h a te  s u p p le m e n ta tio n  a n d  
c a ld tr io l .3 T h e re  h a s  a lso  b e e n  so m e  in te re s t  in  th e  use  of 
g ro w th  h o n n o n e  in  c h ild re n  w i th  h y p o p h o s p h a ta e m ic  
r id c e ts .7 A  ío rm  of h y p o p h o s p h a ta e m ic  r ick e ts , r ick e ts  of 
p r e m a tu r i ty  (see  u n d e r  O s te o m a la d a , p . 1 7 94 .1 ), m a y  o c c u r 
in  sm a ll, p r e m a tu r e  in ỉa n ts  fed  e x d u s iv e ly  o n  b re a s t  m ilk , 
a n d  p h o s p h a te  s u p p le m e n ta t ìo n  p lu s  c a ld u m  a n d  v ita m in  D 
h as  b e e n  su g g e ste d  in  su  c h  cáses. P ro p h y la x is  o f c a ld u m  o r  
v i ta m in  D  d e h d e n d e s  th ro u g h  a d e q u a te  d ie ta ry  in ta k e  o r  
s u p p le m e n ta t io n  is c o n tro v e ts ia l  g iv en  d iíh c u lư é s  in  
đ e d đ in g  d e ũ n it iv e  r e q u ứ e m e n ts  (see  H u m a n  R e q u ứ e m e n ts  
u n d e r  C a ld u m , p . 1 7 8 8 .2 , a n d  H u m a n  R e q u ire m e n ts , 
p . 2 1 1 8 .1 , a n d  O s te o m a la d a , p . 2 1 1 6 .2 , u n d e r  v ita m in  D ).

1. VVharron B, Búhop N. Rickets. Lanctí 2003; 362: 1389-1400.
2. Reginaio t í ,  Coquia JA. Musculoskricial nunlíestatiom  oỉ osteomaỉada 

and  rỉckets. Best Pratí Res Ciin Rheumatoỉ 2003; 17: 1063-80.
3. D rczner MK. Hypophospbatemỉc lỉckets. Endocr Dev 2003; 6: 126-55.
4. Shaw  NJ. Vỉtamin D dcDdency rickets. Endoơ Dev 2003; 6ỉ 93-104.
5. Thacher TD- Calđum -defidency ridcets. Endocr Dev 2003; 6ỉ 105-25.
6. Hoỉìck MF. Resurrcctìon of vftamỉn D defidency and rickets. J  ơừt Invest 

2006; 116: 2062-72.
7. Shavv H i, t í  ai. Grovrth honnone and hypophosphataemìc rickcii. Arứt 
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Osteoporosis
O ste o p o ro s is  is  a d ise ầ se  c h a ra c te r ìse d  b y  lo w  b o n e  m ass a n d  
m ic ro a rc h ite c tu ra l  d e te r io ra tìo n  o ỉ  b o n e  tis su e , ỉea d in g  to  
e n h a n c e d  b o n e  Ễragility a n d  risk  o f  íra c tu re , p a rt ic u la r ly  of 
t h e  lo n g  b o n e s  (d is ta l ío re a rm  a n d  n e c k  of t h e  ỉe m u r)  a n d  
th e  v e r t e b r a e .1'9 A l th o u g h  b o n e  ỉo rm a tio n  o u ts tr ip s  
r e s o rp tio n  ìn  y o u th ,  a c c u m u la te d  sm all d e h d ts  h o m  
re m o d e ll in g  (see  B o n e  a n d  B o n e  D isease, p . 1 1 6 7 .1 ) re su lt  
in  a  g ra d u a l  loss o f b o n e  m ass  a f te r  th e  t h ừ d  o r  ío u r th  
d e c a đ e s .2-4'610 P r im a ry  o s te o p o ro s is  is  th e re ío re  u su a lly  a n  
a g e -re la te d  d isease . I t  c a n  a ỉ f e a  b o th  sexes, t h o u g h  w o m e n  
a re  a t  g r e a te r  r is k  b e c a u s e  b o n e  lo ss  is a c c e le ra te d , to  a 
v a ria b le  d e g re e , a f te i  t h e  m e n o p a u s e .1' 5-5'6-10-11 O steo p o ro sis  
c a n  a ls o  b e  s e c o n d a ry  to  c h ro n ic  e n d o a in e  o r  m e ta b o lic  
c o n d it io n s 1-5’4-10"12 su c h  as  h y p e rp a ra th y ro id is m  (p. 1170 .3 ), 
h y p e r th y io id is m  (p. 2 3 3 2 .2 ) , d ỉa b e te s  m ellitu s  (p . 4 5 8 .2 ), 
C u sh in g 's  sy n d ro m e  (p. 2 5 5 9 .1 ), m a la b s o ip t io n  sy n d ro m e s , 
a n o r e x i a  n e r v o s a ,  o r  in A a m m a to r y  b o w e l  d ise a s e  
(p. 1 8 1 1 .3 )  a ííe c tin g  c a ld u m  a n d  v ita m in  D  ab so rp tio n .

All cross-reíerences reíer to entries in Volume A

O th e r  c o n d it io n s  a s s o d a te d  w i th  b o n e  lo ss  a n d  o s te o p o ro s is  
i n d u d e  o s te o g e n e s is  im p e rfe c ta  (p . 116 7 .3 ), r h e u m a to id  
a r th r it is  (p. 1 3 .2 ), c o m p le x  re g io n a l p a in  s y n d ro m e  (p . 8 .1 ), 
c h ro n ic  r e n a l  d ise a se . m u ltip le  m y e lo m a  (p . 6 9 9 .2 ), a n d  HTV 
(p . 9 5 8 .3 ); o s te o p o ro s is  m a y  a lso  fo llo w  o rg an  a n d  t issu e  
t ra n s p la n ta tio n  o r  p ro lo n g e d  im m o b ilisa tío n . O th e r  sec- 
o n d a ry  ca u se s  i n d u d e  th e  u s e  o f  d ru g s1-5-6' 10-11'13-14 s u c h  as 
c o rtico s te ro id s  (p . 1 6 1 6 .2 ), th y ro id  h o rm o n e s ,  a n tic o n v u l-  
s a n ts , g o n a d o re l in  a n a lo g u e s  (p . 2 2 8 2 .1 ) ,  a ro m a ta s e  
in h ib ito rs , a n d  h e p a r in  (p . 1 3 9 9 .2 ).

R ỉ s k  í a c t o r s  ỉo r  o s te o p o ro s is  i n d u đ e  n o n -m o d if ia b le  
p re d ic to rs  o f  lovv b o n e  m in e r a l  d e n s ity  (B M D ), s u c h  as  
íe m a le  sex , in c re a se d  age , C a u c a s ia n  o r  A s ia n  ra c e , vvhile 
o th e r  f a a o r s  a re  p o te n t ia l ly  m o d ih a b le  b u t  m a y  b e  
in d e p e n d e n t  oi B M D , s u c h  a s  d g a re t te  sm o k in g , a lc o h o l 
c o n s u m p tio n , lo w  bo d y -v v eig h t, a n d  p h y s ic a l in a c tìv ity . 
O th e r  l a a o r s  i n d u d e  e a rly  m e n o p a u s e ,  h y p o g o n a d ism , 
in d u d in g  p ro lo n g e d  a m e n o ư h o e a  in  vvom en, h ig h  c a ííe in e  
in ta k e ,  a n d  n u tr i t io n a l  d e h d e n d e s  s u c h  as  lo w  c a ld u m  
in ta k e  a n d  v i ta m in  D d e íic ie n c y .1-3-4' 10131514 T h e  m o st 
im p o r ta n t  risk  í a d o r s  lo r  o s te o p o ro s is - re la te d  ( ra c tu re  a re  a 
h is to ry  o f  lo w - tr a u m a  í r a d u r c  as  a n  a d u lt  (40  y e a rs  o f  a g e  o r  
o ld e r)  a n d  lo w  B M D .1’3-4 F o r  m e n , im p o r ta n t  risk  f a a o t s  
in c lu d e  in c re a s in g  a g e  (o v e r  7 0  years) a n d  lovv b o d y -w e ig h t 
(B M I o í less t h a n  2 0 k g /m 2) .14

P a ú e n ts  a re  u s u a lly  a sy m p to m a tic  u n t il  í r a a u r e s  
OCCUT,4-15 a n d  u p  to  tw o - th ird s  o i  v e rte b ra l  [ r a a u r e s  m a y  
a lso  be  a s y m p to m a tic .1'4 F ra c tu re s  c a n  re su lt  in  p a in , 
d e f o n n i ty  (k y p h o s is ,  lo ss  o f  h e ig h t ) ,  a n d  d is a b i l i ty .1 
C u rre n tly , t h e  m o s t  re liab le  m e th o d  o f  a s s e s s m e n t  for 
o ste o p o ro s is  a n d  & ac tu re  risk  is m e a s u re m e n t  o f  BM D , 
u s u a lly  b y  d u a l  e n e rg y  x - r a y  a b s o rp tio m e try .1-3'4-417 W H O  
h a v e  d e ỉin e d  o s te o p o ro s is  a s  a  BM D  2 .5  S tan d ard  d e v ia tio n s  
o r  m o re  belovv th e  y o u n g  a d u lt  m e a n , a n d  se v e re  o r  
e s ta b lish e d  o s te o p o ro s is  as th is  B M D  in  th e  p re se n c e  o f  o n e  
o r  m o re  ỉra g ility  í ra c tu re s .3 T h e te  is n o  u n iv e rsa lly  a g re e d  
p o lic y  o n  s c re e n in g  fo r  o ste o p o ro s is , b u t  m e a s u r e m e n t  of 
B M D  s h o u ld  b e  c o n s id e re d  in  th o se  th o u g h t  to  b e  a t  risk  of 
o ste o p o ro s is  if t h e  r e s u lt  is lik e ly  to  affec t ư e a tm e n t  
d e d s io n s .2-3-7-10-1 *■19

S ince  o s te o p o ro s is  is d e íin e d  in  te rm s  o f B M D . th e  
d ìs t in c tìo n  b e tv v e e n  c lỉn ica l c o n se q u e n c e s , su c h  as  í r a a u r e s ,  
a n d  risk , is b lu r re d .  T h u s, d iữ e re n c e s  be tvveen  p r e v e n t io n  
a n d  t r e a tm e n t  a re  in c re a sin g ly  d iỉS c u lt to  de& ne; o b jec tiv es  
a re  s im ila r  a n d  in te rv e n t io n s  t h e  s a m e .3 G oals in  m a n a g e -  
m e n t  a re  to  p r e v e n t  íra c tu re s , o p tim ise  sk e le ta l d e v e lo p - 
m e n t  to  m a x im ise  p e a k  B M D  a t  sk e le ta l m a tu r ity ,  s tab ilise  
B M D  a n d  p r e v e n t  b o n e  loss, p re se rv e  s tru c tu rã l  sk e le ta l 
in te g r ity , d e c re a se  m o rb id ity  a n d  m o rta li ty  b o m  ừ a c tu re s ,  
a n d  to  r e l ie v e  s y m p to m s  o f  í r a a u r e s  a n d  sk e le ta l  
d e ío rm ity .1-4 S e c o n d a ry  c a u se s  o f o s teo p o ro sis  s h o u ld  b e  
ỉd en tifie d  a n d  t r e a te d  as  a p p ro p r ia te .4 
G e n e ra l n o n - p h a r m a c o l o g ic a ỉ  m e a s u re s  in d u d e :
•  e n s u rin g  a d e q u a te  d le ta ry  c a ld u m  a n d  v ita m in  D in ta k e  

(se e  u n d e r  H u m a n  R e q u ire m e n ts ,  p . 1 7 8 8 .2  a n d  
p . 2 1 1 8 .1 ), e s p e d a l ly  d u r in g  grovv th .1-3'4'20-21 S u p p le -  
m e n ta tio n  m a y  b e  n e c essa ry . see  belovv.

•  re g u la r  tv e ig h t-b e a rin g  e x e rd s e ;  d u r in g  g ro w th  th is  
op tim ises  p e a k  b o n e  m a ss ,3-4-19'21 b u t  is a lso  b e n e B d a l  in  
p r e - a n d  p o s tm e n o p a u sa l  vvom en  in  te rm s  o ỉ in c re a s in g  
B M D  a n d  r e d u d n g  th e  r isk  o f  h a c m r e s .1’4-19-22 H o w e v e r, 
e x e rd s e  d o e s  n o t  a p p e a r  t o  p r e v e n t  ử a c tu re s  in  
p o s tm e n o p a u sa l  w o m e n  d u r in g  th e  firs t 2 y e a rs  of 
e x e rd s e .23

•  h ỉe s ty le  m o d ii ic a tio n s  s u c h  as sm o k in g  c e ssa tio n  
(p . 2 5 7 0 .2 )  a n d  m o d e ra tio n  o í  c a h e in e  a n d  a lc o h o l 
in ta k e .1-3-4-921-22

•  in te rv e n t io n s  to  re d u c e  o r  p r e v e n t  lalls  a n d  ú ỹ u r ie s ;  
m e a s u re s  to  p r o te c t  th e  p a t ie n t  s h o u ld  ỉalls  o c c u r  m a y  
a lso  b e  c o n s id e re d .1-4-19-21-22

•  S u p p o r tiv e  t h e r a p y  in  t h e  a c u te  p h a s e  o ỉ  a  { rac tu re , 
i n d u d in g  p a in  re l ie l , s u rg e ry  o r  a p p ro p t ia te  o r th o p a e d ic  
m a n a g e m e n t .20

P h a r m a c o lo g i c a l  a e a t m e n t  a im s  to  in c re a se  b o n e  m ass, 
e i th e r  b y  in h ib i t in g  b o n e  re s o rp tio n , o r  b y  s tim u ỉa tin g  b o n e  
ío rm a tio n  th r o u g h  a n a b o lic  eH ects .1-24 W h ile  m a n y  d ru g s 
a re  u se d , n o t  a ỉl h a v e  b e e n  w e ỉl e v a lu a te d  ío r  th e i r  e f f e a  o n  
ữ a c tu re  ra te s , a n d  th e r e  a re  fe w  c o m p a riso n s .25 F u r th e r -  
m o re ,  m a n y  s tu d ie s  h a v e  b e e n  c o n d u n e d  in  p o s tm e n o p a u -  
sal o s te o p o ro tic  v vom en , a n d  e v a lu a t io n  in  p o s tm e n o p a u sa l  
w o m e n  vvith  n o r m a l  B M D , o s te o p e n ic  w o m e n  vvith n o  
h a c tu r e ,  o r  m e n ,  is  lim ite d .3’19
•  C a ld u m  a n d  v i ta m in  D s u p p le m e n ta tio n  is a c ce p te d  

b a se lin e  a d ju n c t iv e  t r e a tm e n t  fo r  o s teo p o ro s is  a n d  m a y  
a lso  b e  u se d  a s  a  p ro p h y la c tic  m e a s u re .4’7,20-24 C a ld u m  
s u p p le m e n ta t ío n  h a s  a  sm a ll b u t  p o s itiv e  e l í e d  o n  BM D  
a n d  te n d s  to  r e d u c e  th e  i n d d e n c e  o f  v e rte b ra l  h a a u r e s .  
L o w  vd tam in  D s ta tu s  h a s  b e e n  a s so d a te d  w ith  re d u c e d  
B M D , a n d  in c re a se d  r i ỉ k  o f ỉalls  a n d  h ip  íra c tu re  in 
e ld e r ly  p e o p le ;  h o w e v e r ,  d iííe re n c e s  in  b a se lin e  v ì ta m in  
D c o n c e n ư a tio n s  m a k e  c o m p a r ìso n  o f  s tu d ie s  diỉ& cult.* 
V itam in  D  s u p p le m e n ta t io n  a p p e ars  to  re d u c e  th e  rìsk  of 
h ip  a n d  n o n - v e r te b r a l  ử a c tu re s ,7-* e s p e d a lly  in  th o se  
w ith  v ita m in  D  d e f id e n c y . E xcessive  v ita m in  D s h o u ld  b e  
a v o id e d , as  th is  m a y  d e c re a se  B M D .2 S tu d ie s  of

s u p p le m e n ta t io n  w i th  c a ỉd tu n  p lu s  v i ta m in  D s a o w  
e q u iv o c a l re su lts  o n  h a c tu r e  r a t e s . '  H o w e v e r, tlaUy 
c a ld u m  vvith  v i ta m in  D s u p p le m e n ta t ìo n  Is rec o m - 
m e n d e d  ío r  e ld e r ly  in s titu tio n a lis e d  p e o p le  w ith  l i t r i te d  
e x p o s u re  to  s u n l i g h t 1*-19-22

•  B isp h o sp h o n a te s  a re  a n n re s o rp tiv e  d ru g s  t h a t  a re  ised  
f lr s t- lin e  f o r  th e  ữ e a tm e n t  a n d  p r e v e n t io n  o f  o s te o -  
p o r o s is .4-1*’19-21 W h ile  a m ỉn o b is p h o s p h o n a te s  r n d  
n o n - n it ro g e n - c o n ta in ỉn g  b isp h o s p h o n a te s  d iffe r in  t l e i r  
e f f e a  o n  B M D ,17-24 n o  c o m p a ra tìv e  s tu d ie s  h a v e  t  e e n  
d o n e  a n d  B M D  c h a n g e s  d o  n o t  n e c e s sa r ily  c o rre la te  V d th  
í ra c tu r e  re d u c t ìo n ;24 so m e  consideT  effec t o n  ỉ r a c u r e  
r a te s  to  b e  s im ila r .17
T h e re  is  g o o d  e v id e n c e  th a t  a le n d ro n a te ,  i i s e d r o n a t t . o r  
z o le d ro n a te  c a n  p r e v e n t  b o n e  lo ss,4,11 im p ro v e  BM D ,A# 
a n d  re d u c e  th e  risk  o f  b o th  v e r te b ra l  a n d  n o n -v e r te  )ral 
h a c tu r e s .1-2-4'*-9' 15-24 T h e se  e ííe c ts  a re  s e e n  w ith in  1 ;  e a r  
o f  s ta r tin g  t r e a tm e n t ,27 a n d  e ííe c ts  o n  B M D  p ers is t fo r  
so m e  w h ile  a f te r  s to p p in g  th e  d ru g , p a rt ic u la r ly  v i t h  
a le n d r o n a te .17 E v id e n c e  fo r  o th e r  b isp h o sp h o n a te  is 
m o re  p a tc h y : o ra l  o r  in tr a v e n o u s  íb a n d r o n a te ,"  n d  
in tra v e n o u s  p a m id ro n a te 4 h a v e -b e e n  s h o w n  to  in c rt ase 
BM D  a t  th e  sp in e  a n d  h ip . O ra l ib a n d ro n a te  h a s  b ' e n  
s h o w n  to  d e c re a se  v e n e b ra l  f r a a u r e  risk  in  vvom en V i th  
o ste o p o ro s is , a s  w e ll  as  n o n -v e r te b ra l  t ra c tu r e  risk in  
th o se  w i th  se v e re  d ise a se .11'23 In tr a v e n o u s  ib a n d ro r  ỉ te  
h a s  b e e n  a s s o d a te d  vvith a  r e d u c t io n  in  t h e  in d d e n o  o f 
n e w  h a c tu r e s .11 O ra l c y d ic a l e tìd ro n a te  h a s  b e e n  sh o  v n  
to  d e c re a sc  th e  risk  o f  v e rte b ra l  ừ a c m re s ,1-3 (as h a s  ( ral 
c l o d r o n a t e 20), b u t  e v id e n c e  f o r  a n  e l í e c t  Dn 
n o n -v e r te b ra l  b rac tu res  is less d e a r .20 In  th e  UK, NI ZE 
r e c o m m e n d s 29 a le n d ro n a te  fo r  th e  p r im a ry  p re v e n d o t  o f 
o s te o p o r o tic  ữ a g i l i ty  h a c tu r e s  in  p o s tm e n o p a u  ;al 
w o m e n  vvith c o n B rm e d  os te o p o ro s is ; th o se  b e lo w  65 
y e a rs  m u s t  h a v e  a n  in d e p e n d e n t  d in ic a l  r isk  l a a o r  o r  
ữ a c tu re  a n d  a t  lea s t  o n e  a d d it io n a l  in d ic a to r  o í lo w  B1V D, 
w o m e n  a g e d  65 to  6 9  y e a rs  m u s t  h a v e  a n  ind ep en d c  n t  
d in ic a l  r isk  ía c to r  fo r  íra c tu re , a n d  vvom en a g e d  7 0  ye irs 
o r  o ld e r  m u s t  h a v e  a n  in d e p e n d e n t  d in ic a ỉ  risk  { a a o r  o r  
h a c tu r e  o r  a n  in d ic a to r  oi lovv B M D . R ise d ro n a te  a ìd  
e t ỉd ro n a te  a re  r e c o m m e n d e d  as a l te m a t iv e s  in  h ig h -r  sk 
w o m e n  u n a b le  to  t a k e  a le n d r o n a te .  N IC E  a so 
re c o m m e n d s 30 a le n d ro n a te  fo r  th e  s e c o n d a ry  p re v e n tì  m  
o f  o s te o p o ro tic  h a g il i ty  ừ a c tu re s  in  p o s tm e n o p a u sa l  
w o m é n  vvith  c o n B rm e d  o s te o p o ro s is  w h o  h a  v e  su s ta in e d  
a d in ic a lly  a p p a re n t  ừ a r tu r e ;  r is e d ro n a te  a n d  e tid ro n a te  
a re  a lte m a t iv e s  in  h ig h -r is k  v vom en  u n a b le  to  ta< e  
a le n d ro n a te .

•  In  p o s tm e n o p a u sa l  w o m e n , H R T (p. 2 2 4 5 .1 )  w a s  in itia lly  
c o n s id e re d  f ir s t- lin e ,31 as  i ts  a n tire s o rp tiv e  a a io n  h a s  
b e e n  shovvn  to  p re s e rv e  B M D  a n d  d e c re a se  h íp  a n d  
v e rte b ra l  ữ a c tu re  r is k .1-2-24 H o w e v e r, re s u lts  fro m  th e  
W o m e n ’s H e a lth  In it ia t iv e  a n d  M illio n  W o m e n  s tu d ies  
su g g e ste d  th a t  lo n g - te rm  u s e  o f  HRT c o u ld  in c re a se  th e  
risk  o f  b re a s t  a n d  s o m e  o th e r  c a n c e rs  (see  p . 2 2 4 6 .3 ), 
w h ile  n o t  r e d u c in g  c a rd io v a sc u la r  risk  o r  im p ro v in g  
c o g n itiv e  ỉu n c t io n . T h e  UK  C SM  h a s  th u s  re c o m m e n d e d  
th a t  HRT n o  lo n g e r  b e  c o n s id e re d  a s  a  f irs t- lữ ie  th e ra p y  
fo r  th e  p r e v e n t ìo n  o f  o s te o p o ro s is  ih  w o m e n  aged  ovirr 
5 0  y e a rs  a n d  a t  in c re a se d  risk  of í ra c tu re s ;32i t  r e m a in s  a n  
o p tio n  fo r  th o se  in to le ra n t  o f o r  r e h a a o r y  to  o th r r  
th e ra p ie s , a n d  lo r  p r e v e n t io n  o í  o s te o p o ro s ìs  in  vvome n 
w ith  p r e m a tu r e  m e n o p a u s e  u n t i l  th e  age  o f 50. It h .  s 
b e e n  su g g e ste d  th a t  ư e a tm e n t  n o t  e x c e e d  5 y e a ts , 4 
a lth o u g h  o th e r s  su g g e st ư e a tm e n t  o f 7 to  10  yea rs  1 1  

o rd e r  to  m a x im ise  e f f e a  in  th o s e  w o m e n  c o n s id e red  í t  
g re a te r  b e n e f i t  t h a n  risk  w ith  HRT.2 A la rg e  s tu d y  fo u n d  
th a t  w o m e n  w h o  h a d  s to p p e d  u s in g  HRT m o re  t h a n  5 
y e a rs  p re v io u s ly  h a d  s im ila r  h ip  í ra c tu r e  risk  to  th o se  
w h o  h a d  n e v e r  u s e d  HRT. H o w e v e r, th o s e  w h o  h a d  
s to p p e d  u s in g  H R T vvith in  t h e  p re v io u s  5 y e a rs  h a d  a 
h ig h e r  t is k  o f  h ip  ử a c tu r e  t h a n  in  th o se  w h o  h a d  n e v e r  
t a k e n H R T .33

•  R a loxU ene  is a  se le c tiv e  o e s ơ o g e n  r e c e p to r  m o d u la to r  
(SERM ) t h a t  p a rt ia l ly  m im ic s  th e  e S e c ts  o f o e s tro g e n  in  
b o n e  a n d  th e  c a rd io v a sc u la r  System , b u t  vv ith o u t t h í  
s t im u la to ry  e lle c ts  o n  th e  e n d o m e tr iu m  a n d  b re a s t .3 
R a lo x U en e  s ig n ih c a n tly  in c re a se s  B M D  in  p o s tm e n o -  
p a u sa l  v vom en  a n d  re d u c e s  v e r te b ra l  í ra c tu r e  risk  ÍI1 
th o se  w o m c n  w ith  o s te o p o ro s is ,4-21-34 a l th o u g h  it m a y  
e x a c e r b a te  c a r d io v a s c u la r  p r o b le m s .11,14 R isk  o f 
n o n -v e r te b ra l  ừ a c tu re  is n o t  a ỉíe c te d ,3’1* a n d  som<- 
c o n s id e r  SER M s less  eH ective  t h a n  th e  b isp h o sp h o n a te s . • 
N IC E r e c o m m e n d s 30 r a lo x i íe n e  to r  t h e  s e c o n d a n  
p r e v e n t io n  oi o s te o p o ro tic  ừ a g il ity  ừ a a u r e s  in  high- 
r isk  w o m e n  u n a b le  t o  ta k e  b is p h o s p h o n a te s .  I t  is n o t 
r e c o m m e n d e d  fo r  p r im a ry  p r e v e n t io n  in  p o s tm e n o p a u -  
sal w o m e n .29

•  C o m b in a t io n  t h e r a p y  o f  H R T  o r  r a lo x i íe n e  w ith  
b isp h o s p h o n a te s  h a s  in c re a se d  B M D  b u t  w i th  n o  effects 
o n  í ra c tu re  re d u c t io n .20

•  S tro n t iu m  ra n e la te  h a s  b o th  a n a b o lic  a n d  reso ip tív e  
p ro p e r tie s .20 I t  h a s  b e e n  ío u n d  to  in c re a se  B M D  a t  th e  
sp in e  a n d  h ip , a n d  re d u c e  nevv v e rte b ra l , n o n -v e r te b ra l,  
a n d  h ip  ừ a c tu re s  in  p o s tm e n o p a u sa l  w o m e n  w ith
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o s te o p o ro s is .5' 11 N ICE re c o m m e n d s  s tr o n t iu m  ran e la te  
fo r  t h e  p r im a ry 2* a n d  s e c o n d a r y 30 p r e v e n t io n  of 
o s te o p o ro tic  ừ a g i l ity  b a c tu r e s  i n  h ig h -r is k  p o s tm e n o -  
p a u s a l  w o m e n  u n a b le  to  t a k e  b isp h o sp h o n a te s .

•  P a ra th y ro id  h o r m o n e  a n d  i ts  a n a lo g u e  te r ìp a ra tid e  also  
h a v e  a n a b o lic  e tte c ts  o n  b o n e , a n d  in c re a se  BM D a t  th e  
sp in e ,21-24 D a ily  s u b c u ta n e o u s  in je c tìo n s  o f  te r ip a ra tid e  
r ẽ d u c e d  th e  r isk  o f  v e r te b ra l  a n d  n o n -v e r te b ra l  h a c tu re s  
i n  p o s tm e n o p a u s a l  v v o m e n  w i t h  o s te o p o r o s is .435 
T e r ip a ra tìd e  h a s  a lso  b e e n  shovvn to  in c re a se  lu m b a r  
a n d  íe m o ra l  B M D , a n d  re d u c e  n o n - v e r te b r a l  íra c tu re s  to  
a  g r e a te r  e x te r n  t h a n  a le n d r o n a te .5 T h e  resp o n se  to  
p a ra th y ro id  h o n n o n e  m a y  b e  m o d iS e d  b y  p rev io u s  o r  
c o n c u r r e n t  t r e a tm e n t  tv ith  a n tí r e s o rp tỉv e  dm gs.*  NICE 
r e c o m m e n d s 30 te r ip a r a t i d e  a s  a n  o p t io n  fo r  th e  
s e c o n d a ry  p r e v e n t io n  o f  o s te o p o ro tic  trag ility  h a c tu re s  
in  v v o m en  w h o  h a v e  h a d  a n  u n s a tis ía c to ry  re sp o n se  to  
b i s p h o s p h o n a te s  o r  w h o  a re  u n a b le  t o  ta k e  b isp h o s- 
p h o n a te s  o r  s ư o n t ìu m  r a n e la te ;  w o m e n  a g e d  65 y e a rs  o r  
õ lđ e r  m u s t  h a v e  a n  e x tre m e ly  ỉo w  B M D  (4 S tandard  
d e v ia t io n s  o r  m o re  b e lo w  th e  m e a n )  o r  a  v e ry  low  BM D 
(3 .5  S ta n d a rd  d e v ia t ío n s  o r  m o re  b e lo w  th e  m e a n )  p lus  
m o re  t h a n  2  h a c tu r e s ,  a n d  v vom en  agecT 55  to  6 4  m u s t 
h a v e  a n  e x tr e m è ly  lo w  B M D  p lu s  m o re  t h a n  2  ừ a c tu re s .

•  C a ld to n in s  a r e  a n ù re s o r p tìv e  a g e n ts  vvith  a n  a d ju n c tiv e  
o r  s e c o n d - l ịn e  r o le  in  t h e  t r e a tm e n t  o f  o steoporosis; 
c a ld to n in ( s a lm o n )  is g iv e n b y  s u b c u ta n e o u s  in je c tio n  o r  
in tr a n a s á ỉ ly  as  a  sp ra ỹ . B o th  r o u te s  h a v e  b e e n  ío u n d  to  
in c r e a s e  s p ịn á l  B M D ;1-4-5 d e c re a s e s  i n  v e r te b ra l4,31 
t r a c tu r e  r isk  h a v e  b e e n  s e e n  w ith  t h e  n asa l sp ray , 
a l th o u g h  th e  b e n e C d a l  e ữ e c t  o n  n o n v e r te b ra l  íra c tu re  
m a y  b ẽ  less  t h a n  w i th  b isp h o s p h o n a te s .36 A re v ie w  b y  
th e  E M E A  ío u n d  a n  in c re a se d  r isk  o f  c a n c e r  w ith  long- 
t e r m  u s e  o f  c a ỉd to n in s  a n d  s u b s e q u e n t ly  rec o m m e n d e d  
a g a in s t  th e i r  u s e  in  p o s tm e n o p a u sa l  o s teo p o ro s is  (ỉo r 
í u r t h e r  d e ta ils -  se e  C a r d n o g e n id ty ,  u n d e r  A dverse  
E íỉe c ts , T re a tm è n t ,  a n d  P re c a u tio n s  o f  C a ld to n in s , 
p .  1 1 7 9 .2 ); hovv ev er, su c h  u s e  m a y  stiU b e  p e rm itte d  in  
o th e r  c o u n tr ie s .  I t  h a s  b e e n  su g g e ste d  t h a t  th e  ana lgesic  
elíects of caìđtonins may b e  v a lu a b le  in  p a tìe n ts  vvith 
a c u te  p a in  d u e  to  o s te o p o ro tic  ừ a c tu re s ,2-3-1*-24 th e  
a n a lg e s ia  b e in g  a c h ie v e d  w i th in  2  w e e k s .4 a lth o u g h  
s o m e  tv o u ld  o n ly  r e c o m m e n d  ít tor p a in  bom acute 
v é r te b ra l  c o m p re s s io n  í ra c tu re s .21

•  D e n o s u m a b  is a  m o n o d o n a l  a n tib o d y  th a t  rev ers ib ly  
in h ib i ts  o s te o d a s t-  m ed ia  te d  b o n e  r e s o rp d o n . I t  h a s  b e e n  
shovvn to  im p ro v e  b o n e  m in e r a l  d e n s ity  a n d  re d u c e  th e  
r is k  o f  v e r t e b r a l  a n d  n o n - v e r t e b r a l  íra c tu r e s  in  
p o s tm e n o p a u sa l  w o m e n  w i th  o ste o p o ro s ỉs ,4 a n d  m ay  
b e  c o n s id e re d  f ir s t- lin e  th e r a p y  ío r  vvom en  w h o  c a n n o t  
ta k e  b i s p h o s p h o n a te s .37 I t  is a lso  u se d  fo r  o steo p o ro sis  in  
m e n  a n d  b o n e  loss a s s o d a te d  w ith  so m e  h o rm o n a l 
t r e a tm e n ts  fo r  c a n c e r .

• T ib o lo n e  is  a  s y n th e t ic  s te r o id  v v ith  c o m b in e d  
o e s tto g e n ic ,  p ro g es to g e n ic . a n d  a n d ro g e n ic  p ro p ertie s , 
t h a t  in c re a se s  B M D  c o m p a ra b ly  to  HRT, re liev es  
v a s o m o to r  sy m p to m s , a n d  d o e s  n o t  c a u se  e n d o m e tria l 
p ro li íe ra tio n .3 H ovvever, t h e r e  a re  lim ite d  d a ta  o n  
í r a c tu r e  p r e v e n t io n ,  a n d  so m e  d o  n o t  re c o m m e n d  its  u se  
fo r  t r e a tm e n t  o f  o s te o p o ro s is .24 A  la rg e  s tu d y 3'  o f  th e  
ư e a tm e n t  o f  o s te o p o ro s is  i n  p o s tm e n o p a u sa l  vvom en 
a g e d  b e tv v e e n  6 0  a n d  85  y e a rs  w a s  s to p p e d  ea rly  w h e n  it 
w a s  í o u n d  th a t  a l th o u g h  tib o lo n e  re d u c e d  th e  l ỉs k  of 
ừ a c tu r e ,  b re a s t  c a n c e r , a n d  p o ssib ly  c o lo n  cancer, th e re  
w a s  a n  in c re a se d  rìsk  o f s tro k e . T h e  a u th o r s  th e re ío re  
c o n d u d e d  th a t  tib o lo n e  s h o u ld  n o t  b e  u se d  in  e ld e rly  
w o m e n  a n d  vvo m en  vvith r ỉsk  tac to rs  fo r  s tro k e .

• A n a b o lic  s te ro id s  su c h  as  n a n d ro lo n e  h a v e  b e e n  fo u n d  to  
in c r e a s e  B M D  s im ila r iy  to  HRT, b u t  a d v e rs e  e ííec ts  a n d  
l im ite d  d a ta  o n  íra c tu re  r e d u c t io n  eK icacy  h a v e  l im ite d  
th e i r  u s e .319

•  F Iu o rid e  h a s  a  d i r e a  a n a b o lic  ettect on th e  o steob last, 
s tim u la tin g  b o n e  lo rm a tio n ; i t  h a s  b e e n  g iv e n  as so d iu m  
I lu o r id e  o r  s o d iu m  m o n o l lu o r o p h o s p h a te  in  th e  
t r e a tm e n t  o f  o s te o p o ro s is .3 H ovvever. in c re a se s  in  iu m b a r  
B M D  tv ith  H u o rid e  h a v e  n o t  rc s u l te d  in  d ec reased  
v e r te b ra l  f ra c tu re  r a te , a n d  m a y  e v e n  b e  a s so d a te d  w ith  
in c re a se d  b o n e  ừ a g ữ ity  a n d  a n  ỉn c ie a se  in  n o n -v e r te b ra l' 
Ị ra c tu re s .3-39 T h u s  O u o rid e  is n o t  vvidely rec o m m e n d e d  
fo r  o s te o p o ro s is  m a n a g e m e n t ;  A uoríde  w a te r  c o n c e n ơ a -  
t io n s  s h o u ld  b e  ta k e n  in to  a c c o u n t  ư  i t  is  u se d .3

•  T h e r e  is s o m e  s u g g e sd o n  t h a t  H M G -C oA  re d u c ta se  
in h ib i to r s  ( s ta tin s )  c a n  s t im u la te  b o n e  ỉo rm a tio n  a n d  
h a v e  th e  p o te n t ia l  to  re d u c e  b a c tu r e  risk , b u t  da ta  a re  
c o n íl ic t in g , a n d  íu r th e r  s tu d ie s  a re  n e e d e d .40,41

•  T h ia z id e  d iu re tic s  r e d u c e  u r ỉn a r y  c a ld u m  e x c re tio n  a n d  
o b s e rv a t io n a l  s tu d ie s  h a v e  í o u n d  p a tie n ts  to  h a v e  a 
h ig h e r  B M D  a n d  fe w e r  h lp  ừ a c tu re s ;3 hovvever, eữ e c ts  
a re  s m a ll  a n d  th e r a p y  is  lik e ly  to  b e  re s tric te d  to  a n  
a d ju n c t iv e  p r e v e n ta tĩv e  r o le .1-3-’

•  Ip riH a v o n e  is  a  s y n th e t ỉc  iso íla v o n e  t h a t  m ay  in h ib it  
b o n e  re s o r p tio n ;  r e s u lts  o n  B M D  fro m  tria ỉs  ' a re  
c o n íl ic t in g , a n d  d a ta  o n  ừ a c tu r e  r e d u c t io n  lack in g .1-3

•  V ita m in  K  p la y s  a  ro le . i n  b o n e  m e ta b o lisn i. a n d  is 
lic e n s e d  in  s o m e  c o u n tr ie s  i n  th e  m a n a g e m e n t  of

os teo p o ro s is ; i t  h a s  b e e n  su g g e ste d  th a t  v i ta m in  K 
su b s ta n c e s  s h o u ld  b e  g iv e n  to  p a tie n ts  a t  risk  o í  re d u c e d  
b o n e  m in e ra l is a t io n .42 A  systexnatic  rev ie w  a n d  m e ta -  
ana lysis  ỉ o u n d  th a t  v i ta  m in  K  s u p p le m e n ta t io n  w a s  
a s s o d a te d  w i th  in c re a se d  BM D a n d  a  r e d u c e d  ỉ ra c tu re  
in d d e n c e ,  e s p e d a l ly  o í  t h e  h íp ;43 hovvever, ro u tin e  
s u p p le m e n ta t io n  is n o t  c o n s id e re d  ju s tif ie d  u n t i l  th e se  
resu lts  a re  c o n Ê rm e d  in  a  la rg e  la n d o m ise d  s tu d y  w ith  
ữ a a u r e s  a s  p r im a ry  o u tc o m e .

•  P o te n tía l  a n a b o l ic  a g e n ts  in  t h e  m a n a g e m e n t  of 
o s te o p o ro s is  ỉ n d u d e  g r o w th  h o r m o n e  a n d  in su lin - l ik e  
g ro w th  ía c to r  I .5-3’ N o v e l a n tire so rp tiv e  a g e n ts  u n d e r  
in v e s ĩig a tio n  L n d u d e  c a th e p s in  K  in h ib ito rs ,44 c y to k in e  
in h ib ito rs ,5-24 a n d  o s te o p ro te g e r in .5'45 

T h e re  is less e v id e n c e  to  g u id e  d e d s io n s  o n  th e  m a n a g e m e n t  
o f  o s te o p o ro s is  in  m e n 3'46 t h a n  in  p o s tm e n o p a u sa l  w o m e n . 
C a ld u m  a n d  v i ta m in  D  in ta k e  o r  su p p le m e n ta t io n , 
n u tr i t io n a l  a n d  l iỉe s ty le  ad v ic e  a re  s im ila r  to  th a t  fo r 
w o m e n .44"44 I n  h y p o g o n a d a l  m e n  w i th  o s te o p o ro s is , 
te s to s te ro n e  r e p la c e m e n t  th e r a p y  s h o u ld  b e  u se d .3'44,47 In  
e u g o n a d a l m e n .  t h e r e  a r e  c o n c e m s  re g a rd in g  th e  p o te n tia l  
lo n g -te rm  a d v e rs e  e S e c ts  o f  e x o g e n õ u s  te s to s te rô n e .44,4* 
T h e re ío re , i n  m e n  w i th  id io p a th ic  osteo p o ro sis . b isp h o s-  
p h o n a te s  m a y  b e  t h e  t r e a tm e n t  oỉ c h o ic e .47 A le n d ro n a te  h a s  
b e e n  ío u n d  to  in c re a se  B M D  a t  a ll sites a n d  d e c re a se  
v e rte b ra l  b a c tu r e  r a te s  In  m e n  w ith  o s teo p o ro s is ,47 a n d  
th e r e  h a v e  b e e n  so m e  r e p o r ts  o f b e n e h d a l  e ttec ts  o n  lu m b a r  
B M D  h a v e  b e e n  r e p o r t e d  w i th  cy c lic a l e t id r o n a te .  
P re lim in a ry  re s u l ts  w i th  r is e d ro n a te  in d ic a te  lav o u ra b le  
in c re a se s  in  lu m b a r  B M D  a n d  a  d e c re a se  in  v e rte b ra l  
ừ a c tu re  risk .44

B e n e ã d a l  e S e c ts  o n  b o t h  lu m b a r  a n d  íem o ra l BM D  h a v e  
b e e n  r e p o r te d  w i th  te r ip a ra tid e ;  its  e ffec t o n  B M D  w h e n  
u se d  a lo n e  w a s  fo u n d  to  b e  g r e a te r  t h a n  w h e n  u s e d  w ith  
a le n d r o n a te ,  o r  t h a t  o f  a le n d r o n a te  a lo n e .47 A ỉ te r  
te r ìp a ra tid e  is s to p p e d . ư e a tm e n t  w i th  a  b isp h o s p h o n a te  is 
r e c o m m e n d e d  to  h ư th e r  in c re a se  B M D .13 W h ile  e fficacy  ỉn  
ừ a c tu r e  p r e v e n d o n  is  la c k in g , t e r ìp a ra tìd e  m a y  b e  
c o n s id e re d  s e c o n d - l in e  f o r  p a tie n ts  u n a b le  to  ta k e  b isp h o s-  
p h o n a te s .46 N a sa l c a ld to n in  (sa lm o n ) h a s  b e e n  to u n d  to  
in c re a se  lu m b a r  B M D  in  m e n  w ith  id io p a th ỉc  o s te o -  
p o ro sis ,47 b u t  m o s t  s im ila r ly  rese rv e  its  u se  fo r th o s e  w h o  
c a rtn o t to le ra te  b isp h o s p h o n a te s .44-4*

O ỉ th e  o th e r  a v a ila b le  d ru g s, ũ u o r id e  h a s  in c re a se d  BM D  
a n d  d e c re a se d  v e r te b ra l  b u t  n o t  n o n -v e r te b ra l  ừ a c tu re s .47 
T h ia rid e  d iu re tic s  h a  v e  b e e n  r e p o r te d  to  b e  oí b e n e S t.  b u t  
d a ta  o n  BM D  a n d  f ra c tu re  risk  a re  conO icting ; t h e y  m a y  b e  
g iv e n  as a d ju n c t iv e  th e r a p y  in  m e n  w ith  h y p e rc a ld u r ia .44 
Ưse o f  g rovvth  h o r m o n e  in  m e n  w ith  id io p a th ic  o ste o p o ro s is  
le d  to  ga ins  i n  B M D  in  a  sm a ll u n c o n tro l le d  s tu d y .4*

I n  c h i l d r e n .  c a ld u m  a n d  v i ta m in  D su p p le m e n ts  a re  
c o n s id e red  a p p ro p r ìa te  f o r  Io w  B M D .49 A lth o u g h  th e r e  a re  
o n ly  l im ite d  d a ta  in  c h ild re n . b isp h o sp h o n a te s  (p a r tic u la r ly  
p a m id ro n a te )  h a v e  b e e n  u se d  fo r  b o th  p re v e n t ío n  a n d  
tre a tm e n t.  I n  c h ild r e n  w h o  h a v e  o s te o p o ro tic  fra c tu re s , 
in c re a se s  i n  B M D , r e d u c t ìo n s  in  ừ a c tu re  ừ e q u e n c y , a n d  
re lie í  o f p a in  h a v e  b e e n  re p o r te d  a f te r  b isp h o s p h o n a te  u se .
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Paget's disease oỉbone
P a g e t's  d isease  o f  b o n e  (o ste itis  d e ỉo rm a n s )  is a  P ro g ressiv e  
b o n e  d isease  o f  u n k n o v v n  a e tio lo g y , c h a ra c te r ise d  b y  
excessive  a n d  d iso rg a n ise d  b o n e  re s o rp ú o n  a n d  ỉo rm a - 
t ío n .1-4 I t m a y  a ffec t s in g le  (m o n o s to tic )  o r  m u ltip le  b o n e s  
(p o ly o s to tỉc );1-2-5 th e  m o st c o m m o n ly  a í l e a e d  b o n e s  i n d u d e  
th e  pelvis, íe m u r ,  lu m b a r  s p in e ,  sku ll, a n d  t ib ia .1,2-4-3 It 
a ííe c ts  1 to  2 %  o f w h i te  a d u lts  o ld e r  t h a n  55 y e a rs ' a n d  its 
ỉre q u e n c y  i n a e a s e s  w ith  a g e ,1-2 a lth o u g h  th e r e  a re  large  
ethnic and geographical diữerences in inddence.1 Patients 
m a y  b e  a s y m p to m a tic  b u t  s o m e  p re s e n t  w i th  m u sc u lo -  
sk e le ta l a n d  b o n e  p a in , o r  w i th  b o n e  vveakness a n d  
d e ío n n i ty  t h a t  c a n  re su lt  in  ừ a c tu re s .2*4-6 O th e r  co m p lica - 
tío n s  in d u d e  h e a r in g  lo ss, o s te o a r th r it is , sp in a l s ten o sis, 
n e rv e  c o m p re ssio n  (e s p e d a lly  o f  t h e  sp in a l  c o rd ) , c ra n ia l 
n e rv e  palsies, a n d  ra re ly , h y d ro c e p h a lu s  o r  b ra in s te m  
compression. C ard ia c  o u tp u t  in c re a se s  .due  to  in c re a se d  
sk e lê ta l v a scu la rity , b u t  h ig h - o u tp u t  h e a i t  ía i lu re  is r a re , as 
is m a lig n a n t t r a n s lo im a t io n  to  o s te o sa rc o m a .2'4

P a t ie n ts  w h o  a r e  asymptomaúc m a y  r e q u ữ e  n o  
t r e a t m e n t ; 5-7 h o vvever t r e a tm e n t  is w a r ra n te d , in  th o se  
p a tìe n ts  w i th  b io c h e m ic a l  m a r k e rs  o (  a c tiv e  d isease  o r  in  
w h o m  th e  s ite s  oi đ ỉse a se  a r e  a s s o d a te d  vvith a  l is k  o ỉ  
p ro g re ss io n  a n d  f u tu r e  c o m p lic a d o n s .4-7 D ru g  th e r a p y  is 
g u id e d  b y  m o n ito r in g  b io c h e m ic a l  im p ro v e m e n t  in  d isease  
a c t ív i ty .2•*
- B o n e  p a in  m a y  b e  t r e a te d  w i th  analgeíia o r  NSAlDs, o r  

w i th  d ru g s  t h a t  r e d u c e  b o n e  re so rp tìo n , su c h  a s  th e  
c a ỉd to n in s  a n d  b isp h o s p h o n a te s .2•'4',

Bừphosphomtes a re  in d ic a te d  ỉ o r  p e rs is te n t  b o n e  p a in ,  o r  
to  p re v e n t  í u r th e r  p ro g re s s io n  o f  th e  d isease , e s p e d a l ly  u

http://Ubdoc.who.in%c6%b0trsAVHO.TRS_921.pdf
http://aace.metapress.com/
http://www.menopause.org/PSosteolO.pdf
http://www.nice.org/n%e1%bb%89cemed%e1%bb%89a/pd%e1%bb%89/
http://wwwjdce.org.uk/
http://wwwjnhra.gov.uk/home/groups/
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c o m p U càtio n s s u c h  a s  sp in a l-c o rd  c o m p re s sio n  a re  p re s e n t  
o r  t h e r e  is a  risk  o f  su c h  c o m p lica tio n s .3-7 D isease  a c tiv ity  
m a y  b e  re d u c e đ  f o r  s e v era ĩ m o n th s ,  o r  y e a rs , a ỉ t e r  
b isp h o s p h o n a te  th e r a p y  h a s  c e ase d .7 H o w e v e r, vvhile b o n e  
tu m o v e r  'is su p p re sse d , a n d  o s te o ly tic  le s io n ỉ  m a y  b e  
h e a le d , t h e  u n đ e r ly in g  d iso rd e r  is n o t  c u red ; d a ta  o n  lo n g - 
t e r m  e ííe c ts  o f  b i s p h o s p h o n a te s  o n  ữ a c tu re s ,  b o n e  
d e ío n n i ty ,  o r  o s te o a r th i i t ís  a re  l im ite d  a n d  th e y  m a y  
th e o re tic a lly  e x a c e rb a te  h e a r in g  lo ss.2

I n it ia l  e x p e d e n c e  w a s  w l th  e tid ro n a te ,7-* b u t  i t  is less 
e ỉíe c tiv e  t h a n  th e  n e w e r  d iu g s ,  a n d  w i th  h ig h  doses o r  
p ro lo n g e d  tx e a tm e n t c a n  a ffe c t b o n e  m in e ra lisa tio n ;4-7-* 
vvhile so m e  stìll c o n s id e r  it e ffec tiv e ,7 o th e r s  c o n s id e r  it to  
h a v e  l it tle  p lace  i n  t h e  m a n a g e m e n t  o f PageV s d isease .3-*-9 
C ỉo d ro n a te  a p p e a rs  to  p ro v id e  a  h ig h e r  a n d  m o re  su s ta in e d  
r e s p o n s e  t h a n  e tid ro n a te .7 P a m id ro n a te ,  m o re  effec tive  a t 
h e a lin g  les ions t h a n  e tìd ro n a te ,  a lso  g ives a  p ro lo n g e d  
re s p o n s e ,  a l th o u g h  its  e ffec ts  m a y  d im in ish  d u e  to  
r e s is ta n c e .7 A le n d ro n a te  o r  r ís e d ro n a te  b o th  re d u c e  
b io c h e m íc a l  m a rk e rs  o f d ise a se  a c tiv ity  vvith su s ta in ed  
re m iss io n ,4-7'9 a re  m o re  e ơ e c tiv e  th a n  e tid ro n a te ,9 a n d  
o v e rc o m e  re s is ta n c e  to  p a m id ro n a te ;3 r is e d ro n a te  m ay  b e  
u se fu l  a f te r  in c o m p le te  r e sp o n se  to  e t id ro n a te .7 T ilu d ro n a te  
is a lso  m o re  e ííe c tiv e  th a n  e tid ro n a te ,  vvith n o  e f f e a  o n  
b o n e  m in e ra lisa tio n , n o  re p o r te d  res is ta n c e ,7 a n d  m ay  be  a 
v iab le  o p tìo n  fo r  th o se  p a tie n ts  u n a b le  to  to le ra te  o th e r  
b is p h o s p h o n a te s .4 N e r id ro n a te  h a s  b e e n  re p o r te d  to  b e  
b e n e ũ d a l  i n  th o se  p a tie n ts  w ith  res is ta n c e  to  e tid ro n a te  a n d  
d o d r o n a t e .7 P re lim in a ry  s tu d ie s  in d ic a te  su p p re ss io n  o f  
d ỉse a se  a c tìv ity  w i th  ib a n d r o n a te . ' Z o le đ ro n a te  h a s  shovvn 
b e n e ã t  i n  re ừ a c to ry  d isease , a n d  so m e  su g g e st th a t  it sh o u ld  
b e  a f iis t- lin e  o p t io n .6

B isp h o sp h o n a te s  h a v e  s u p e rse d e d  ca tó tom m .3-5-7’* w h ic h  
h a v e  a sh o rt- Iiv e d  e ỉíe c t  a n d  vvhich g e n e ra lly  a re  less  
e H ec tiv e  in  su p p re s s in g  b o n e  r u m o v e r  a n d  im p ro v in g  b o n e  
p a in .2 C a ld to n in s  m a y  SÚII h a v e  a ro le  in  th o se  p a tie n ts  fo r 
w h o m  b isp h o s p h o n a te s  a re  in to le ra b le  o r  ineffec tive ;3-‘ 
h o w e v e r ,  re s is ta n c e  to  b o th  b is p h o s p h o n a te s  a n d  c a ld to -  
n in s  m a y  o c c u r,4 a n d  lo n g - te n n  u se  o f c a ld to n in s  h a s  b e e n  
a s s o d a te d  w ith  a n  in c re a se d  r isk  o í  c a n c e r  (fo r d e ta ils  see  
C a rd n o g e n id ty ,  u n d e r  A d v e rse  E ffects, T re a tm e n t, a n d  
P re c a u tio n s  o f C a ld to n in s ,  p . 117 9 .2 ).

Plicamydn, a  c y to to x ic  a n tib io tic  w i th  p a rr ic u la r  a c tiv ity  
a g a in s t  o s te o d a s ts ,  is h ig h ly  e ffec tiv e  in  th e  tre a tm e n t  o f  
P a g e t's  đ isease  o f  b o n e .7 H o w e v e r, it  is  a s so d a te d  w ith  
s e v e re  t o ã d t y  a n d  is th e re ío re  n o w  a v o id e d  o r  rese rv e d  fo r  
p a tie n ts  re ừ a c to ry  to  o th e r  d ru g s .4-7-*

S tu d ie s  w i th  gaĩlium nitrate, a n o th e r  in h ìb i to r  of b o n e  
re s o ip tio n , h a v e  in d ic a te d  b e n e h d a l  e ííe c ts  Ũ1 th e  ư e a tm e n t  
oi P a g e t 's  d ứ e a se  o f  b o n e , b u t  Io n g - te n n  h a e m a to lo g ic a l 
s a íe ty  h a s  n o t  b e e n  e s ta b lish e d ,7 a n d  r o u tin e  u s e  is n o t  
re c o m m e n d e d .*  IpriỊlavone h a s  a lso  b e e n  re p o r te d  to  b e  o f  
b e n e f i t,  b u t  r e m a in s  in v e s tig a tio n a l fo r P a g e t's  d isease .7

I n  s e le c te d  p a tie n ts ,  o r th o p a e d ic  surgery iot a  ử a c tu re ,  
k n e e  o r  h íp  r e p la c e m e n t.  sp in a l sten o sis, o r  c o rre c tio n  o f a  
b o n e  d e ío rm ity  m a y  b e  a p p ro p r ia te .4'7-‘  A  c a ld to n in  o r  
b is p h o s p h o n a te  m a y  b e  g iv e n  fo r  u p  to  3 m o n th s  b e ío re  
s u rg e ry  i n  o rd e r  to  r e d u c e  b o n e  v a sc u la ri ty  a n d  m in im ise  
b lo o d  lo ss  d u r in g  th e  o p e ra t io n ,2-4’7 a lth o u g h  th is  e í f e d  h a s  
n o t  b e e n  v e riíie d  in  s tud ies .*  S u c h  t re a tm e n t  a lso  h e lp s  to  
p r e v e n t  d e v e lo p m e n t o f  h y p e rc a lc a e m ia  d u e  to  p ro lo n g e d  
im m o b ilis a tio n .4
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Renal osteodystrophy
P a tie n ts  w i th  c h ro n ic  r e n a l  ía i lu re  (p . 1 781 .1 ) m a y  d ev e lo p  
c o m p le x  c h a n g e s  to  b o n e  knovvn  as r e n a l  o s te o d y s ơ o p h y 1 
a s  p a r t  o f  th e  vvider m e ta b o ỉic  d e T a n g e m e n t k n o tv n  as 
c h ro n ic  k id n e y  d ise a se -m in e ra l  a n d  b o n e  d iso rd e r  (CKD - 
M B D ).7-* T h e se  a re  o f te n  d a s s iẼ e d  a c co rd in g  to  th e  State o f  
b o n e  tu m o v e r 1-3-5 a n d  b o n e  b io p sy  is  t h e  g o ld  S tandard  ío r  
d iag n o s is  a n d  d a s s iB c a n o n .2'4 P ro g re ss iv e  re n a l  ỉa i lu re  is  
a s s o d a te d  w i th  h y p o c a lc a e m ia , h y p e ip h o s p h a ta e m ia ,  a n d  
so m e  d e c re a se  in  v i ta  m in  D m eta b o lism , vvhich in c re a se  th e  
p r o d u c t io n  o f  p a ra th y ro id  h o rm o n e . T his lead s  to  se c o n d a ry  
h y p e rp a ra th y ro id is m  (see  belovv) a n d  h i g h  b o n e  t u m o v e r  
d ise a se .1-3' 5 This m a n i ỉe s t ỉ  as osteitừ fibrosa,ư'i a  c o n d itio n  
c h a ra c te r is e d  b y  ỉn c re a se d  o s te o d a s tic  a n d  o steo b lastic

ac tiv ity , vvoven  a n d  irre g u la x  o ste o id . a n d  b o n e  m arrovv  
A brosis.2'4 L o w  b o n e  t u m o v e r  d ỉse a se  i n d u d e s  osteoma- 
ỉaàa (see  p . 1 168 .1 ) a n d  adynamic bone dừeasc,M T h e se  a re  
c h a ra c te r ise d  b y  d e fe c tiv e  m in e ra lisa tio n , d e c re a se d  b o n e  
ío rm a tio n , a n d  a n  a b se n c e  o f  o s te o d a s ts  a n d  o steo b lasts ; 
o s te o id  seam s a re  vvider o r  in c re a se d  in  o s te o m a ỉa d a , b u t  
n o r m a l  o r  d e c re a s e d  in  a d y n a m ic  b o n e  d i s e a s e .1'4-9 
O s te o m a la d a , a s so d a te d  vvith v i ta m in  D d e G d e n c y  o r  
a lu m in iu m  to x id ty  (vvhich h a s  a d v e rse  e ữ e c ts  o n  b o n e ,  see  
p . 1 8 2 0 .3 ), is d e c re a s in g  in  i n d d e n c e  vvith th e  re m o v a l o f 
a lu m in iu m  hom d ia ly sa te  S o lu tions  a n d  d e c re a s in g  u se  o ỉ  
a lu m in iu m -c o n ta in in g  p h o s p h a te  b in d e rs .1'3,5' 10 T h e  p a th o -  
g e n e sis  o f  a d y n a m ic  b o n e  d ise a se  is n o t  lu lly  u n d e rs to o d ; its  
ứ ic rea s in g  in d d e n c e  is th o u g h t  to  b e  d u e  to  su p p re s s io n  of 
p a ra th y ro id  h o r m o n e  s e c re tio n  c a u se d  b y  in c re a se d  
e x p o s u re  to  c a ld u m  salts , a s  p h o s p h a te  b in d e rs  o r  in  
d ia ỉy sa te  flu id , a n d  v i ta m in  0  a n a lo g u e s .1'6-910 R isk  lac to rs  
fo r  i ts  d e v e lo p m e n t i n d u d e  e ld e riy  age , d iab e te s  m ellitu s , 
a n d  p e r i to n e a l  d ia ly sis .1"3-3-9 M ix e d  u r a e m i c  o s t e o d y -  
s t r o p h y  h a s  íe a tu re s  o f  b o th  h ig h  b o n e  t u m o v e r  vvith 
h y p e rp a ra th y ro id ism , a n d  d e íe c tiv e  b o n e  m in e ra lisa tio n  o r  
o s te o m a la d a .1'4

P a t ie n ts  w i th  r e n a l  o s te o d y s t ro p h y  m a y  d e v e lo p  
o s t e o p e n i a  o r  o s te o p o r o s i s . "

T r e a t m e n t  is a im e d  a t  p r e v tn t in g  b o n e  d ise a se  by  
c o n tro l lin g  th e  p lasm a  c o n c e n tr a t io n s  o f  p h o s p h a te .  
c a ld u m , p a ra th y ro id  h o rm o n e , a n d  c o r r e a in g  v i ta m in  D 
d e lid e n c y ;  it  sh o u ld  th e re ío re  b e  b e g u n  ea rly  in  th e  c o u rse  
o f r e n a l  im p a irm e n t.1-2-4-5
•  Hyperphosphataemia (p. 1 7 78 .3 ) is in itia lly  c o n tro lle d  

vvith a  lo w -p h o sp h a te  d ie t b u t  m a n y  p a tie n ts , e s p e d a lly  
th o se  o n  d ialysis, a lso  n e e d  a n  o ra l p h o s p h a te  b in d e r  to  
c o m p le x  w i th  d i e u r y  p h o s p h a te  in  th e  g a s tro in te s tin a l  
t r a a  a n d  re d u c e  its a b s o rp tio n .1-4Caláum salts su c h  as th e  c a rb o n a te  o r  a c e ta te  a re  e íle c tiv e  
p h o s p h a te  b in d ers  a n d  h a v e  b e e n  ío u n d  to  su p p re ss  
p a ra th y ro id  h o r m o n e  c o n c e n t r a t io n s .1-2'4-12 C a ld u m  
d t r a t e  is  n o t  r e c o m m e n d e d , b e c a u s e  i t  in c re a se s  
in te s t in a l  a lu m in iu m  a b s o rp tio n .3’4,12 C a ld u m  sa lts  a lso  
ra is e  p la s m a -c a ld u m  c o n c e n tra tio n s  b u t  h y p e rc a lca e m ia  
c a n  o c c u r.4-9 T h e  u s e  o f d ialysis A uids w ith  a  lovver 
c a ld u m  c o n te n t  h a s  b e e n  su g g ested  fo r  th e se  p a tie n ts .4 
U se  of c a ld u m  c an  a lso  c o n tr ib u te  to  t h e  d e v e lo p m e n t  o f 
a d y n a m ic  b o n c  d ise a se '-9 a n d  p re d p i ta te  e x o g e n o u s  
c a ld u m  d e p o s itio n  in  th e  so ft t is su e s;1-9' 12 c o ro n a ry  
a r te ry  c a ld íic a tio n  is a p a r t ic u la r  p ro b le m  c o n tr ib u tín g  to  
c a rd ia c  m o rta li ty  in  p a tie n ts  w ith  c h ro n ic  r e n a l  ía i lu re .2' 
4' 13 H y p e rp h o sp h a ta e m ia  o r  u se  o f v ita m in  D c an  
e x a c e rb a te  c a ld ũ c a tio n .41113
Aluminium-based phosphate bindm h a v e  b e e n  g iv e n  b u t  
re la tiv e ly  la rg e  doses  a re  re q u ire d  a n d , as m e n t ìo n e d  
a b o v e , a lu m ỉn iu m  a c c u m u la tio n  c a n  Iead  to  o s te o m a -  
l a d a  a n d  a d y n a m ic  b o n e  d isease  in  p a d e n ts  vvith 
im p a ire d  re n a l  íu n c t io n ;  th e i r  u s e  is n o  lo n g e r  g e n e ra lly  
r e c o m m e n d e d .2-3-12 M a g n e s iu m  c a rb o n a te  a lso  b in d s  
p h o s p h a te ,  b u t  m a y  c a u se  h y p e rm a g n e sa e m ia  a n d  
in te r íe r e  w i th  b o n e  m in e ra lis a tio n .2 D ia ly sa te  m a g n e s -  
iu m  c o n te n t  m a y  n e e d  to  b e  re d u c e d .4 
other pkosphate bindm th a t  d o  n o t  c o n ta in  c a ỉd u m  o r  
a lu m in iu m  h a v e  b e e n  trie d . S e v e la m e r  is  a  c a tio n ic  
p o ly m e r  c a p a b le  o f  b in d in g  p h o s p h a te 2,3 v v ith o u t 
a ã e c t in g  s e ru m  c a ld u m .4 I t  h a s  b e e n  shovvn to  b e  
e q u iv a le n t  to  c a ld u m -b a s e d  b in d e rs ,2-3-12 a n d  is e ữ e c h v e  
in  d ialysis p a tie n ts .1 I t  h a s  b e e n  re p o r te d  to  r e d u c e  
c a ld u m  sco res i n  t h e  c o ro n a ry  a r te ry  vvhen  c o m p a re d  
w i th  c a ld u m  salts .4 L an  th a n  u m  c a rb o n a te  is  a  c a tio n  
w i th  a  h ig h  a ỉS n ity  ío r  p h o s p h a te  a n d  s im ila r  efficacy  to  
c a ld u m  c a rb o n a te .3 I t h a s  b e e n  u se d  e S é c tlv e ly  in  
d ialysis  p a tíe n ts  b u t  lo n g - te rm  p o te n tia l  to x ic  e líe c ts  a re  
a s  y e t  u n d e te tm in e d .4

•  Vitamitt D c o m p o u n d s  th a t  d o  n o t  r e q u ữ e  re n a l  
h y d r o x y la t io n ,  s u c h  as  c a ld t r io l  o r  i ts  s y n th e t ic  
a n a lo g u e , allacalc ido l, a re  u se d  to  c o r r e d  hypocalcaemia 
a n d  to  c o n tr ib u te  to  t h e  c o n  t ro i  o i  secondary 
hyperparathyroừlism;1,4 calcium supplemma m a y  a lso  
o ccas io n a lly  b e  r e q u ữ e d . O v e rsu p p re ss io n  o f p a ra th y ro id  
h o r m o n e  c o n c e n ữ a tio n  s b o u ld  b e  a v o id ed  to  d e te r  th e  
d e v e lo p m e n t o f  a d y n a m ic  b o n e  d ise a se .1 C a ld tr io l  is 
g iv e n  o ra lly  a t  ũ rst, b u t  m a y  a lso  b e  g iv e n  in tra v e n o u s ly  
o r  in tr a p e r i to n e a lly  to  p a tie n ts  o n  dialysisr2'4'4 d o ses  a re  
a d ju s te d  ac co rd in g  to  resp o n se  b u t  th e  e f f e d  s h o u ld  b e  
c a re h illy  m o n ito re d  as h y p e rc a lc a e m ia  a n d  h y p e r-  
p h o s p h a ta e m ia  m a y  d e v e lo p .1-4-5 U se o f  a U a c a ld d o l in  
t h e  e a rly  stag es  o f  r e n a l  ỉa i lu re , b e ỉo re  d ia ly sis  is 
r e q u ire d ,  h a s  b e e n  r e p o r te d  to  im p ro v e  su b d in ic a l  b o n e  
d ise a se .1 Nevver v ita m in  D a n a lo g u e s  su p p re ss  p a ra th y r-  
o id  a c tiv ity  b u t  w i th  p o te n t ia l ly  less etíecl o n  s e ru m  
c a ỉd u m  a n d  p h o s p h a te ;2-*-13 th e s e  in d u d e  d o x e rc a ld íe r -  
ol, m a x a c a ld to l ,  p a ric a ld to L  a n d  ỉa le c a ld tr io l  (see  
H y p e ip a ra th y ro id ism , p . 2 1 1 5 .2 ).
C a ld m im e tic s  in c re a se  t h e  se n sitiv ity  o f  th e  c a ld u m -  
s e n s in g  re c e p to r  o f  th e  p a ra th y ro id  cells.3 Cinacalctí h a s  
re d u c e d  p a ra th y ro id  h o r m o n e  c o n c e n tra tio n s2 vv ith o u t 
I n d u d n g  h y p e rc a lca e m ia  o r  h y p e rp h o s p h a ta e m ia 13 in  
d ialysis  p a tie n ts .

P a tie n ts  w i th  h y p e rp a ra th y ro id is m  u n r e s p o n s ỉv e  to  iiru g  
th e ra p y , o r  w h o  d e v e lo p  h y p e rc a lc a e m ia  (vvhich m ay  
itseU  í u r t h e r  a g g ra v a te  t h e  d e d in e  in  r e n a l  h m c t io n ) ;  
m a y  r e q u ir e  su b - to ta l  o r  to ta l  p a ra th y ro id e c to m y .2'4 
T h e re  is  a  risk  o í  i n d u d n g  a  lo w  tu m o v e r  b o n e  s ra te ;  
h y p e rp a ra th y ro id is m  c a n  a lso  r e c u r  a f te r  su rg e ry .4 B o n e  
m in e r a l  d e n s ity  im p ro v e s  a t te r  s u rg e ry .2 
Bisphtxphonates c a n  b e  u se d  in  t h e  a c u te  m a n a g e m e t  t oỉ 
h y p e rc a ỉc a e ro ỉa ,2 b u t  s e e m  to  b e  o ỉ  l ìt tle  u s e  in  th e  1( n g -  
te r m  ữ e a tm e n t  o f  h y p e rp a ra th y ro id is m . T h e y  m ay b e  
e ữ e c tiv e  ỉ n  in c re a s in g  b o n e  m in e ra l  d e n s ity  in  h a e  no - 
d ialysis  p a tie n ts .3 S o m e, h ovvever, c o n s id e r  th e ir  U51  is 
u n ju s tif ie d , e v e n  in  th o se  vvith d o c u m e n te d  o s te o p t n ia  
o r  o s te o p o ro s is , a n d  th a t  th e y  m a y  e x a c e rb a te  a d y n a  n ic  
b o n e  d ise a se  d u e  to  th e i r  e ỉíe c ts  o n  b o n e  m in e ra l  sa- 
r io n ."

•  Adynamic bone disease is  t r e a te d  b y  s t im u la tín g  
p a ra th y ro id  h o r m o n e - d r iv e n  b o n e  t u m o v e r  a n d  m ii  e r- 
a lis a tìo n .2-3 C a ld u m  a n d  v ita m in  D  s u p p le m e n ta t  o n  
m a y  n e e d  to  b e  re d u c e d  o r  s to p p e d , a n d  d ia ly ; ate  
c a lc iu m  c o n c e n tra t ío n s  r e d u c e d .2-9 A lu m in iu m  dep< 'Si- 
t io n  n e e d ỉ  to  b e  ex c lu d e d ; th e  u se  o f  a lu m in iu m -b a  ;ed 
p h o s p h a te  b in d e rs  is c le a r ly  u n d e s ira b le  in  th  rse 
p a tie n ts .2-9 O n  b o n e  b iopsy , if a lu m in iu m  a c c u m u la t  on  
is  e v id e n t ,  c h e la t io n  w i th  desferrioxamine m a y  b e  
c o n s id e re d .2-4

•  Osteomaíaàa m a y  re sp o n d  to  v ita m in  D t r e a tm e n t .2
• T re a tm e n t  o f  mixed uraemic osưodystrophy in v o l es 

m a n a g e m e n t  o f  b o th  h y p e rp a ra th y ro id is m  a n d  m in  :r- 
a lis a tio n  d e fe c ts .2
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Rickets
S ee O s te o m a la d a  a n d  R ickets, p . 11 6 8 .1 .

Pararinỵroịd D isorders s
P a ra th y ro id  h o r m o n e ,  s e c re te d  b y  th e  p a ra th y ro id  g ỉan c , 
m a in ta in s  c o n c e n tra t io n s  o f io n ise d  c a ld u m  in  e x ư a c e llu la  r 
Đ uid tv ith in  n o rm a l  lim its . I t  ac ts  d ire c tly  o n  th e  k id n e y  ti I 
e n h a n c e  r e n a l  r e a b s o r p tio n  o f  c a ld u m ,  to  in c re a s  ■ 
p h o s p h a te  e x c re tio n , a n d  to  p r o m o te  t h e  c o n v e rs io n  o : 
v i ta m in  D  to  its  a c tìv e  m e ta b o li te , 1 ,2 5 -d ih y d ro x y c h o le  
c a ld íe ro l , w h ic h  in  t u m ,  e n h a n c e s  c a lđ u m  a b so rp tio n  f ro n  
th e  g a s tro in te s tũ ia l  t ra c t.  P a ra th y ro id  h o r m o n e  a lso  a c ts  or 
b o n e , to  a c c e le ra te  b o n e  re s o rp tio n  a n d  th e  re le a se  o  
c a ld u m  a n d  p h o s p h a te  i n to  t h e  e x tr a c e l lu la r  f lu id  
S e c re tio n  o f p a ra th y ro id  h o r m o n e  is p r ìm a rìly  reg u la te c  
b y  th e  e x tra c e l lu la r  c o n c e n ơ a t io n  o f io n íse d  c a ld u m  
h y p o c a lc a e m ia  s tim u la te s  s e c re tio n  v vhereas  h y p erca l- 
c a em ia  h a s  a n  in h ib i to ry  effec t. 1 ,2 5 -D ih y d ro x y c h o le c a ld -  
íe ro l c an  a lso  su p p re s s  p a ra th y ro id  h o r m o n e  s e a e t io n .

D iso rd ers  o !  p a ra th y ro ỉd  h o r m o n e  s e c re tio n  c a u se  a 
d is ru p tio n  o f  c a ld u m  h o m o e o s ta s is  a n d  in  t h e  lo n g -te rm . 
m a y  re s u lt  in  b o n e  d isease .

Hyperparathyroidism
P r i m a r y  h y p e r p a r a t h y r o i d i s m  is a  d iso rd e r  o f  p a ra th y r-  
o id  h o r m o n e  h y p e rs e c re tio n  u s u a lly  c a u se d  b y  a d e n o m a s  o r  
h y p e rp la s ia  o{ t h e  p a ra th y ro id  g lan d s ; p a ra th y ro id  c a rd -  
n o m a  is a  r a r e  c a u se .1'4 P a tie n ts  a re  o í te n  a sy ro p to m a tic , o r  
h a v e  n o n - s p e d f ic  c o n s ti tu tio n a l  sy m p to m s  s u c h  as  ía tig u e , 
w e a k n e ss , a n o re x ia ,  o r  b o n e  p a in .3'4 A b o u t  2 0 %  o{ p a tie n ts  
p r e s e n t  w i th  n e p h ro l i th ia s is ,  o v e r t  b o n e  d ise a se , o r  
n e u ro m u s c u la r  vveakness .5 S y m p to m s  a n d  s ig n s  o f h y p e r-  
ca lc a e m ia  (p . 17 7 8 .1 ) m a y  o c c u r;3’5 h y p e rc a lc a e m ia  is 
u su a lly  m ild  o r  e v e n  in te r m itte n t ,  a n d  se v e re  h y p e rc a l-  
c a em ia  is r a r e .7

S e c o n d a r y  h y p e r p a r a t h y r o i d i s m  is c o rrư n o n  in  
c h ro n ic  r e n a l  í a i l u r e  (p . 1 7 8 1 .1 ) .  O th e r  c a u se s  o f 
h y p o c a lc a e m ia  o r  v i ta m in  D d e ũ d e n c y  r e s u l t in g  ÚI 
in c re a se d  p a ra th y ro id  h o r m o n e  se c re tio n  i n d u d e  d ie ta ry
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dehdendes or malabsorprion, or lack of exposure to 
sunlight.1-3 While patìents may also be asymptomatic, 
marúíestations can indude arthritis, bone pain, myopathy, 
tendon rupture, or complications such as coionary aitery 
calciScatìon and caldphylaxis; symptoms of the underlying 
cause can occur.3

Tertiary hyperparathyroidism  results hom autono- 
mous hypersecretion by the parathyroid gland in patients 
with long-standing secondary hyperparathyroidism, and 
ohen occurs after kidney transplantation.1-3

Surgical parathyroidectomy is the treatm ent of choice 
íor symptomatic p r im a r y  h y p e r p a r a t h y r o i d ừ m In 
patients vvith asymptomatíc primary hyperparathyroidism, 
no treatment may be necessary, and patients are monitored 
for serum caldum, serum CTeatinine, and bone mineral 
density;3•,•4•, the timing of any surgical intervention has 
been subject to debate.‘-z<

In patients for whom surgery is not an option, 
hypercalcaemia must be controlled. Restriction oỉ dietary 
caldum ũ not generalỉy recommended. as this may raise 
parathyroid hormone levels further.3,,-4-,J0 While vitam in D 
supplementation may be reasonable in patíents vvith low 
concenưations of 1,25-dihydroxycholecaldíerol, high doses 
can worsen hypercalcaemia and cause hypercalduria.3 Oral 
p h o sp h a tt supplements have been given in the short-term to 
alleviate hypercalduria and hypercalcaemia; inơavenous 
use is no -kmger,recommended.9 The more potent 
bừphosphonates can be used in the actite management oỉ 
hypercalcaemia.’ but seem to be of little benefit in the long- 
term tteatment of hyperparathyroidism.1-’ Hovvever, bis- 
phosphonatès such as alendronate may be oí use in those 
patients with low bone mineral denslty.3-5-*'12 Although 
cald tonins  have a rapid hypocalcaemic eừect it is usually 
short-lived;’ they are thereíore generally given as 
adjunctive therapy with a bisphosphonate.1 Oestrogens 
have been reported to increase bone mineral density in 
postmenopausal women with primary hypetpaiathyroid- 
ism, and to have a small effect on caldum concentratíons;’ 
hotvever, the high doses needed, and the risks assodated 
vvith HRT, generally predude their use.3-5’4 Raloxifene, a 
selective oesuogen receptor modulator, may be an 
altemative, having been found to decrease serum caldum 
and bone mmover in a small, short-term study.13 Caldum 
receptor agonistỉ (caldmimetics) may be of beneũt in 
primary hyperparathyroidism by increasing the sensitivity 
of the caldum-sensing receptor.’-**10 In a small dose-finding 
study,14 ánacalcet decreased serum caldum and lowered 
parathyroid hormone concentrations vvithout increasing 
urinary caldum excretion in all dose groups. A larger, 
placebo-controlled study by the same group ỉound that 
dnacalcet rapidly normalised serum caldum and modestly 
decreased parathyroid hormone concentradons; this eữect 
was sustained over 52 weeks.15 Use oi parathyroid hotmone 
peptides to induce autoantibođies against paiathyroid 
hormone resuỉted in improvement in hypercalcaemia in a 
woman with parathyroid carđnoma.14

Treatment of se c o n d a ry  h y p e r p a r a th y r o id is m  is usually 
aimed at the underlyỉng cause oí the hypocalcaemía;1 early 
treatment of patìents with chronic renal (ailure can prevent 
or delay its onset. Treatment ũ based on appropríate vitamin 
D replacement and reduction of hyperphosphataemia.1-3 
Oral phosphate binders bind dietary phosphate in the 
gastrointestinal tract redudng its absorption.1'3 These ha ve 
included calàưrn salts such as the carbonate and acetate. 
vvhich raise serum caldum but carry the risk of indudng 
hypercalcaemia. Aỉumỉnium kydroxỉde also binds phosphate, 
but can cause osteomalada (p. 1168.1) and ađynamic bone 
disease (see Renal Osteodystrophy, p. 1170.1). Seveìamcr is a 
polymerthat does not contain caldum oraluminium. and is 
capable of binding phosphate.3 Vitamin D compounds that 
do not require renal hydroxylation lor activation, such as 
calcitriol or its analogue aUacalciđol, are used to lower 
parathyroid hormone, but the high doses requứed can 
induce hypercalcaemia and hypetphosphataemia;3 newer 
analogues indude doxercaldterol, ỉalecaldtriol, maxacald- 
tol, and parìcalcitol (see p. 2115.2). Cinacalcet is also given 
orally in the treatment of secondary hyperparathyroidism in 
patients vvith chronic kidney đỉsease and on haemodialysis. 
A systematic revievv'7 of 8 placebo-conttolled stuđies in this 
patient gToup.conduded that cinacalcet vvas eílective in 
decreasing concenưations of parathyroid hormone, and 
serum caỉdum and phosphorus. However, hirther stuđies 
were needed to ascertain the beneStỉ of caldmimetics over 
Standard therapy and to conlbm improvements in patient- 
based outcomes such as parathyroidectomy rates, hacture, 
renal osteodysưophy, cardiovascular disease, and mortality.

ỉn  patients reỉractory to medical therapy ỉor secondary 
hyperparathyroidism, parathyroidectomy may be an 
option; percutaneous ethanol injection has been used as 
an altemative.3’10 Kidney transplantation (p. 1939.2) may 
cause regression of secondary hyperparathyroidism in some 
patients, but the condition recurs in about a thữd of renal 
gralt redpients.1

T e r tũ a y  h y p e rp a r a th y r o id is m  is usualiy treated with 
surgery.1-3
1. Marx SJ. Hyperparathyroid and hypoparathyroid disorders. N EngUMed 

2000, 343: 1863-75. Correction. ibiẩ.; 344:696.
2. Keams A£, Thompson GB. Medỉcal and surgical management oỉ 

hyperparathyroidism. Mayo ơm  Proc 2002; 77: 87-91. Correctìon. ibid.: 
298.

3. Ahmad R. Hammond JM. Primary, secondary, and tertiary 
hypcrparathyroidism. Otolaryngol ơin North Am 2004: 37: 701—13.

4. AACE/AAES Task Force on Primary Hyperparathyroidism. The 
American Associatíon oỉ Cỉinicaỉ Endocrinoỉogỉsts and che American 
AssotiaUon of Endocrine Surgeons posicỉon statement on the dỉagnosỉỉ 
and management of primary hyperparathyroỉdism. Enắocr Praa 2005; 
11:49-54. Also avaỉỉable at: http://www.aace.com/pub/pdf/guidelines/ 
HyperparathyroidPS.pdf (accessed 19/06/06)

5. BUerildan JP, Silverberg SJ. Asymptomacic primary hyperparachyroid* 
ism. N Eìigỉ J  Med 2004; 350: 1746-51.

6. Bilerikian ĩ?, tí al. Summary statemeat írom a vvorkshop on 
asympcomacỉc primary hyperparathyroidism: a perspectỉve for the 2ỉst 
century. J Bơne Miner Ra 2002; 17 (suppl): N2-N11.

7. Al Zahrani A. Levine MA. Primary hypcrparathyroidlsm. Lanetí 1997; 
349: 1233-8.

8. Vestergaard p. Current pharmacologicai optíons for the management oỉ 
prỉmary hyperparathyroidỉsm. Drugs 2006; 66: 2189-2211.

9. Marcus R. Diagnosis and ơeatment of hyperparathyroidism. Rev Endoer 
Mtíab Dàord 2000; 1: 247-52.

10. Farford B, tí aỉ. Nonsurgỉcaỉ management of primary hyperparathyroỉd- 
ỉsm. Mayo ơin Prot 2007; 82: 351-5. Correctỉon. ibid.; 890.

11. Hershman JM, tí  ai. Bỉsphospbonate therapy in primary hyperpar* 
athyroidỉsra. J Bone Miner Ra 2003; 18: 1889.

12. Khan AA, tí  ai. Aỉendronate in primary hyperparathyroidỉsm: a double- 
blỉnd, randomỉzed. piacebo-controỉỉed trial. J ơin Endocrừtữl Mtíab 2004; 
89: 3319-25.

13. Rubỉn MR. et ai. Raỉoxưene lowers serum caldum and markers of bone 
tumover ỉn postmenopausal women wỉth primary hyperparathyroid- 
ỉsm. J ơin Bndoainoỉ Metab 2003; 88: 1174-8.

14. Shobadc DM, tí  ai. The cakimimetỉc dnacalcet nonnalỉaes se rum 
caldum ỉn subjeccs with primacy hyperparathyroidism. J ơin Endocrìnol 
Metab 2003; 88: 5644-9.

15. Peacock M . tí al. Cinacaỉcet hydrochloride maỉntains long-term 
normocalcemia in pacients with primary hypeiparachyroidỉsm. J ơùt 
Endoainol Metáb 2005; 90:135-41.

16. Bradwelỉ AR. tí ai. Control of hypercalcaemỉa of parachyroid cardnoma 
by immunísatỉon. Lanctí 1999; 353: 370-3.

17. Strippoỉi GFM, tí ai. Caldmỉmetics for secondary hyperparathyroỉdỉsm 
ỉn chronic ỉddney dỉsease padents. Avaỉỉable ỉn The Cochrane Database 
of Systematìc Revỉevvs; ỉssue 4. Chichesten John Wỉley; 2006 (accessed 
06/01/09).

H ypopơrathỵroidism

Hypoparathyroidism occurs when there is a deSdency of 
parathyroid hormone secretion. This may be due to damage 
or destructìon of the glands, e.g. by surgery1 or disease.2 
Hypoparathyroidism can also arise hom auto-immune 
disease, agenesis of the parathyroid glands (DiGeorge 
syndrome), deíective synthesis oi parathyroid hormone 
(íamilial hypoparathyroidism), or mutations of the 
parathyroid and renal caldum-sensìngreceptors (autosomal 
dominant hypocalcaemic hypercalduria) leading to deíec- 
tive regulation oí parathyroid hormone secretion.1-2 Other 
íactors that may lead to a deíidency in parathyroid 
hormone indude hypomagnesaemia and parathyroid 
adenomas. Where the dehdency results hom resistance to 
parathyxoid hormone the condition is termed pseudohy- 
poparathyroidism .1 Parathyroid hormone, as teripara- 
tide, is used in the diỉỉerential diagnosis of hypopara- 
thyroidism and pseudohypoparathyroidism.

Hypoparathyroidism leads to hypocalcaemia and hyper- 
phosphataemia,1’3 although in some patìents these may not 
become significant until there is an íncreased caldum 
demand. as in pregnancy. Vitamin D dehdency also 
develops.1-3 Ciinical íeatures reflea the underlying cause of 
the hypoparathyroidism, but if it occurs rapidly, hypocalc- 
aemia can be acute, with consequent paraesthesia, tetany, 
and seiĩures.1 In chronic hypoparathyroidism, chronic 
hypocalcaemia may cause cataracts and visual impairment.1 
Hypomagnesaemia and metabolic alkalosis may also occur.3

Treatm ent is aimed at correcting the hypocalcaemia 
(p. 1778.2) that results mainly hom decreased renal tubular 
caldum resorption.3 In patients with acute hypocalcaemic 
tetany parenteral doses of caldum salts, along with either oral 
or parenteral caldtríol, may be nccessary.1-5 In those with 
chronic hypocalcaemia treatment is usually vvith oral 
caldum, such as caldum carbonate (which has the 
advantage oỉ binding phosphate), and vitamin D 
compounds such as caldtriol (vvhich increase the intestinal 
absorption oỉ caldum).1,3 Caldum concenưaáons and renal 
íunction require careỉul monitoring as resultant hypercal- 
caemia can cause hypercalduria, nephrolithiasis, and renal 
damage.1 Thiaàde ẩiurctia may aỉso minimise renal caldum 
losses”3 Ehìcacy of ưeatment may vary depending on the 
underlying cause.IJ

Teriparatíde has been shown to be eííectíve in the 
treatment of chronic hypoparathyroidism. In 2 studies 
comparing it with caldum and caldtriol treatment,4-5 
teiiparatide maintained serum caldum in the noimal 
range, and decreased urine caldum excretion.

Parathyroid tissue transplantation is rarely possible as 
alỉograhs requữe immunosuppression. Autograhing may 
result in recurrence of pre-parathyroidectomy hyperpar- 
athyroidism.1 Hovvever, good results have been reported 
aher transplantation of parathyroid cells, depleted of

antigen-bearing cells, in a few patients vvith postsurgical 
hypoparathyroidism.4’7
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Alendronate
ATC — M0ĨBAO4
ATC Vet — QM05BA04. - .
UNII — XU18R4MP.

Alendronic Acid (BAN, riNN)
Acide Álendronique; Ácido alendrónico; Acidum Alendro- 
nicum; AHButBP; Alendrónico, ácidò;’ Ạlendronihappo; 
Alendronik Asit; Alendronsyra,- Aminohydroxybutylidene 
Diphosphonic Add; AneHAPOHOBan KncnoTa. ■
4-Amino-1-hydroxybutane-1,l-dìylbis(phosphonic acid). 
C,H,3N07P2=249.1 
CAS —66376-36-1.
ẠTC — M05BA04.
ẠTC Vet — QM05BA04.

Alendronate Sodium IUSAN, riNNMi
Alendronat Sodyum; Alendronate de Sodium; Alendronato 
sódico; G-70465Ò; L-670452,; MK-0217; to lQ I 7; Monosodium 
alendronate; Natrii Alendronas; Natrii Ằléndronas Trihydri- 
cus; Natrio alendronatas; Natriutnalendronaatti; Natriũma- 
lendronat; Nátrium-alendronát;; Natrium-aỉendronát Ưihy- 
dráp Sodium Alendronate (BANM); Sodium, alendronate de; 
Haĩptiii A/ieHflp0HaT.
Sodium ữihydrogen (4-amino-1-hydroxybutylidene)dípho- 
sphonate trihydrate.
'C4H-,2NNa07P23H20=325.1- • ' - ■ ■ , .
CAS —  121268-17-5. ■
ATC — M05BA04:"
ATC Vet — QM05BA04.
UNII — 2UY4M2U3RA (alendronate sodium trìhydrate); 
4$88K7X26P (anhydrous alendronate sodium).
Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Sodium Alendronate). A white or aỉmost white 
crystalline powder. Soluble in vvaten practicaUy insoluble in 
dichloromethane; very slightly soluble in methyl alcohol. A 
1 % solution in vvater has a pH of 4.0 to 5.0.
USP 36: (Alendronate Sodiuni). A vvbite, hee-flowing 
powder. Soluble in water; practically insoluble in alcohol, in 
acetone, in acetonitrile, in chloroỉonn. and in isopropyl 
alcohol; very slightly soluble in dimethyl sulíoxide, in 
methyl alcohol, and in propylene glycol.

U ses a n d  Adm inistration
Alendronate is an aminobisphosphonate vvith general 
properties similar to those of the other bisphosphonates 
(p. 1173.3). It is a potent inhibitor of bone resorptìon and is 
given in the management of osteoporosis either alone or 
with vitamin D. Alendronate is used for the ưeatment of 
Paget's disease of bone. It has also been given in the 
treatment of bone metastases and hypercalcaemia of 
malignancy.

Alendronate is given oralty as the sodium salt, but doses 
are exptessed in terms of alendronic add; alendronate 
sodium 1.3 mg is equivalent to about Img of aỉendronic 
add. The spedhc instructions given in Adverse EHects and 
Precautions, p. 1172.3 should be folỉowed to minimise 
adverse eãects and permit adequate absorption.

The usual dosage ỉor the treatment of osteoporosls in 
men and postmenopausal women is lOmg daily. 
Postmenopausal women may be given 5 mg daily for 
prophylaxis. It may also be given once weekly to 
postmenopausaỉ vvomen in a dosẽ of 70 mg íor ữeatment 
of osteoporosis, or .35 mg for prophylaxis. Men with 
osteoporosis may be ữeated with 70 mg once vyeekly.

For the treatment of corticosteroid-induced osteoporosis 
a dose of 5 mg daily is given; postmenopausal vvomen who 
do not take HRT should be given 10 mg daily lor ưeatment 
or prevention.

In adults vvith Paget's disease oỉ bone the usual dose is 
40 mg daily for 6 months; ưeatment may be repeated ư 
necessary aher an interval of a further 6 months. .

http://www.aace.com/pub/pdf/guidelines/
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For dctails oỉ ađministratíon in renal impairment, see 
beĩow.
- Alenđronate has also been given by inơavenous 
iníusion.

Administratíon. Alendronate once-weekly was considered 
to be therapeutically equivalent to once-daily dosing in 
both the treatmentư  and prevention3 o{ osteoporosis, 
although the treatment studỹ1 was considered4-5 to lack 
inỉormãtion about other đrugs being taken and reasons for 
wỉthdiawah and studied bone mineral density, not frac- 
ture. Tolerability oỉ a once-weekly regimen was compar- 
able to placebo in one study* and to once-daily dosing in 
anothen7 a review’ conduded that vveekly dosage canied 
a lower risk of upper gastrointestmal symptoms.
1. Schnỉtter T, tí al. Therapeutíc equỉvaỉence oí alendronate 70 mg once- 

weekỉy and aỉendronate lOmg daỉly in the treatxnent of osteoporosis. 
Agờtg (Milano) 2000; 12: 1-12.

2. The Alendronate Once*WeekIy Study Group. Two-year resuto of once- 
weekỉy admỉnỉstradon of aỉendronate 70 mg for tbe ưeatment oỉ 
postmenopausal osteoporosb. J  Bone Mòưr Ra 2002; 17: 1988-96.

3. Luckcy MM. tí aL Thenpeutíc equỉvalence ơf alendronate 35 mỉỉligrams 
once weekly and 5 mlỉligranu daily ỉn the prevention of postmenơpausal • 
osteoporosis. Obittí Gynaol2003; 101:711-21.

4. Tsun EC, Heck AM. Imermittent dosỉng oỉ alendronate. Ann 
Pharmacother 2001; 35: Ỉ47I-Ỉ.

ỉ. Sambrook p. Once weddy aỉendronate. Drup Today 2003; 39: 339-46.
6. Greenspan s, tí al. Toierabỉỉỉty oí once-vveekỉy alendronate in patients 

with osteoporosứ: a nndomỉxed; double-blỉnd, placebo-controUed 
study. Mayô Oin proc 2002; 77: 1044-52.

7. Sỉmon JA. t í  a i . Patient preíerence for once*weekỉy aỉendronate 70 mg 
vemis once-daSy aỉendrònate lOmg: a muldcenter. raodomỉxed, open- 
labeỉ, crossover study. Ciin Ther 2002; 24: 1871-86.

Administralion in rend impoirment. Elimination of alen- 
dronate is reduced in rats with kidney ỉailure and iỉ likely 
to be reduced in patients vviứi renal impairment. Licensed 
product iníormation makes the íolỉovving tecommenda- 
tỉons ỉor oral dosage based on creatinine dearance (CC):
• mild to moderate renal impairment (CC greater than 

35 mL/minute): no dose adjustment needed
• severe renal impaìrment (CC less than 35mL/minute): 

use is not recommended due to lack oỉ expcrience with 
alendronate in this population

Charcot neuroailluupalhỵ. Bũphosphonates, induding 
alendronate, have been tried ỉor Charcot neuroarthropa- 
thy, see under Bisphosphonates. p. 1174.1.

Complex regiond poin syndrome. Osteoporosis is one of 
the íeatures oí complex regional pain syndrome (p. 8.1). 
Bisphosphonates may be of beneht in controlling asso- 
dated pain in some patients. In a small study,1 inơa- 
venous alendionate 7.5 mg daily ỉor 3 days signiẼcantly 
ũnproved pain, tendemess, svvelling, and motion com- 
pared with placebo.
1. Adamỉ s, tí aL Bisphosphonatc therapy oí reữex sympathedc dystrophy 

syndrome. Arm Rheum Dừ 1997; 56: 201-4.

Gaudter disease. In a placebo-controlled study of patients 
with Gauđier disease (p. 2433.3), the addition of oral 
alendronate 40 mg daiỉy to enzyme therapy increased lum- 
bar bone mineral density, but had no eữect on íocal 
lesions;1 the authors conduded that alendronate may be 
useỉul adjunctive therapy espedally in those padentỉ at 
risk of osteopenic ỉracture.
1. tVeosưup RJ, t t  ữL  Gaucher discase: alendronate dỉsodỉiun Ỉmproveỉ 

bonc mineral dendty ỉn adults rccrivtng tniymí tberapy. Blood 2004; 
104; 1253-7.

Hypereaicoemia. Bisphosphonates are the prelerred drugs 
ỉor ưeating hypercaỉcaemia of malignancy (p. 1167.2) 
once the patient haỉ been adequately rehydrated. A ran- 
domised dose-response study1 found that single intra- 
venous doses ot aỉendronate 5 mg or more eílectively low- 
ered serum-caỉdum concentrations in patients vvith 
tumour-induced hypercalcaemia. Alendronate has also 
been used to tteat hypercalcaemia assodated vvith vitamln 
D intoxication in children.13
1. Nimhanm SR. a  aỉ. Dosr-responsc study of alendronaie sodium íor the 

trcatment of cancer-usodated hypercaỉcrmỉa. J Om OmoI 1993; 11: 
1615-23.

2. OiiMÚc ĩ ,  et aL Vlumỉn D ỉntoxỉcatìon and ihcrạpy wìth alendronate 
(case rrport and revỉcvr ot Uterature). Eur J PtảiatT 2006; 16J: 563-4.

3. Don Cray H, tì al. Inngastrỉc alendronate therapy ỉn two iníams with 
vttamin D intonainon: a new meihod. ƠÕI Toxừol 2008: 46: 300-2.

Hyperpanrihyroỉdisin. Bisphosphonates have been used 
to inhỉbit bone resorption in the ưeatment of hypercal- 
caemỉa assodated with hyperparathyroidism (p. 1170.3), 
but seem to be of Bttle beneht for long-term treatment. In 
patíents with primary hyperparathyroidism, oral alendro- 
nate signiEcantly increased bone mineral density, espe- 
daSy at the lumbar spine; virtuaUy all of thiỉ gain 
appeaređ to occụr withln the first year of treatment. Alen- 
dronate ũ  considered to be useỉul in those patients for 
whom parathyroidertomy is not possible.'-*
1. Rossỉnỉ M. tí  a i Effects oí onl aỉendnmate ỉn eỉderỉy padents wìth 

ostecporosb and mỉld primary hyperparaỉhyroidism. J Bone Mirưr Ra 
2001; 16:113-19.

2. Parker CR, tí  al. Alendronaỉe ỉn the ưeatment of prỉmary 
hyperparathyroỉd>reỉated psteoporosỉs: a 2-year stuđy. J ơin Bndữơinoỉ 
Metab 2002; «7:44S2-9.

3. Chow cc t í  ũL Oraỉ alendronate ỉncreases bone mỉneral densĩty in 
postmenopausal womea with primáry hyperpanthyroldỉsm. J ơ m  
Bndocrínai Mtíab 2003; 88: 581-7.

4. Khan AA. tí tâ. Aỉendronate in primary hyperparathynridism: a double* 
bỉỉnda randomized- pỉacebữ-controlled trỉal. J Qin Endocrmoi Mtíđb 2004; 
89: 3319-25.

Mdlignant neopiasmỉ of the bone. For iníormatìon on 
the use of bisphosphonates ỉor metastatic bone disease, see 
Malignant Neoplasms oỉ the Bone, under Bisphosphon- 
ates,p. 1174.1.

Molignant neopkums of the breast. For the suggestion 
that bisphosphonates, induding alendronate, may reduce 
the risk of breast cancer, see Malignant Neoplasms of the 
Breast, under Bisphosphonates, p. 1174.2.

Oỉteoporosis. Bisphosphonates are used lor the preven- 
tion and ữeatment of osteoporosis (p. 1168.1). Alendro- 
nate àgnibcantly ìncreases bone mineral densỉty (BMD) ol 
the lumbar spine and íemoral neck in postmenopausal 
wom en with osteoporosis;1,2 it increases venebral BMD 
in postmenopausal women vvdthout osteoporosis, but not 
quite to the same extent as HRT.1

C ontinuous lon Ị-te rm  th tra p y  appears to be more eữective 
than shon-term ưeatment in terms of skeletal beneũts,1'* 
but a residual elíect on BMD remains íor several years after 
stopping ơeatment,3'5 despite rcsumption of bone loss after 
withdrawal of alendronate.4'6 Studies7-* in early postmeno- 
pausal women suggested that a high tT  in itia l dosagt might be 
more eỉlective in teims of BMD gain and residual eỉỉect.

The eỉlect of alendronate on ừacture rìsk may depend on 
bastline bone m in era l density.2 Treatment reduced the 
inddence of new vertebral and nonvertebral ừactures in 
women with prior hactures; in vvomen vvithout prior 
ừactures, alendronate reduced the inddence of dinical 
ỉractures in those with osteoporosis,9 but not in those vvith 
higher BMD.10 A systematic revievv" ỉound that 
alendronate showed a dinically important beneũt in the 
secondary prevention of all osteoporotic íractures; 
statistically signiíicant reductions in vertebral, 
non-vertebral, híp, and vviist ừactures were seen. No 
signihcant reductions vvere ỉound for primary prevention of 
osteoporotic íractures, but the reductìon in vertebral 
ừaaures with alendronate vvas deemed to be dinically 
important.

Alendronate is also used in m en  with osteoporosis; in a 
2-year randomised study, an oral dose oỉ 10 mg daily 
increased vertebral and nonvertebral BMD and helped 
prevent vertebral íraaures.13 Oral alendronate 70 mg 
vveekly also increased BMD signibcantly in osteoporotic 
men áíter 1 year when compared to placebo; ửacture 
inddence, not a primary end-point, was similar in both 
groups.13

Alendronate also increascs bone mass density in men 
and vvomen receiving oral cortìcosteroids at doses 
equivalent to at least 7.5 mg prednũone daily,14'13 and 
may be of some beneCt in redudng bone loss aỉter heart16 
and liver17 transplantation.

In men with prostate cancer given androgen deprivation 
therapy, BMD of the spine and hip signihcantly improved in 
those given once-vveẽkly alendronate for 1 year compared 
vvith those given caldum and vitamin D supplementation 
alone.1* A sccond year of once-weekly alendronate ga ve 
continued improvementỉ in BMD, vvhereas stopping 
resulted in bone loss and increased bone tumover. A 1- 
year delay in starting bisphosphonate aeatment resulted in 
smaller gains in BMD compared vvith those who were given 
early tteatmenL1’

Limited available data suggest that alendronate may be 
saíe and eữective lor paõents with HIV vvho have decreased 
BMD.20
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deỉay ot  aỉendronate ỉn men wỉth prostate cancer undergoing androgen 
depiivatíon therapy. J  ơ i n  O n c o i 2008; 26:4426-34.

20. Lin D. Rỉeder MJ. Interventíons for the treatment of decreascd bon 
mỈTveraỉ density assocỉated wúh HTV intecdon. Avaiiabỉe in Thi 
Cochrane Database of Systematíc Revỉews; Issue 2 . Chkhester Johi 
VVlley; 2007 (accessed 15/04/08).

Paget's disease o í bone. Bisphosphonates may be indi 
cated íor patients with Paget's disease of bone (p. 1169.3 
ư bone pain is persistent, or to prevent further progressior 
of the disease. Oral alendronate 40 mg daily for 6 month; 
was more effective than etídronate or placebo in the ưeat 
ment of Paget's disease,1 although an earlier stuđy2 íounc 
a more sustained reduction in biochemical markers wiứ 
an oral dose of 80 mg daỉly. Alenđronate has also beer 
shovvn to be as eữective as pamidronate in previously 
umreated patients, but in those who had previously beei] 
treated with pamidronate alendronate vvas markedly mort 
eííective in produdng biochemical remission.3

1. Reỉd n t  Siris E. Aỉendronate in the treatment o í  Paget'5 disease of bone 
I n t  J  ơ i n  P r o a  1999; 101 (suppl): 62-6.

2. Khan SA t í  a l . Alendronate in the treatment oí Paget's disease oỉ bone 
B o n t  1997; 20: 263-71.

3. Waỉsh Jp, t í  a l . A randomỉzed dinỉcal ưiaỉ comparing oraỉ alendronate 
and ỉnưavenous pamidronate for the treatment of Paget's disease oỉ 
bone. B o n e  2004; 34: 747-54.

PolymyosHù and dermalomyositis. Alendronate has been 
reponed to be eữective in the ữeatment of caldnosis1 
assotíated with juvenile detmatomyositis (p. 1611.1).

1. Mukameỉ M. t í  a ỉ .  New insight ínto calcínosis oí juvenile 
dermatorayositls: a study oí compositíon and ưeatment. J  B ed ia tr  
2001; 138: 763-6.

A d v e r s e  E ffe c ts , T re a tm e n t, a n d  P r e c a u tio n s

As for the bisphosphonates in general, p. 1174.3. 
Gastrointestinal symptoms such as abdominal pain, 
dyspepsia, diarrhoea or constìpatìon are the most írequent 
adverse eílects with alendronate. Severe oesophageal 
reactions such as oesophagitis, erosions, ulceratìon, and 
stricture have occurred (see p. 1173.1); patients should be 
advised to stop talõng the tabỉets and see^medical anention 
ư they develop symptoms such as dysphagia, nevv or 
worsening heartbum, pain on swallowing. or reơostemal 
pain. Peptic ulceration has also been reponed.

Alendronate should not be given to patients with 
abnormalióes of the oesophagus or other íactors that might 
delay oesophageal emptying, or those unable to stand or sit 
upright (or at least 30 nũnutes. It should be used with 
caution ỉn patients with upper gastrointestinal abnormal- 
ities. To minimise the riỉk of oesophageal reactions:
• patients should be instructed to swallow alendronate 

tabletỉ vvhole with plenty of water (not less than 
200mL), in an upright position (standing or sitting). 
Mineral water vvith a high concenơatìon oỉ caldum 
should be avoided

• tabletỉ should be taken on rising ỉor the day, on an empty 
stomach, at least 30 minutes beỉore breakíast and any 
other oral medication

• patients should remain upríght ỉor at least 30 minutes 
aher taking the tablets, and should not lìe dovvn beíore 
eaúng the Brst meal of the day

• alendronate should not be taken at bedtime, or beỉore 
getting up ỉor the day

Hypocalcaemia should be corrected beỉore starting 
alendronate tberapy, and other disorders affectìng mineral 
metabolism su ch as vitamin D debdency or hypopara- 
thyroidism should also be treated; semm caldum in these 
patients should be monitored during therapy.

CarcinogenicHy. Oesophageal cancer has been reported in 
patients who had taken oral bisphosphonates, induding 
alendronate, see Cardnogenidty, under Bisphosphonates, 
p. 1175.2.

Effects on the eyes. For reports of ocular eỉíects with the 
bisphospbonates, induding alendronate, see under Bis- 
phõsphõnates, p. 1175.2.

All cross-reíerences reíer to entries in Volume A
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Effeds on the heart. For discussion of a possible increased 
risk of seríous atrial Sbrillanon with bisphosphonates, 
induding alendronate, see Effects on the Heart, under Bis- 
phosphonates, p. 1175.3.

Effects on the kidneys. Renal ỉailure has been associated 
with the aminobisphosphonates, induding alendronate, 
see under Bisphosphonates, p. 1176.1.

Effects on the liver. Hepatitis1'2 and hepatocellular damage 
with raised liver enzyme concentrations3-4 have been 
reported aíter therapy with alenđronate.
1. Licvcrsc RJ. Hepatids after alcndrdnatc. Ntth 3 Med 1998; 53: 271-2.
2. Carrire c, et aỉ. Hépâứte aiguẽ sévère imputable á l'alendronate. 

Gasữomiiroi ơin Biol 2002; 26:179-80.
3. Halabe A, et a l Liver damage due to alendrooate. NEngl 3 Mtd2000; 343:

365.
4. de ỉa Sema Hỉguera c rt ai. Lesỉốn bepatoceỉular ỉndudda por 

alendronato. Gastrotnterol Hepatai 2001; 24: 244-6.

Ổfeds on mental State. Auditory halludnations and red- 
coloured vlsual disturbances were teported1 in a patient 
taking alendronate for osteoporosiỉ.
1. Coleman c t et ai. Alendronate-induced auditory halỉudnadons and 

vỉsuaỉ dỉsturbances. Pharmaaiherapy 2004; 24: 799-802.

Effeds on the imisculoskeletal System. A 63-year old 
vvoman given alendronate 70 mg once weekly for osteo- 
porosis developed diữuse severe myalgia and transient 
ácute synunetrical polyarthritis 12 hours after ingestion. 
Symptoms did not recur after stopping the drug.1 From 
the initial marketing of alendronate up until November 
2002, the FDA had received reports of severe bone, joint, 
and/or musde pain in 118 padents, induding a child 
given the drug in error. Of 83 patients for whom informa- 
tion was available, 55 ũnproved after stopping alendro- 
nate; in most ofsthese improvement was gradual, although 
some experienced ũnủiediate relieí. Nỉne of these 83 
patients had recurrence oỉ paỉn when given alendronate 
agaỉn. It was suggested that pain might tend to be under- 
reported since it is subjective, and might be attributed to 
underìying osteoporosis.2 As of May 2006, 7 cases of syno- 
vỉtis linked to alendronate use had been reported in New 
Zealand; in one case, severe synovitis caused carpal tunnel 
syndrome that required urgent decompression.3

Atypical íractures and osteonecrosis of the jaw have been 
reponed after the use of bisphosphonates, see under 
Adverse Effects of Bisphosphonates, p. 1176.2 and 
p. 1176.3, respectively.
1. Gerster JC, Nicoỉe F. Acute polyarthrỉtỉỉ rdated to once-weekly 

alendronate in a woman wỉth osteoporosỉs. 3 Rheumatoỉ 2004; 3 ỉ: 829-
30.

2. Wysowsỉd DK, Chang JT. Aỉendroaate and risedronate: reports oỉ severe 
bone, joint, and tnusde paỉn. Arch ỉníem ÌAtd 2005; Ỉ65: 346-7.

3. Savagẻ R. Aỉendrooate and ỉnũaromatory ađverse reactỉons (ỉssued May 
2006). Avaỉlabỉe ac http://wwwjnedsafe.govtJĩz/pro£s/puartides/ 
alendinflam.htm#Myalgia (accessed ỉ 5/04/08)

EHeds on the oesophagus. Betvveen September 1995 and 
March 1996 the UK CSM had received 10 reports of 
adverse eữects on the oesophagus in patients receiving 
alendronate sodium.1 Oí these, 4 ivere of oesophageal 
reílux, 4 of oesophagitis, and 2 oỉ oesophageal ulceration. 
As of March 1996, worlđwide an estimated 475000 
patients had received alendronate and 199 padents had 
oesophageal reactions reported to the manutacturer, of 
vvhich 51 were serious or severe.2 Endoscopic Bndings 
induded erosions, ulcerations, exudative inHammation, 
and thickenlng oỉ the oesophagus. Bleeding was rare, and 
oesophageal períoration was not reported. Most oeso- 
phageal reactỉons occurred vvithin 1 vveek to 2 months of 
starting alendronate therapy. Recovery occurred when 
alendronate was stopped; however, it vvas considered 
important that patients be íoUovved up for the possible 
development of strictures.2 In about 60% of the cases 
where the ìníormation was available, alendronate had not 
been taken in accordance vvith the precautions for use 
(seep. 1172.3).

The CSM subsequently noted3 that it had continued to 
receive réports of reactions; by July 1998 there had been 97 
reports in the UK, in 1 case assodated with a fatality. It vvas 
estimated that 1 to . 2% oỉ patíents might experíence 
oesophageal reactions even when following the precautions 
for use. Some have reported a much highei inddence of 
unacceptable upper gasttointestứial symptoms in dinical 
practìce.4 Hovvever, a large placebo-controlled trial of 
alendronate did not íind any ỉncrease in upper 
gastrointestinal events in patients takỉng alendronate.3
ỉ. CSM/MCA. Oesophageal reactions VTỈth aỉendronate sodium (Posaxnax). 

Currtrtí Problem 1996; 22: 5. Avaỉỉabỉe aL http://www.mhra.gov.u]ữ 
ho(ne/ỉdcpỉg?ldcServỉce*GET_FILE&dDocHame*CON20156206-Revi- 
sỉonSdecdonMethodsLatestReleased (accessed 23/07/08)

2. de Groen PC tt*L Esophagitis asocỉated with the use oí aỉendronate. N  
EryUMtd 1996; 335:1016-21.

3. CSM/MCA- Remỉnden severe ocsophageaỉ reacúons with alendronate 
Sỡdium (Posamax). Curratí Probỉena 1998; 24: Ị 3. Aỉso avaỉlabỉe at: 
http://www.mhra.gov.uk/home/ldcplg7rdcServi ce*GETJPELE8rdDoc- 
Name*CON202323 ỉ &RevỉsionSelectỉonMethodsLáteỉtReleased 
(accessed 25/05/06)

4. Kelly R. Taggart H. ỉnddence of gastromtestinal side eỉỉects due to 
alendronate ỉs hỉgh in dỉnỉcaỉ practỉce. BMJ 1997; 315:1235.

5. Bauer DC. et ai Upper gastroỉntestìnaỉ ưaa saỉety profile oỉ alendronate: 
the bacture ỉnterventíon trìal. Anh ĩntem Med 2000; 160: 517-25.

HypersensĩtívHy. Allergic reactlons to bisphosphonates do 
occur but appeãr to bc rarc, see p. 1177.1.

Porphyría. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassihes alendronate as not 
porphyrinogenic it may be used as a drug of first choỉce 
and no precautions are needed.1
1. The Drug Database !or Acute Porphyria. Avaiỉabỉe ac http://www. 

đrugs-potphyria.org (accessed 04/10/11)

Interactions
As for the bisphosphonatẹs in general, p. 1177.2.

Pharm acokinetics
Like other bisphosphonates, alendronate is poorly absorbed 
aíter oral doses. Absorption is decreased by food, espetíally 
by Products containing caldum or other polyvalent cations. 
Bioavailability is about 0.4% vvhen taken halí an hour 
belore íood, reduced bom 0.7% in the ỉasting State; 
absorption is négligible when taken up to 2 hours after ạ 
meal. Plasma protein binding ỉs about 78%. Bisphosphon- 
ates do not appear to be mẽtabolised. About haU ôỉ the 
absorbed portion is excreted in the urine; the reroainder is 
sequestered to bone for a prolonged period.
Reíerences.
1. Gertz BJ, et ai. Studỉes oí the oraỉ bioavaiỉabilỉty ol alendronate. ơừt 

Pharmacol Thtr 1995; 58:288-98.
2. Cocquyt V, a  aỉ. Pharmacokinetics of ỉntravenous alendronate. 3 ơm  

Phamacoi 1999; 39: 385-93.
3. Porras AG, tt ai. Pharmacoỉdnetícs of aỉendronate. ơữt Pharmaeokôut 

1999; 36: 315-28.

Preparatíons
Proprietary Preparations (details are given in Volume B)

Single-ingredient PreparaHons. Arg.: Actúnax; Alenato; Arendab 
Berlex; Brek; CaimotinỶ; Dronat; Fibdne; Pindedỉn Combi; 
Findedin; Posamax; Lendronal; Marvil; Oseotenk; Osteobon; 
Osteoíene; Osteonate; Pamoseo; Regeneãs; Reyoint; Rixoíem; 
Silidral; Tílios; A ustral.: Adronat; Alendro; Alendrobell; Fosa- 
max; Ossmax; A u str ia: Alendronstad; Fosamax; Beíg.: Beenos; 
Fosamax; Braz.: Alendil; Alendosseo; Bonalen; cleveron; End- 
ronax; Endrostan; Fosamax; Minusorb; Ostenan; Osteoỉar; 
Osteolorm; Osteorab Terost; CaruùL: Posamax; ơ tữ r . Aldrox; 
Arendal; Fosamax Plus; Fosamax; Fosval; Holadren; Leodrin; 
Osdren; Oseotal; Ọseum; Osteosanỷ; Pasodron; China: Anlun 
($•&■); Fosamax (tìHHI); Gubang (BW); Han Ke (^õl); Cz.: 
Aldriont: Alendrogen; Alenvvrin; Bonalent; Fosamax; Fosteofos; 
Gendron; Lindront; Ralenostf; Siranin; Denm.: BonasoL' Fosa- 
max; Pin.: Bonasol; Fosamax; Fr.-. Fosamax; Ger.: Alendro-Qt; 
Alendromed; Alendron; FosamaX' Tevabone; Tevanatet; Gr.: 
Aldromax; Aledrolet; Aleĩos; Aỉendo; Alendral; Ampine; 
Arthroplus; Aurodren; Bestalen; Bonedron; Caltera; Dargol' 
Debenal; Delfoza; Deparex; Diíonate; Discozal; Drofaz; Drona- 
lent; Eldinin En-Pon Enimon; Farmemax; Forosa; Fosalen; 
Fosamax; Fosandrorv Fosazom; Jamax-S; Ledronin; Lozostun; 
Meldoz; Moralen; Mosmass; Osastoa' Ostalert; Ostaven; Osteo- 
nac Osteos; Ostomax; Porocalm; Promaxt; Ridon; RUedron; 
Tevanate; Tivarun; Zakondronatet; Zemáros; Zulgan H ong  
Kong: Allentop; Fosamax; Osteoỉos; H ung.: Alendis; Alendro- 
max; Alendron; Epolan Fortimax; Fosamax; Massidron; Sedron; 
Trabecan; lnd ia : Alenost; Bifosa; Deníos; Dronal; Osteoỉos; 
Indon.: Alexonalt; Alovell; Fosamaxf; Nichospon Osteofar 
Voroste; Iri.: Alendromax; Bonasol; FosaIen; Fosamax; Foste- 
por; Fostolin; Osteomel; Romax; Steovess; Tevanate; Israel: 
Alendrovenữ; Fosalan; Maxibone; Tevanate; Ital.: Adronat; 
Alendros; Alenic Bonasol; Doryx; Dronal; Fosamax; Genalen; 
Glamor; Loss; Noừatúl; Porodron; Realen; Tevabone; Jpn: 
Bonalon; Teìroc; M alaysia: Fosamax; Mex.: Alxis; Apodrolen; 
Blindafe; Dronadil; Drovitan; Fosamax; Fosfađdt; Landrolent; 
Lenadrin; Leodrìn; Natadren; Osso; Sin&act' Synostep; Tona- 
dronf; Zondra; N eth .: Alendratolt; Alendrist; Alendronax; 
Alendronormt; Bonasol; Dronatext; Dronatìíert; Fosamax; 
Ostadil; Ostahamt; Osteonorm; Randronate; Steovess; Norw.: 
Fosamax; N Z: Fosamax; Phữipp.: Forosa; posamax; Tevanate; 
PoL: Alenato; Alendran; Alendrogen; AlendroLEKt; Densidron; 
Posamax; Lindront; Osalent; Ostemax; Ostenil; Ostodronic 
Oỉtolek; Rekosún; Sedron; P o rt: Adronat; Alehelm; Aleostito; 
Bdosal; Blocan; Caldronate; Flamiỉul; Posamax; Lendralt; 
Nozat; Rus.: Porosa (<t>opo3a); Posamax (<t>ocauaxc); Lỉndron 
(BHuapoB); Ostalon (OcranoH); Osterepar (Ocrqỉenap); Sưongos 
(CipoHroc); Tevanate (TeaaHar); S.A fr.: Aldren; Boniran; Fosa- 
gen; Posamax; Ostena; Osteobon; Osteonate; singapore. Fosa- 
max; Spain: Adelan; Aỉendrọcare; AỉendroEarm; Alendrogynt; 
Aỉenvir; Bdoal Semanal; Calbion; Posamax; Leỉòsán; Seman- 
drol’ Swed.: Aienat; Posamax; S vn tt.: Alendron; Posamáx; 
Thai.: Aldren; Bonmax; Fosamax; Ralenost; Turk.: Alemaks; 
Andante; Bonacton; Bonemax; Fosamax; Osalen; Osteomax; 
Vegabon; VK: Posamax; v k r .:  Alendros (Aneaapoc)t; Ostalon 
(Ocianoa); òstemax (OcreMaxc); Osteoíos (Ocreoộoc); Ralenost 
(PaneHocr)t; ƯSA: Posamax; Venez.: Aldronac Aliot DeĐxal; 
Hxopan; Fosamax; Osteodun OsteoMax; Porosal.

Mubt-ingredimt Preparolions. Arg.: Fosamax plus; Marvil D; 
Regenesis Max; Silidral plus; AustraL: Adronat Plus D-Cal; 
Adronat Plus; Dronalen Plus D-Cal; Dronalen Plus; Fosamax 
Plus; Austrùr. Posavance; Belg.: Fosavance; Brax.: Alendil Cal- 
do D; Posamax D; C a n a d: Posavance; Chile; Aldrox-D; Arendal 
D3; Leodrin Plus; O tina: Posamax Plus ỢXỊịÌŨ); Cz.: Adro- 
vahce; Fosavance; Vantavo; Denm.: Fosàvance; Pin.: Fosa- 
vance; Pr.: Adrovance; Fosavance; Ger.: Fosavance; Gr.: Adro- 
vance; Fosavance; H ong Kong: Fosamax Plus; ' Hung.: 
Caldsedron-D; Epolar Trio; Fosavance; Indon.: Fosamax plus; 
Ir t:  Adrovance; Fosavance; Vantavo; Israel: Fosavance; ItaL: 
Adrovance; Posavance; Malaysia: Fosamax Plus; Mex.: Fosamax 
Plus; N eth.: Adrovance; Alẽnca D3; Aỉendromed; Bonendro; 
Fosavance; Vantavo; N om /.: Posavance; N Z: Posamax Plus; 
Phũipp.: Fosavance; PoL: Adrovance; PorL: Adrovance; Fosa- 
vance; Vantavo; Rus.: Fosavance (4>ocaBaHc); Ostalon Caldum- 
D (Ocranon K in u o ữ -ff); Tevabone (TesaCoH); &A/r.: Fosavance; 
Singapore: Posamax Plus; Spain: Adrovance; Fosavance; SwetL: 
Fosavance; Sw itz.: Fosavance; Thai.: Fosamax Plus; MaxmarviL' 
Turk.: Posavance; Vegabon ptus D; VK: Fosavance; UÌCT.: Osta- 
lon Caldum-D (OcranOH Kanuodl-A); USA: Posamax Plus.
Pbormocopoeid Preparations
BP 2014' Alendronic Add Tablets;
ƯSP 36: Alendronate Sodiuxn Tablets.

Arzoxifene iríNNỊ ®
Ẩrzoxifène; Arzoxifeno; Atzoxifenum; LY-353381; ApsoKCVi- 
4>eH.
2-(p-Methoxyphenyl)-3-|p:(2-piperidinoethoxy)phenoxy] 
benỉotblthiophene^òl.'
Ca H29N04S=475 6  

CAS —  182133-25-1.
UNII —  E569WG6E60.

Arzoxifene Hydrochloride ỊUSAN, riNNMì ® 
Arzoxifène, Chlorhydrate d> Arzoxifeni Hydrochloridum; 
Hiđrocloruro-• de atzoxifeno; SERM-3; Ap30KCMỘeHa 
r nflpoxnopi4fl.
2-(p-Methoxyphenyl)-3-[p-(2-piperìdinoethoxy)phenoxy] 
benzo[t>]thiophene-6 -ol hydrochloride. 
CisHisNO^Ha^O.l 
GÍS —  ì82133-27-3.
UNII — FU88PI0433.

Proỉile
Arzoxifene, like raloxiíene (p. 2303.1), is a selective 
oesnogen receptor modulaton it has been investigated for 
the prevention and treatment of postmenopausal osteọ- 
porosis and to reduce the risk of breast cancer, but results ín 
psteoporosis were disappointing.
Reíerences.
1. Deshmane V, tt đ/. Phase m  doubỉe-bỉỉnd trỉal of enoxỉỉene compared 

with tamoxiỉen for Iocaỉly advanced or metasutỉc breast cancer. 3 Qin 
Oncol 2007; 25: 4967-73.

Bisphosphonates
1 Bifốsfenắtền;'' ̂Bifọsfdnâti; Bifosfohatos; Biphosphonates; 
Bisfosfónáfer;Bisfosfonianý;Difosfonaten; Difosfonati;Oifos- 
fonatos; 'Diphosphònates.-BnệocệoHaTbi.

Bisphosphonates are analogues of pyrophosphate, in which 
the cenaal oxygen atom is repỉaced by a carbon atom with 
two íunher substituents—see Figure 1, p. 1175. Like 
pyrophosphate they have a strong atũnity for bone. The 
bisphosphonates are used chieDy for their antiresorptive 
and hypocalcaemic properties (see Uses and Administration, 
belovv).

Uses a n d  Adm inistratìon
The bisphosphonates inhibit bone resorption and thus have 
a hypocalcaemic effect. They are pyrophosphate anaỉogues 
that have a high aSuùty lor the hyđroxyapatite of bone, and 
that inhibit bone resorptíon by osteodasts; because oi the 
coupling oỉ resorption and fonnation this results in an 
overall reduction in remodelling and bone tumover (see 
Bone and Bone Discase, p. 1167.1). Theừ antiresorptìve 
potency varies widely. The bisphosphonates also inhibit the 
{ormation and dissolution of hydroxyapatìte crystals and 
thus have the potentlal to interiere with bone mineralisa- 
tion. The degree to which the bisphosphonates inhibit 
mineralisation in clinical practice varies; eddronate is the 
most potent inhibitor of those now in general dinical use.

Because bone resorpdon increases plasma-calcium 
concentratỉons, the bisphosphonates are used as ạdjuncts 
to-the ơeatment o! severe hypercalcaemia, espedally when 
assodated with malignancy. They are also used in disorders 
assodated with excessive bone resotption and tumover, 
su ch as Paget's disease of bone and osteoporosis, as well as in 
the management of bone metastases. Etidronate has been 
used in the prevention and ơeatment of ectopic ossihcation.

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

http://wwwjnedsafe.govtJ%c4%a9z/pro%c2%a3s/puartides/
http://www.mhra.gov.u%5d%e1%bb%af
http://www.mhra.gov.uk/home/ldcplg7rdcServi
http://www
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The aíHnity of bisphosphonates for bone allows 
complexes labelled wlth radioactìve technetium-99m (see 
p. 2228.1) to be used diagnostically as bone scanning agents.

Bisphosphonates have been given by intravenous 
infusion or orally. In the latter case food should be avoided 
íor a suitable period beỉore and aỉter a dose, espedalỉy íoods 
with a high caldum content such as miỊk.
Reíerences.
1. firown DU Robbins R. Devdopments in the therapeutic appỉicatỉons of 

bisphosphonates. J Clin Pharmacoỉ 1999; 39: 651-60.
2. Shoemaker LR. Expandỉng roie of bisphosphonate therapy in chỉldren. J 

PtdialT 1999; 154: 264-7.
3. Rogers MJ. New ỉnsỉghts into the moỉecuỉar medunỉsms of action of 

bisphosphonates. Curr Pkarm Da 2003; 9i 2643-58.
4. Cohen SB. An update on bisphosphonates. Curr Rheumatoỉ Rep 2004; 6: 

59-65.
5. Licata AA. Discovery, dỉnỉcal developmenỉ. and therapeutic uses of 

bỉsphosphonates. A m  Pharmacoiher 2003; 39: 668-77.
6. Russell RG. Bisphosphonites: mode oí acứon and phannacology. 

Pediatria 2007; 119 (suppl 2): SI50-S162.
7. Kimme! DB. Mechanỉsm of action. phannacokỉnetic and pharmacođy- 

namỉc proẼle, and dinicaỉ applỉcatỉons oí nỉưogen-containing bisphos- 
phonates. J Dmt R a 2007; 86: 1022-33.

8. Russeỉl RG. tí ai. Bỉsphosphonales: an update on mechanisms of action 
and how these reiate to dỉnicaỉ effìcacy. Arm N Y Acũđ Sà 2007; 1117: 
209-57.

9. Drake MT. tí ứỉ. Bisphosphonates: mechanism of actỉon and role in 
dinical practice. Maỵo ơirt Proc 2008; 83: 1032-45.

Charcot neuroarthropathy. Six months of treatment with 
once-weekly alendronate has been reported' to improve 
signs and symptoms of Charcot neuroarthropathy (a 
sometímes painhil deíormity in limbs that have lost sen- 
sory innervation). Zoledronic acid has also been tried, but 
was not íound to be eữective.2
1. Pitocco D, tí aỉ. Six-month ữeatment wỉth aỉendronate ỉn acuie Charcot 

neuroarchropatby: a randomỉzed conữolled triaỉ. Diabtía Can 2005; 28: 
1214-15.

2. Pakarinen T-K. tí aỉ. The eíícct oỉ zolcdronic âdd on the dỉnỉcaỉ 
resolutìon of Charcot neuroanhropathy: a pllot randomìzed conrrolled 
triaỉ. Diabtía Can 2011; 34: 1514-16.

Complex regional pain syndrome. Osteoporosỉs is one of 
the íeatures of complex regional pain syndrome (p. 8.1). 
Bisphosphonates may be of beneíit in contTolỉing asso- 
dated pain in some patients.

Edopic ossiỉication. Bisphosphonates that are potent inhi- 
bitors of mineralisation such as etidronate have been 
advocated for prevention of ectopic ossiíication (p. 103.2), 
but they do not prevent the formation of the osteoid 
matrix, and delayed mineralisation may occur once they 
are withdrawn.

Hypercalcaemia. In patients with severe symptomatic 
hypercalcaemia restoranon and maintenance of adequate 
hydration and urine flow is essential, and helps to reduce 
plasma-caldum concentrations by promoting caldum 
diuresis. In hypercalcaemia of malignancy (p. 1167.2) 
therapy with inhibitors of bone resorption such as the bís- 
phosphonates is used. Although sustained. the action of 
bisphosphonates is not particularly rapid; they may be 
used vvith a caldtonin where both rapid and prolonged 
diminutìon of plasma-caldum concenưatíon is desired.

Hyperparathyròdism. Bisphosphonates have been used 
to inhibit bone resorption in the treatment of hypercal- 
caemia assodated with hyperpaxathyroidism (p. 1170.3), 
but seem to be of little beneũt íor long-teim treatment.

Juvenile idiopothic arthritú. Bisphosphonates may have a 
role' in preventing low bone mineral densỉty and íragility 
íractures in children with juvenile idiopathic arthritis 
(p. 12.1).
1. Thomton J. tí  aỉ. Systemadc rcviov of eỉĩeciiveness oí bùphosphỡnates 

ỉn treatment of ỉow bone mỉneraỉ denàty and íragiliry fractures ỉn 
juvenỉỉe ỉdiopathìc arthritỉs. Areh Dà Oiild 2006; 91: 753-61.

Malignant neopbsms of the bone. There is good evidence 
that some bisphosphonates are of beneht in treatm ent of 
patients with metastatic bone disease (see p. 700.3).

Due to the high cumulative doses of bisphosphonates 
used in cancer patients, there is a higher risk of 
osteonecrosisofthejaw, seep. 1176.3. Treatment strategies 
have been suggested to limit the risk of adverse eHects while 
maintaining eíhcaqr. In multiple myeloma (see p. 699.2), 
some have recommended1-2 that monthlỳ intravenoús 
bispbosphonate therapy continue for 2 years. Aiter 2 years, 
therapy can be stopped in those who have achieved a 
complete response or vvho are in a ỉtable plateau phase. u  
dỉsease is still active, ừequency of infusion can be decreased 
to once every 3 months. Hovvever, others recommend 
stopping therapy after 1 year in those with a complete 
response or very good partial response. For those with a 
poorer response and ongoing active bone disease, bisphos- 
phonates may be continued for up to 2 years.3 In newly 
diagnosed patients, pamidionate is íavoured over zoledro- 
nate as data suggest the risk of osteonecrosis may be higher 
with the latter.1'5 However, routinely svvitching patients 
from zoledronate to pamidronate is not recommended. as 
no data suggest that this will prevent osteonecrosis. Multiple

myeloma padents vvithout evidence of skeletal involvement 
should not routinely be given bisphosphonates.1

There is also much interest in the use oỉbisphosphonates 
to prevent the development of bone metastases; however, 
preliminary evidence of their eỉ&cacy is conHicting. SpedSc 
reỉerences for the management of bõne metastases tnay be 
found under the indỉvidual drugs.
1. Lacy MQ, tí  ai. Mayo dinic consensus statement íor the u$e oỉ 

bisphosphonates in muỉtípỉe mycỉoma. Mayo CHn Proc 2006; 81: 1047-
53.

2. Kyle RA. tíaỉ. American Sodety oí ơỉnicaỉ Oâcology. American Sodety 
oí Cỉỉnỉcaỉ Oncology 2007 dinỉeaỉ practỉce guldeỉine update on the role 
of bisphosphonates in muỉtiple myeloma. J Oin Oncol2007; 25:2464-72. 
Aỉso aváhable at: http://jco.ascopubs.org/qd/reprỉnt/JC0.2007.12. 
1269vl.pdf (accessed 12/02/09)

3. Durie BGM, tí a l Intematỉonaỉ Myeỉoma Working Group. Use of 
bisphosphonates in multíple myelomả: IMWG responsc to Mayo ơỉnỉc 
consensus statement. Mayo ơinProc 2007; 82: 516-7; author repiy 517-
18.

Malignont neoplasms of the breast. Preliminary data sug- 
gested that xoledronate might have anútumouT eíiects 
that could reduce the risk of breast cancer progression.1 
An analysis2 of interim results from 2 studies in postmeno- 
pausal vvomen treated with letrozole íor early breast can- 
cer reported that patỉents who were also treated with zole- 
dronate Irom the stan had a lovver 12-month rate of 
breast cancer recuưence compared with those who had 
tteaưnent delayed until bone loss became clinically signiíi- 
cant or a íragility Iraaure occurred. A subsequent study’ 
in premenopausal vvomen with oestrogen receptor-posi- 
tive early breast cancer íound that addition of zoledronate 
to adjuvant endocrine therapy improved disease-free sur- 
vival at about 4 years, compared with endocrine therapy 
alone. Epidemiological data have suggested that this may 
be a class effea. Treatment with oral bisphosphonates íor 
longer than 1 year was íound to be assodated with a 
reduced risk o( postmenopausal breast cancer in one case- 
conưol study.4 Addirionally, a cohon study5 íound a lower 
inddence of invasive breast cancer in postmenopausal 
vvomen treated vvith the oral bisphosphonates alendro- 
nate, etidronate, pamidronate, and tiludronate. FeweT oes- 
trogen-positive breast cancers were diagnosed in the 
bisphosphonate group, and there was a trend tovvards 
fewer oestiogen-negative breast cancers; however, the 
inddence of duaal cardnoma in situ was increased. and 
the authors suggested that bisphosphonates may prevent 
in-situ cardnomas hom progressing to invasive cancer. The 
AZURE study, where 5 years of intravenous zoledronic 
add was added to Standard chemotherapy or hormonal 
therapy for premenopausal or postmenopausal women 
with breast cancer, reported no improvement in overall 
survival or recurrence with zoledronic add treatment, 
although a subgroup of 1100 women who were at least 60 
years of age or posũnenopausạl ỉor more than 3 years had 
a 29% reduced risk of dying hom breast cancer.6
1. Ly$eng-Wiỉliamson KA. Zo)edronic add: a revỉew oỉ its use in breasỉ 

cancer. Drup 2008; 68: 2661-82.
2. Bruỉsky A,tía ỉ. Z-FAST and ZO-FAST Study Groups. ỉntegrated anaỉysis 

oỉ zoledronỉc add ỉor preventỉon of aromatase ỉahỉbitor-assodated bone 
loss in posrmenopausal women with early breast cancer receỉving 
adjuvant letrozoIe. Oneobỹist 2008; 13: 503-14.

3. Gnant M. tí ai. ABCSG'12 Trial Investígators. Endocdae therapy plus 
xoledronic add ìn premenopauỉal breast cancer. NEn$lJMeấ 2009; 360: 
679-91.

4. Rennert G, tí  ai. Use of bíaphosphonates and risk of postmenopausaỉ 
breast cancer. J  Cibt Oncot 2010; 28: 3577-81.

5. Chlebomld RT. tí tã. Oral biỉphosphonate use and breast cancer 
ỉnddence in posunenopausal women. J ơin Oncoỉ 2010; 28: 3582-90.

6. VoeỉkerR. #Dísappoỉntingfl triai resultỉ oỉíer hope íor older women with 
breast cancer. JAMA 2011; 305: 765-6.

Multiple myeloma. In addition to the benehdal effects of 
bisphosphonates on skeletal compỉicatíons hom bone 
metastases in multíple myeloma patíents (see also Malig- 
nant Neoplasms of the BÓne. p. 1193.2), zoIedronate was 
reponed to improve overall survival in newly diagnosed 
patíents compared with dodronate.1
1. Morgan GJ. It ai. National Cancer Research lnstirute Haematological 

Oncology Clỉnical Study Group. Fim-ltne ữeatment with zoledronỉc 
add as compared with dodronỉc add ỉn muỉtìple rayeloma (MRC 
Myeioma IX): a randomiscd comrolỉed ưiaL Lanctí 2010; 376: 1989-99.

Oỉteogenesis imperíecta. Bisphosphonates have been 
ơied in osteogenesis imperỉecta (p. 1167.3), but orthopae- 
dic ưeatment and physical activity programmes íorm the 
basis of therapy.

Osteoporosis. Bisphosphonates are used hrst-line in the ' 
prevention and treatment of osteoporosis (p. 1168.1). 
Alendronate, risedronate and cydical etidronate are used 
oralỉy; dodronate and ibandronate have been used both 
orally and parenterally, and ibandronate, pamidronate, 
and zoledronate by intermittent inữavenous inỉusion. 
Generally, in the management oỉ postm enopausal osteo- 
porosiỉ, bisphosphonates increase bone mineral density 
(BMD) at both the spine and híp and reduce vertebral 
hactures; eílect on non-vertebral hacmres vades.1-2 Treat- 
ment in women at highest risk, vvith prevalent ừactures or 
low BMD, is considered most eHective.2 In the UK, NICEJ 
reconunends alendronate íor the pùmary prevention of

osteoporotic hagilỉty hactures in women with conSrmer 
osteoporosis; postmenopausal women below 65 year 
must have an independent clinical risk íaaor for hacturt 
and at Ieast One additional indicator of low BMD, vvomer 
aged 65 to 69 years must have an ỉndependent dinical rỉsl 
íăctor ỉor haccure, and vvomen aged 70 years or olde: 
must have an independent dinical risk faaor ỉor ừacturr 
or an indicator oí low BMD. Risedronate and etídronate 
are recommended as altematlves in high-risk vvomet 
unable to take alendronate. NICE4 also recõmmends alen- 
dronate for the teamdary preventìoh oí osteoporotic hagi' 
li ty hactures in postmenopausal women with conhnnec 
osteoporosis who have sustained a dinically apparent hac- 
tuxe; risedronate and etidronate are aỉtematives in high- 
risk women unable to take alendronate. Data also suggesi 
that the more severe the osteoporosis, the greater the ben- 
efit, and since bone density continues to dedine vvith age, 
and vertebral hacture inddence rises aher age 75, some 
consider ữeatment more benehdal in older women.s 
Hovvever, others have expressed concem about a possible 
increase in brittleness oí bones with long-term bispho- 
sphonate ưcatment.4

Although there is less evidence for the efficacy oí 
bisphosphonates for the treatment of idiopathic osteo- 
porosis in men, some consider them the treatment of 
choíce. A systematic review7 stated that, while lurther 
evaluatìon of bisphosphonate therapy in children with 
secondary osteoporosis is vvarranted, evidence does not 
support theh use as Standard therapy.

Bisphosphonates are also considered elỉective at 
prevention and ưeatment oỉ corticosteroid-induced 
osteoporosis.* Fracture risk (see p. 1616.2) may also be 
reduced although a systematic review vvas incondusive in 
this respect.*

A meta-analysis of bisphosphonate use in the early post- 
transplant period íound that they vvere eỉíective in 
redudng BMD dedine at the lumbar spine; hovvever, 
prolonged and more intensive treatment may increase the 
risk of adynamic or low bone tumover disease.’

Bisphosphonates are also ehective at increasing the BMD 
at the lumbar spine and hip in patients vvith cystic íỉbrosis, 
although the eỉíect on the rate of Iraaures is not yet dear.10
1. Watts NB. Bisphosphonate ưeatment of oneoporosiỉ. ơin Ctíìaư Med 

2003; 19: 395-414.
2. Masud T. GUnnini s. Prevantíng osteoporotic ừaaures witb bisphos- 

phonates: • reviov oỉ tbe efficacy and tolerability. AginỊ Gìn Exp Ra 
2003; 15: 89-98.

3. NICE. Aỉendronate. etìdronate. risedronatc raloxỉỉene and strontium 
raneỉate ỉor the prỉmary prevcntíon oỉ oỉteoporotíc ừagỉlity ữaoures in 
postmenopausal wofnen: Technology Appraìsal 160 (ỉssued Ociober 
2008). AvaUable iV http://www.nice.org.uk/nicemedỉa/pdí/ 
TAI60guidance.pdf (accessed 12/01/09)

4. N1CE. Alenđronate, etídronate, ĩiseđronate, nỉoxiỉene. strontỉum
raneỉate and teriparatide for the secondary preventíon of osteoporotic 
ỉragỉlỉty ỉractures ỉn postmenopausaỉ women: Technology Appnỉsaỉ 161 
(issued Oaober 2008). Avaũabỉe at: http://www.nlce.org.uk/
nìcemedia/pdf/TA161guỉdance.pdf (accessed 12/01/09)

5. Dhesỉ JK tí ứi. The ũnpỉỉcaúom of a growing evidence base ỉor drug use 
In elderỉy patìenu. Part 4: vỉumỉn D and bisphosphonates ỉor ừaciures 
and osteoporosis. Br J CIÌH Pharmaaỉ 2006; 61: 521-8.

6. Ott s. New ưeatmcnts forbritde bones. A m  Iníem Med 2004; 141:406-7.
7. Ward L tí al. Bỉsphospbonate tberapy for dìil̂ ren and adolescents wỉth 

secondary osteoporôỉis. Avaiỉablê in The Cochrane Database of 
Systemadc Revìews; Issue 4. Chidieíter Jobn Wỉỉey; 2007 (accessed 
18/04/08).

8. Homik J. tí ai. Bỉsphospbonaies lor steroỉd ìnduced osteoporosis. 
Avaỉỉabie ỉn The Cochrane Database of Systematíc Revlews; ỉssue l. 
Chỉdiester John Wỉley; 1999 (accessed 22/02/05).

9. Mỉtterbauer c  tí a i Hỉíectỉ ứf bisphosphonates on bone loss ỉn the íirst 
year aíter renaỉ transpỉantation— a meta-anaỉysiỉ oỉ randomỉzed 
controUed uiaỉs. Nephroỉ Diaỉ Tranĩpĩani 2006; 21: 2275-81.

ỉ 0. Conwelỉ L5. Chang AB. Bisphosphonates for osteoporosỉs ỉn people wỉth 
cystic Sbrosỉs. Avaiỉable ỉn The Cochrane Database oỉ Systemadc 
Reviews; Issue 4. Chichester John VVUey; 2009 (accessed 22/10/10).

Paget's disease of bone. Bisphosphonates may be indi- 
cated íor patients with Paget's disease of bone (p. 1169.3) 
if bone pain is persistent, or to prevent íurther progression 
of the disease.

A d v e r s e  E ffec ts , T re a tm e n t, a n d  P r e c a u tio n s

Bisphosphonates may cause gastrointestinal đisturbances 
ũiduding abdominal pain, nausea and vomiting, and 
diarrhoea or constipation. Peptic ulceradon has been 
reponed. Existíng gastrointestinal problems may be 
exacerbated, and oral bisphosphonates should generally be 
given with care or avoided iỉ acute upper gasưointestinal 
intlammation is present. Gastrointestinaỉ distuibances may 
be more hequent with aminobisphosphonates sucb as 
alendronate. ibandronate, and risedronate; oesophagitis has 
also occurred. General precautions to minimise the risk of 
oesophageal reactions, (see under Alendronate, p. 1172.3) 
shouỉd be observed.

Disturbances in serrnn elecưolytes may occur, most 
commonly hypocalcaemia and hypophosphataemỉa. Exist- 
ing hypocalcaemia or other disturbances of bone and 
mineral metabolỉsm should be eữectively ơeated belore 
starting bisphosphonate therapy. Adequate intake of 
caldum and vitamin D is important, and supplementation 
may be needed ií dietary intake is insuffident. Bisphos-

All cross-references reíer to entries in Volnme A
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Figure 1. Comparatìve structures of the bisphosphonates.
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phonates may cause musculoskeletal pain (vvhich can be 
severe and incapadtating), osteonecrosìs of the jaw (see also 
Dental Care, below), ocular disturbances, and headache. 
Hypersensitìvity reactions have occuưed rarely; angio- 
edema. rashes, urticaria, and pruritus have been reported. 
Other rare adverse eíĩects inciude blood disorders such as 
anaemia, thrombocytopenia, leucopenia and disturbances 
in liver enzyme values.

Transient íever and Đu-like symptoms have been 
reponed, usually at the start of treatmerĩt, and are common 
with inhisions oí ibandronatđ, pamidronate, and zoledro- 
nate. There may be local reactions, induding thrombo- 
phlebitis, after paxenteral doses. Dizziness, vertigo, asthenia, 
peripheral oedema, paraesthesia, taste disturbances, and 
joint disorders have also occurred.

Impairment of renal íunction has been reported vvith 
bisphosphonates. partícularly when given parenterally. As a 
result their use shouỉd generally be avoided in patients with 
moderate to severe renal impairment and they should be 
used vvith care in those with lesser degrees of renal 
impairment.

Etidronate interíeres with bone mineralisation, espe- 
datly at higher doses, vvhich can result in osteomalada and 
an increased inddence of Iracture. Etidronate should be 
stopped ư a ỉracture occurs, until heaỉing is complete. It has 
also been assõdated with a flare in bone pain in some 
patients with Paget's disease. Impaữed mineraliỉation is 
much less markeđ at usual doses of other bisphosphonates.

Overdosage with bisphosphonates would be likely to 
result in symptoms of hypocalcaemia; if necessary, 
parenteral iníusion of a caldum salt could be given. Giving 
milk or antadds, to bind the bisphosphonate and minimise 
absorption, has been suggested for oral overđosage.

There is little dinical experience vvith bisphosphonates in 
pregnancy and they are generaUy contra-indicated; 
bisphosphonates have been assodated with skeletal 
abnormalities in the fetus when given to pregnant animals.
Revievvs.
1. Tanvetyinon T. Stiff PJ. Management of the adverse eBects asocìáted 

with ỉntxavenous bbphosphonătes. A m  Ortaỉ 2006; 17:897-907.
2. Bobba RS, ít  ít. Tolerability ot dỉSerent dosing regbnetu o[ 

búphosphonatea <or the treatment of osteoporosií and mallgnant bone 
dỉsêase. Drug Sứfay 2006; 29: 1133-52.

3. Strampel w, tĩ  n i Satety considerations with biiphosphonatei ĩor the 
treatment of osteoporosia. Dtuị SứỊtty 2007; 30:733-63.

4. Kennel KA. Drake MT. Adversè ehects of bisphosphonates: ùnplỉcatỉona 
for osteoporoỉỉs management. Mayo clin Proc 2009; 84: 632-7.

CarcinogenicHy. There have been inírequent reports of 
oesophageal cancer in patients who had taken orai bis- 
phosphonates, particularly alendronate.1 Some also had 
Barrett's oesophagus, and it has been suggested that oral 
bisphosphonates are contra-indicated in such patìents 
(oral bisphosphonates should generally be used with care 
or avoided where acute upper gasưointestínal ínỉlamma- 
tíon is present, see p. 1174.3).

Further investigatíon has produced conữictìng results. A 
nested case-conưol study2 using data bom the UK General 
Practỉce Research Database ỉound an increased risk of 
oesophageal cancer in those taking oral bisphosphonates 
(alendronate, etidronate, and risedronate) over an average 
of 7.5 years of folIow-up. This increased risk was mainly 
restricted to those with 10 or more prescriptions or those 
who were ơeated for 3 years or more, and did not vary 
bervveen the diherent bisphosphonates. In contrast, a cohort 
study5 using the same database did not find any assodatìon 
benveen oral bisphosphonates and oesophageal cancer over
4.5 years of follow-up, although diííerences in design may 
explain the điscrepandes benveen the 2 studies.4

An increased inddence of ductal cardnoma in sìtu has 
been reported with bisphosphonate use, see Malignant 
Neoplasms of the Breast, under Uses and Administration, 
p. 1174.2.
1. Wysowsld DK. Repora oỉ esophageaỉ cancer wỉth oral bisphosphonate 

usi. N Bngỉ J  Meấ 2009; 360: 89-90.
2. Green ĩ, tí a i Oraỉ bỉsphosphonates and risk of cancer oi oesophaguỉ, 

stomach. and colorectum: casc-controỉ analysis within a UK prỉmary 
care cohort. BMJ 2010; 341: C4444.

3. Cardwell CR, tí  ai. Exposure to oraỉ bisphosphonates and rỉslc of 
esophageaỉ cancer. JAMA 2010; 304:657-63. *■

4. VVysovvski DK. Oral bisphospbonates and oesophageaỉ cancer. BMJ 
2010; 341: 516-17.

Dental care. Osteonecrosis of the jaw has been reported in 
patìems given bisphosphonates (see p. 1176.3). Of the 
published cases most were assodated vvith inưavenous 
therapy in cancer patíents, although some have followed 
oral therapy in patients with osteoporosis. In many cases 
the effect íollovved dental surgerỹ. The Adverse Drug 
Reaaions Advisory Committee in Australia has recom- 
mended that all patìents scheduled to receive Intravenous 
bisphosphonates should have a dental revỉew,1 and that 
any dental procedures be completed beíore begũming the 
drug.1,2 Furthermore, health proỉessionals should be 
aware of the presenting đinícal íeatures of osteonecrosis.2 
In the UK, the MHRA has recommended a dental review 
beíore bisphosphonate treatment in patỉents with cancen 
other patients only requữe a dental review u they have 
poor dental status. During treatment. patients should 
maintain good oral hygiene, have regular check-ups, and 
report any oral symptoms.1 Licensed iníormation for some 
bisphosphonates has been amended in several countries to 
indude wamings that all patients with potential risk íac- 
ton for osteonecrosis of the jaw have a dental revievv 
beíore treatment.4
1. Adversc Drug Reactỉons Advisory Committee (ADRAC). Bisphosphon- 

ates and osteonecrosís of the jaw. Aust Aẩvcrse Drug Reaa BuU2005; 24:3. 
Also availabỉe ac http://iivww.tga.gov.au/adr/aadxb/aadr0502.pdf 
(accessed 30/11/06)

2. Advene Drug Reactkms Advisory Commỉttee (ADRAC). Osteonecrosỉs 
oỉ the jaw (ONJ) wỉtb bisphosphonates. Aust Adverse Drug Reađ Buỉl 
2006; 25: 14. Also avaỉỉabỉe af http://www.tga.gov.au/adr/aadrb/ 
aadr0608.pdf (accessed 30/11/06)

3. MHRA/CHM. Bisphosphonates: osteonecrosis of the jaw. Drug Saftíy 
Update 2009; 3 (4): 2-3. Avaỉỉable aL* http://www.mhra.gov.uk/home/ 
idcpỉg?IdcService=GET_JĩILE&dDocNaine=CON0625496-RevỉsionSeIec- 
tỉottMethod»LatestReleased (accessed 19/02/10)

4. Tarassoỉí p, Heỉ Y-J. Osteonecrosis of the jaw and bisphosphonates. N 
Engí iAta/2005; 353: 101-102. Correction. ibid.: 2728.

EHects on the ears. For mention of ototoxidty associated 
vvith the use of etidronate in 2 patients vvith pre-existing 
otosderosis, and a recommendation that such patients be 
monitored when given bisphosphonates, see p. 1183.3. 
For similar eữects with pamidronate, see p. 1188.1.

Effeds on the eyes. Ocular eữects have been assodated 
vvith bisphosphònates and although reactions to pami- 
dronate appeared to be rare, the manuíácturers were 
aware o{ 23 cases up to September 1993 that were possibly 
assodated vvith the drug.1 The reactions induded anterior 
uveids in 7 patients emd unilateral episderìtis or sderitís in
3. In one previously reported case,2 bilateral iritis was 
assodated vvith risedronate and subsequently pamidronate 
in a padent who had earlier received etidronate vvithout 
ill-effe«. There have been subsequent reports of unilateral 
and bilateral sderítis with pamidronate, requiiing the drug 
to be stopped.3 Anterior5-4 and posterior’ uveitis have con- 
tinued to be reported. and more recendy, diplopia VTÌth 
conjunctival svvelling and eyelid oedema.4-7 Similarly, 
alendronate*'11 a n d íoledronăte12 have been assodatẽd 
with scleritis and anterior uveitis. Zoledronic add has also 
been assodated vvith orbital pain and svvelling.13 Sderitis,14 
episderitìs,1’ and uveitis14 have also been reported with 
lisedronate, and bilateral anterior uveitis with clodro-

nate.17 Non-spedũc conjunctlvitis and abnormal or 
blurred Vision have occurred with most of the bisphos- 
phonates, induding etidronate.14 Dry eye, sore eye, and 
conjunctivitis were the most hequently reported ophthal- 
mological events assessed as related to risedronate therapy 
in a prescription-event monitoring study in England.18 
The Australian Advene Drug Reactìons Advisory Commit- 
tee was aware ot 38 reports of serious ocular rẽactìons to 
bisphosphonates as oi Apríỉ 2004; these vvere assodated 
with pamidronate or alendronate in 18 cases each, and 
risedronate or zoledronate in 1 case each.14 Most reports 
were of inAammatory reactions such as uveitis, iritis, sder- 
itis, episderitis, or optic neutitís. and occurred a median of 
3 weeks after starting therapy. The risk might be higher 
with intravenous bisphosphonates, but the írequencỹ of 
reports was thought Ũj relãte mostly'to usage.14 Ãcute ret- 
inal pigment epitheliitỉs has been reported aỉter an intra- 
venous inỉusion of zoledronate.19 Patìents who have ocu- 
lar pain or Vision (oss vvhiỉe taking bisphosphonates 
shoũld have the drug stopped and be reìerred to an 
ophthalmologist.14
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Effects on the heart. In a study of once-yearly zoledronate 
for the treatment oí postmenopausal osteoporosis, the 
number of patients vvho had arrhythmia in the zoledro- 
nate group was signUỉcantly hỉgher than that in the place- 
bo group.1 An inaeased inddence of setious atrial Bbrilla- 
tion was also seen in the zoledionate group. Fifty patìents 
in the zoledronate group had serious atrial ãbrillation, 
compared vvith 20 padents in the placebo group. Among 
the 50 patients. the events occũrred more than 30 days 
aíter iníusion in 47 patients, by vvhich time zoledronate 
vvould be undetectable in the drculation. The mechanism 
by which bisphosphonates might cause arrhythmla or 
atrial íibrillation is undear; little or no effea on serum cal- 
dum concentrations was seen when measured 9 to 11 
days aher zoledronate iníusion.

In an analysis2 o! a randomised study of alendronate in 
postmenopausal vvomen vvith osteoporosis, 47 serious atrial 
Rbrillation adverse events were reported in the alendronate 
group, compared vvith 31 events among those receiving 
placebo. There was no increased risk of all atrial fibrillation 
adverse events.

Although the observed assodation mỉght have been due 
to chance,1 it was ỉelt that the possibility oí an increased risk 
of atrial Rbriliation vvith bisphosphonates should be 
explored.2 Two case-control studies examỉnỉng the 
assodation}'4 came to opposite condusions as to vvhether 
bisphosphonate treatment ỉnaeased the risk of atrial 
Sbrílladon. A systematic review’ did not find an assodadon 
bervveen bisphosphonate use (aỉendronate, riseđronate, and 
zoledronate) and all atiỉaỉ hbrillation events, stroke, or 
cardiovascular mortality; however, serious atrial Abrillation 
events were more common with bisphosphonates than 
placebo. In the UK, the MHRA stated in July 2008 that any 
risk appeared Iow and the balance of risk and benefit for 
bisphôsphonates remained távourable.4 The FDA in the 
USA examined study data for 38045 patients ,who were 
treated with either bisphosphonates ór placebo,7 and íound 
that atrial Bbrillation was rare. Althoũgh one large study 
shovved a signiBcant increase in the rate of serious atriaỉ 
RbriUadon events, across all studies no dear assodatìon

http://iivww.tga.gov.au/adr/aadxb/aadr0502.pdf
http://www.tga.gov.au/adr/aadrb/
http://www.mhra.gov.uk/home/
http://www.tga.gov.au/adr/aa%3ctrb/ajdrt)404.htm
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betwee'n overall bisphosphonate exposure and the rate of 
serious or non-serious atrial Bbrillation was seen. Increasing 
dose or duration of therapy was also not assodated with an 
increased rate oỉ atrial Bbrillation.
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Effects on the kidneys. Renal failure was assodated with 
the intravenous use of etidronate in 2 patients vvith hyper- 
calcaemia of xnalignancy.1 One had been given a high 
dose (1 g) by short intravenous infusion on two successive 
days and the other had an elevated serum-creatinine con- 
centration beíore treatment. A thữd patient given dodro- 
nate, who also developed renal tailure, also had a sllghtly 
raised serum-creatinine concentration beíorehand. Others2 
commented that with smaller doses of etidronate or 
dodronate (up to 300 mg daỉly) by intravenous infusion 
over 2 to 3 hours, renal impaữment had not been seen in 
more than 40 patients ưeated. They noted a ưend tovvards 
raised creatínine concentrations which was reversed when 
etidronate infusions were stopped. Another group3 found 
increased serum-creatinine cõncemrations àĩter the fĩrst 
inỉusion of etidronate tvhen compared tvith placebo, but 
not after subsequent iníusions. An overdose of parenteral 
etìdronate led to acute renal ỉailure in one patient.4 Pami- 
dronate has been assodated with nephrotoiddty,5 protei- 
nuria,4 acute tubular necrosis,7-* and collapsing íocal seg- 
mental glomerulosderosis.9 Zoledronic add has been 
assodated wìth reports of renal impairment, occasionally 
aítèr a single dose. Acute renal íailure requiiing dialysis or 
with a íatal outcome has occurred, particularly in patients 
with pre-existing renal impairment or other risk íactors 
induding advanced age, dehydration. or use of other 
nephrotòxic drugs or diuretics.10'12 Health Canada 
reported that as of April 2010, Novartis had recdved 265 
reports oi renal ứnpairmem alter use of One zoledronic 
add preparatìon (Aclasta) corresponding to a reporting rate 
of about 2 0  cases per 1 0 0 0 0 0  patient-yeais of exposure.10 
Six cases of acute tubular necrosis have been reported 
wlth zoledronate;13 all patients had received pamidronate 
on previous occasions, and most had mildly raised baseline 
serum creatinine. While pamidronate may have poten- 
tiated the renal toiddty seẽn with zoledronate, the authors 
noted that the pattems of nephrotoxidty differ between 
the 2 drugs. Reports to the Australian Adverse Drug Reac- 
tions Advisory Committee have suggested that renal íail- 
ure or renal impainnent may occur more often vvith zole- 
dronate than with other bisphospbonates.14 There has also 
been a report of acute renal lailure with alendronate ơeat- 
ment in á patient with myeloma,15 and vvith tiludronate in 
a patient ưeated for hyperealcaemia of malignancy.14
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Effects on the musculosketeta! System. Two types oỉ 
musculoskeletal reactions have been reported with bis- 
phosphonates. The FDA' has hỉghlighted the possibility of 
severe and somedmes incapadtating bone, joint, and/or 
musde paỉn that can occur vvithin days, months, or years 
of starting bisphosphonate treatment. Symptoms may 
resolve quickly, slowly, or not at all aíter stopping the 
bisphosphonate. This is in contrast to the acute phase 
response that can occur aíter the Brst dose of an anũnobi- 
sphosphonate;2'5 arthralgia, myalgia, and bone pain are 
accompanied by fever, chills, íatigue, and malaise. A study 
to characterìse the acute phase response occurring up to 3 
days aỉter zoledronate iníusion íound inũammatory 
changes in many body Systems, including the joints, gas- 
trointestinal ưact, eyes, upper-respiratory txact, and possi- 
bly the skin, as well as the more non-spedlic symptoms of ! 
headache, íever, and íatigue.5 Symptorns are transient and ị 
selí-limiting, usually lasting 1 to 3 days, and either do not I 
recur1 or ỉessen with íunher doses.4'5 ReaCTions vvere more 
common in younger patients, those taking NSAIDs, and 
those with pre-existing back pain, and less common in 
smokers, diabetics. those also on caltítonin, and those 
with previous exposure to bisphosphonates.5 Acute phase 
responses are usually assodated vvith inưavenous adminis- 
ưation, but have also occurred with oral bisphosphonates. 
The niưogen-containing aminobisphosphonates seem to 
cause this reaction by inhibiting the mevalonate pathway, 
indndng the Telease of proinflammatory cytokines such as 
tumoúr necrosis factor a and interleukin-6.1
1. FDA. Inlonnation íor Healthcare proíessionals: Bisphosphonates 
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AĨYHCAL RACĨURES. A link has been suggested betvveen pro- 
longed alendronate ưeatment (usually between 1 and 10 
years) and low-impaa or spontaneơus, non-spinal, atypi- 
cal Êractures.1-4 Although ínost of the reported cases of 
such ữactures have occurred in women taking alendro- 
nate, the most cómmonly prescríbed bisphosphonate, su ch 
hactures have also been reported with ibandronate, rise- 
dronate, and zoledronate.7 These íractures have been 
dehned as atypical by theữ location in the subưochanteric 
region and ỉemoral shaít, ưansverse or oblique orienta- 
tion, minimal or no assodated trauma, and absence oí 
comminutíon (breakage into several pieces). Other asso- 
ciated íeatures indude cortical thickening and a tendency 
to be bilateral.* Prodromal symptoms such as thigh pain, 
vague discomíort, and subjective vveakness have been 
reponed.5-* Although the oversuppression of bone rum- 
over by the drug could explain these ửaaures,1-2-’ 
non-adherence to bisphosphonate therapy has also been 
suggested as a possible cause,9 and íactors such as chronic 
corticosteroid use, oesttogen therapy, or parathyroid insuỉ- 
ũdency could also conuibute.1

In contrast to a case-conưol study5 which found that 
prolonged bisphosphonate use ỉor more than 5 years was 
assodated with atypical ừactures of the temoral shaỉt, a 
cohort study10 lound that patỉents with atypical íractures 
were no more likely to be on alendronate than patients with 
more typical osteoporotíc híp ỉractures, and the pattem of 
occurrence was similar for all fraaure types. Purthermore, 
the risk of ỉracture was reduced by high adherence to 
alendronate treatment, suggesting that the cause of atypical 
ỉractures vvas more likely to be osteoporosis than 
bisphosphonates tberapy. Epidemiological studies have 
also shown no increased inddence oỉ atypical hactures since 
bisphosphonates vvere approved íor osteoporosis," and a 
secondary analysis of 3 large studies íound no increased risk' 
assodated with bisphosphonates even aỉter 10 years oi 
ưeatment, although the occuirence oí such íractũres was 
very raie which prevented deỉinitive condusions hom 
being dravvn.7 Nonetheless, in the USA the FDA has 
recommended12 that all bisphosphonates used in the 
treatment of osteoporosis should carry a waming of the 
potential risk of atypical hacture of the íemur.

The management of atypical hactures thought to be 
assodated vvith bisphosphonate therapy ỉs not established. 
Drug holidays, once initiaỉ bisphosphonate therapy has 
lowered the osteoporotic hacture risk, ha ve been consỉdered 
as a possible vvay to reduce the risk of atypical hactures.*-12

The positive eữect bisphosphonates have on hacture r$k 
appears to be sustained fõr a períod aíter stopping ơeatment, 
and a dnig hoỉiday of between 2 to 5 years alter an inital 
ơeatment period of 2 tó 3 years has been suggested 13 
Although hacture healing has been reported duri ig 
continued alendronate tteatmcnt,9 some recommend 
stopping bisphosphonates if atypical íracture occur .* 
Patients may have delayed or absent healing even on :e 
alendronate is stopped,1 and the assodated morbidity can ! ie 
hlgh. Surgỉcal intervention may be requứed.* Altemati e 
treatment with the anabolic agent teriparatide may be 
considered,8-14 particularly ii there is little evidence )í 
healing 4 to 6 weeks post-surgery.*
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21 / 10/ 10)

9. Lee p, Seibeỉ MJ. More on atypical íractures of the íemoral diaphysis. 7 
Engi J  Mtd 2008; 359: 317.

10. Abrahamsen B. tí aỉ. Subtrochanteric and điaphyseal íemur íractures i 1 
patients treated wỉth aỉendronate: a register-based narional coho t 
study. J Bom Miner Ra 2009; 24: ỉ 095-1102.

11. Shanc E. Evoỉvỉng dau about subtrochanteric ửaciures and bisphov 
phonates. N Engỉ J  Med 2010; 362; 1825-7.

12. FDA. FDA Driỉg Saíety Communication: saíety update íor osteoporosiỉ 
drugs, bisphosphonates. and atypical íraaures (issueđ 13/10/2010]. 
Avaiỉable at: http://www.ida.gov/Dnigs/DrugSafery/ucm229009.htn 
(accessed 16/11/10)

13. Schmỉdt GA, tí aì. Rỉsks and beneGts of long-term bỉsphosphonate 
therapy. Am J Health-Sỵít Pharm 2010; 67: 994-1001.

14. Lenan BA. tí al. More on atypical íraaures of the ĩemoral diaphysis. N 
Engì J  Med 2008; 359: 317-18.

OSTEONECPOSIS. OsteoneCTosis of the jaw has been reported 
with the use of some bisphosphonates.1'4 The majority of 
reports have been in cancer patients treated with inơa- 
venous bisphosphonates who were also receiving chemo- 
therapy and corticosteroids. Hovvever, osteonecrosis has 
also been reported in padents receiving oral bisphosphon- 
ates íor osteoporosis or Paget's disease although the risli 
appears to be low.5'4 Most cases have been assodated wiứ 
dental procedures such as tooth exưactíon, and many 
patients had local inỉection induding osteomyelitis.2-3 Pre- 
senãng teatures may indude altered local sensation, max- 
illoỉadal pain, toothache, denture sorè.spots, loose teeth, 
exposed bone or impaired healing, recuưent or persistent 
soft tissue iníection in the oral cavity, and marked oral 
odour.3 Osteonecrosis occurs more hequently in the 
mandibỉe than the maxilla;5-6 avascular necrosis of the 
híp7 and osteonecrosis oỉ the auditory canal has also been 
reported.*

Bisphosphonate-assodated osteoneaosis oỉ the jaw has 
since been deíincd as exposed or necrotic bone Ũ1 the 
maxilloỉadal region that has persisted ỉor more than 8 
weeks in those treated with a bisphosphonate who have not 
received radiotherapy to the jaw.5 6-9 A history of dental 
problems, su ch as iníection, invasive dental procedures, 
periodontal disease or poor dental hygiene, or the presence 
oỉ dental implants or dentures may exacerbate the problem. 
Other possible risk {artors indude oral ữauma, tobacco use, 
increasing age, or comorbid conditions such as diabetes OT 
obesity.5-4 Anti-angiogenic agents such as bevadzumab and 
suniõnib (see p. 748.2 and p. 859.2, respectively) may 
contribute to oral mucosal breakdovvn and subsequent 
development of osteonecrosis of the jaw. Por recommenda- 
tìons on dental care in patìents prescribed bisphosphonates 
see p. 1175.2. Hovvever, the most important risk ỉactor for 
the development of osteonecrosis is considered to be 
bisphosphonate exposure.

Osteonecrosis occun more hequently in patients tteated 
with inttavenous bisphosphonates than with oral. The 
cumulaãve dose is also considered to be signi&cant, and the 
risk of osteonecrosis increases with the dose and duration of 
intravenous therapy.3 Furthennore, the type of blspho- 
sphonate used may aữect the risk; higher potency nitrogen- 
containing bisphosphonates appear to present the highest 
risk,5’10 and there is some suggestion that the risk may be 
higher with zoledronate than with pamidronate.5 Although 
certain cancers, such as breast cancer aưid multiple 
myeloma, have been assodated with a hỉgher inddence of 
osteonecrosis,u the potency of the bisphosphonate, the

All cross-reíerences refer to entries út Volume A

http://www.rahra.gov.uk/bomc/tdcplg
http://www.fda.gov/cder/drug/early_comnt/bisphosphonates_opdaie_
http://www.hc-*cgc.ca/dhp-mps/alt.fonnats/pd%c3%ad/medeff/advi%c2%bbories-ivh/pro%c2%a3/2010/idasu_hpc-cps-eng.p%c4%91f
http://www.hc-*cgc.ca/dhp-mps/alt.fonnats/pd%c3%ad/medeff/advi%c2%bbories-ivh/pro%c2%a3/2010/idasu_hpc-cps-eng.p%c4%91f
http://www.tga.gov.au/adr/aadrb/aadr0710
http://www.ida
http://www.mhra.gov.uk/hom
http://onlinelibrary.wlley.com/doi/I0.1002/jbmr.253/pdf
http://www.ida.gov/Dnigs/DrugSafery/ucm229009.htn
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route used, and the cumulaúve dose appear to be of greater 
importance than the indication ỉor treatment, and the 
increased risk of osteonecrosis in cancer patients is thought 
to be related to the higher cumtilative doses given.5’11

Proposed m echanừm s by vvhich bisphosphonates induce 
osteonecrosis include excessive reduction of bone tumover, 
immunomodulation, inieaion, and ũnpairment of angio- 
genesis.5

Measures íor prevention  include a pre-treatment đentaỉ 
exam and good dental hygiene during treatment, see Dental 
Care. p. 1175.2. Once osteonecrosis has developed, 
hovvever, no effective treatment Is known and management 
is conservative and according to severity. Conưol of pain 
and inỉection is important, and surgicai debridement or 
resection of necrotic bone is used for advanced lesions.4-’ 
Stopping bisphosphõnate therapy does not necessarily 
promote healing of the necrotic process4-10 and recovery of 
normal osteoclast íunction and bone tumover may be 
gradual.11 Hovvever, some have suggested that long-teim 
stoppage of intravenous treatment may allow lesions to 
stabilise and ređuce symptoms, and breaks of 6 to 12 months 
in oral therapy may allow better resolution after 
debridement.6 In 97 multiple myeloma patients who were 
observed for at least 3.2 years after bisphosphonate-related 
osteonecrosis of the jaw, osteonecrosis resolved in 62%, 
resolved and then recurred in 12%, and did not resolve over 
a follow-up, period of at lẹast 9 months in 26%.13 
Recurrence vvas pređpitated?,:by restarting bisphosphonate 
treatment or by dental procedures and coũld bẽ at the same 
or a diíỉerent site. The authors of the study suggested that 
multiple myeloma patients who develop osteonecrosis of 
the jaw aíter dental prócedures can restart bisphosphonate 
therapy ư skeletal-related events deveiop; however, patients 
with spontaneous osteonecrosis had a higher risk of 
recurrence and pennanent interruption of bisphosphonate 
tteatment may be justified. For íurther recommendations 
regarding bisphosphonate use in multiple myeloma, see 
Maỉignant Neoplasms of the Bone. under Uses and 
Administration, p. 1174.1.
ỉ. Ruggiero SL, et al. Osreonecrosis oí che jam assođaceđ witft the use oí 

bisphosphonates: a review of 63 cases. J Oral MaxiIỉofae Surg 2004; 62: 
527-34.

2. CHM/MHRA. Osteonecrosỉs oi rhe jaw vvỉth bisphosphooares. Cunrní 
Problems 2006; 31: 4-5. Also available at: http://www.mhra.gov.uk/ 
home/ỉdcplg?IdcServỉce*GET_FILEfrdDocName=CON2023360&Revi- 
sỉonSeỉectíonMethodsUtcscReỉeased (accessed 23/07/06)

3. Adverse Drug Reactỉons Advisory Coramỉttee (ADRAC). Osteonecrosis 
of the jaw (ONJ) with bisphosphonaies. Aust Adverse Drug Rtaơ Bult 
2006; 25: 14. Also avaiỉabỉe at: hctp://www.cga.gov.au/adr/aadrb/ 
aadr0608.pdf (accessed 28/11/06)

4. Krueger CD.etal. Bỉsphosphonate-induced oỉteonecrosỉs oỉthejaw. Ann 
Pharmaeother 2007:41:276-84.

5. EMEA. CHMP Assessment report on bisphosphonates and osteonecrosỉs 
of the jaw (issued 24th September 2009). Avaìlabỉe au http://www.ema. 
europa.eu/docs/ea_GB/documenc_ltbrary/Reporr/2010/ỡỉ/ 
WC500051428.pdf {accéssed 20/10/10)

6. Ruggỉero SL. tí aỉ. American Association oỉ Oral and Maxiỉỉoỉadal 
Surgeons positỉon paper on bỉsphosphonate-rdated osteonecrosỉs of che 
jaw— 2009 update. Aust Endod J 2009; 35: ỉ 19-30. Aỉso avaiUble at: 
http://www.aaoms.org/docs/position_papers/bronj_update.pdf 
(accessed 20/10/10)

7. Badros K  tí ai. Osteonecrosis of the jaw in muỉtỉple myeloma patients: 
dinical ỉeatures and rìsk íaaors. J ơin Oncoi 2006; 24: 945-52.

8. Poỉtecotto MN. tí  ai. Bỉsphosphonate-assocỉated osteonecrosis ol the 
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Surgeons. Canadỉan consensus practíce guideiỉnes for bỉsphỡsphonate 
assodated osteonecrosis oí the jaw. J Rheumatol 2008; 35: 139Ỉ-7. 
Correcỉions. ibid^ 1688 and 2084.

10. Mỉglỉorati CA. tí ai. Bisphosphonate-assođaced osreonecrosis: a long- 
term complicaũon of bisphosphonate treatment. Lanctí Oncol 2006; 7: 
508-14.

11. Hoíí AO. tí at. Prequency and risk factơrs associa ted vvith osteonecrosỉs QÍ 
the jaw in cancer patients ưeated with intravenous bisphosphonates. J 
Bone Mùter Ra 2008; 23: 826-36.
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Effects on the respiratory System. Bronchospasm induced 
by bisphosphonates has been reported in 2 patients who 
were aspirin-sensitive asthmatics. The first patient com- 
plained of shortness of breath and wheezing lũ minutes 
aíter the start of an intasion of dodronate while the sec- 
ond developed similar symptoms 2 days after the start of 
cyđical therapy vvith oral etidronate. Oral rechallenge in 
both patients resulted in a fall in the íorced expiratory 
values at 1 second.1 The reaction in these 2 patients was 
not considered to be immune-mediated. Risedronate 
reportedly induced bronchiolitis obliterans organistag 
pneumonia in a patient vvith sarcoidosis.2

For a report of fatal cardiorespiratory Eailure secondary to 
acute respiratory distress syndrome caused by ettdronate, 
see Eổects on the Skta, under Etidronate, p. 1183.3.
ỉ. Rolla G, tí  al. Bisphosphonate-induced bronchoconstrỉctỉon in aspirin- 

sensỉtỉve asthma. Lanat 1994; 343:426-7.
2. Arai T, tí ai. Risedronate induced BOOP complỉcated wỉth sarcoidosis. 

Thorax 2005; 60:613-14.

HypersensHivity. Bisphosphonates may rarely cause 
hýpersensitivity reactions such as angioẽdema, urticaria.

and pruritus. Reports include a severe allergic reactìon to 
medronate disodium when given as a radiophannaceuti- 
cal,1 and mild skin rashes in 2 patients given oral pami- 
dronate.2 There has also been ã report of erythroderma 
with lesions of the mucous membranes assodated with 
use of clodronate in one patient,3 and severe epidermal 
necrosis may have been associated vvith tiludronate in 
another.4 A possibly drug-related rash has also been 
reported in a patient receiving aỉendronate.5 Other cuta- 
neous reactions reported with alendronate include urti- 
caria/ erythematous papules and petechiae,7 gyrate 
erythema,* and drug-induced lichen planus;’ licensed pro- 
duct infoimatíon States that Stevens-Johnson syndrome 
has been reported. Two patients wíth cutaneous reactions 
to pamỉdronate or dodronate were able to continue oral 
dodronate aíter desensitísation.10 Licensed product inlor- 
mation States that zoledronate has been assodated with 
rare reports of hypersensitivity, induding angioedema and 
bronchoconstriction, and very rarely, with anaphylaxis.
1. Eỉlỉott AT. tí ai. Severe reactỉon to dỉphosphonate: implicatíons for 

treatment oi Paget's disease. BMJ1988; 297: 592-3.
2. Mautalen CA. tí ai. Side eữects oỉ dỉsodỉum aminohydroxypropylide- 

nediphosphonate (APD) durỉng ơeatmem of bone dỉsẻases. BMJ1984: 
288:828-9.

3. Pajus t  et ai. Erythroderma aỉter dodronate treatment. BMJ 1993; 307: 
484.

4. Roux c  tí ai. Long-ỉasóng dermatoỉogical ỉesỉom after tíỉudronate 
therapy. CaiổfTissue Int 1992; 50: 378-80.

5. Chesnút CH. tí ai. Alendronate treatment oí the postmenopausal 
ostcopomức woĩaaa: effect ỡf muỉtiple dosages on bone mass and bone 
rexnodeỉing. Am J Med 1995; 99:144-S2.

6. Kontoleon p, ứ al. Urticarỉa after adminỉstratịon of aỉendronate. Aeta 
Dem Venereol 2000; 80: 398.

7. Kỉmura M. tí ai. Drug emption due to alendronate sodỉum hydrate. 
Contact Dermatitù 2003; 48: 116.

8. High WA. tí ai. SuperBdal gyrare erythema as a cutaneous reactỉon to 
alendronate for osteoporosỉs. J Am Acad Dermatoỉ 2003; 48: 945-6.

9. Lazarov A. tí ai. Alendronate-induced Uchen planus. IsrMedAssoe J2002: 
4: 389-90.

10. Phiỉỉips EJ, tí a i Aỉlergic reactỉons to biỉphosphonates: a report of three 
cases and an approach to management. J Cỉin Pharmacol 1998; 38: 842- 
86.

Interactions
The bisphosphonates are not well absorbed from the 
gastroỉntestỉnal tract, and dosage with food hm her impaiTS 
their absotption.

Compounds containing aluminium, caldum, iron, or 
magnesium, induding antadds and mineral supplements 
and some osmotíc laxatives, can also impair the absorption 
of bisphosphonates given orally.

It has been suggested that the use of certain 
bisphosphonates with NSAIDs may result in an increased 
inddence of gastrointestinal or renal adverse eHects.

There may be additive hypocalcaemic eHects with 
aminoglycosides.

Aminoglycosides. Severe hypocaỉcaemia has ■ been 
reported after treatment with amỉkaàn,‘ or netilmirín2 in 
patìents who had previously received dodronate. In both 
cases, signs of aminoglycoside toxidty were evídent; 
dodronate had been withdrawn ìn one patient upon start- 
ing the aminoglycoside,1 and in the other several weeks 
beíore.2 Bisphosphonates and aminoglycosides can induce 
hypocalcaemã by diííerent mechanisms and the eSects of 
both drugs may persist fõr several weeks; care should be 
taken vvhen giving them together.1-2
1. Mayordomo JI, Rivera F. Severe hypocalcaemia aher treatment wíth 

oral dodronate and amừioglycoside. Ann Oneol 1993; 4:432-3.
2. Pedersen*Bjergaard u, Myhre J. Severe hypocalcaemỉa after treatment 

wỉth diphosphonate aad aminogỉycosỉde. BMJ 1991; 302: 295. 
Correction. ìbứi.; 791.

Pharm acokínetics
The bisphosphonates are poorly absorbed aíter oral doses, 
with bioavailabilities in the fasting State rangìng from about 
0.7% (alendronate; risedronate) to up to 6% (etidronate; 
tiludronate). Absòrption is reduced by food, espedally by 
Products containing caldum or other polyvalent cations. 
They have a high aKirúty íor bone, with about 50% of an 
absorbed dose sequestered to ossihed tìssues and retained in 
the body for prolonged periods. Excretion is ta  the urtae, as 
unchanged drug; they do not appear to be metabolised. 
Reíerences.
1. Cremen SCLM. ít al. pharmacokinencs/pharmacodynamics o( bisphos- 

phonates: use ỉor optỉmisation of intermittent therapy ỈOT osteoporosis. 
ơirt Pharmaeokintí 2005; 44: 551-70.

Bone Morphogenetìc Proteins
^éMPÌ Próteínạs 1 moiíogenéticamẹnte óseas;. _ Kocmùe 
Mop^oreHeTMMecKne BenKM. '
ATC — M05BC0Ỉ (BMP-2); M05BCỌ2 (BMP-7).

Dibotermin Alfa ỊBAN, USAN, riNNI 
Dibotermina alfa; Dibotermme Alfa; Dibotermmum Áífa; 
hrBMP-2; rhBMP-2; ílnõoTepMMH Anbộa. .

Human recombinant Ịạone morphogénetic protem 2.
CAS —  246539-15-1.
ATC Vet —  QM05BC0Ì. ’
UNII —  T472P45MG6.

Eptotermin Alfa (BAN, liNNi 
EptoteiTnina alfa; Eptotermine Atfa; Eptoterminum Alfa; 
hrBMP-7; OP-1; Osteogếnic Protein-ĩrBnTOTepMMH-Anbộa. 
Hutriạn recombinant bone morphogenetic proteln 7:
CAS-r 129805-33-0. • . '
ATCVet —  QM05BC02. 
u m  —  IT063RSMY0. .

ProtìỊe
Bone morphogenetic protetas (BMPs) are growth lacton 
that promote eaopic bone íonnation and can be extracted 
from demineralised bone matrix. Several have been 
identiSed and developed ỉor use ta orthopaedic and 
reconstructive surgery; some have been produced by 
recombtaant technology-

Eptotermta alia is a recotnbtaant form used in adults ỉor 
the ưeatment oỉ non-union oỉ tibia o{ at least 9 months 
duration ta cases vvhere bone graỉttag has ỉailed or is 
unỉeasible. Up to a maxúnum oỉ 6.6 mg eptotennin alỉa may 
be used, the amount dependtag on thesúe of the deỉect. It is 
also used in adults vvith spondylolisthesis for posterolateral 
lumbar sptae íusion where bone gratóng has íailed or is 
contra-tadicated. To fuse a stagle level oỉ the Ịumbar sptae,
3.3 mg eptotetmin alía is used on each side of the sptae. 
Dibotermin alía, another recombtaant lorm, is used as an 
adjunct to Standard care ỉor the neatment oỉ acute tibia 
ừaaures in aduỉts, as an implant contatatag up to a 
maximum of 24 mg. The implant is also tadlcated for 
anterior ltimbar spine íusion, as a substitute ỉor bone 
graíttag, ta adults with degenerative disc disease vvho hạve 
had at least 6 months of non-operative ơeatment. 
Dibotermin aha is also used as an aỉtematíve to bone 
grahtag ỉor staus augmentadon, and ỉor localised alveolar 
ridge augmentations ỉor deỉects assodated with extraction 
sockets. Osteogenin (BMP-3) is under investigation.

Reíerences.
1. Westerhuis RJ. t í  a l Use oỉ bone morphogenetỉc protelns ỉn 

traunutotogy. ỉnịury 2005; 36: 1405-12.
2. Giannouđử PV, TỊỈoupís C. Cỉ&iỉcaỉ appỉỉcatíoos of BMP-7: the ƯK 

pcrspectíve. ỉnịury 2005; 36 (suppỉ 3): S47-S50.
3. Wỉkesjỗ UM. rt aỉ. Tissue engỉneeTỈng wỉứi recombinam human bone 

moiphogenecic procdn<2 for atveolar augmentatíỡa and oral impỉont 
osseoỉiuegratíỡo: experimental observatỉons and dỉnỉcal perspecdves. 
ơin Implaĩĩt Dent Reỉat Res 2005; 7:112-19.

4. Granjeừo JM. tí ai. Bone morphogenetic proteứư: from structure co 
dínical use. Braz J Med Bỉoỉ Ba 2005; 38: 1463-73.

5. Garrison KR. tí ai. Clinỉcaỉ eBecúveneỉs and cost-eữectlveness of bone 
morphogenetic proceins ỉn che non*heaỉmg of haccures and spinal 
ỉusion: a systematic review. Health Tedtnol Aam 2007; 11:1-150.

6. Mussano F. ữ al. Bone morphogenetic proceỉns and bone deíects: a 
systematíc revỉew. spine 2007ĩ 32: 824-30.

Adverse effecỉs. The FDA issued a tvarntag ta July 2008 
that use oỉ recombtaant human bone morphogenetic pro- 
tein Products ta cervical sptae tasion had been assodated 
vvrith at least 38 reports of swelltag of neck and throat tís- 
sue, vvith resultant compression of the airvvay or vutaer- 
able neurologicaỉ structures. Complications were often 
liíe-threatentag, and had requữed respiratory support 
and/or tracheotomy ta some cases. The use of altemátive 
ưeatments or enrollment ta approved dtaical studies was 
recommended when treating cervical sptae problems.1
I. FDA. PDA Public Health NotìGcatỉon: Uỉe-threacening compỉicatỉons 

associated with recombinant human bone morphogenetlc protein ỉn 
cervical spinc fusion. Avaỉlabỉe at: http://www.fda.gov/cdrh/safety/ 
070108-rhbmp.html (accessed 17/07/08)

Preparatíons
Proprietary Preparations (details are given in Volume B)

Single ingredient Preporatíons. Attstrùr. InduaOs; Belg.: Induc- 
tOs; Cz.: InduaO s: õpgenra; Oỉigrah; Denm.: Inductõs; Opgen- 
ra; Osigraít; P i n InductOs; Fr.: InduaOs; Osigratt; Ger.: 
Opgenra; Osigralt: G r InductOs; Oslgraỉt; IrL: InductOs; 
Opgenra; Osigrah; ỊtaL : Osígraít; Neth.: InductOs; Opgenra; 
Osigratt; Norũr.: InduaOs; PoL: InductOs; Opgenra; õsigralt; 
Port: InductOs; Opgenra; Osigraỉt; S pm n : InductOs; Osigraíc 
Swed.: InductOs; Osigrah: Sw itz.: InduaOs; Osigraỉt; UK: 
InductOs; USA: Iníuse Bone Graỉt.

Calcitonins
^Calcitoninas. ■ '
ATC — H05BA01 (salmort synthetic); H05BA02 (pork mtural); 
H05BA03 (human íynửtetic) , t
ATC Vet —  QHÒ58A0Í (satmòn synthetic); QH05BA02 ịpórk 
natoral); QH05BA03 (human synthetìc}. ,• ;

The Symbol t  denotes a preparatlon no longer actively marketed

http://www.mhra.gov.uk/
http://www.cga.gov.au/adr/aadrb/
http://www.ema
http://www.aaoms.org/docs/position_papers/bronj_update.pdf
http://www.fda.gov/cdrh/safety/
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Cakitóriin (Human)
Calcitõnina(hurnana); Gaícitonin-human; Human Calcrtonin-
C]5iH22ểN«Ọ45S3^34'17.9 : ,j '\

ỌS~21215-62-3.i‘.i ‘ \ [
ATC -Vỉ H05BAỌ3 (hụrnah synthetic). '

ATC Vét"tTzQW5BÀÒ3 (hũman syĩìthetìc).̂

. . r . '
Description. Caldtonin (human) is a synthetic polypeptide 
comprising 32 amino adds in the same linear sequence as in 
naturally occurring human caldtonin.

Cakitonin (Pork) IBANMI
Calcítoninã Ccerêlõ);‘Galdtonina porcina.
CAS -  ̂12321-44-7. Ẳ' , .. - -
ATC —  tj05BA0Ỉ (pork lìaturaO.
A ĩc 'v e t '-^QHOSBAÒĨ 'ỉpork natural).'
UNII —  'A385IỊ5VG84.

NOTE. The synonym thyrocaldtonin and the CAS number 
9007-12-9 have been used íor caltítonin thai is often of pork 
origin.

Description. Caldtonin (pork) is a polypeptide horm- 
one obtained írom pork thyroid.

CakHonin (Salmon) /san;
Calcitoniộ (tachs^ (Ịatcítóriina (salmỏn); Calcironin-salmon; 

'Caíõtopĩrìum ỉarmònìsi (Caíớtonin losost; Kalcytonina: 
EósósioịẶra;, KaísÌtoniini^Oohi); Kalsltonin (Somon); LaỉiỈLỉ 
lãlcìtòninas; Laxkaldtohin;' Lazac-kaldtonin; Salcatonin; 
.Salcatbriìhầ; Salkatòộin; Salmon Calcitonin; SCT-1; SMC-20- 
051. ■ .. , * ’ _ _
Q4sH2«N<40a8S2=3431 9 
:&s.Ạ\47Ịậĩ-sfcy.] 1 -
ẠTC —  hỊỌSBẠOl (salmon synthetìộ.
ATC Vet .— QH05BA0Ỉ (salrnon syriứ)ettc).
UNII — 7SFC6U2V15~.

Nomenclature. There may be some conhision between the 
tenns Salcatonin and Caldtonin (Salmon) (Salmon Cald- 
tonin; Caldtonin-salmon) although in practice these names 
appear to be used ỉor the same substance.
• The Ph. Eur. 8 de&nes Caldtonin (Salmon) as a 

polypeptìde having the structure determỉned ỉor salmon 
caldtonin I. It is available as an acetate.

• Caldtonin (Salmon)/Salcatonin (BAN) is deCned as a 
component oỉ natural salmon caldtonin. The BP 2014 
deBnes Caỉdtonin (Salmon)/Salcatonin as a synthetic 
polypeptỉde having the structure detennined for salmon 
caldtonin I.

• ỉn  the USA, Caỉdtonin (USAN) indudes caldtonin 
(human) and caldtonin (salmon) and there Salcatonin is 
understood to be a synthetíc polypeptide strudurally 
similar to natural saỉmon caldtonin (Caldtonin Salmon 
(Synthesis)). The ưs manuỉacturers use Caldtonin- 
salmon for a synthetic polypeptíde with the same 
structure a$ caldtonin oỉ salmon origin.

The names Ostora and Capãtonin have been used as trade 
marks ÍOI oral caldtonin (salmon).
Pharmaọopoeias. In Oiin, Eur. (see p. vii), and vs..
Ph. Eur. 8: (Caldtonin (Salmon)). A white or almost white 
powdei. It is obtained by Chemical synthesis orby a method 
based on recombinant DNA (rDNA) technology. Freely 
solubỉe in water. Store at 2 degrees to 8 degrees. If the 
substance is sterile store in a sterile, airtight, tamper-prooí 
Container. Protect bom lighL
u s p  36: (Caldtonỉn Salmon). It is a polypeptide that has the 
sainẽ sequence as that oỉ the hormòne that regulates 
caldum metabolism and is secreted by the ultimobranchỉal 
gland of salmon. It is produced bom either synthetic 
processes or microbial processes using recombinant DNA 
(rDNA) technology. lm g of acetìc add-free, anhydrous 
caldtonin saimon is equivalent to 6000 USP units. Store in 
airtight containers at a temperature of 2 degrees to 8 
degrees, or maintain in a frozen State. Proted bom light.

Ekatonin ỊriNNi
tírt^ lc jtQ nỉó ;ltìatonína; Elcatonine; Elcatoninurri; [Ami- 
ríosuberic Ảod y,7lìeel Calcitònin; [Asu,,7]-E-CT; 3/ìbKaTOHMH. 
Ĩ-Butyrid add-7-(L-2-ãminobutyrìc add)-26-t-aspartic acid- 
•27-t.-valine-29-LTalaninecaldronin.(salmon). i - .............
Cl4aH24»N4A7=:3363.8
CAS— 60731-46-6.' -
AJC— W 5B A 0ị.i > i ;* .
ATC vét — "QH0ĨBAÒ4. 1 >
UNII — W0CMS474JỊCJ- ̂

Descriptlon. Elcatonin is a synthetic analogue oỉ eel 
calđtonin.
Pharmocopoeios. In Jpn.

IncompatibilHy. Like some other peptide drugs, caldtonin 
may be adsorbed onto the plastic oi inuavenous giving 
sets; it has been suggested that Solutions for imravenous 
infusion should contain some protein to prevent the sorp- 
tion and consequent loss of potency (see under Adminis- 
tratỉon, below).

Unịts
0.8units of caldtonin, pordne, are contained in One 
ampoule of the second International Standard Preparation 
(1991).

128units oỉ caldtonin, salmon, are contained in 
approximately 20micrograms oí freeze-dried purifled 
syntbetic salmon caldtonin, with mannitol 2mg in One 
ampoule oỉ the second International Standard Preparation 
(1989).

17.5unỉts of caldtonin. human, are contained in One 
ampoule of the second International Standard Preparation 
(1991).

88 units of caldtonin, eel, are contaỉned in one ampoule 
of the ỉirst International Standard Preparation (1989).

Potency of caldtonins is estimated by comparing the 
hypocalcaemic eữect. in rats, with that of the Standard 
preparation, and is expressed in intemational or MRC units 
which are considered to be equivalent. One manuỉadurer 
States that lOOinternational units by this assay is equivalent 
to 1 mg oỉ pordne or hu man caldtonin, and to 
25 micrograms oỉ salmon caldtonin although other, slightly 
diííerent, equivalendes have been dted for other 
preparations. Hovvever, although 1 unit oỉ pork caldtonin, 
ỉ unit oĩ salmon caldtonin, and 1 unit oỉ human caldtonin 
should give the same response in humans this is not 
necessarily the case. Doses of caldtonin that have been 
considered approximately equivalent in practice are:
• 80 unỉts of pork caldtonin
• 50 units of salmon caldtonin
• 500 micrograms of human caldtonin
Clinically, doses of pork and salmon caldtonin are expressed 
in units vvhereas those ot human caldtonin can be 
expressed by vveight, probably a reílection of its purity.

U ses a n d  Adm inistration
Caỉtítonin is a hormone produced by mammalian thyroid 
paraíollicular cells or the ultimobranchial gland in 
non-mammalian vertebrates. In man ỉts secretion and 
biosynthesis are regulated by the plasma-caldum concen- 
tration. It has a hypocalcaemic actìon that is due primarily 
to inhibition of osteodastỉc bone resorption; of less 
ỉmportance is a direct eỉtect on the kidneys resulting in 
increased urinary excretion of caldum and phosphorus. 
Caldtonin contains 32 amino adds; the sequence varies 
according to the spedes. Synthetic caldtonin (salmon) is 
most commonỉy used in practice; it is the most potent and 
has the longest duration of action. Naturally occurring 
caldtonin (pork) has been used. and synthetic caldtonin 
(human) and elcatonin (a synthetic derivative of eel 
caldtonin) are available in some countríes.

Caldtonins are used in the treatment of diseases 
characterised by high bone tumover such as Paget's disease 
of bone. They are aỉso givcn as an adjuna in the ưeatment 
oỉ severe hypercalcaemia, espedally that assodated witb 
malignancy, and in the prevention oỉ acute bone loss due to 
sudden imroobilisation su ch as in osteoporotic íractures. In 
some countries caldtonins are used ìn the management of 
postmenopausal osteoporosis: however, the EMEA recom- 
mended agaỉnst such use due to the increased rìsk of cancer 
with long-term treatment (see Cardnogenidty, p. 1179.2) 
and restrided their use in other conditions (see below).

Caldtonins are generally given by subcutaneous or 
intramuscular injection; some have been given inưanasally, 
rectally, or by inơavenous inhision or slow inữavenous 
injectỉon.

In Page^s disease of bone the usual dose range for 
caldtonin (salmon) is SOunits three times weekly to 
100 units daily by subcutaneous or intramuscular injection. 
Caldtonin (human) is usually given by subcutaneous or 
inưamuscular injection; doses range hom 500 micrograms 
two to three times tveekly, to 250 or 500micrograms daily; 
severe cases may require up to 1 mg daily in 2 divided doses. 
In the EU, such use of caldtonin is restricted to patients who 
do not respond to, or are intolerant oỉ, other therapy and 
duration of treatment ìs limited to 3 months (or 6 months in 
exceptional drcumstances).

As an adjunct to the treatment oi hypercalcaemla, 
caldtonỉns have a rapid eHect vvhich is greatest in patients 
with an increased bone tumover. Caldtonin (saỉmon) may 
be gỉven by subcutaneous or intramuscular ứýection in a 
dose of 4units/kg every 12 hours, increased ư necessary 
after one or two days to 8units/kg every 12 hours, up to a 
maximum of 8 units/kg every 6 hours after a íurtber two 
days. Altematively, lOOunits every 6 to 8 hours may be 
given, increased aíter One or two days to a maximum of 
400 units every 6 to 8 houn. In the emergency treatment of

hypercalcaemỉc crisis, caldtonin (salmon) has also beer. 
given innavenously: a suggested dose is up to lOunits/ky 
dỉluted in 500 mL of sodium chloride 0.9% and given by 
slow ỉntravenous iníusion over at least 6 hours (see alsc 
Ađrninistration below for the problems oỉ intravenou: 
dosage). Caldtomn (human) 500 micrograms every 6 hour 
has also been given by slovv intravenous injectlon fo: 
hypercalcaemia oỉ malignancy.

Caldtonin (salmon) is also used ỉor the preventỉon. ol 
acute bone loss due to sudden immobilisation su ch as ỉr 
patỉents with recent osteoporotic ừactures. The recom- 
mended dose is 100 units once daily (or 50 unỉts tvvỉce daily) 
by subcutaneous or intramuscular injection, for 2 to 4 
tveeks only; the dose may be reduced to 50 units daily at the 
start oỉ remobilisation.

In the USA, caldtonin (salmon) is used in the treatment 
oi postm enopausal osteoporosis in a dose of 200 unitỉ 
daily inưanasally by nasal spray, altemaúng nostrils each 
day. A subcutaneous or ỉntramuscular dose oỉ ỈOOunits 
every other day has been suggested. Supplementary 
caldum (equivalent to at least 600 mg of elemental caldum 
daily) and vitamin D (400 units daiỉy) shouỉd also be given.

For details of administration in renal impairment, see 
below.

Caldtonin (salmon) has also been used (or the conưol of 
bone paln due to  mallgnant neoplasms although in the 
EU su ch use is no longer considered appropriate.

Oral ỉormulations of caldtonin (salmon) are being 
studied.

Adminiỉtration. Caldtonins have poor oral bioavailability 
and are usually given by subcutaneous or intramuscular 
injection. To improve patient acceptability, espedally in 
diseases requiring long-term drug therapy, altemative 
routes have been investigated:1
• caldtonín (salmon) has proved eílective when given 

intranasally ỉn usual doses of 50 to 200 units daily (ỉor 
reíerences, see Osteoporosis p. 1179.1), and intranasal 
Products for osteoporosis are available in some countries.

• suppositories containing 300 units oỉ caldtonin (salmon) 
have been used rectally in the management of 
hypercalcaemia; one suppository being given three 
times daỉly (total daily dose of 900units).2-3 Daily doses of 
ỈOOunits of caldtonin (saỉmon) by suppository have 
been tried in postmenopausal osteoporosis4 and in 
patientỉ vvith bone pain.’

• caldtorùns have been given by intravenous infusion, 
but this is rarely necessary and may cause more adverse 
eílects. Ií intravenous use is essential, it has been 
suggested* that some protein must be present in the 
soludon to prevent adsorption onto the plastic oí the 
giving set. However, in practice this does not seem to be 
the case; ỉn the UK, manufacturer's recommendations 
are ỉor dilution vvith normal saline, vvhile acknowledging 
that such diluúon results in a loss oỉ potency, and dosage 
is adjusted accordingly. Presumably dilution vvith a 
protein-containing solution vvould allow lower doses to 
be used. The manutacturers do speáfy*hat Solutions ỉor 
iníusion shouỉd be prepared irrunediately beĩore use and 
that glass or hard plastic containers should not be used.

Novel ỉormulations oỉ an orally active caldtonin have been 
investigated; one such formulation using a low-molecular- 
tveight carrier, vvas considered elíecũve and well-toIerated 
in early studies.7-*
1. Inurillo AM. a  ãl. Calciionin: physỉologica] aciion] and dinical 

applicatỉons. J  Ptdiatr Endocrinol Metab 2004; 17: 931-40.
2. Thiébaud D, et ữỉ. Eữectivcness oỉ saỉmoQ caỉtítonin adnùnìsicred as 

supposỉioríes in tumopỉnduced hypercalcemỉa. Am JMed 1987; 82:745- 
50.

3. Thiébaud D, eí a i Fast and eỉỉectỉve treaunent of maỉỉgnant 
hypercalcemỉa: combinatìon oỉ suppoỉitories of caỉdtoQin and a single 
inhision of 3-amỉno 1 -hydroxypropylidcne-1 -bisphosphonate. Arch 
ỉnum Mtd 1990; 150: 2125U.

4. Gonneỉlỉ s, et aỉ. Effea of rectal salmon caldtonin ơeacment on bonc 
mass and booe cumover ỉn patients vvỉth enabỉished poscmenc^ausa] 
osteoporosb: a 1-year CTOSSOVCT study. Curr Ther Ra 1993; 54: 458-65.

5. Mannarinỉ M, et ai Anaỉgesỉc cffcct of saỉmon caldtonỉn supposỉtories in 
patíents vddk bone pain. Cttrr Ther Ra 1994; 55:1079-83.

6. Stevcnson JC. Cunent managemem of maỉignant hypercalcaemỉa. 
Drup 1988; 34: 229-38.

7. Bucỉin Ta et aL Bấoavaỉlabỉlỉcy and bíoỉogicaỉ cíẼcacy oí a new oraJ 
íormulaiỉon oỉ saỉmon caldtonỉn ỉn heaỉtby volunieerỉ. J Bơne Mirter Ra  
2002; 17: 1478-85.

8. Tankỏ LB, et a i Saíety and eẼBcacy of a novel saỉmon caldtonin (sCT) 
teđmology-baseđ onỉ (oimuỉatíon in beaỉứiy posunenopausaỉ women: 
acute and 3*montb eííects on bỉomaricers oỉ bone tumover. J Bone Mincr 
Ra 2004; 19: 1531-8.

Adminiỉtration in renal impairment. Caldtonins are 
metabolised mainly ỉn the kidneys and pharmacokinetic 
studies (see p. 1179.3) have indicated that the dosage of 
caldtonins may need to be reduced in patients vvith renal 
insuíOdency, but there have been no spedfic guidelines.

Chorcot neuroarthropathy. In a small study in patients 
■vvith acute Charcot neuroarthropathy, innanasal cald- 
tonin with caldum supplementatíon signỉScantly reduced

All cross-reíerences reíer to  entries in Volume A
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bone tumover compared vvith calcium supplementatíon 
alone.1
1. Bem R. a  ai. Intranasal caltítonin in the aeatment of acute Charcot 

neuroosteoanhropathy: a randomized connollcd triaL Diabtta Can 
2006; 29-. 1392-4.

Hypercakaemki. Caỉtítonins can be used in addition to 
rehydratíon and diuresis in the management of moderate 
to severe symptomatic hypercalcaemia (p. 1778.1), indud- 
ing that of malignancy (p. 1167.2). Because of then rapid 
effect, they may be particularly useíul in lUe-threatening 
hypercalcaemia. However, although they have a rapid 
effect it is usually short-lived; caldtonins are thereíore 
generally given as an adjunct vvith other therapy such as a 
bisphosphonate.

Malignant neopỊasms of the bone. Caldtonins may be 
useỉul adjuvants in the Deatment of malignant disease 
involving the bone, not only to correct hypercalcaemia of 
malignancy (p. 1167.2), but perhaps to relieve bone pain 
and osteolysis. A systematic review‘ conduded however 
that available evidence did not support the use.ol cald- 
tonin for metastatic bone pain; the revievv was limited to 
only a few studies. Other therapeutic measures were 
recommended until íurther studies are done. In the EU, 
the use of injectable caldtonins íor metastatic bone pain is 
no longer recommended.
1. Martinez-Zapata MJ, ctaL CaldtQnin for metastadcbone pain. Available 

in The Cochrane Database of Syatemadc Reviem; Issue ỉ. Chicheĩter 
John VViley; 2006 (accessed 18104/08).

Osteogenesis imperfecta. There have been reports1-2 of 
bene&dal effects vvith caldtonins in the treatment of 
osteogenesis imperiecta (p. 1167.3), but their use has 
dedined ữi íavour of bisphosphonates.
1. Castells s, a  aL Therapy ol osteogenesũ imperíecta wíth synthetíc 

salmon caldtonin../ Pediatr 1979; 95: 807-11.
2. Níshi Y, ti ai. Eũedỉ oí long-term caldtonin therapy by injcctíon and 

nasal spray on the ỉnddence of ừactures in osteogenesỉs impertecta. J 
Ptdiaữ 1992; 121:477-80.

Osteoporosỉs. Caldtonins may be used in the treatment 
of postmenopausal osteoporosis (p. 1168.1). Long-tenn 
use of caldtonins has been assodated vvith an increased 
risk oỉ cancer and they are not recommended for postme- 
nopausal osteoporosis in the EU (ĩor hirther details see 
Cardnogenidty, under Adverse Eữects, below); hovvever, 
such use may still be permitted ÚI other countries. They 
are usually second-line agents; hovvever, because of theữ 
analgesic eữect, they may be useíul for the initial treat- 
ment of those with bone pain due to vertebral crush frac- 
tures.1 Caldtonin (salmon) nasal spray has bcen shown to 
signi&cantỉy reduce the risk of vertebral ừactures in 
women with established osteoporosis,2 although the study 
has been criticised3 for a high drop-out rate. Any eữect on 
hip hacture is unestablished.u

Caldtonins have also been tried in the preventìon and 
ưeatment of other types of osteoporosis. In the manage- 
ment of cortỉcosterold-induced osteoporosis, they appear 
to maintain bone mineral density (BMD) at the lumbar 
spine, but not at the lemoral neck. Ettects on prevention of 
ừactures have not been established.1'4 Nasal caldtonin 
(salmon) has been lound to increase lumbar spine BMD in 
m en with idiopathic osteoporosis.1
1. SUverman SL. Calcitonin. Endoainol Mttab Qin Nanh Am 2003; 32:273- 

84.
2. Chesnut CH. et ai. A randomửed Cĩial of nasaỉ spray salmon caldtonin in 

postmenopausaỉ women with estabỉished osteoporosis: the Prevent 
Recurrence of Osteoporotic Fractures Study. Am ] Mtd 2000; 109:267- 
76.

3. Cummings SR, Chapurỉat RD. What PROOF proves about caỉdtonin and 
dinỉcai tnals* Am J Med 2000; 109: 330-1.

4. Cranney A. tt at. Caldtonin for prcventing and ưeating corticostcroid- 
índuced osteoporosis. Available ìn The Cochrane Database of Systematic 
Revievvs; Issue 1. Chíchesten John WHey; 2000 {accessed 22/02/05).

PogeTs dĩsease of bone. Caldtonins may be indicated for 
patients with Paget's disease of bone (p. 1169.3) if bone 
pain is persistent, or to prevent íurther progression of the 
disease. Hovvever, the bisphosphonates have largely super- 
seded the caldtonỉns in this role.

Pain. In addition to bone pain assodated vvith malignancy 
and vvith bone disorders such as Paget's disease, caỉdto- 
nins may also have other analgesic properúes. BeneBdal 
results have been seen in varíous painíul conditions, 
induding complex regional pain syndrome (p. 8.1), and 
partìcularly with intranasal salmon caldtonin.1 Salmon 
caldtonỉn 100 or 200 units intravenously has also provided 
reliep hom phantom limb pain (p. 10.3) aíter amputatỉon. 
A small double-blind crossover study of intravenous cald- 
tonin in amputee patients with phantom limb pain íound 
it was ineííective, however, in contrast to ketamine-3 
Intranasal caldtonin at a dose of 200units also proviđed 
only transient relieí of phantom limb sensation after spinal 
cord injury in a patient reíractory to domipramine;4 the 
authors speculated that optimal dosage may not have 
been used and noted that all previous studies were in 
amputees.

For a discussion on pain and its management, see p. 4.1.
1. Appeỉboom T. Caldtonln in reílex syrapathetic dystrophy syndrome and 

other painỉul conditìons. Bong 2002; 30 (suppl): 84S-86S.
2. VVall GC. Heyneman CA. Caỉdtonỉn ỉn phantom Umb pain. Ann 

Pharmaathtr 1999; 33: 499-501.
ỉ. Eỉchenberger u. tí ai. Chronỉc phantom Iỉmb paỉn: the ettects of 

caỉđtonin. ketamine, and thdr combmation on pain and sensory 
threshoỉds. Anesth Anaỉg 2008; 106: 1265-73.

4. Shapiro s. tí al. Caỉdtonỉn treatment ỉor phantom ỉỉmb pain. Can J 
Psydùatry 2004; 49:499.

A d v erse  Effects, Treatment, a n d  Precautions
.Caldtonins may cause nausea, vomỉtỉng, diarrhoea, 
dizáness, Đushing, and tingling of thè hands. These 
reactions are dose dependent, usually ưansient, and occur 
more often vvith intravenous doses. Nausea and vomiting 
may be reduced by giving doses at bedtime and after meals, 
or by gỉving an antíemetíc beíorehand. Other adverse effects 
have induded rash, an unpleasant taste, abdomlnal pain, 
urinary hequency. tremor, oedema, headache, flu-like 
symptoms, yisual disturbances, pruritus, musculoskeletal 
pain induding arthralgia, hypertension, and ỉatígue. A 
diabetogenic effea has been reported rarely. Inílammatory 
reactions at the injection site have been reported with some 
caldtonins. Transient hypocalcaemia may occur after 
injectlons of caldtonin, and use is contra-indicated in 
patients with hypocalcaemỉa. The most commonly reported 
adverse effects assodated vvith intranasal caldtonin are 
nasal discomíon, rhinitis, sữiusitis, and epistaxis. Nasal 
ulcers may develop and inưanasal caldtonin should be 
vvithheld until small ulcers heal, or withdrawn for severe 
ulceration.

Caldtonins should be givẹii with care to patients with 
renal impairment or heart ỉailure. If children receive 
caldtonỉn it should preíerably be for short periods and bone 
grovvth should be monitored.

Circulanng antibodies may develop after several months 
of use but resistance does not necessarìly follow (see also 
Antibody Formation, below). Serious hypersensitivity 
reactions have occurred rarely and indude bronchospasm, 
svvelling of the tongue and throat, and anaphylactic shock 
vvhich has occasionally been íatal. Allergic rea c tìo n s should 
be dưíerentiated hom non-allergic Qushing and hypo- 
tension. A skin test is advised beíore use ií hypersensitivity is 
suspeaed.

Long-tenn use of caldtonin has been assodated with an 
inaeased risk of cancer, see Cardnogenidty, below.

Caldtonin has inhibited lactation in atủmaìs.
Caldtonin (pork) may contain trace amounts of thyroid 

hormones, but dinical effects are unllkely in most patíents.

Antibody íormatíon. Long-term treatment with heterolo- 
gous caldtonins may lead to the {ormatìon of neutralising 
antibodies. This appears to be common in patients given 
caldtonin (pork) or, to a lesser extern, caldtonin (salmon). 
Caldtonin (human) is less immunogenic than pork or sal- 
mon, but a study1 has also detected antibodies to human 
caldtonin in 1 of 33 vvomen with postmenopausal osteo- 
porosis after 6 months of therapy.

The degree to vvhich such antibodies affea therapeutic 
activity is uncertain. Some studies have suggested a 
signiBcant loss of therapeutic activity in patients who 
developed neutralising antibodies to caldtonin (salmon),2 
or a restoration in activity alter a svritch hom salmon to 
human caldtonin in such patients;3 equally, others have 
presented evidence that the activity of caldtonin (salmon) 
was not reduced by the development of antibodies to the 
dmg.4
1. Grauer A. tí al. Formation of neutraliilng antibodies after treatment 

with human calcitonin. Am J Med 1993; 95: 439-42.
2. Grauer A, tí aỉ. ỉn vỉtro dcteaion oỉ neutralizỉng antibodics after 

treatment oỉ Paget's disease of bone with nasal saỉmon calcitonin. ỉ  Bone 
Miner Ra 1990; 5: 387-91.

3. Muíf R. tí ai. Eíĩicacy oí inưanasaỉ human caldtonin in patients wỉtb 
Paget's disease reừaaory to salmon calcitonin. Am J Med 1990; S9ĩ 181-
4.

4. Reginster JY. tta/. lnAuence of specỉncantỉ-saỉmoncaỉciconinamỉbodles 
on biological eííectiveness of nasal saỉmon caldtonin in Paget's dỉsease oỉ 
bone. sãtnd J Rheumatoỉ 1990; 19: 83-6.

Caránogenictty. In 2012, an EMEA review'-2 of all avail- 
able data on caldtonin íound an úicreased rìsk of cancer 
oí various types with long-term use that varied between
0.7% in studies using an unlicensed oral formulation to 
2.4% in studies usứig intranasal ỉormulations. It was 
recommended that all íormulations o! caldtonin should 
no longer be used for the treatment of postmenopausal 
osteoporosis and that intranasal lorroulatỉons be with- 
drawn in the EU; treatment of other conditions should be 
limited to the shortest possible time using the smallest 
eHective dose, see Uses and Adminiỉtration, p. 1178.2.
1. EMEA. Press reỉease: European Medỉdnes Agency recommends lỉmỉtỉng

Iong-term use of cakỉtónỉn međidnes (issuẽd 20th July, 2012). 
Avảiỉabỉe at: http://www.ema.europa.eu/docs/en_GB/document.
Ubrary/Press_release/20l2/07/WC500130122.pdí (accessed 30/10/12)

2. EMEA. Questions and answers on the revỉew oí caỉdtonỉn-coQtatoỉng 
medỉdnes (ỉssueđ 19th July, 2012). Avaiỉabỉe at: http://www.ema. 
europa.eu/docs/en GB/docúment_Jibrary/Refeirals.doãimenƯCald- 
tonin.31 /wc500130149 pdỉ {accessed 30/10/12)

Effect on glucose metabolism. A single subcutaneous 
injection of caldtonin (salmon) has been reported to 
increase blood-glucose concenưations,1 but long-term 
tteatment wíth caldtonins was considered unlikely to 
cause diabetes.2 Nevertheless, deterioration in diabetic 
conưol has been noted in a patìent given caldtonin (pork)
3 and postprandial release of insulin was abolished by 
intravenous salmon caldtonin in 8 patìents with duodenal 
ulcers.4
1. Ganereau A. tí  ai. Hypergỉycaemỉc effect oỉ synthetic salmon caldtonin. 

Lanat 1977; II: 1076-7.
2. Evans IMA, tí  al. Hypergỉycaemỉc e&ea of synthetỉc saỉmon caldtonin. 

Unctt 1978; 1:280.
3. Thomas DW, et ai. Deterioratỉon ỉn dỉabetic control duĩing caldtonin 

therapy. MeddAust 1979; 2ỉ 699-70.
4. Jondèrko K. Eỉĩect oí caldtonin on gastric emptyỉng ỉn patỉents wỉth an 

active duodenal ulcer. Guí 1989; 30:430-5.

Gynaecomasiia. A 62-year-old man developed painíul 
gynaecomastía on two occasions aher treatment with 
caldtonin (salmon) given by subcutaneous ũỹection.1
1. Vankrunkelsven PJ. Thỉjs MM. Saỉcatonỉn and gynaeconuistỉa. Lanat 

1994; 344: 482.

Porphyria. The Dmg Database for Acute .Poiphyria, com- 
píled by the Norwegian Porphyria Centre (NAlPOS) and 
the Porphyria Centre. Svveden, dassiẼes caldtonin (sal- 
mon) as probably not porphyrinogenic based on a report 
of uneventíul use in One padent with acute potphyria; it 
may be used as a drug of first choice and no precautions 
are needed. Caldtonỉn (pork), caldtonin (human), and 
elcatonin are not dassiBed.1
I. The Dnig Database for Acute Porphyrỉa. Avaỉỉabỉe at: hrtp://www. 

drugs-porphyria.org (accessed 04/10/11)

Interactions
There is a theoretical possibility that dosage adjustments of 
cardiac glycosides or caldum-channel blockers may be 
required in patients who are given injections of caldtonin, 
because of the eííects oỉ the latter on senun caldum.

Pharmacokỉnetics
Caldtonins are rapidly inactivated when given orally. Aher 
injectìon, caldtonins are quickly metabolised, primarily in 
the kidneys but also in blood' and peripheral tissues. 
Bioavailability has been repoited to be about 70%; plasma 
protein binding is ạbout 30 to 40%. The inactive metabolites 
and a small propordon of unchanged drug are.exạeted in 
the urine. The elimỉnation halỉ-Uíe aher ũỹẹction of 
caldtonin (human) is stated to be 60 minutes and that oí 
caldtonin (salmon) about 70 to 90 minutes.

Caldtonins are also absorbed through the nasal and 
rectal mucosa. Although Bgures have varied widely. about 
3% oỉ an intranasaỉ dose of caldtonin (salmon) is reponed 
to be bioavailable compared with the same dose given by 
ũitramuscular injectíon, vvith peak plasma concentrations 
occurrìng aher about 30 tó 40 minutes compared with 15 to 
25 minutes aher the parenteral dose. Elimination hah-iưe 
has been reported to be about 16 to 43 minutes.

Aiter the subcutaneous m ịea io n  of 19.9micrograms of 
synthetic caldtonin (salmon) in 16 healthy subjects,J 
absorption was rapid vvith an absorption halỉ-Uíe oỉ 23.4 
minutes. The maximum mean plasma concentration vvas 
384 picograms/mL at 60 minutes after which excretíon was 
íairly rapid with an elimination haU-lUe of 87 minutes. 
These results and those írom previously reponed 
investigations of salmon, human, and pordne calđtonin 
could not easily be compaređ, espedally since diííerent 
assay methods had been used. Nevertheless it was 
concluded that bioavailability £rom subcutaneous and 
intramuscular injection sites was good; that dosage may 
need to be ađjusted in renal insuíBdency because of low 
metabolic dearance rate; and that the higher potency of 
caldtonin (salmon) ứ due to higher intrinsic activity at the 
receptor site rather than to pharmacokinetic diữerences. 
The us manuíacturers have dted a half-life of 1.02 hours 
after a súigle subcutaneous injection of caldtonin (human) 
500 miCTOgrams. The plasma elimination haư-lUe o£' 
elcatonin was about 4.8 hours after ừttram uscuỉar ừ ỳtữ io n  
in healthy subjects.2

Caldtonins are absorbed on in tranasaí or rcđal dosage. 
Peak plasma concentradons o£ caldtonin (saỉmon) were 
achieved aíter 20 to 60 minutes when given by nasal spray 
in doses ranging from 200 to 400units.3 In another study4 
caỉdtonin (salmon) 200units, repeated once after 3 hours, 
was given by nasal spray or suppository to healthy subjects. 
Absorptìon vvas prompt and the total amount absõrbed was 
similar with either route. However, whereas inơanasal 
dosage produced low peaks with caldtonin (salmon) still 
detectable Ũ1 the bỉood after 3 to 5 hours, rectal dosage 
produced peak plasma concentrations about 6 .to 8 times 
higher but the drug was undetectable within 2 hours; 
plasma concentrations were lower than those found after 
injection. Another group5 ỉound caldtonin (human) to be 
poorly absorbed when given intranasally to . healthy

http://www.ema.europa.eu/docs/en_GB/document
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subjects. Absorptíon bom  nasalpovvder or spray Solutions 
was im proved b y  the presence of the surĩactants 
dihydroíusinate or glycocholate.

Investigations cairied out in 4  osteoporotic patients6 
suggested tha t the rectal caldtonin (salmon) could provide 
65% oỉ the bioavailability oỉ inttamuscular doses.

A study oỉ an  ora l ỉonnulation of caldtonin (salmon) in 
healthy  subjects evaluated d iííerent oral doses in 
compaiison to intravenous dosing, and ỉound 1.2 mg orally 
to be comparable to lOmicrograms inưavenously, in tenns 
of bioavaiỉability and eĩhcacy.7
1. NOcsch E, Schmỉdt R. Comparative phannacokỉnetics of caldtonins. ĩn: 

Pedỉe A. ed. Calàtonin ừưematiơnaì congnss stria no. 940. Amsterdam: 
Excerpta Medỉca, 1980: 352-84.

2. Segre G. ei ai. Phamucokỉnetics of carbocaỉcitỡnin ÍD humans. ơin Triais 
J 1986; 23 {suppỉ 1): 23-8.

3. Kurose H. et aỉ. Intranasal absorption oí saỉmon caỉdtonìn. CaỉàỊ Tasut 
Im 1987; 41: 249-51.

4. Budỉn T, ứ a l The eữect of rectaỉ and nasaỉ admlnistmion oí salmon 
caltítonin ỉn normal subjecỉỉ. CaìàfTừsut ỉnt 1987; 41: 252-8.

5. Pontỉroỉi AE, et al. Nasaỉ admỉnisưatỉon o( glucagon and human 
calđtonm to bealthy subjeas: a comparỉson oC povvders and spray 
Solutions and oỉ diííereni enhanáng agents. EurJGin Pharmacol 1989; 
37:427-30.

6. Gennari c. tí ữl. Pharmacodynamic anivity oí symhetỉc salmon 
caltitunin ỉn osieoporoiíc patieniỉ: comparíson between rectal and 
inưamuscular administration: piltH siudy. Otrr ThtrRtí 1993; 53: 301-8.

7. Buciin T, tí íi/. Bỉoavailabỉliiy and biologìcal eííicacy oí a new oral 
íormulation of salmon calcitonỉn in healthy volunieen. J BoneMincr Rts 
2002; 17: 1478-85.

Preparatìons
Proprietary Preparations (detaỉls are given in Volume B)

Single-ingredient Preporotions. A ustraL: Miacalcic; Austria: Uce- 
cal; Belg.: Calsynarỷ; Miacaldc Steocaldnt; Braz.: Acticaldn; 
Calsynar; Miacaldc; Seacaldt; Serocaldnt; Canad.: Caldman 
Caldne; Miacalrin; Chile: Calnisani-; Miacaldc China: Bang 
Rui De (J?slf$); Calco (%3ĩ);Da Fen Gai (ÌẺ3FII); Elđtonin 
(■ÔM1?); Gai Rui Ning (MSIỸ); Gu Tai Nìng (HMỸ); Han 
Xin (8Ấfc); Jin Er Li (■ỂÈ./Ĩ.ýl): Miacaldc (SM.fi.); Si Di Nuo {M  
ÌẺÌÍ); Cz.: Miacaldc; Osteodont; Tonocaldn; D erm .: Miacaldc; 
Fin-: Miacaldc Fr.: Cadens; Calsyn; Cibacaldnet; Miacaldc; 
Ger.: Caỉdf; Karilt; Gr.\ Aidton; Alíaton; Alidtonin; Arsipor; 
Assocals; Aurocalcứi; Brosidon; Calc-Up; Cald-10; Caldcontrol; 
Caldderon; Caldphar; Caldplus; Caldspren; Caldtherapy; Cal- 
dton; Calco; Calcytorúl; Caloston; Calsal; Calsaton; Calsynar; 
Calteq Cibacaldn; Crocaldn; Doctadiyle; Fannicaldne; Galdn; 
Genecaldn; Iamacalán; Iricalrin; Latonina; Lỉxocam; Miacaldc; 
Miadenil; Miosen Myocal; Neostesin; Nopremin; Norcaldn; 
Nylex;. Osanit; Osivan; Osteonorm; Osticaldn; Ostiíix; Ostoplus; 
Ostosalm; Pluston; Raíacaldn; Redỉcaldn; Rothrin; Sal-Cal; Sal- 
catol; Salmocaltín; Salmoían Salmoten; Sanopor; Steodn; Ten- 
dolon; Tonocaldn; Tosicaldn; Transcaldum; Ucecal; Velkacal- 
dn; Zyoston; H otig  Kong: Miacaldc H ung.: Biostint; Calco; 
Miacaldc Irtdia: Biocaldn; Caldnase; Calsynan Miacaldc; 
Ostospray; ỉycaldt: Indon .: Miacaldc Tonocaldn; Irỉ.: 
Miacaldc Miakaril; Ostulex; Israel: Portical; Miacalđc Salco; 
ItaL: Caldtonina; Sahnoỉart; Jpn: Caldtoran; Eldtonin; M alay- 
sùr. Miacaldc Tendolon; M ex.: Miacaldc Oseum; N eth .: For- 
caltonỉnt; N orw .: Miacaldc N Z: Miacaldc Philipp.: Miacaldc 
PoL: Caldhexalt; Caldtonin; Miacaldc Tonocaldn; PorL: Cal- 
dtart; Calsyn; Miacaldc Osseocalđna; Osteodon; Ostinate; Sal- 
cat; Tonocaltin; Rus.: Alostin (Aaocihh); Miacaldc
(MHauuunoc); Osteover (OcTCOBep); S .A fr.: Miacaldc s in g a 
pore. Miacaldc Spaitị: Calogent; Calsynar; Carbicaldn; Dia- 
tìnt; FosatuiỶ; Miacaldc Oseototalỷ; Osporỷ; Osteobiont; 
Ostetant; TonocaltinỶ; S w tđ .: Miacaldc Sw itz.: Miacaldc; 
T h a t:  Cadotin; Cald-10; Calco; Miacaldc Mycaldn; Salinodn; 
Tonocaldn; T u rk .: Biocaldn; Caldtonina; Calsynan Mỉacaldc 
Salmocaldn; Strabone; Tonocaldn; Ucecal; UK: Miacaldc 
ukr.: Miacaldc (MHaKan&QHK); USA: Caldman Fonical; Miacal- 
dn; Osteocaỉdn.
Phormoeopoeiol Praparalions
BP 2014: Caldtonin (Salmon) Injection;
ỮSP 36: Caldtonin Salmon Injection; Caldtonin Salmon Nasal 
Solution.

Cinacalcet Hydrochloride
IBANM, ÚSAN, rlNNMI
■ AM&073‘rcínacalGeb,' Giriacalcet, Chlorhydrate de; Ginacal- 
■cet, Kidrdcloruro de; Cmacalceti Hydroọhíondum; Hidroclor- 
uro dè ci.hacảlcet; KRN-Ì493;' UMHaKaribLieTa rnflpoxnopMfl.

. N-K1 fl>-ĩ.7ÍNạpKthalen-Ị-yl)ẹthy(]-3 -[3 -(tTiflũoromethy0 pne- 
nyOprọpan Ị̂Taminè hýdrochloride.
C22H2 F3NJHá=393à 
CAS -  364782-34-3 
ATpfr-W5BXÒJy-.: Ị 
ATCỳet̂ QHOSBXOl. - 
UNII —  í  K8*50WSG25.

U se s  a n d  A d m in i s t r a t ìo n

serum caldum. Cinacalcet hydrochlorỉde is given orally in 
the ưeatment oỉ secondary hypeiparathyroidỉsm in patients 
with chronic kidney disease on dialysis, as well as ỈOT the 
reduction oỉ hypercalcaemia in patients wlth parathyroid 
cardnoma or primary hyperparathyroidism (where para- 
thyroidectomy is not an option). Doses are expressed in 
terms oỉ the base; dnacalcet hydrochloride 33 mg is 
equivalent to about 30 mg oỉ dnacalcet.

In the ơeatment of secondary hyperparathyroidism. 
the Ịnitial dose is 30 mg once đaily, increased at intervals oỉ 
2 to 4 weeks by 30 mg to a maximum oỉ 180mg daily.

For the treatment of hypercalcaemia in patients with 
parathyroid cardnoma or piimary hyperparathyroidism, 
únacalcet is given in an initial dose of 30 mg nvice daily, 
incxeased sequenũally at intervals of 2 to 4 weeks to a 
maximum o( 90 mg thiee or four tũnes daily.
References.
1. France$dỉìnỉ Na ff ai. Cỉnacalcet HCỈ: a caldmỉmetlc agent ỉor ihe 

management oí primary and secondary hypeiparaihyroỉdlsm. Expcri 
Opùt Invtil PruỷS 2003; 12: 1413-21.

2. Shobadc DM, tí aỉ. The calcimimetic cinacaỉcet normaỉize$ se rum 
caldum in subjeas with primary hyperparathyroidìsm. J Gìn Endocrìnoỉ 
Metab 2003; 88: 5644-9.

3. Block GA. et aỉ. Gnacalcet for secundary hyperparathyroidism in
ị patients receivìng hemưdialysis. N En$l J Med 2004; 350: 1516-25.
I 4. Joy MS, et ai. Calcimimetics and Ihe treauneni of prỉmary and secondary 
Ị hypcrparathyroidism. Ann Pharmacothtr 2004; 38: 1871-80.
1 5. Peacock M. ti al. Cinacalcet hydrochloride malntains long-term
Ị normoealcemỉa in patients wiih primary hỵperparaihyroidism. J Qin 
Ị Endocrínoi Mttab 2005; 90: 135-41.
I 6. Barman BaỉíourJA. Scoit IJ. Cỉnacalcet hydrochloride. Drugs 2005; 65: 

271-81.
7. Cunnỉngham J. tí ai. Eỉíects oỉ the caỉdraỉmetỉc dnaalcet HC1 on 

cardỉovascular dỉsease. íraciure, and heaỉth-related quaỉỉty oỉ ỈUe in 
secondary hyperpanthyroidỉsm. Kidrtey bu 2005; 68: 1793-1800.

8. Dong BJ. Cinácaicet: an oral caldmỉmẽtỉc agent for the management oỉ 
hyperparathyroidism. Clin Ther 2005; 27:1725-51.

9. NICE. Gnacaỉcet for the rreatment oí secondary hyperparathyroídism in 
patients wỉth end-5iage renal dỉsease on maỉmenance dỉalysis ihcrapy: 
Technology Appraỉsal Guidance ỉ 17 (ỉssued January 2007). Avaiỉable at: 
hitp://www.nice.org.uk/nlcemedia/pdi/TAl 17guidance.pdf (accessed 
18/04/08)

10. Drũeke TB. Ritz E. Treatment of secondary hyperparathyroidỉsm ỉn CKD 
patỉents with doacaicet and/or vitamin D derỉvatives. ơin J Am Soe 
Ntphroll009; 4: 234-41.

Adminislration in hepatic impairment. For precautions 
when using dnacalcet in those with hepatic impainnent 
see belovv.

A d v e r s e  E ỉ ỉe đ s  a n d  P r e c a u tio n s  .

Hypocalcaenũa and adynamic bone disease can occur; 
serum caldum and intact parathyroid honnone concentra- 
tìons should be monitored regularly, espedally in patìents 
with a history of seizure disorden or hepatic impairment. A 
reduction in [ree testostetone concentratíons has also been 
reported during treatment. Other adverse ettects of 
dnacalcet indude gastrointesónal disturbances, myalgia, 
dizziness. paraesthesia, seizures, hypenension, asthenia, 
anorexia, rashes, and non-cardiac chest pain. There have 
been isolated reports of hypotension, worsening heart 
tailure, or both, in patients with ũnpaired cardiac functỉon. 
Hypersensitivity reactions induding angioedema and 
urticaria have been reported. Plasma concenưations oỉ 
dnacalcet may be increased in patients with moderate to 
severe hepatic impainnent. and caution and close 
monitoring are advised.

In te ra c tío n s

Cinacalcet is partly metabolised by cytochrome P450 
isoenzyraes CYP3A4 and CYP1A2. Concemratìons of 
dnacalcet have almost doubled when givcn with the 
CYP3A4 inhibitor ketoconazole. Dose adjustments of 
dnacalcet may be required ư therapy with sưong inhlbitors 
or inđucers of CYP3A4 is started. or stopped. Plasma levels of 
dnacalcet may be lower in smokers due to induction of 
CYPlA2-mediated metabolism, and dose adjustments may 
be necessary ư padents stan 0f stop smokíng. Cinacalcet is a 
sưong inhibitor of cytochrome P450 isoenzyme CYP2D6; 
exposure to amitriptyline. desipramine, and nortriptyline 
has been increased when given with dnacalcet.

P h a r m a c o k in e t ic s

Peak plasma concentrations occur 2 to 6 hours aher an oral 
dose oỉ dnacalcet, and are substantìally increased if given . 
vvith food. Clearance from plasma is biphasic with a 
teiminal halMiỉe of about 30 to 40 hours. Cinacalcet is 
approximately 93 to 97% bound to plasma proteins. It is 
rapidly and extensively metabolised by cytochrome P450 
isoenzymes CYP3A4 and CYP1A2. Metabolites are renally 
excreted, with 80% of the dose recovered in the urine. and 
15% in the ỉaeces.

Cinacalcet is a caldmimetic agent that 'increases the 
sensitivity to extracellular caldum of the caldum-sensing 
recepton of the parathyroid gland, which regulate 
parathyroid hormone secretion; this results in a reduction 
in parathyroid hormone secretion as well as a decrease in

Reíerences.
1. Ktimar GN. tí a i Metabolisra and dỉsposỉtỉon oỉ caỉdmỉmetỉc agent 

dnacaltxt HCỈ m  humans and animal models. Drug Mtíab Dixpos 2004; 
32:1491-1500.

2. Padhỉ D, tí al. No eííect of renal hmcrion or dỉaỉysử on phannacokmetics 
of dnacalcet (Senỉipar/Mirapara). ơin Pharmacokintí 2005: 44: 509-16.

Preparatíons
Propríetary Preparationỉ (details are given in Volume B)
SingleHngredient Preparotioni. Austral.: Sensipan A u ỉtrũ -. 
Mimpara; Belg.: Mimpara; Braz.: Mimpara; Canađ.: Sensipa; 
Cz.: Mimpara; Pararegt; Dennt.: Mimpara; Fin.: Mimpara; F r : 
Mimpara; Ger.: Mimpara; Gr.: Mũnpara; Sensipar; H ang K o n .:  
Regpara; H ung.: Mimpara; Iri.: Mimpara; Israel: Mũnpan; 
ItaL: Mimpara; Pararegt; Jpn: Regpara; N eth.: Mimpan; 
N orw .: Mimpara; NZ: Sensipar; Pol.: Mimpara; PorL: Mimpan; 
Rui.; Mimpara (Mminapa); Spain: Mimpaia; Swtd.; Mimpar.; 
Sw itz .: Mimpara; Turk.: Mimpara; UK: Mimpara; USA: Sensi ■ 
par.

clodronate
ATC — MÓ5BAÒ2. '
ATC Vet — QM05BA02.

Clodronic Acid IBAN, USAN. rtNNÌ
Ácide Clodronique; Áddo dodrónico; Addum Clodronicum, 
Ợị MBP; CIjMDP; Clodrónico, ácido; DkhMDF; Klodronihap- 
põ; Klodronsyra; KnoqpoHOBaa KnaiOTa. 
(Oichloromethylene)diphosphonic add.
CK,CIAP2=244.9 
CAS — 10596-23-3.
ATC —  M0SBA02.
ATC Vet — QM05BA02.
UNII — 08Ỉ3BZ6866.

clodronate Disodium IUSAN, riNNMỊ
'177501; BM-06.011; Clodronas Dinatricum; Clodronate 
disodique; cìodronate Sodium; Clodronato disódico; 
Dichloromethane Diphosphonate Disodium; Dichloro- 
methylene Diphosphonate Disodium; Dinatrii Clodronas; 
Dĩnatrium klodronaatti; Dinatriumklodronat; Disódiụm 
Qodronate; Sodium Clodronate (BANM); Sodyum Klodrọnat; 
ZK-00091106; flMHaĩpnii KnoqpoHaT.
Disodium (díchloromethylene)diphosphonate tetrahydrate.
CH2a 2Na206P2,4H30=360.9
CAS -22560-50-5.
ATC — M05BA02.
ATC Vet — QMQ5BA02.
UNII —  N030400H8J (dodronate disodium tetrahydrate); 
Y05R4GCQ1H (ạnhydrous dodrortate disodium).

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Clodronate Disodium Tetrahydrate). A white or 
almost white, crystallíne powder. Freely soluble in water 
practically insoluble in alcohol; slỉghtly soluble Ũ1 methyi 
alcohol. A 5% solution in water has a pH of 3.0 to 4.5.

U se s  a n d  A d m in i s t r a t io n

Clođronate is a bisphosphonate with Ngeneral propertles 
similar to those of the other bisphosphonates (p. 1173.3). It 
inhibits bone resoiption, but appears to have less ettect on 
bone mineralisatìon than etídronate at comparable doses. 
Clodronate is used, generally as the disodium salt, as an 
adjunct in the treatment of severe hypercalcaemia 
assodated with malignancy. In addition, it is used in the 
management of osteolytic lesions and bone pain assodated 
with skeletal metastases. Doses are expressed in terms of 
anhydrous dodronate disodium; 125 mg of dođronate 
disodium tetrahydrate is equivalent to about lOOmg of 
anhydrous substãnce.

Clodronate is given by slow intravenous iniusion, diluted 
in sodium chloride 0.9% orglucose 5%, or orally, as a súigle 
daily dose or in 2 divided doses; (ood sbould be avoided íor 
at least 1 hour beỉore or 1 hour aíter an oral dose. 
Clodronate disodium is available in capsules of 400 mg and 
Standard tablets oỉ 800 mg. Tablets of dodronate disodium 
520 mg are also available in some countries, and have a 
greater bioavailabiỉity than the capsules or Standard tablets; 
one such tablet of dodronate disodium 520 mg is considered 
equivaỉent to about tvvo capsuỉes each containing clodro- 
nate disodium 400 mg or one 800-mg Standard tablet (but 
see Bioavailability, p. 1182.1).

In the management of osteolytìc lesions, hypercalcaemỉa, 
and bone pain assodated with skeletal metastases in 
patients with breast cancer or multiple myeloma, dodronate 
disodium 1.6g daily (4 capsules or 2 Standard tablets) is 
given orally, and may be increaseđ u  necessary to a 
maximum oỉ 3.2g daily. Altematívély a dose oí 1.04g (2 
tablets) daily, increased ư necessary up to 2.08 g daily, may 
be given as enhanced bioavailability tablets.

In hypercalcaem ia of m alignancy clodronate 
disodium is given by intravenous íníusion over not less 
than 2 hours in a dose of 300 mg in 500 mL of inỉusion 
solution daily on successive days until normocalcaemia is 
achieved (usually within 5 days); duration of treatment

All cross-reíerences reíer to entries in Volume A
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should not exceed 7 days. Altematìvely, it may be given as a 
single inưavenous iníusion of l.Sg in ỈOOmL oí inỉusion 
solutìon over a period of at least 4 hours. Once serum- 
caltíum concenttations have been reduced to an acceptable 
level, maintenance therapy may be given orally in similar 
doses to those used for initial oral ơeatment of metastases. If 
hypercalcaemia recurs, the intravenous dose may be 
rẽpeated.

For details oí admimstratìon in renaỉ impairment, see 
below.
General reíerences.
1. Pỉoskcr GL. Goa KL. Clodronate: a review oỉ ỉts pharmacoỉogỉcaỉ 

propertỉes and therapeutic dữcacy in resorptíve bonẽ dỉsease. Drugs 
1994; 47: 945-82.

2. Kanis JA. McCloskey EV. Clodronate. Cartcer 1997; 80 ($uppỉ): 1691-5.
3. Brandi ML. ỉmpiego del dodronaio nei disordinỉ deỉ metabolismo 

mỉneraìe: stato deirartc nelỉ'anno 2000. Minerva Med 2001; 92: 251-48.
4. Dando TM, Wỉseman LR. Cỉodronate: a rcvicw of its use ỉn the 

preventỉon oỉ bone metastases and the management of skeỉetaỉ 
compllcatỉons assocỉated wỉth bone metastases ỉn patỉems wỉth breast 
cancer. Drugs Aging 2004; 21: 949-62.

Administrotion. In Italy, dodronate is also used mtramus- 
cularìy.1’1 The usual dose for maintenance therapy of 
hypercalcaemia is lOOmg daily for 2 to 3 vveeks; in the 
prevention and ơeatment of postmenopausal osteoporosis, 
100 mg is given every 7 to 14 days. However, injection 
into the gluteal musde caused local hardening; severe 
pain at the injection site may lỉmit prolonged use of this 
route.1 In Canada, dodronate has been given subcuta- 
neously in doses of 1500mg in 50 to 250 mL of iníuãon 
solution over 2 to 3 houn, to treat hypercalcaemia asso- 
dated with malignancy. The chest and abdomen were the 
sites most Irequently used; pain was the most common 
adverse eííect.3
1. Rossini M  tí al. Intramuscuỉar dodronate therapy ỉn postmenopausal 

osteoporosis. Bortt 1999; 24: 125-9.
2. Filipponi p, tí  al. Imennỉttent versus contỉnuous dodronate 

adminỉstration in postmenopausaỉ women wỉth ỉow bone mass. Bone 
2000; 26: 269-74.

3. Roemer-Bécuvve c, tí ai. Saíety ol subcutaneous dodronate and efficacy 
in hypercaỉcaemỉa of maỉignancy: a aovel route of admỉnỉstraổon. Jpain 
Symptom Managt 2003; 26: 843-8.

Administration in renal impairment. A pharmacokìnetic 
study1 found that renal dearance oí intravenous dodronate 
was highly dependent on renal íunction. While recom- 
mending caution in interpreting these resuỉts for padents 
with malignancy or severe bone disease, the authors 
recommended the lollovving dose adịustments based on 
creatinine dearance (CC):
• c c  50 to 80mL/minute: up to 25% reduction in dose
• c c  12 to 49mL/minute: 25 to 50% dose reductíon
• c c  less than 12mL/minute: 50% dose reduction 
Licensed product information recommends similar dose 
adjustments for intravenous use. In diaỉysis patíents, it is 
suggested that the daily dose of dodronate disodium 300 mg 
is ỉníused betore haemodialysis sessions, and the dose 
reduced by 50% on dialysis-free days; duration of treatment 
should not exceed 5 days. Clodronate is partially removed 
from the drculation by peritoneal dialysis.

Dose recommendations for oraĩ dodronate in renal 
impairment vary betvveen countríes. In the UK the 
following adjustments are made:
• c c  betvveen 10 and 30mL/minute: 50% dose reduction
• c c  belovv lOmL/minute: conưa-indicated 
Altematively, some other countries such as Canada suggest 
the following dose adjustments:
• c c  50 to 80mL/minute: no dose reduction required
• c c  30 to 50mL/minute: 25% reduction in dose
• c c  less than 30 mL/minute: 50% reduction ỉn dosc
1. Saha H. tí al. Pharntacokỉnetícs of dodronate ỉn renaỉ íailure. J Bone 

Mitưr Ra 1994; 9: 1953-8.

Complex regional pain syndrome. Osteoporosis is one of 
the ỉeatures of complex regional pain syndrome (p. 8.1). 
Bisphosphonates may be of beneSt in controlling asso- 
dated pain in so me patients. In a small study,1 intra- 
venous dodronate 300 mg daily for 10 days signilicantly 
improved pain, tendemess, svvelling, and motion com- 
pared with placebo.
ỉ. Varenna M. et ai. Intraveaous dodronate in the treatment of reũex 

sympatheiỉc dysưophy syndrome: a randomhied, doubie blind. placebo 
cóntrolled study. J Rkeumatoi 2000; 27: 1477-83.

Hypercalcaemici. Bisphosphonates are the prelerred drugs 
for treating hypercalcaemia of malignancy (p. 1167.2) 
once the patient has been adequately rehydrated. Clodro- 
nate has been shovvn to be eHective1*4 ỉn the treatment of 
malignant hypercalcaemia. A small dose-response study3 
ỉound low-dose dodronate for mild cases to be as eHectíve 
as high-dose dodronate for moderate to severe cases oí 
tumour-induced hypercalcaemia.
1. 0'Rourke NP, tí a i Effective ỉreatment oĩ maỉignant hypercalcaemỉa 

with a single inưavenouỉ Iníusion of dodronate. Br J cãnctr 1993; 67:
560-3.

2. Eỉomaa L Blomqvỉsỉ c. Cỉodronate and other bỉsphosphonates as 
supportive therapy ỉn osteolysis due to maỉỉgnancy. Ađa Oneoỉ 1995; 34: 
629-36.

3. Shah s, et ai. Is there a dose response relatìonshỉp for dodronate in the 
ưeatment oí tumour induced hypercalcaemỉa? Br J Canar 2002; 86: 
1235-7.

4. Roemer-Bécuwe c tí ai. Saíety oi subcutaneous dodronate and eãicacy 
ỉn hypercaỉcaemỉa of maỉignancy: a novel route oỉ admỉnistration. JPain 
Symptom Manage 2003; 26. 843-8.

M alignant neoplasms o f the bone. Bisphosphonates are 
of beneht in some patients with metastatic bone disease 
(p. 700.3) not only to manage bone pain and hypercal- 
caemia, but to reduce skeletal complications such as írac- 
tures. Clodronate is licensed íor such use in many coun- 
tries. Studies in breast cancer paáents vrith bone 
'metastases ỉound that dodronate reduced the inddence of 
hactures,u  and delayed the time to onset of new bone 
events.13 (For mention of the use of dodronate to prevent 
ưeatment-related osteoporosis in breast cancer patients 
see Osteoporosis, below.) A meta-analysis4 conũrmed the 
benehts of the bisphosphonate in redudng skeletal events 
and hence morbidity, but not mortality; hovvever, no dear 
advantage could be shovvn versus pamidronate or zoledro- 
nate, which were also of beneht.

Whether bisphosphonates can prevent the development 
oỉ new skeletal metastases is undear. Results oí studies 
using dodronate to reduce skeletal metastases in vvomen 
with breast cancer have been conAictmg,1-5'7 and one study 
in women vvỉth node-positive disease actually suggested an 
increase in concomitant visceral metastases.6 Overall, the 
studies appeared limited by duration, and lurther data are 
needed.* In a trial of patients with multiple myeloma,,  oral 
dodronate was íound to slow the progression of skeletal 
disease, espedally in those patients vvith less overt disease at 
diagnosis; the authors suggested starting dodronate early in 
the course of the disease.
ỉ. Kanis JA. etal. Clodronate decreases the ừequency of skeletaỉ metastases 

in women vvith breast cancer. Boru 1996; 19:663-7.
2. Krìstensen B, tí ai. Oral dodronate ỉn breast cancer patíents vvith bone 

metastases: a randomiied snidy. J Intem Mtd 1999; 246: 67-74.
3. Ttibiana-Huỉỉn M, et ai. Essaỉ comparatỉỉ randomisé en doubỉe aveugỉe 

dodronate oraỉ 1600mg/j versus placebo chez des patientes avec 
métastases osseuses de cancer du sein: double-blỉnded controỉỉed study 
coinpanng dodronate versus placebo ỉn patíents with breast cancer bone 
mctastases. Buữ Canar 2001; 88:701-7.

4. Machado M. tí ai. Efficacy of clodronate. pamỉdronate, and zoledronate 
ỉn redudng morbidity and mortality ỉn cancer padents with bone 
metaatasỉs: a meta*anaỉysỉs oi randomỉxed dỉnical trìals. ơin Ther 2009; 
31: 962-79.

5. Dieỉ u, ctal. Rcducdon in new metastases ỉn breast cancer with adjuvant 
cỉodronate ơeatmenL N  Engl J Med 1998; 339: 357-63.

6. Saarto T, tí  a i Adịuvanỉ dodronate ưeatment does not reduce the 
ừequency oí skeỉetaỉ metastases in uode-positíve breast cancer patients: 
S-yearresuỉtsofarandomỉzedcontroUedtzỉaL JơinOncoÌ2QOỈ: 19:10- 
17.

7. Powles T, tí  al. Randomủed. pỉacebo-conưolled trìaỉ oỉ dodronate ỉn 
patỉents with prúnary operabỉe breast cancer. J ơin Oncol 2002; 20: 
3219-24.

8. H u m  M, Noble s. clodronate: a reviov of ỉts use ỉn breast cancer. Drugs 
Aging 1999; 15: 143-67.

9. McCloskey EV. tí al. A randomized trial of the effea ữí dodronate on 
skeỉetaỉ morbỉdity ỉn muỉtỉple myelotna. BrJ Haematol 1998; 100: 3Ỉ7-
25.

M ultiple myeloma. For the e£fect of bisphosphonates, 
induding dodronic add, on survival in multiple myeloma, 
see under Bisphosphonates, p. 1174.2.

Osteogenesb imperỉecto. Clodronate has been reported 
to be of beneht in a boy with osteogenesis imperiecta 
(p. 1167.3) type I. Starting at 13Vi years old he was given 
oral dodronate 400 mg daily for 5 years, and sustained no 
new low-trauma hactures during this time. Treatment was 
stopped for 8 months, but bone mineral density remained 
below normal limits. Clodronate was restarted at 800 mg 
daily and given with no untovvard eHects, until the patient 
vvas 22 years old, 8 years after initial reíerral.1
1. Ashtord RU. tt al. Oral dodronate as ữeatmem of osieogenesis 

imperíecta. Anh Dis Chitii 2003; s*: 945.

Osteoporosis. Bisphosphonates are used for the preven- 
tion and treatment of osteoporosis (p. 1168.1). Clodronate 
is licensed for this use in some countries. Studies of its use 
in daily oral doses, or intermittent intravenous iníusions.1 
or intramuscular injecĩions (at 7-, 10- or 14-day intervals) 
*-2 ỉound increases in bone mineral density at various sites 
in postmenopausal women wỉth osteoporosis or Iow bone 
mass. A large study3 in postmenopausal vvomen vvith ver- 
tebral osteopenia lound that oral dodronate 800 mg daily 
prevented bone loss in the lumbar spine and ỉemoral ưo- 
chanter, but not the ỉemoral neck; this dose has been 
shovvn to reduce vertebral hacture risk in women with 
postmenopausal or secondary osteoporosis.4 The risk of 
vertebral Iractures was also reduced in patients with arth- 
ritis receiving corticosteroids, who were given intramuscu- 
lar dodronate once weekly.’ Three years of oral dodro- 
nate ưeatment signihcantly reduced the inddence of 
spinal osteoporosis in patients with breast cancer who 
received adịuvant chemotherapy or antì-oesưogens, and 
thỉs reduction vvas still evident 7 years alter stopping 
dodronate.6 Oral dođronate may also be of beneht in 
reducing bone loss after heart ơansplantatìon,7 but the 
beneũts o! intravenous dodronate in a small prospective

study in patients receiving parenteral nutrítion (who are 
at high risk of osteoporosis) were uncertain.*
1. Fiỉỉpponỉ p, tí  ai. Intermỉttent versus continuous dodronate 

adminỉstratỉón ỉn postmenopausal women wỉth low bone mass. Bơru 
2000; 26: 269-74.

2. Rosàni M. tí ai. Intramuscular dodronate therapy ỉn postmenopausaỉ 
osteoporosis. Bont 1999: 24: 125-9.

3. Vãlimaki MJ, tí ai. Prevention oỉ bone ỉoss by dodronate ỉn earty 
postmenopausal women wỉth vertebraỉ osteopenia: a dose*findỉng 
study. Osteoporosà Int 2002; 13: 937-47.

4. McCIoskey E. tí ai. Cỉodronate ređuces vertebral ữacture risk ìn women 
with posunenopausaỉ or secondaiy osteoporosỉs: resuỉts of a double- 
biỉnd. placebo-controlled 3-year scudy. J Bone htírter Ba 2004; 19: 728-
36.

5. Fredỉanỉ B, tí aỉ. Bỉỉects of 4-year treatment with once-weekỉy 
dodronate on prevention oỉ cortỉcosỉertrid-ỉnduced booe loss and 
ỉractures in paúents with anhritỉs: evaỉuatíon wỉth dual-energy X-ray 
absorptỉoraetry and quantìtatỉve uitrasound. Bone 2003; 33: 575-81.

6. Saanõ T. tí al. Ten-yẽar foQow-up oí 3 years of oraỉ adjuvam dodronate 
therapy shows âgniữcam preventỉon oỉ osteoporosỉs in earty-stage 
breast cancer. J Cỉừi Oncol 2008; 26: 4289-95.

7. IppoUtỉ G, tí ai. Godronate treatment of estabỉỉshed bone loss ỉn cardỉac 
redpìentỉ: a randocnized study. Thmsplantation 2003; 75: 330-4.

8. Haderslev KV, tí ai. Efíect oí cydỉcaỉ ỉnoravenous dodronate therapy on 
bone mỉneral densỉty and marken oỉ bo ne tumover ỉn patỉents recdvỉng 
home paremeral nutritíon. Am J Qìn Nuír 2002; 76: 482-8.

Paget's disease of bone. Bisphosphonatẹs may be indi- 
catẽd for patìents with Paget's dỉseâse oí bone (p. 1169.3) 
ư bone pain is persistent, or to prevent íurther progression 
oí the disease. A revỉevv1 of dodronate stated that oral 
doses of 800 to 1600mg daily were eữective in reduang 
bone tumover in patients with Page^s dlsease, and that 
remission after stopping was longer with the higher dose. 
Duratỉon of therapy also appears to affect response;1 long- 
er ưeatment was assodated with a longer tíine to relapse.1 
Shon-tenn inttavenous dodronate (300mg daily for 5 to 
10 days) has also been íound to reduce biochemical mar- 
kers of bone tumover, and sustain remission for up to 1 
year.1-3
1. Plosker GL Goa KL. Clodronate: a revỉew of ỉts pharmacoỉogỉcaỉ 

propertỉes and therapeudc eữicacy ỉn resoiptỉve bone dlseáse. Drugs 
1994;47:945-82.

2. Khan SA. tí a i Duradon oí response with onl dodrooate ỉn Paget'ỉ 
. dỉsease oíbone. Boru 1996; 18:185-90.

3. Broggini M. t í  aỉ. short courses oỉ intravenous dođronate in the 
treatment of Paget̂ s đỉsease oỉ bone: a long-tenn follow-up trỉal. btí J 
ơin Pharmanỉ Ba 1993; 13: 301-4.

A d verse  Effects, Treatment, a n d  Precautíons
As for the bisphosphonates in general, p. 1174.3. 
Gastrointestinal symptoms with oral dodronate may be 
reduced by giving it in divided doses rather than as a single 
daily dose. Reversible increases in liver enzyme values and 
serum parathyroid hormone have occurred; transient 
moderate leucopenia has been reported. Monitoring of 
hepatíc and renal íunction, white ceU counts, and serum 
caldum and phosphate is advised. Clodronate has 
predpitated brondiospasm, even in patients vvith no history 
of asthma. Transient proteinuria has been reported 
immediately aíter intravenous infusion.

Gsrcinogenidty. Oesophageal cancer has been reported in 
padents who had taken oral bisphosphonates, see Cardno- 
genidty, under Bisphosphonates, p. 1175.2.

Effects on the eyes. For reports ot ocular eHects assodated 
vvith the bisphosphonates, induding dodronate, see under 
Bisphosphonates, p. 1175.2.

Effects on the Icidneys. For mentìon of renal íailure devel- 
oping in a patient with slightly ralsed serum-creatmine 
concentrations who subsequently received an inưavenons 
iníusion of dodronate, see under Bisphosphonates. 
p. 1176.1.

Effects on the musculoskeietal System. Osteonecrosis 01 
the jaw has been reported after the use of bisphosphon- 
ates, induding dodronate (see Effects on the Musculo- 
skeletal System, under Adverse Effects of Bisphosphon- 
ates, p. 1176.2).

EHects on the respiratory System. For a report of bron- 
chospasm in an aspirin-sensitive asthmatic, induced by an 
inhision of dodronate, see p. 1177.1.

Hypersensitivity. Allergic reactíons to bisphosphonates are 
rarẽ. For published reports oí cutaneous reactlons asso- 
dated vvỉth dodronate, see p. 1177.1.

Porphyría. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Poiphyria Centte Sweden, dassihes dodronate as not 
porphyrinõgenic; it may be used as a drug of first choice 
and no precaudons are needed.1
ỉ. The Drug Daubase íor Acute PorpbyrU. Avaỉlabỉe at: http://wvm. 

drugs-porphyrla.org (accessed 04/10/11)

Interadions
As for the bisphosphonates in general, p. 1177.2. .

The Symbol t  denotes a preparation no longer actively marketed

http://wvm
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Aminoglỳcosides. Severe hypocalcaemia has been 
reported after treatment with amikaãn,* or netilmidr,? in 
patients who had previously received dodronate. In both 
cases, signs oỉ amỉnoglycoside toxidty vvere evident; 
dodionate had been withdrawn in One patient upon start- 
ing the aminoglycoside,1 and in the other several vveeks 
beíore.2 Bisphosphonates and aminoglycosides can induce 
hypocaỉcaemia by diỉỉerent mechanisms and the eílects of 
both drugs may persist for several weeks: care should be 
taken when givữig them together.1'1
1, Mayorđomo Jt Rivera F. Severe hypocaỉcaemỉa aher ưeaunem with 

oral dodronate and aminogỉycoside. Ann OneoỊ 1993; 4: 432-3.
2. Peder$en-Bjergaard u. Myhre J. Severe hypocaỉcaemỉa aíter creaunem 

wỉth diphosphonate and amỉnoglycosỉde. BMJ 1991; 302; 295. 
Correctỉon. ibid.; 791.

Pharm acokinetics

Like other bisphosphonates. dodronate is poorly absotbed 
after oral doses. Absoiption is decreased by food, espedally 
by Products containing caldum or other polyvalent cations. 
Bioavailability is only 1 to 4%, and may đỉffer appreciably 
between dUíerent oral íormulations. On absorption or 
inơavenous dosage it is clearcd rapidly írom the blood with 
a reported plasma halt-lile of only about 2 hours, but has a 
high affinity for bone. Binding to serum plasma proteins is 
low. Clodronate is not metabolised. Over 70% of an 
inưavenous dose is excreted unchanged in the urine vvithin 
24 hours, the remainder being sequestered to bone tissue. 
References.
1. Conrad KA. Lee SM. Cỉodronate kỉneõcs and dynamics. ơin Pharmaeoỉ 

Ther 19*1; 30; 114-20.
2. Yakatan GJ, it  đ i cỉodronate kinetics and bỉoavailabilỉty. ơin pharmacol 

Ther 1982; 31: 402-10.
3. Yỉỉtalo p, etal. Compaiỉson ofpharmacokỉnetics ofdodronaie aftersingle 

and repeaied doses. Int J ơìn Pharmaaỉ Ther 1999; 37: 294-300.

Bioavailabiihy. Enhanced bioavailability tablets oỉ dodro- 
nate disodium are available in some countries, the licensed 
dose of vvhich is less than the dose oỉ the Standard ỉormu- 
lations (see Uses and Adminisưation, p. 1180.3). Hovvever, 
an open, randomỉsed, crossover study in 88 subjects íound 
that a 1040-mg dose of an enhanced tablet formulation 
provided only 52% of the bioavailable dose of 1600mg of 
a Standard capsule {ormulation.1
1. Lapham G. etaỉ. Bỉoavaiỉabiliiy of two dodronate íormulatioDS. BrJHosp 

Med 1996; 56: 231-3.

Preparatíons
Proprietary PreporaHom (details are given in Volume B)
Singie-ingrecBent Preparntioni. A u s tra l.: Boneíos; Austria: 
Boneỉos; Lođronat; Belg.: Bonefos; B ra z .: Boneỉos; Ostact; 
CamúL: Boneỉos; Clasteon; China: Boneỉos (S4-); De Wei (& 
ít); Di Gai Na (iầâtírt); Ya Kun Yu (R i* ? ); Cỉ.: Boneíos; 
Lodronat; D enm .: Bonelos; Fin.: Boneíos; clodrobon; Fr.: Clas- 
toban; Lytos; Ger.: Boneỉos; Clodron beta; Clodronf; Ostac 
Gr.: Boneíos; Ostac H ong Kong: Boneỉos; Ostact; H ung.: 
Boneỉos; Indon .: Boneíos; I i í :  Bonelos; Clasteon; Loronỷ; 
Israel. Boneỉos; Ita l. : Clasteoa' Climadod; Clodeosten; clodron; 
Clody; DUosỉonal; Motidod; Nĩklod; Osteonorm; Osteostab; 
Sodonatỷ; M aìaysia: Boneỉos; Mex.: Boneỉos; N eth .: Boneíos; 
Ostac N orw .: Boneíos; Phữipp.: Boneíos; Pol.: Bonelos; Sin- 
dronat; PorL: Boneíos; Ostac Rus.: Bonelos (Eoueộoc); clobứ 
(Knoỗnp); S-Afr.: Bonephos; Singapore: Boneíos; Ostac Spain: 
Boneỉos; S w e d Boneíos; Ostacỷ; Sw itz.: Boneíos; Ostacf; 
Thai.: Boneíos; T urk .: Boneíos; Froxinmn; UK: Boneỉos; Clas- 
teon; Loron; u kr .: ClodronSandoz (KaoapoaCaHaoa).

Denosumab (BAN, USAN, riNNì
AMG-162;.Dénosumab; Denosumabum; fleH03yMaõ. 

Tmmtmoglobulin G2, anti-(human RANK ligand) (human 
:monodonalAMG162 hẹavy chain), disulíide with human 
monodonal AMGI62 light Chain, dimer.
G4S —  615258-40-7.. ■ ■
ATC—M05BX04 ■
ATCVet A-QM05BX04.
UNII —  4EQZ6Y02HỊ

U ses a n d  Adm ỉnistration
Denosumab is a human monodonal antibody (p. 2561.1) 
that spedScaUy targets the receptor activator õf nùdear 
íactor-kappa B lỉgand (RANKL), a medỉator of the resorptive 
phase of bone remodelling. It is used in the treatment of 
osteoporosis (p. 1168.1) in postmenopausal vvomen or men 
who are at increased risk of ữactures. It is also used in the 
treatment of bone loss assodated vvith hormone ablation in 
men with prostate cancer at increased risk oỉ íractures, and 
bone loss assodated with adjuvant aromatase inhibitor 
therạpy in women with breast cancer at increased risk of 
hactures. Additionally, denosumab is used for the 
prevention of skeletal events assodated with bone 
metastases hom solid tumours (see Malignant Neoplasms 
o{ the Bone, p. 700.3). In the txeatment of giant cell tumour 
of bone, denosumab may be used where the tumour is

unresectable or where resection is likely to result in severe 
morbidity. It is given as a subcutaneous irýection into the 
thigh, abdomen, or upper arm.

For osteoporosis and for bone loss assodated with 
hormone ablation in men vvith prostate cancer or aromatase 
inhibitor therapy in vvomen wlth breast cancer, the 
recommended dose is denosumab 60 mg once every 6 
months.

For prevention of skeletal events assodated wỉth bone 
metastases hom solid tumours, denosumab 120 mg is given 
every 4 weeks.

For gỉant cell tumour of bone the recommended dose is 
120 mg given every 4 vveeks with an additional dose oỉ 
120 mg given on day s 8 and 15 of the first month of therapy.
■ Caldum and vitamin D supplementation is suggested to 

prevent hypocalcaemia.
Denosumab is also under investigation ỉor other 

conditions, induding rheumatoid arthritis and multiple 
myeloma; it is also being studied in the prevention oỉ bone 
metastases. A few patients with Paget's disease of bone have 
been treated with denosumab.

Reíerences.
1. Stopeck AT. tí al. Denosumab compared vvith zoledronic add ỉor the 
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ibid.: 1676.
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71: 1059-69.
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6. Anonymous. Denosumab for postmenopausal osteoporons? Drug Ther 
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Opin Orưoỉ 2012: 24: 397-403.

9. Smith MR. tí aỉ. Denosumab and bone-metastasis-ỉree survival in men 
wlth castniỉon-rerisiant prostate cancen results of a pha se 3. 
randomlsedL placebo-conưolled triaỉ. Lartctí 2012; 379: 39-46.

10. Hageman K. tí a i The role oỉ denosumab ÍOT prevention oỉ skeletal' 
related complicatỉons in mulúpie myeloma. Ann Pharmacother 2013; 47: 
1069-74.

11. Ford J. tí a i Systematíc review of the dinical effeaiveness and cost- 
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A d v e rse  Effects a n d  Precautions
The most common adverse eHects reponed with denosumab 
indude back pain, musculoskeletal pain, hypercholesterol- 
aemia, and cystitis. Other common adverse eỉỉects indude 
sdatica, gastrointestinal disturbances such as constípation 
anaemia, peripheral oedema, asthenia. vertígo, insomnia, 
prurirus, cardiac disorders su ch as angina and atrial 
íibrillanon, and other musculoskeletal disorders such as 
bone pain and myalgla. Skỉn reactions such as eczema or 
rash have occurred, and therapy may be stopped if 
symptoms are severe. Pancreatitís, occasionally íatal, has 
been reponed.

Inỉections reported duríng denosumab treatment indude 
upper respiratory-ưaa iníections, cystitis, pharyngitis, and 
herpes zoster. A higher indđence oí serious inỉections has 
also been reported. indudíng cellulitis, endocarditis, 
erysipelas, and iníections aỉỉecting the abdomen, urinary- 
traa, and ear. Cautìon is required in patients also taking 
immunosuppressive drugs or with an impaircd immune 
System.

Osteonecrosis oí the jaw has been reported rarely in 
patients taking denosumab, as with bisphosphonates (see 
p. 1176.3). A dental examinatìon shouỉd be carried out 
beíore starting ưeatment, and any necessary preventative 
neatment canied out íor those patients vvith risk ỉactors for 
osteonecrosis. Good oral hygiene should be maintaíned 
during ưeatraent.

Denosumab can cause severe hypocalcaemia and 
ỉatalities have occurred. Pre-existmg hypocalcaemia should 
be corrected beỉore ưeatment begỉns and caldum and 
vitamin D supplements should be taken duiing therapy. 
Caldum, phosphorus, and magnesium concentrations 
should be monitored in padents predisposed to hypocalc- 
aemia such as those wdth severe renal impairment or 
hypoparathyroidism.

A slightly higher inddence of new malignandes has been 
reported with denosumab, induding breast. reproductive, 
and gasưointestinal-tract cancers, although a causal link has 
not been established. In patients with prostate cancer 
receiving androgen-deprivation therapy, a higher inddence 
of cataracts and divertỉculitis was seen.

Denosumab ưeatment can suppress bone remodelling 
and patients should be monitored for adverse outcomes

su ch as delayed hacture healing, atypical hactures, an 1 
osteonecrosis of the jaw.

Pharm acokinetics
Peak plasma concentrations of denosumab occur a media; I 
oỉ 10 days aher a single subcutaneous dose in a ỉastín ! 
patient. Serum-denosumab concenưations then declin : 
over 3 to 5 months vvith a mean halỉ-iưe of about 26 days. 
No accumulation was seen with repeated dosing once ever' 
6 months. Denosumab is expected to be eỉimỉnated vi. L 
immunoglobulin dearance pathways. resulting in degrada 
tìon to small peptides and amino adds.
Reíerences.
1. Gỉbiansky L. tí al. Popuỉation pharmacokinetic analysis of denosumab í : 

padents with bone metastascs ừom solid rumours. Clin Phamacokint’. 
2012; 51:247-60.

2. Sutjandra U tí a i Popuỉatíon pharmacokỉnetỉc meta-analysis c \ 
denosumab ỉn healthy subjects and postmenopausal women witl 
osteopenỉa or osteoporosỉs. Cĩin Pharmacokintí 2011; 50: 793-807.

Preparations
Proprietary Preparotions (details are given in Volume B)
Sngle-ingredient Preparatioru. A u s íra l:  Prolia: Xgeva; A ustria  
Prolia; Belg.: Prolia; Xgeva; Canad.: Prolia; Xgeva; Cz.: Prolia 
Denm .: Prolia; Xgeva; F r.: Prolia; Xgeva; Ger.: Prolia; Xgeva 
Gr.: Prolia; H ung .: Prolìa; Ir l :  Prolia; Xgeva; Israel. Prolia 
Xgeva; Jpn: Pralia; Ranmark; N eth .: Prolia; Xgeva; N orw.: Pro 
lia; Xgeva; PoL: Prolia; Singapore: Prolia; Spain: Prolia; Xgeva 
SwetL: Prolia; Xgeva; Sw itz .: Prolia; UK: Prolia; Xgeva: Ukr. 
Prolia (nponna); USA: Prolia; Xgeva.

Eldecalcitol (riNNi
ED-71; Eldécalcitol; Eldecalcitolum; 3fibfleKaribL|nTO/i. 
(5Z,7£)-2P-(3-Hydroxypropoxy 1-9,10-secocholesta-5,7,l 0( 19 y 
triene-la,3P,25-triol.
Cx>Hso05=490.7
CAS — 104121-92-8.
UNII —  I2JP8UE90H.
NOTE. Do not coníuse with elocalcitol (p. 2357.3).

P ro íi/e

Eldecaldtol is a derivative of vitamin D (p. 2112.3) that is 
used íor the management of osteoporosis (p. 1168.1). The 
usual oral dose is 750nanograms daily, although this may 
be reduced to 500nanograms in patients unable to tolerate 
the higher dosage. The main adverse eữects are hypercal- 
caemia and its assodated eữeas such as hypercalduria. 
Reviews.
1. Saníord M. McCormack PL. Eldecalcitol: a review oí its use ỉn the 

treatment of osteoporosis. Drugt 2011; 71: 1755-70. Conectlon. ibid. 
2390.

Preparations
Proprietary Preparatiom (details are given in Volume B) 
Single-ingrcdient Preporations. Jpn: Edứol. s

Etidronate
ATC— M05BA01.
ATC Vet —  QM05BA0Ì.

E tid ro n ic  A c id  /SAN, USAN, rlNNÌ 
•Acide Ếtidronique; Âcido etidrõnico; Acidum Etidronicum; 
Etidrónico, ácido; Etidronihappo; Etidronsyra; 3TMflpoHOBafl 
Kncnora.

. 1-Hydroxyethylidenedi(phosphonic acid).
C2H,07P2=206.0 ................. ’
CÃS —2809-21-4. ■
ATC —  M05BA01.
ATC Vet —  QMOSBAOI.
UNII —  M2F465RỒXU.

E tid ro n a te  D is o d iu m  IUSAN, riNNMì 
Dinatrii etidronas; Dinatriumetidronaatti; Dinatriumetidro- 

. nat;, Dinatrium-etidronát; Disodium Étidronate (BANM); 
Disodu .etydronian; Discxiyum Etidronat; EHDP; Etidronas 
Dinatricum; Etidronat-Dinatrium; Etidronate Disodique; 
Étidronate disodique; Etidronato disódico; ÍỊnHaTpníi 
3fMflpÒHaT.
Disódiúm dihydrogen (1 -hydroxyethylidene)diphospho- 
nate. 7 
C2H6Na2O7Pj=2S0.0 
CÃ5 —  7414-83-7.
ATC —  M0S8A01.
ATC Vet —  QM0S8A01.
UNII —  M16PXG993G.

All cross-reíerences reíer to entrles in Volume A

http://www.joumalsljbrary.nihr.ac.uk/
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NOTE. Other etidronic acld sodium salts are designated as 
etídronate monosodium. etidronate trisodium, and etidron- 
ate teưasodium. The name etidronate sodium is used only 
in Martindale where the salt cannot be identiSed more 
predsely.
Pharmacopoeias. In E ur. (see p. vii), Jpn , and us.
Ph. Eui. 8: (Etidronate Disođium). A vvhite or yellovvish, 
hygroscopic powder. Freely soluble in vvater; practically 
insoluble in alcohol and in acetone. A 1% solution in water 
has a pH of 4.2 to 5.2. Store in aỉrtight containers.
USP 36: (Etidronate Disodium). A white povvder that may 
contain lumps. Freely soluble in water; practically insoluble 
in alcohol. Store in airtight containers. pH of a 1% solution 
in water is between 4.2 and 5.2.

Uses a n d  Adm inistration
Etidronate is a bisphosphonate with general properties 
similarto those oi the other bisphosphonates (p. 1173.3). It 
inhibits the grovvth and dissolution of hydroxyapatite 
crystals in bone and may also directly impair osteodast 
activity. It diminishes bone resoipdon and thus reduces 
bone tũmover.

Etìdronate is given in bone disorders in which excessive 
bone resorption is a problem, such as Paget's disease oỉ bone 
and osteoporosis. In adđỉtịon, it may be used for the 
prevention and treatment o’f éctopic (heterotopic) ossihca- 
tion. Etidronate may also bé given orally after a course of 
intravenous bisphosphonate in the management of hyper- 
calcaemia of malignancy: A chelate of etìdronate with 
radioactive technetium-99m (p. 2228.1) is used diagnosti- 
cally as a bone scanning agent and a simiỉar compound with 
rhenium-186 for the palliation of bone metastases in 
prostate cancer (see belõw).

Etídronate is given orally as the disodium salt, usually as 
a single daily dose. Food should be avoided for 2 hours 
beỉore and after oral doses. Etidronate disodiưm has also 
been given by slow intravenous inỉusion.

In the treatment of Paget's disease, etidronate 
disodium is given oraỉly in a usual initiaỉ dose oỉ 5 mg/kg 
daily for not more than 6 months. Doses above lOmg/kg 
daily should be reserved for severe disease and should not 
be given for more than 3 months at a time. The maximum 
dose is 20mg/kg daily. The response to etidronate may be 
slow in onset and may continue for several months aíter 
stopping therapy. Thereíore, hirther treatment should only 
be given after a drug-free interval of at least 3 months and 
after evidence of relapse; it should not be given tor longer 
than the initial treatment.

For the treatment of osteoporosis, the prevention of 
bone loss in postmenopausal women, and the prevention 
and treatment of corticosteroid-induced osteoporosis, 
etìdronate is given in an interaũttent or cydical regimen 
with a caldum salt; oral etidronate disodium 400 mg is given 
daily for 14 days íollovved by the equivalent of 500 mg of 
elemental caldum orally for 76 days. Treatment has 
continued for 3 years in most patìents; a smaỉl number of 
patíents have been successtully treated for up to 7 years. The 
optimum duratìon of ưeatment has not been established.

For the preventíon and treatment of ectoplc ossiíĩca- 
tion  complicating hip replacement etidronate disodium has 
been given orally in a dose of 20 mg/kg daily foi 1 month 
beíore and 3 months aíter the operation. For ectopic 
ossificatlon due to spinal cord injury it has been given in a 
dose of 20mg/kg daily for 2 vveeks followed by lũmg/kg 
daily for 10 weeks.

Etidronate may be given in the management of 
hypercalcaemỉa of tnallgnancy, to maintain serum- 
caldum concentrations at an acceptable level aíter initial 
treatment with an intravenous bisphosphonate. Etidronate 
disodium 20mg/kg daily is given orally for 30 days, starting 
on the day aíter the last intravenous bisphosphonate dose. u 
effective, etidronate ưeatment may be extended to a 
maximum oỉ 90 days.

For details of administration in renal ũnpairment, see 
below.

Administrotion in renol impairtnenl. The B N F  has recom- 
mended that the oral dose of etidronate should be reduced 
in patients with mild renal impairment, and that its use 
should be avoided when impairment is more severe.

Ectopk ossihcation. Bisphosphonates that inhibit bone 
mineralisatỉon su ch as etidronate have been used to pre- 
vent ectopic ossiũcation (p. 103.2). Some studies, using 
higher and more prolonged oral doses (20mg/kg daily for 
6 months) than are generally recommended ĩor treatment 
aỉter spinal cord injưry, have suggested that this may 
improve eííectiveness.1-2 Etìdronate has also been used to 
treat caldphylaxis and vascular and soft-tissue caldScation 
assodated with haemodialysis.5' 5
1. Banovac K  tí aỉ. Treatmem of heterotopic ossiBcation aỉter spỉnal cord

ỉnjury. J Spinal Cord Med 1997: 20: 60-65.
2. Banovac K. The effect oỉ etídronate on late deveỉopment of heterotopic

ossiâcatỉon aỉler spinaỉ cord injuĩy. J spbuứ Cord Med 2000; 23: 40-4.

3. Hashiba u, tí ai. Inhibition of the progression oỉ aortỉc calcỉBcatíon by 
etỉdronate treatmeni ỉn hemodialysis patients: long-tenn effects. Tktr 
Aphtr Diai 2006; 10: 59-64.

4. Shiraishi N, tí ai. Successhỉt treaonent of a patíent vvith severe calõíỉc 
uremic aneriolopathy (caldphyỉaxis) by etidronate dỉsodỉum. Am J 
Kidney Dừ 2006; 48: 151-4.

5. Morỉ H. tí aỉ. Bridronate for the ưearment of Progressive tumoraỉ 
caỉdnosís ỉn hemodlaỉysỉs patỉencs. Intem Med 2007; 46: 1485-6.

Hypercalcoemia. Bisphosphonates (induding etìdronate 
aỉthough other bisphosphonates m a y  be more suitable) 
are the preíerred drugs for ưeating hypercalcaemia of 
malignancy (p. 1167.2) once the patient has been ade- 
quately rehydrated.

There are reports of response15 to oral etidronate 
5mg/kg tvvice daily in the treatment of hypercalcaemia 
assodated with subcutaneous íat necrosis of the n e w b o m  
rehaaory to Standard ưeatment.
1. Rice AM, Rivkees SA. Eúdronate therapy ỉor hypercaỉcemỉa in 

subcutaneous íat necrosis oỉ the newbom. J PediatT 1999; 134: 349-51.
2. Wỉadrowski TP, Marshman ỡ. Subcutaneous far necrosỉs oỉ the newborn 

íoUovving hypothermia and compỉicated by pain and hypercaỉcaemỉa. 
Ausưaias J Dermatol 2001; 42: 207-10.

3. Truỉỉemans B, a  a i Etỉdronate per os dans le cadre d'une hypercaỉcémỉe 
secondaire à ưne cytostéatonécrose compliquée de néphrocalclnose. 
Anh Pediatr 2007; li 170̂ 2.

Malignant neoplasms of the bone. Bisphosphonates are 
of beneht in some patients with metastatic bone dlsease 
(p. 700.3). Etidronate, labelled with rhenium-186 or its 
isotope rhenium-188, is useđ ỉor the paỉỉiation of painỉul 
bone metastases of prostate,1-2 breast,-4 lung,4-5 and var- 
ious other cancers.4
1. Han SH. tí al. The Pỉacorhen stiidy: a double-bỉind, placebo-controĩled, 

randomized redionudide smdy wỉth IMRe-etidronate ỉn hormone- 
resỉstam prostate cancer patíents vvith painíul bone metastases. J Nud 
Med 2002; 43: ỉ 150-6.

2. Liepe K tí al. Therapeutỉc eữiciency o( rhenium-188-HEDP in hum an 
prostate cancer skelêtal metastases. BrJ Cđỉtcer 2003; 89: 625-9.

3. Sduto R, tí ai. Metastatic bone pain palỉỉatíon wỉth 89-Sr and 186-Re- 
HEDP in breast cancer patients. Breast Cancer Res Treat 2001; 66:101-9.

4. u  s, tí ai. Rhenium* 188 HEDP to ưeat painhiỉ bone metastases. Qin Nud 
Med 2001; 26: 919-22.

5. Zhang H. tí ai. Rhenỉura-188-HEDP therapy íor the paỉỉỉatỉon of paỉn due 
to osseous metastases in lung cancer patìents. Cancer Biother Radỉơpharm 
2003; 18: 719-26.

Malignanl neoplasms o f ffte breast. For the suggestion 
that bisphosphonates, including etídronate, m a y  reduce 
the nsk of breast cancer, see Malignant Neoplasms of the 
Breast under Bisphosphonates, p. 1174.2.

Osteoporosis. Bisphosphonates are used in the prevention 
and treatment of osteoporosis (p. 1168.1). Etidxonate is 
used in a cydical regimen for both the treatment and pre- 
vention of postmenopausal osteoporosis. It increases 
bone mineral density (BMD), largely in the lumbar spine 
and íemoral neck, and reduces the risk of vertebral frac- 
tures,1-2 but not non-vertebraỉ ứaaures.2 Additive effects 
on B M D  have been ỉound vvhen etidronate was used with 
oesưogen.1 Etidronate also prevents bone loss and main- 
tains or increases B M D  in cortỉcosteroid-mduced osteo- 
porosis,1-3 and has shown some benefit in redutíng bone 
loss aher otgan ttansplantatìon.1 In an uncontrolled study4 
in m e n  with idiopathic vertebral osteoporosis, cyclical eti- 
dronate increased B M D  at the lumbar spine.
1. Hanỉey DA. tí a i Etỉdronate therapy In the treatment and preventíon of 

osteoporosỉs. J ơừt Damtom 2000; 3:79-95.
2. VVelIs GA. tí ai. Etidronate for the primary and secondary preventỉon of 

osteoporotíc ừactures in postmenopausal women. Avaiỉable in The 
Cochrane Database oỉ Systematlc Revỉews; ỉssue 1. Chỉchester. John 
Wỉỉey; 2008 (accessed 15/04/08).

3. Adachỉ JD. t í  a i A pooỉed data analysis on the use of intermỉttent cydical 
etỉdronate therapy for the preventỉon and tteatment of cortỉcosteroỉd 
induced bone toss. J Rheumatol 2000; 27: 2424-31.

4. Anderson FH. tí  a i Effea ỡf ỉntermittent cydỉcaỉ disodiura etỉdronate 
therapy on bone mineral density in men with vertebral ỉraaures. Age 
Agting 1997; 26: 359-65.

Page^s disease of bone. Bisphosphonates m a y  be indi- 
cated £or patients with Paget's disease of bone (p. 1169.3) 
if bone pain is persistent, or to prevent íurther progression 
of the disease. Initial experience was with etidronate, but 
bisphosphonates that have less eHect on bone mineralisa- 
tion m a y  be preterred. In studies, alendronate1 and rise- 
dronate2 were found to be more eữective than etidronate.
ỉ. Siris E  tí ai. Comparatỉve study oỉ alendronate versus etỉdronate for the 

treatment of Paget's disease oí bone. J Qỉn Endoainoỉ Mtíab 1996; 81: 
961-7.

2. MỈUer PD, tí ai. A raodomỉxed. double-blind comparison of risedronate 
and etỉdronate in the treatroent of Paget's dỉseasé of bone. Am J Med 
1999; 106: 513-20.

A d v erse  Effects, Treatment, a n d  Precautions
As íor the bisphosphonates in general, p. 1174.3. Unlike the 
newer bisphosphonates etỉdronate produces marked 
imptdrment oỉ bone mineralisation at high therapeutic 
doses. A n  increase in bone pain m a y  occur in patients with 
Paget's disease. ỉmpairment oỉ bone mineralisation m a y  
result Ũ1 osteomalada, and hactures have been reporteđ. ữ  a 
íracture occurs etidronate should be stopped untìl healing is 
complete. Hyperphosphataemia m a y  occur, usually at high 
doses, but gẽnerâlly rêsolves 2 to 4 weeks after the end of

therapy. There have been reports of paraesthesias, 
p»eripheral neuropathy, and conlusion. Buming oí the 
tongue, alopeda, erythema muỉtíỉorme, and exacerbation of 
asthma have occuưed rarely. Transient loss or alteration of 
taste has been reported mainly during and aíter inữavenous 
infusion.

Careinogenicily. Oesophageal cancer has been reported in 
patients who had taken oral bisphosphonates, induding 
etidronate, see Cardnogenidty, under Bisphosphonates, 
p. 1175.2.

Effeds on the blood. For a report of pancytopenia caused 
by etidronate therapy, see Eữects on the Skin, below.

Effeds on the earỉ. Ototoxidty, maniỉest as tỉnnitus and 
hearing loss, has been reported1 in 2 patients given eti- 
dronate for osteoporosis; both patients had pre-existing 
otosderosis and the authors recommended that those with 
ear pathology be monitored audiometrically when given 
bisphosphonates.

1. YeỊO s. tí aỉ. Further hearing loss during osteoporosis treatment with 
etídronate. Posĩgrad Med J 1998; 74: 363—4.

Effects 00 the eyes. For repoits oỉ ocular eừects assodated 
with the bisphosphonates, induding etìdronate, see under 
Bisphosphonates, p. 1175.2.

Effects on the gastrointestinal tract. Oral etídronate was 
not assodated with an increased inddence of upper gas- 
trointestinal problems in a retrospectìve cohort study.1 
There was also no evidence of an increased inddence oí 
gasơointestinal effects when given with NSAIDs or corti- 
costeroids. Similarly, another large cohort study tound no 
increased risk oí peptic ulcer disease assodated with the 
use of cyclical etidronate.2 However, oesophageal ulcer- 
atíon has been reported vvith daily etiđronate;3''1 fn One 
case possibly assodated with incorrect use,3 and in 
another. complicated by prior use oí didoíenac, and a his- 
tory of gastro-oesophageal reílux disease.4
1. van Staa T. tí  ai. Ưpper gastrointestỉnal ađverse events and cydỉcai 

etỉdronate. Am J Med 1997; 103:462-7.
2. Burger H, tí a i Cydỉcaỉ etỉdronate use ỉs not assodated with symptoms 

oỉpeptíc uỉcer dỉsease. Eur J ơin Phamaeol 2000; 56: 319-22.
3. Macêdo G, tí aỉ. uỉceraúve esophagỉtỉs caused bỷ etídronate. Gastrointest 

ầndose 2001; 33; 250-1.
4. Maroy B. Ulcère géant de rcesophage probabỉémeiit dú ả la prise 

d'éddronate. Castroentiroỉ Qin Biol 2001; 25: 917-18.

Effeds on the Iddneys. Bisphosphonates are exaeted by 
the kidneys, thus caution is advised in patients with renal 
impaữment, When given by intravẹnous inhision for the 
ưeatment of hypercalcaemia of maỉignancy they have 
been reported to affea renal íunction adversely; hypercal- 
caemia or malignancy may also have contributed. For 
reports of renal íailure assodated vvith etidronate see 
under Bisphosphonates, p. 1176.1.

Effects on the musculoskeletal System. Atypical ừactures 
and osteonecrosis of the jaw have been reported after the 
use of bisphosphonates, see under Adverse Eíỉects of Bis- 
phosphonates, p. 1176.2 and p. 1176.3, respectively.

Effects on mental State. Sensory halluđnations and corưu- 
sion were reported in an elderly vvoman given daily eti- 
dronate for a  week. Symptoms resolved OỊ1 stopping the 
drug and recurred on rechallenge.1 Mood disturbances, 
lack of concentration, and memory impaữment were also 
reported in 3 patients receiving longer-term cydical ơeat- 
ment; symptoms again diminished on stopping eddronate 
and reappeared after rechallenge.2
1. Bumet SP, Petrỉe Jp. Wake up and smell the roses'— a drug reactỉon to 

ẽtídronatẽ. AustNZJMed 1999; 29: 93.
2. VVolííenbune! BHR, van der Ktauw MM. Psychische bijwerkingen van 

behandeỉỉng met bisíosíonaten. Ned Ttịdschr Gmeeskd 2003; Ỉ47: 35-7.

Effects on the respiratory System. For a report of bron- 
chospasm induced by etidronate in an aspirin-sensitive 
asthmatic, see p. 1177.1. For a report of íatal cardiorespira- 
tory tailure secondary to acute respiratory distress 
syndrome caused by etidronate, see Eữects on the Skin, 
bẽlow.

Effects on the sldn. A 47-year old vvoman with a history 
of auto-immune rheumatic disease developed toxic epider- 
mal necrolysis, pancytopenia, and acute respiratory dis- 
tress syndrome 7 days aíter starting etidronate for osteo- 
porosis; she died of cardiorespiratory lailure, secondary to 
the acute respữatory distress syndrome, despite aggressive 
supportìve measures.1
1. Corìdey G, Isenberg DA. Toxic epidermal nccrolysis. pincytopcnla and 

adult rcaplratcrry ̂ ndrome. Br J RHeumatữl 1995; 34; 798.

Hypersensitivity. Allergic reactions to bisphosphonates do 
occur but appeár to be rare (see p. 1177.1).

Porphyría. The Drug Database íor Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and

The Symbol t  denotes a preparation no longer actively marketed
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the Poiphyria Centre Sweden, dasáSes etídronate as not 
porphyrinogenic; it may be used as a drug oỉ Srst choice 
and no precautions are needed.1
ỉ. The Drug Database íor Acute Porphyrúu Avaỉỉable at: http://www. 

drugs-poỉphyiia.org (accessed 04/10/11)

Interactions

As íor the bisphosphonates in general, p. 1177.2.

Anti-inHanvnatory drugs. For a lack oi apparent interac- 
tion between cydical etídronate and conicosteroids or 
NSAIDs see under EHects on the Gastrointestinal Tract, 
p. 1183.3.

Pharm acokinetics
Aíter oral doses oỉ etidronate, absorption is vaiiable and 
appears to be dose dependent. At usuâl doses about 1 to 6% 
oỉ a dose is absoibed. Absorptìon is reduced by íood, 
especially by Products containing calcium or other 
polyvalent cations. Etidronate is rapidly deared írom the 
blood and has been reported to have a plasma half-life of 1 
to 6 hours. It is not metabolised. About 50% is excreted in 
the urine within 24 hours. the remainderbeing sequestered 
to bone and slovvly eliminated. The half-life of etidronate in 
bone exceeds 90 days. Unabsorbed etídronate appears in the 
íaeces.

Preparotions
Propóetary Preparations (details are given in Volume B)

Sngle-ingredient Preparations. Arg.: Diíosíen; A ustrai.:
Didronel; A u str ia : Didronelt; B dg .: Osteodidronel' Canad.: 
Didronelt; China: Bang Te lin  Gende ỢSM ): Luodi
(ỉ&iâ); Yilin D ettm .: Didronatet; DỉdroneL' Fừu: Didro-
nateb Fr.: Didronel; Ger.: Didronelt: Dịphost; EtidronỶ; Gr.: 
Anfozan; Biobedine; Dralen; Eopon: Etidron; Etiplus; Femino- 
ũex; Maxibral; OĐodn; Osfo; Ostedron; Osteodiũg; Osteoton; 
Ostogene; Ostopor; SomaAex; Sterodome; Sviroxit; Tilíeran; 
IndùK  Disonate; Dronate-OSt; Etiỉem; IrL: Didronelt; Israet: 
DidroneL' ItaL: Etidron; Jpn: Didronel; N e tìI.: Didronelt; 
N orw .: Didrónate; N Z: Didronel; Etidratet; PoL: Ostedront: 
Rus.: Xyditon (Kckkbậoh); s ingapore. Diíosíen; Spain: Dưos 
fenf; Osteum; Sw ed.: Didronatet; Sw itz.: Didronelt; Thai.: 
Dưosỉen; T urk .: Didronat' VK: Didronel; USA: Didronel.

Muh inyiedient Preporations. Arg.: Emoíorm Totab Squam; 
Squam; A ustraL: Didrocal; CatuuL: Didrocaỉ; Etídrocal; Gen- 
Etì-Cal-h Novo-Etídronatecal; Denm .: Didronate Caldumt; 
Fin.: Didronate + Calđumt; Ger.: Didronel Kit; /li: Didronel 
PMO+; Neth.: Didrokit; Norw.: Didronate + Calỉiumt; Swed.: 
Didronate + Caldum; UK: Didronel PMOt; Tiloetca Combi.
Phormocopoeid Preporations
BP 2014: Etidronate Tablets;
USP 36: Etidronate Disodium Tablets.

Gallium Nitrate ÍUSAN)
Gallo, nrtrato de; NSC-15200; WR-135675. 
Ga(N03)3,9H20=417.9 ■
CAS — 13494-90-1 ■ (anhydrơus gallium nitrate); 135886-70-3 
(gatliùm nitrate nonahỳdrate).-
■ UNII ■ VRA0C681ÓN:: (gạlliừm hitrate); Y2V2R4W9TQ
(anhydrous 'galhum rỊỊtrate)

U s e s  a n d  A d m in i s t r a t io n

Gallium nitrate is an inorganỉc metallic salt vvith bypocalc- 
aemic properties. It acts to decrease bone resorpdon by 
osteodasts. vvith a lesser and probably indirect increase in 
bone íonnation, and a consequent dedine in serum 
caldum.

Gallium niơate is used in the treatment oí hypercal- 
caemỉa assodated with malignant neoplasms. It has been 
inVẽstigated in other disorders assodated with abnonnally 
enhanced bone tumover, such as Paget's disease of bone, 
and is lĩnder investìgation in rehactory non-Hodgkin's 
lymphoma. For the treatment of hypercalcaemia of 
malignancy doses of 100 to 200mg/m2 may be given daily 
íor up to 5 days, diluted in 1 liơe of sodium chloride 0.9% or 
glucose 5% and inhised intravenously over 24 hours. 
Adequate hydration beíore and during ưeatment is 
essential: a urinary output of at least 2 litres daily should 
be maỉntained, and renaỉ ỉunction should be regulaiiy 
monitoređ.

Hypercalcaema. Gallium nitrate is used in the ơeatment 
of hypercalcaemia oí malignancy (p. 1167.2). It appears to 
be ehective in patients with solid tumours and increased 
levels of parathyroid-related protein.1-2
1. Chltambar CR. Gallium nitrate tevisitcd. Semái Oncol 2003; 30 (suppl); 

1-4.
2. Leyland-Jones B. Treatment of cancer-related hypercalcetnỉa: Ihe role of 

(aOium ninate. Stmin Oncũl 2003; 30 (suppl); 13-19.

PogeKs dìseaso of bone. Benehdal results1 were reported 
when gallìum niữate was given subcutaneously in doses 
oỉ 250 or 500 micrograins/kg daily for 14 days to patients 
vvith advanced Paget's disease oỉ bone (p. 1169.3). In this 
piỉot multicenưe study 14 days of gallium nitrate injec- 
tions vvere ỉollowed by 4 weeks off medicatỉon and the 
cyde repeated once.
1. Bodonan RS, ti ũl. A multicemer triaỉ oi low dose galỉỉum nỉtrate ỉn 

patỉents wỉth adyanced Paget̂ s đỉsease oỉ booe. J ơừt Endoainoỉ Metab 
1995; SO: 595-402.

A d v e rse  Effecfs, Treatment, a n d  Precautions
GaUium nitrate may produce serìous nephrotoxidty, 
espedally when given as a brief íntravenous inhiỉion; 
continuous ứiíusion, with adequate hydration, may reduce 
the inddence of renal damage. Serum creatínine should be 
monitored during therapy and ưeatment stopped if it 
exceeds 25rog/Iiưe. Gallium nitrate should be given vvith 
great care and in reduced doses, ư at all to patỉents vvith 
existing renal impairment.

Gasrrointestina! disturbances, rashes, metallic taste, 
visual and auditory disturbances, anaemiã, hypopho- 
sphataemia, and hypocalcaemia have also been reported.

Effeds on the nervous System. Although it has been sug- 
gested. given the Chemical similarity oí gallium to alumin- 
ium, that repeated doses, particularly in the presence of 
renal impairment, might lead to severe neurotoxidty,1 
studies in rats do not provide any evỉdence of Central neu- 
rological abnormalities.2
1. Altmânn p, CunnÌĐgham J. Hazards oỉ gaỉlỉum íor the ưeaunent of 

Paget's đỉsease oí bone. Lancti 1990; 535: 477.
2. Maikovic V, et al Hazards oí gallium for Paget's dỉsease of bone. Lanctí 

1990; 335: 1099. Correoion. ibid.; 1352.

Preparations
Propríeiary Praporotions (details are given in Volume B) 

Sngle-ingredient Preparotions. USA: Ganite.

Ibandronate
ATC — M0SBAO6.
ATC Vet —  QM058A06.

Ibandronic Acid (BAN, riNN)
Acide Ibandronique; Ácido ibandrỏnico; Acidum Ibandro- 
riicum; BM-21.0955;' Ibandrónico. ácido: Ibandronik Asit; 
Ịl6aHflpoHOBafl Kncnoĩa.
ỊÌ-Hydroxy-3-(methylpentylamino)propylidenẹ]díphospho- 
nicatíd. :
C9Ha N07P2=3192 . ■
CÁS—  114084-78-5. ■
ATC —  M058A06.
ATC Vet —  QM05BA06.
ỤNII —  UMD7G2653W. .

Ibandronate Sodium ỊUSANI 
Ibandronáté dè Sodium; Ibandronato sódico; Natrii 
IbandronạslNậtriumibandropaatti; NátriurriibandronạtSod- 
iurri Ibandronate (rlNNM); Sodium Ibandronate (BÁNM); 
Haĩpníi HốaHflp0 HaT.
C!1HzíNNa07PiH20=359.2 VCAS— 138926-19-9.
ATC —  M05BA06.
ATC Vet — QM058A06.
UNII —  J12U072QL0.

Uses a n d  Adm inistration
Ibandronate is an aminobisphosphonate (p. 1173.3) that is a 
potent ỉnhibitor of bone resorption. ỉt is used as the sodium 
salt in hypercalcaemia of malignancy, for the prevention of 
íracture and bone complications in patients with breast 
cancer and bone metastases, and ỉor the aeatment and 
prevention of postmenopausal osteoporosis.

Ibandronate sodium is given by intravenous inhision or 
orally, the dose being expressed in terms of ibandronic add; 
ibandronate sodium 1.13 mg is equivalent to about 1 mg oỉ 
ibandronic add. Spedỉic instructions for oral use (see 
Precautíons in Alendronate, p. 1172.3) should be íollovved 
to minimise adverse eílects and pennit adequate absotptíon.

Por hypercalcaemia of mallgnancy, a single intra- 
venous dose of the equivalent oỉ 2 to 4 mg ibandronic add is 
given, up to a maximum of 6mg: it is diluted in 500 mL of 
sodium chloride 0.9% OT glucose 5%, and inỉused over 2 
hours.

For the prevention of skeletal events in patients with 
breast cancer and bone metastases, the equivalent of 6 mg 
ibandronỉc add is given intravenously, diluted in lOOmL oí 
sodium chloride 0.9% or glucose 5%. and iníused over at

least 15 minutes. The dose is repeated every 3 to 4 yveeks. 
Altematively, ibandronic add 50 mg daily may be gi ven 
oraDy.

FÕr the prevention and neatment oí postmenopausal 
osteoporosis, ibandronate is given orally in a usual dose 
equlvalent to 150mg of ibandronic acid once monthly on 
the same date each month; altematively. 2.5 mg daily may 
be given. u  the once-monthly dose is missed, and the nex: 
scheduled dose is more than 7 days avvay, the dose shouli 
be taken the next moming, and the patient should ther 
retum to the original schedule. However, if the next dose i 
less than 7 days away, then the patient should vvait unti 
that next scheduled dose; 2 tablets must not be taken vviứiii 
the same week. Altematively, treatment may be giver 
inưavenously, in a dose equivalent to 3 mg of ibandronii 
add once every 3 months; the injection is given over 15 t( 
30 seconds. lí the dose is missed. the injection should bt 
given as soon as possible; the next injeaion should then bc 
rescheduled 3 months hom this injection, as it should not bt 
given more hequently than once every 3 months.

For details of doses in renal impairment, see belovv. 
General reĩerences.
1. Dooley M. Balíour JA. Ibandronaie. Druỹs 1999; 57: Ỉ01-108.
2. Barreit J, ti ai. ỉbandronate: a clinical pharmacological anc 

pharmacotóneiic updaie. J ơin Pharmaeoỉ 2004; 44: 951-65.
3. Anonymous. Ibandronate (Boniva); a new oraỉ bỉsphosphonate. Mtd let\ 

Dtuịs Ther 2005; 47: 35.
4. Guay DR. Ibandronate. an experìmemal intravenous bĩsphosphonate 

for osteoporosis, bone metasỉases. and hypercalcemỉa ỡf malignancy 
ĩharmaàtherapy 2006; 26: 655-73.

5. Zaỉdỉ M, et al Progression of eỉBcacy with ibandronate: a paradigm íor 
the deveỉopmem oí new bisphosphonates. Ann N Y Acad Sá 2007; 1117: 
273-82.

6. Reginster Xí, et ai. Ibandronate ỉn proílle: drug characreristỉcs and 
dỉnỉcaỉ effỉcacy. Bxptrl Opin Drug Mtíab Toxicoỉ 2008; 4: 941-51.

AdministroHon in renal impairment. UK and u s  licensed 
product information ỉor ibandronate States that the dose 
should be adjusted on the basis of Greatinỉne dearance 
(CC).

When used for the prevention of skeletal events m 
patients with breast cancer and bone metastases, the 
íollovving oral doses are recommended:
• cc equal to or greater than 50mL/minute: no

adjustment necessary
• cc less than 50mL/minute but equal to or greater than 

30mL/minute: 50 mg every other day
• cc belovv 30mL/minute: 50 mg once weekly
Since a 15-minute inỉusion time has not been studied in 
cancer patients with a cc less than 50mUminute. the 
{ollovving intravenous doses are recommended, to be given 
every 3 to 4 vveeks in a solution of sodium chloride 0.9% or 
glucõse 5%:
• c c  equal to or greater than 50mL/minute: no

adjustment necessary
• cc less than 50mL/minute, but equal to or greater than 

30mL/minute: 4mg in 500 mL of iníusion solution, 
inhised over 1 hour

• cc less than 30 mL/minute: 2mg in 500 mL oí iníusion 
solution, inhised over 1 hour

In patients with osteoporosis, the ỉollovgịng recommenda- 
tions are gỉven. ỉor oral or ũưravenous use:
• mild or moderate renal impairment (CC equal to or 

greater than 30mL/minute): no adjustment necessary
• cc below 30mỉ7minute: not recommended

Hypercaicaemia. Bisphosphonates are the preỉerred drugs 
íor txeatìng hypercalcaemia of malignancy (p. 1167.2) 
once the patíent has been adequately rehydrated. In a 
dose-response study,1 2mg of ibandronate vvas ỉound to 
be signiíicantly less eữective than 4 or 6mg in correcting 
hypercalcaemia, and response vvas better in those padents 
vvith breast cancer or haematological tumours. In compari- 
son to pamidronate,2 ibandronate was reported to be more 
ehective in those patients with higher initial baselìne 
serum caldum: duration of response was also longer with 
ibandronate. In a series o{ case reports, intravenous iban- 
dronate rapidly correaed hypercalcaemia and restored 
renal íunction in multiple myeloma patients. The authors 
suggested that, although unỉicensed ỉor this use, ibandro- 
nate sbould be considered in this patient population.3
1. Ralston SH. et al. Dose-responsc study oí Ibandronatc in tbc treatment oi 

caocer-usodated taypercalaemia. Br J Cancrr 1997; 73; 293-300.
2. Pcchcrstorlcr M .tía l. EOicacy and saỉety oi ibandronate in the treatment 

of hypercalceDiia of malỉgnancy: a randomỉxed multìecntric comparỉson 
to pãĩnidionate. Suppon C m  Coutr 2003; H: 339-47.

3. Henrich D. It at. Ibandronate for the treatment of hypercalcemia or 
nephrocaldnosú ỉn patỉenu wỉth multiple myeloma and acute renal 
tailure: case repotts. Acta Hoonatol (BữSílỊ 2006; 116:163-72.

Malignant neoplasms of ihe bone. Bisphosphonates are 
of beneht in some patients with metastatìc bone disease 
(p. 700.3) not only to manage bone pain and hypercal- 
caemia, but to reduce skeletal complications su ch as ỉrac- 
tures. Ibandronate is licensed for such use in many coun- 
tries. ỉn patients with bone metastases hom breast cancer, 
both oral1 and inưavenous2 ibandronate reduced the 
skeletal morbidity period rate (the number of 12-week 
periods with new bone complications). A pilot study5 in

All cross-references reíer to entries in  Volume A
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18 patients vvith skeletai metastases from varìous tumours, 
and vvith bone pain insuữidently controlled vvith opioid 
analgesỉcs, íound short-tenn intensive intravenous iban- 
dronate (4mg for 4 consecutive days) to signiũcantly 
reduce bone pain scores; this analgesic eữect was obtained 
vvlthin 7 days, and sustained for a hrnher 5 weeks. A 
revievv4 conduded that once-monthly intravenous dosing 
could aid compliance, since it can be given simultaneously 
with cancer therapy; the absence of any apparent renal 
toxidty assodated with ibandronate was a íurther advan- 
tage in its use in cancer patients.

Whether bisphosphonates can prevent the development 
of new skeletaỉ metastases is undear.
1. Trìpachy D, tí aỉ. Oral ibandronate ỉor che treatment of metastatic bone 

dỉsease in breast canccr. etíỉeacy and saíety results ỉrom a randomứed. 
doubie-blind, placebo-concrolled tríaỉ. Anrt Qncol 2004; 15: 743-50.

2. Body J-J, tí ai Incravenous ibacdronete reduces che intidence oí skeletãl 
compỉicadons in patiems with breast cancer and bone mecastases. Aỉưí 
Oncol 2003; 14: 1399-1405.

3. Mandnỉ t et aL EỈScacy and saỉecy oỉ ibandronace in che treaonent of 
opioid-resistanc bone pain assodated with metastatíc bone dỉsease: a 
pUot study. J ơừí Oncòl 2004; 22: 3587-92.

4. McCormack PLr Plosker GL. Ibandronic add: a review of ics use ỉn che 
treatment oỉ bone metascases of breasc cancer. Drugs 2006; 66:711-28.

Osteoporosis. Bisphosphonates are used íor the preven- 
tion and treatment of osteọporosis (p. 1168.1). In the 
ưeatment oí postmenopauẨal osteoporosis, oral ibandro- 
nate in inteimittent regimèns of 20 mg every aỉtemate 
day,1 or 20 mg vveekly2 hasbeen ỉound to have equivalent 
ef!ects on bone mineral dénsity (BMD) to 2.5 mg daily. 
Intennittent oral ibandronate (20 mg every altemate day 
íor 12 doses every 3 months) tvas also as eHective as the 
lower daily dose in redudng the inddence of osteoporotic 
ừactures in postmenopausal women.3 In the prevention of 
postmenopausal osteoporosis, both 2.5 mg daily4 and 
20 mg weekly5 prevented bone loss at the spine and hip. A 
large study compầring three ditterent monthly regimens 
with the 2.5 mg daily regimen íound them to be of similar 
efficacy in terms of improvement in lumbar BMD after 1 
year; 150mg given once monthly was considered to be 
superior to the low-dose daily regimen.6 A review7 con- 
duded that this unique once-monthỉy regime couỉd bene- 
fit patients by improving compliance.

Intravenous ibandronate 2 mg given every 3 months has 
also proven effectìve in increasing BMD in the treatment* 
and prevention,  of postmenopausal osteoporosis. A large, 
randomised, double-blind study compared 2 intravenous 
regimens (2 mg every 2 months and 3 mg every 3 months) 
tvith oral ibandronate 2.5 mg daily in postmenopausal 
women with osteoporosis. Aiter 1 year, both intravenous 
regimens increased lumbar BMD scores signihcantly more 
than the oral regimen. Similar results were obtained for 
proximal íemoral BMD scores, except that for íemoral neck 
BMD, the 2-monthly regứnen and daily oral regứnen vvere 
not signiBcantly different.10 After 2 years, these results were 
reported to have been maintained.11 In corticosteroỉd- 
induced osteoporosis, intravenous ibandronate 2 mg every 
3 months was better than daily oral aUacalddol at redudng 
venebral hactures.12-11 Intravenous ibandronate has also 
shovvn to be of beneht Ũ1 redudng bone loss after kidney 
tran sp lan ta tio n .14 A pilot study”  of intermittent 
ibandronate given intravenously to meri with severe 
osteoporosis signiBcantly íncreased BMD at the lumbar 
spine, ưochanter, and (emoral neck.
1. Riis BJ. tí aỉ. Ibandronace: a coraparison oi oraỉ đaily dosing versus 

intennittent dosing in postmenopausaỉ osteoporosis. J Bone Mtner Ra 
2001;16:1871-8.

2. Cooper c  tí ai EÍAcacy and saíety of oraỉ vveekly ibandronatc in the 
treatxnent of postmenopausal osteoporosỉs. J ơiit Endoainoỉ Mtíab 2003; 
88:4609-15.

3. Chesnut CH. tí al. Effects of oraỉ ibandronate admỉnistered daiỉy or 
incennỉttentỉy on fraccure risk ỉn pỡstmenopausal osteoporosís. J Bone 
Mỉntr Ra 2004; 19: 1241-9.

4. McClung MR, tí ai Oral daily ỉbandronate prevencs bone ỉoss in earìy 
postmenopausaỉ vvomen without osteoporosis. J Bcne Miner Ra 2004; 
19: 11-18.

5. Tankó LB, tí ai. Oral weckly ỉbandronate prevencs bone loss in 
postmenopausaỉ women. J ĩntern Med 2003; 254: 159-67.

6. MỈIỈer ro tí  aỉ. Monthỉy oraỉ ỉbandronate therapy in postmenopausal 
osteoporosỉs: 1-year results ỉrom the MOBILE stuđy. J Bone Uỉner Ra 
2005; 20: 1315-22.

7. Chesnut CH. Treating osteoporosis with bisphosphonates and addressỉng 
adherence: a revỉew of oral ibandronate. Drugs 2006; 66: 1351-9.

8. Adamỉ s, tí ai. ESicaqr and saỉety of ibandronate gỉven by ixuravenous 
injection once every 3 xnonths. Botu 2004; 34: 881-9.

9. Stakkestad JA. tí ai Intravenous ỉbandionate injecdons gi ven every 
three monthr. a new ueatment option to prévent bõne ỉoss in 
postmenopausal vvomen. Atm Rheum Dừ 2003; 62: 969-75.

10. Deỉxnas rô, tí  al. Intravenous ỉbandxonate tnjections ỉn postmenopausal 
vvotnen wỉch osteoporoâí: one-year results hom che dosỉng ỈĐtravenỡus 
ađminỉstracỉon stuđy. Arthrửis Rkeum 2006; 54: 1838-46.

11. Croom KF, Scott ù. Inoavenous Ỉbandronaỉe: ỉn the treacment oỉ 
osteoporosis. D ru g s  2006; 66:1593-1601.

12. Ringẽ JD, tí  a i Intennỉttent ỉntravenous ibandronate ỉnịectỉons reducè 
vertebraỉ ừacture tỉ$k ỉn cordcosteroỉd-induced osteoporosis: results 
hom a long-term comparatỉve study. Osttopomù ĩnt 2003; 14:801-7.

13. Rỉnge JD, tí oỉ. Three-month ỉbandronate bolus injection oữers 
íavõurable toỉerabilỉty and susuỉned eỉhcacy advanuge õver two years 
ín estabỉíshed cortỉcosteroiđ-ỉnduced oíteoporosís. Rhcumatoloqy (Oxfơrđ) 
2003;42:743-9.

14. Grotz w, tí aỉ. Eflea oỉ íbandronate on bone loss and renal functỉon after 
kidney cransplantatlon. J Am Soc Nephroỉ 2001; 12: 15 30-7.

15. Lamy o, tí ai Intravcnous ibandronate in men with osteoporosis: an 
open pilot study over 2 yearỉ. J Endocrinol Invest 2003; 26:728-32.

A d verse  Effects, Treatment, a n d  Precautions
As for the bisphosphonates in general, p. 1174.3. 
Gastrointestinal symptoms such as abdominal pain, 
dyspepãa, and nausea are the most hequent adverse eSects 
with oral ibandronate. Severe oesophageal reactions such as 
oesophagitis, and ulceration have occurred; patíents ỉhould 
be advised to stop taking the tablets and seek medical 
attention u they develop symptoms such as new or 

• worsening dysphagia, pain on swallowing, reơostemal 
pain, or heartbum. Gastric ulceration has been reporteđ. To 
minimise the risk of oesophageal reactions, precautions 
similar to those for alendronate (see p. 1172.3) should be 
observed. Anaemia and bronchospasm have occurred 
rarely, as has taste disturbance, paraesthesia, and uraemia. 
Seram caldum, magnesium, and phosphate should be 
monitored. Hypocalcaemia should be corrected beíore 
startỉng ibandronate therapy; adequate intáke ot caldum 
and vitamin D is important. Transient íever after parenteral 
use is common. Flu-like symptoms have been reported aíter 
both parenteral and intermittent oral use, typically aher the 
flnt dose.

Effeds on ihe musculoskeletal System. Atypical bactures 
and osteonecrosis of the jaw havẽ been repõrted aíter the 
use of bisphosphonates, induding ibandronate, see under 
Adverse Eữects of Bisphosphonates, p. 1176.2 and 
p. 1176.3, respectively.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Cenơe (NAPOS) and 
the Porphyria Cenưe Sweden, dassihes ibandronate as not 
porphyrinogenic; it may be used as a drug of first choice 
and no precautions are needed.1
1. The Drug Datâbase íor Acute Porphyria. Available ac http://www. 

drugs-porphyria.org (accessed 04/10/11)

Inỉeractíons
As for the bisphosphonates in general, p. 1177.2.

Pharm acokinetícs
Like other bisphosphonates, ibanđronate is poorly absorbed 
alter oral doses; absolute bioavailability is less than 1%. 
Absorptlon is decreased by íood, espeđally by Products 
containing caldum or other polyvalent cations. Bioavail- 
ability is reduced by about 90% vvhen given with food, by 
about 30% vvhen given half an hour beíore food, and by 
about 75% when given 2 hours aíterfood. About half of the 
absorbed portion is sequestered to bone; the remainder ỉs 
exaeted in urine. Plasma protein binding is about 87%. 
Bisphosphonates do not appear to be metabolised, ánd the 
unabsorbed {raction of ibandronate is excreted unchanged 
in the íaeces.
Reíerences.
t. Bergner R, a  ttl. Renal saỉety and pharmacokinelỉcs o{ ibandronate in 

muldple mỵeloma padents with or without impairrd renal íunction. J 
ain pharmacol 2007; 47: 942-50.

Preparatíons
Proprietary Preparations (details are given in Volume B)
Single-ingredient Preparations. Arg.: Adromux; Bandrobon; 
Bantuc; Bonviva; Brexell plus; Deltrox; Elasterin; Femorel; 
Ibanleg; Idena; Mesel; ModiAcal; Sílidral Uno; Austral.: Bon- 
dronat; Austría: Bondronat; Bonviva; Belg.: Bondronat: Bonvi- 
va; Braz.: Bonviva; Chữc. Bondronat; Bonvỉva; Darmas; Drona- 
val; Ibadrox; Ibames; Idena; Recaxin; China: Ai Ben (íí^ ); 
Bondronat ịỉĩ^ỷ l);  Jia Nuo shun (®iíl®); Cz.: Baxogar; Bon- 
denzat; Bondronat; Bonviva; Etanorden; Gerousia; lasibon; 
Mirdeiel; Ossica; Quodixor; Denm.: Bondronat; Bonviva; Eta- 
norden; Iasibon; Fin.: Bondronac Bonviva; Clastec Ibamyl;
Fr.: Bondronat; Bonviva; Ger.: Bondronat; Bonviva; Gr.: Bon- 
dronat; Bonviva; H ong Kottg: Bondronat; Bonvtva; Hung.-. 
Bondronat; Bonviva; Ossica; India: Bandrone; Bondronat; Bon- 
viva; Idrolos; ỉndon.-. Bondronac Bonviva; IrL: Bondenzaf; 
Bondronat; Boneíurbit; Bonviva; Iasibon; Keíon; Osbonelle; 
Israel-. Bonat; /mỉ.: Bondronat; Bonviva; Etanorden; Licobon- 
drat; Jpn: Bonviva; M alaỵsia: Bonviva; M a : Bondronatt; 
Bonviva; N eth.: Baxogan Bondenzaf: Bondronat; Boneíurbit; 
Bonvlva; Destarat; Etanorden; lasibon; Ibagenit; IbandroMy- 
lan; Ikametin; Licobondrat: Osbonelle: Phacebonate; Quodixor; 
Ribobanđron; Norw.: Bondronat; Bonviva; phữ ipp .: Bondrọ- 
nat; Bonviva; Pol.: Bondenzaf: Bondronat; Bonviva; Iasibon; 
Ossica; Port.: Bondenxat; Bondronat; Bonvlva; Destarat; Rus.: 
Bondronat (EoaspoHar); Bonviva (EoHBHBa); S .A fr.: Bondronat; 
Singapore: Bondronat; Bonviva; spain: Abrion; Bondẹnzaj7 
Bondronat; Bonviva; Sw ed.: Bondronat; Bonviva; Sivito: Bon- 
dronac Bonviva; Thai.: Bondronatt; Bonviva; Turk.: Bondro- 
nat; Bonviva: Osiban; UK: Bondronat; Bonviva; Ukr.: Bondro- 
nat (EoHapoHaT); Bonviva (EoHBHBa); USA: Boniva.
Muhi-ingredient Preparaiions. Arg.: Femorel Max; Modihcal 
Duo.

Incadronate

Incadronic Acid íriNN)

; Acide Incadronique; Ảcido incadrónico; Acidum Incadrom- 
cum; Cimadronic ' Acid; 'Incadrónico, ácido; YM-Í75; 
HHKaflpOHOB3fl Kncnoĩa.
[(Cycloheptylamino)methylene]dipHosphonicacid. 
C8H,9N06P2=28 7.2 
CAS — 124351-85-5.
UNII —  G5C4M8847E

Incadronate Disodium
Oisodium Incadronate (rlNNM); Incadronas Đinatrícum; 
Incadronate Disodique; Incadronato disódico; BymaTỌM
HHK3flp0H3T. ' '■ ■ ■ ■ ■ ■ ■
Disodium [(cycloheptylamino)methylene]diphosphonate. 
CaH,7N NaAP2=33ÌÍ-
C45 —  Ỉ3833Ỡ-18-4. ■ • ■ ■

ProPle .
Incadronate is an aminobisphosphonate (p. 1173.3) that íỉ a 
potent inhibitor of bone resorption. It is given by 
intravenous infusion as incadronate disodium ỉor hyper- 
caỉcaemia of maỉỉgnancy in a dose of lOmg over 2 to 4 
hours; if necessary this dose may be repeated at intervals of 
□o less than 1 vveek. Hypocalcaemia and hypotension may 
occur. Incadronate is under investỉgatíon ỉor the ưeatment 
of bone metastases in patíents with breast cancer. 
References.
ỉ. Usuỉ T. tí aỉ. Pharmacokỉnetics oỉ incadrooate, a new biỉphosphonate, in 

healthy volunteen and patỉents wtth mallgnancy-associated hypercal- 
cemia. ĩnt J ơin Phamaêoỉ Thtr 1997; 35: 239-44.

2. Matsumoto T, tí aL Comparative study of ỈĐcadronate and eỉcatonin Ù1 
patỉents vvith maỉỉgnancŷ assodated hypercaỉcaemỉa. J ỉm Med Ra 2002; 
30:230-43.

Preparatíons
PropriehBy Preparotìoní (details are given in Volume B)
Single-ingredient PrapomHons. O tìn a . Yin Fu (®ÍS); Jpn: 
Bisphonalh Phữìpp.: Bisphonal; Thai.: Bisphonal

Ip ríA avone  ỊriNNi

FL-ÍI3; IpHÁavona; lpriflavonum; HnpnệnaBOH.
7-lsopropoxyisofỉavone.
C18h ;Á=280.3 .
CAS —  35212-22-7.
ATC —  M05BX01. : .
ATC Vet —  QM058X01. 
u m  — 80BJ7WN25Z.

Pro/Ị7e

Ipriílavone is a synthetic isoOavonoid that inhibits 
resorption of bone and is available in some countries for 
the treatment of osteoporosis (p. 1168.1).Itisgivenorallyin 
a dose of 200 mg three times daily.

Osteoporosis. Despite an earlier íavourable report,1 a pro- 
spective randomised controlled study in postmenopausal 
women with low bone mass íailed to show prevention of 
bone Ioss or impro v e m e n ts  in marken of bone metabolism 
with ipriìlavone.2 There vvas also a signiBcant inddence of 
lymphopenia vvith the drug.
1. Agnusdci D. tí ai. Eííects of ipriflavone on bone mass and bone 

remodeling in patíencs vvith Mĩabíished posimenopausaỉ osteoporosỉs. 
Curr Ther Ra 1992; 51: 82-91.

2. Alexandersen p, tí ai. Ipriílavone in che ưeacment oí poscmenopausal 
Oíteoporosis: a randomỉzed controlled tríal. JAMA 2001; 285: 1482-8.

Preparations
Proprietary PreparaHom (details are given in Volume B)
Single-ingredĩent Preparolions. Brazs Osteoplus; Rebone; china: 
An Ti Fen Gu Su An (1 ^ 8 ) ;  Li La (*S ); Xin Yi
Sheng (ÍbỉS Í); ItaL: Osteoũx; Jpn: Ostén.
MolE-ingradient Prepanrtions. Arg.: Copelia; Indìa: CalAavone; 
Ipridol; Indon.: Vosteon; ƯK: Osteopro.

Lasofoxifene ÍBAN, HNNI <8 
Lasofoxifène; Lasofoxifeno; Lasofoxifenum; Pla30<ị)OKCM(ịieH. 
(-)-c/5 -5 ,6 ,7 ,8 -Tetrahydro-6 :phenỹl-5 -{p-[2 -(í-pyrrolidinyl)

:ethoxy]phenyl}-2 -naphthol. ___. . . . ■
C28H3,N O r4í3.6
CAS —  180916t16-9. ■■ ,. - :
ATC —  G03XC03. , ■
AĨC  Vet —  QG03XC0Ì . 
u m  — ■337Ố83N988

The Symbol <2> denotes a substance vvhose use may be restriaed in certain sports (see p. vui)The Symbol t  denotes a preparation no longer actively marketed

http://www
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L a so fo x ife n e  T a rtra te  ỊBANM, USAN, HNNMI0  
CP-336156CB; Usafoxifène, Tartrate de; Lasofoxifeni iartras; 
Tartrato de lasofoxifeno; /1a30<|K3Kpi<|>éHa.TapTpaT.;'í 
(-)-c/ỵ-5,6,7,8-TetTahydro-6-pti'enyl-5-{p-[2-(1-pỵrrplidiny1) 
ethoxy]pheny1}-2 -naphthol otartrate (1 :1 ). " :’j%- : ■
CMH31NỢỉ.ClH60 6=5636 ;
Ổ ịs —  190791-29-8 ■
ATC —  G03XC03 1 ■ '
ATC Vet —  ỌG03XC03 '  - '
UNII —  85X09V2GSO

N ơ re . The name Fablyn has been used as a trade mark ío r 
lasoỉoxiíene lanraie.

ProỊile
Lasofoxifene is a selective oesưogen receptor modulator 
siữúlar to raloxiíene (p. 2303.1). that was developed for the 
treatment of osteoporosis in  postmenopausal vvomen at 
increased risk of ừacture.

Reíerences.
1. Ccnnari ĩ.. Lasoíoxiícne. a new selectỉve estrogen recepíor modulator íor 

rhe rreatment of osreoporosis and vaginai atrophy. Exprt Opin 
Pharmacữthcr 2009; l<h 2209-20.

2. Curnmỉngs SR. tí ai. PHARL Study Invcsttgarors. Lasuíoxiíene in 
postmenopausal vvomen wiih oneoporosts. N Engl JMed 201 ơ; 362:686-
96.

3. LaCroix AZ, tí aỉ. PEÀRL ỉnvesiigaton. Breast cancer intidence in ứit 
randomỉzed PEARL irial of lasoíoxiíene in posimenopausai ostcoporotic 
women. JNatl Carteer Insl 2010; 102: 1706-15.

4. Ensnid K, et aì. Lasoíoxiíene and cardiovascular events in 
posunenopaìnal women wi\h oneoporoâv. Bve-year rtsuhs íxom ibc 
postmenopausal evaluatìon and risk reduolon wỉth lasoíoxỉíene 
(PEARL) triaL Gnuỉation 2010; 122: 1716-24.

5. Goldsteỉn SR. tí aí. Postmenopausal cvaluation and risk rcduction vvith 
lasoỉoxiíene (PEARL) trial: 5-year gynecologỉcal outcomes. Menopđuse 
2011; 1*: 17-22.

6. Peteison GM, tí a l Lasoĩoxưene: selectìve estrogen receptor modulator 
for the prevention and treatmem oỉ postmenopausa! osteoporosỉs. Arm 
ĩhamaeoừưr 2011; 45: 499-509.

Medronate

Medronic Acid /BAN, USAN, piNNi 
Acid medronique; Ạcide Médronique; Ácido medrónico; 
Acidum medronicum; Medrónico, ácido; MeppoHOBaa 
Kncnóta.
Methylenebis(phosphonìc acid).
CH6OsP2=176.0 
CAS —  1984-15-2.
UNII —  73OS0QIN3O.

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Medronic Ađd íor Radiophannaceutical 
Preparatìons). A white or almost white, amorphous or 
crystalline, hygroscopic powder. Very soluble in vvater; very 
slightly soluble in absolute alcohol; practicaUy insoluble in 
dỉđiloromethane. Store in airtight containers. Protect bom 
Hght.

Medronate Disodium IUSAN, piNNMỊ 
Disodium Medronate (BANM); Disodium Methylené Dipho- 
sphonate; MDP; Medronas Dinaứicum; Médronate Dis- 
'odique; Medronato disódico; AnHaĩpuỉl MenpoHaT. 
Disodium dihydrogerrmethylenediphosphonate. 
CH4N aAP 2 = 2 2 0 0  

C4S — 25687-89-4.
ỤNIt — HAYSMT18L3. ■

Proỉịle
Medronate is a bisphosphonate with general properties 
sũnilar to those of the other bisphosphonates (p. 1173.3). Ít 
has a strong affinity íor bone. Complexes of medronate 
disodium and stannous chloiide or Auoride, or medronic 
add, stannous chloride dihydrate, and ascorbic add, are 
labelled wlth radioactive tedmetium-99ni (p. 2228.1) and 
used diagnostically as bone scanning agents; they are given 
intravenously.

HypersensHivHy. For reíerence to a severe allergic reaction 
attributed to the medronate component of a radiopharma- 
ceutìcal, see under Adveise E£fects and Precautions oi Bis- 
phosphonates, p. 1177.1.

Preparotions

Propõetary Prapartrtions (detailỉ are given in Volume B)

Sõigle-ingredient Preparations. Denm.: Amerscan Medronatet; 
IrL: Medronate Draximaget; Israel: Prosstimage Kít (MDP).

MukHngredient Preporotions. Denrn.: American Sunnousỷ.

Minodronate

Minodronic Acid iriNNì
Acidẽ Minodronique; Ácldo minodrónico; Acidum mioo- 
droniciim; Ono-592ớ; YH-529; -YM-529; MnHOApoHoeaA' 
•KMỚIOTa. '■ ' - - ' - ' ĩ
(l-Hydroxy-2-imidazo[1,2-a]pyridin-3-ylethýlldéne)dỉpho- 
sphonic acid. ■'
QHi ỉNí OtP ^ Ị I  ' • • '  V "
CÁS—  127657-42-5. ■.
Úm — 40SGR63TGL ■ V ■ , .

Profìle
Minodronate is a bisphosphonate that inhibits bone 
resorption. It is given as minodronic add hydrate íor the 
ưeatment of osteoporosis; 1 mg is given orally once dally, 
usually in the moming. Speciỉic instructions for oral use 
(see Precautions in Alendronate, p. 1172.3) should be 
followed to minimise advene eííects and permit adequate 
absorption.

Preparations
Propríelory Preparcriions (details are given in Volume B) 
Single-ingredient Preparations. Jpn: Bonoteo: Recalbon.

Neridronate

Neridronic Acid ỊíìN N ì

Atìdè; Néridronique; Ácido neridrónico; Acidum héridrọni- 
. cum; AHDP; AHHexBP; Aminohexane Oiphósphònate; 

Neridrổnico, ácido; HepnflpOHoaan Knaioĩa. 
(6-Amino-1-hydroxyhexylidene)diphosphonic add. 
QHI7N07P2=277.1
Ớ s — 79778-41-9. . .  ..........
UNỊI—  8U27U3RIN4. ■

Neridronate Sodium ir iN N M Ị

Natrii Neridronas; ■ Nériđronate de Sodium; Neridroriato
sódico; HaTpnii HepnppoHaT.
UNII— H6JVB49Q0F.

P rọfi'/e

Nerídronate is an aminobisphosphonate with similar 
properties to those of the bisphosphonates in general 
(p. 1173.3). It inhibits bone resorption and is given 
intravenously as the sodium salt in the management of 
osteogeneãs imperíeaa (p. 1167.3); it has been used in the 
treatment of malignant hypercalcaemia (p. 1167.2) and 
diseases assodated with excessive bone tumover such as 
Paget’s disease oí bone (p. 1169.3) and osteoporosis 
(p. 1168.1). The intramuscular route has also been used. 
Reíerences.
1. OKourkc NP, tí al. Treatment ỡỉ maỉỉgnant hypercalcaemia with 

aminohexane bỉsphosphonate (nerỉdronate). BrJ Caneer 1994; 69: 914- 
17.

2. Rlipponi p, tí al. Paget’s diseaie oỉ bone: benehts oỉ oeridronate a$ a Brsi 
treatment and ỉn cases of reỉap$e aher dodronate. Bone 1998; 23: 543-8.

3. Adami s, t í  aỉ. Short-term intravenous therapy wỉth neridronate ỉn 
Paget's dỉsease. ơin Exp Rhcumatoỉ 2002; 20: 55-8.

4. Adami s, tí đỉ. lntnvenous neiidronate ỉn adulis with osteogenesis 
ỉmpeiíecta. J Bont Mừưr Ra 2003; 18: 126-30.

5. Braga V, tí (ử. Imravenous ỉntennỉttent neridronate in the treatment oí 
postmenopausal osteoporosis. Bone 2003; 33: 342-5.

6. CasceUa T. tí ai. Eữecũ oC neridronate ưeatmcnt in elderly vvomen with 
osteoporosis. J Endocrinol Invat 2005; 26: 202-8.

7. Ga RỈ D, tí aỉ. Intravenous nendronate in chỉldren wỉth osteogenesis 
imperỉecta: a randomỉxed controUed Sỉudy. J Bone Mìncr Ra 2005; 20: 
758-63.

8. Adamỉ s, tí eỉ. ỉncramusaiỉar nerỉdronate in postmenopausal women 
wlỉh low bone mineral density. CakifTửsue Inĩ 2008; 83: 30Ỉ-7.

9. Đenucd M. tí al Eữects of monthỉy intnmuscuỉar nerídronate ừi 
ĩheumaóc patknts ỉn chionic treaunent wiih ỉow-dose glucocorticoids. 
Oin Exp Riưumalol 2009; 27: $67-73.

Preparations
Propriekiry Preparotiom (detailỉ are given in Volume B) 
Singie-ingredìent Preparatiom. Ịtaí.: Nerixía.

odanacatib IUSAN, rìNNi 
ỏdanacatibum; 0flaHaKani6.
(25)-/V-(1-Cyanocyclopropy()-4-fluoro-4-methyl-2-{{(15)-22,2- 
trifluoro-1-l4'-(rriethylsulfonyl)(1,1'-bìphenyl)-4-yl]ethyl] 
amino)pentanamide. . ....
^2 ^3 0 3 5 = 5 2 5 .6  
045 —  603139-19-1.
u m  —  N673F6W2VH. _

Protile
Odanacatíb is a cathepsin-K inhibitor that reduces bone 
resorptìon. It is being investigated for the ưeatment 3f 
osteoporosis.
Reíerences.
1. Bone HG, tí aL odanacatỉb, a cathepsỉn-K ỉnhibitor for ỡsteoporosis a 

two-year $tuđy ỉn postmenopausaỉ women wỉth ỉow bone denáty J 
Bmi Mừưr Ra 2009; 25: 937-47.

2. Levvỉedd EM. odanacatỉb, a cathepsin K inhíbitor for the ưeatment ỉf 
osteoporosỉs and other skdetal dbõrders assodated with excessive bo: e 
remodcllng. IDrugs 2009; 12: 799-809.

Oxỉdronate

Oxỉdronĩc Acid ỊBAN. USAN, piNNi
Aade òxldrohiqúe; Ácìdo oxidrónico; Ặcidum óxidróhiaihn 
Oxidrónicò, ácido; OKCHApoHOBaa KncnoTa. 
(Hydroxymethylene)diphosphonic acid.
CHAPý=192.Ó 
CAS — 15468-10-7.
UNII — 71MR4V32TI.

Oxidronate Disodium ipiNNMi
Disodium Oxidronate; HMDP; Oxidrorias Dinatricum  
òxidrọnaté Disodique; Oxidronate Sodium; Oxidronatc 
disòdícọ; Sodiụm Ọxidronate (BANM); Ịịmaipm Okcmapo*
HáT.; ’
Disodỉurn (hydroxyrnẹthyiẹne)diphosphonate.
CH4Na20 7 pj=2 3 6 .0

CAS —  14255-61-9.
UNII —  H852YK87WP.

Proỉile
Oxidronate is a bisphosphonate vvith general propertiei 
súnìlar to those of the other bisphosphonates (p. 1173.3). Ii 
has a strong aỉSnity for bone. A chelate oi oxidronate 
disodium with radioactive technetium-99m (p. 2228.1) is 
used diagnostically as a bone scanning ạgent; it is given 
inơavenously.

Pamidronate
ATC —  M058A03. ■ ■
AĨCVet — QM05BA03. 
um — ỌỴY34470MC

P a m id ro n ic  A c id  (SAN, riNNỊ
Áạde Pamiclronique; Acido pamidrónico; Addum Pami- 
drõnicum; Aminóhydroxypropylidenebisphosphọnatè; ÁPD; 
ParĩỊidrónico, ấddó; Pamidronihappo; Pamidrónsyra; naMM-: 
ApoHỌBan KMcnoTa.
3-Amino-l-hydroxypropylidenebis(phosphonic add).
C3HnN07Pj=235.1
CÁS — 40391-99-9. ,
ATC — M058A03.
ATC Vet —  QM05BA03.

P a m id ro n a te  D is o d iu m  IUSAN, rtNNMi 
Aminohydroxypropylidenebisphosphonate Disodium; 'GGP- 
23339Ạ; CGP-23339AE; Dinatrii Pamidvonas Pentahydricus; 
Dinatriumpamidrõnaattipentahydraatti; Dinatriurn-pamidro- 
nát pentahydrátp Disodium Ãminohydroxypropylidenedi- 
phosphonate;! Disodium pãmidronate- (BANMÍ; Disọdu 
pamidronian piẹaowodny; Qisodyum Pamidroriat; Pạmi- 
dronaattldinatnum;. Pamidronas Dinatricum; Pamidronatdi- 
natrium; Pamidronatdinatriumpentahydrat; Pamldrohate 
Disodiqùe; Pamidronạte disòdique perítahydraté; Pamidro-

■ nato • disódico; Pamidronatum Dinatricum; ữnHaTpnii 
naMHApoHar.
Disodium 3-amino-1-hydroxypropylidenebisphosphonate 
pentahydrate.' . -
C3H9NNa20 ^ 23H2O=369:Ị -
C45 —  109552-15-0 (pamidronate disodium pentahydrate);

■ 57248-88-1 (anhydrous pơmidronate disodiumị.
ATC—.MOSBACữ.
ATC Vet — QM05BA03.
ÙNII — 8742T8ZQZA (pamidronate disodium pentahydrate); 
C7S8VWP5DH (anhydrous pamidronate disodium).

Ptiarmocopoeias. In Eur. (see p. vii) and us.

Ph. Eur. 8: (Pamidronate Disodium Pentahydrate). A white 
or almost white, crystalline powder. Soluble in water; 
practically insoluble in dichloromethane. It is sparingly 
soluble m dilute tnineral adds and dissolves in dilute 
alkaline Solutions. A 1.0% solution in water has a pH of 7.8 
to 8.8.

All cross-reíerences reíer to entries in Volume A
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USP 36: (Pamidronate Disodium). A white crystalline 
povvder. Soluble in water and in 2N sodium hydroxide; 
sparingly soluble 0.1N acetic add and in 0.1N hydrochloric 
add; practícally insoluble in organic solvents. pH of a 1 % 
solutíon in water is between 7.8 and 8.8. Store in airtíght 
containers at a temperature not exceeding 30 degrees.

Uses a n d  Adm inisừatìon
pamidronate is an aminobisphosphonate with gcneral 
properties simỉlar to those of the other bisphosphonates 
(p. 1173.3). It ỉnhibits bone resorption, but appears to have 
less eỉíect on bone mineralisation than etìdronate at 
comparable doses.

Panúdronate is used as an adjunct in the treatment of 
severe hypercalcaemia, espedally when assotiated with 
malignancy. It is also used in the treatment of osteolytíc 
lesions and bone pain in multiple myeloma or bone 
metastases assodated vvith breast cancer. It may also be oỉ 
beneăt in bone disorders assodated with excessive bone 
resoiption, induding Paget's disease of bone.

Pamídronate disodium is given by slow intravenous 
infusion. UK licensed product iníormation recommends 
inỉusion at a rate not exceeding 60mg/hour (or not 
exceeding 20mg/hour in patients with establisheđ or 
suspected renal impainnen t) and at a concentration not 
exceeding 60 mg per 250mL oí inhision solution (sodỉum 
chloride 0.9% or glucose,”5%). In the USA, the 
recommended concentration , of inỉusion and rate vary 
depending on the indication.

In hypercalcaemla of m allgnancy pamidionate 
disodium is given by slovv inưavenous iníusion in ỉ  total 
dose of 15 to 90 mg according to the initial plasma-caldum 
concentration. ỉn the UK, the total dose is given as a single 
inlusion or in divided doses over 2 to 4 days. In the USA, the 
total dose is given às a single infusion, doses of 60 mg to 
90 mg being given over 2 to 24 hours. Plasma-caldum 
concemrations generally start dedining 24 to 48 houn after 
a dose of pamidronate with normalisation vvithin 3 to 7 
days. Treatment may be repeated ư normocalcaemia is not 
achieved vvithin this time or u  hypercalcaemia recun.

In patíents with osteolytic lesions and bone paỉn of 
multiple myeloma orbone metastases assodated with breast 
cancer, pamidronate disodium may be given in doses of 
90 mg by intravenous inhision every 3 to 4 vvecks.

In the treatment of Paget's disease the dosage regimen 
in the UK is 30 mg by s!ow inhision once a week for 6 weeks 
(total dose 180 mg), or 30 mg in the first week then 60 mg 
every other week íor 6 weèks (total dose 210 mg). These 
couises may be repeated every 6 months, and the total dose 
increased ư necessary up to a maximum of 360 mg. 
Altematively, the dose used in the USA is 30 mg by iníusion 
over 4 hours, repeated on consecutive days to a total dose of 
90 mg. This course is repeated when dinically indicated.

For details of administration in renal impairment, see 
below.

Pamidronate has also been given orally.

General reíerences.
ỉ. Coukell AJ, Markham A. Pamidronate: a revíevv oỉ its use in the 

management of osteolytic bone metastases, tumour-induccd hypercal- 
caemia and Paget's dỉsease oỉ bone. Drugs Aging 1998; 12:149-48.

Administrotion in renal impairment. Pharmacokinetic stu- 
dies suggest that no dosage reduction of pamidronate 
disodium is required in patients vvith any degree of renal 
Impairment.’ However, UK product iníormation cunently 
recommends that the rate of inhision be reduced to a 
maximum of 20 mg/hour for patients with established or 
suspeaed renal impairment; use in those with severe 
renal impairment (creatinine dearance less than 
30 mL/minute) is not ađvised as dinical experience ũ Iim- 
ited.
I. Bcrenson JR. et aỉ. Pharmacokinetỉcs of pamldronate dísodium in 

patỉents wũh cancer vvith nonnal or impaired renal ỉunctỉon. J Qirt 
Pharmacoỉ 1997; 37; 285-90.

Complex regional pain syndrome. Osteoporosis is one of 
the íeatures of complex regional pain syndrome (p. 8.1). 
Bisphosphonates may be of beneht in controỉling asso- 
dated pain in some patients. In small studies, intravenous 
pamidronate 30 mg daily for 3 days, or at 1 mg/kg daily for 
1 or 3 days,1 or 60 mg daily for 3 days,2 signihcantly 
improved pain and range of movement in cases reỉractory 
to previous treatment.
1. MaỉUdert JF, tí ai. Pooỉed results írora 2 trỉals evaỉuaàng bisphosphon- 

ates In reỉlex syrapathetic dystrophy. J Rheumatal 1999; 26: 1856-7.
2. Kubalek t tí  ứỉ. Treatment oỉ rẽũex sympathetỉc dystrophy with 

pamidronate: 29 cases. Rheumatology (OxỊơrd) 2001; 40:1394-7.

Gaucher diseoỉe. Treatment vvith oral pamidronate 
disođium in doses of 600 mg daily in adults,1 and 150 to 
300 mg daily in children,2 or ỉntravenous pamidronate 
disodỉum in đoses of 45 mg every 3 weeks,J has been

reported to improve bone lesions oỉ Gaucher disease 
(p. 2433.3) in a few patients.
1. Harỉnck HU. tí  a i Regmsion of bone lesỉons in Gauche^s disease during 

treatmem with aminohydroxypropylidene bisphosphonaỉe. Lanat ỉ 984; 
Ũ: 513.

2. Samuel R, tí  aL Amỉnohydroxy propylidỉne bisphosphonate (APD) 
treatment improves the dinical skeỉetal manưestatíons of Gauchert 
dỉsease. Ptdiatria 1994; 94: 385-9.

3. Dana G. tí ai. Short-term eHects of pamỉdronaie in patìents with 
Gaucbert dỉsease and severe skeletaỉ involvemenL N Eng! J  Med 1997; 
337: 712.

Hypercalcaemia. Bisphosphonates, of vvhich pamidronate 
is one of the most effective, are the prẹíerred drugs for 
treating hypercalcaemia oỉ malignancy (p. 1167.2) once 
the patient has been adequately rehydrated.

Malignant neoplasms <rf the bone. Bisphosphonates are 
of benefit in some patients with metastatic bone disease 
(p. 700.3) not only to manage bone pain and hypercal- 
caemia, but to reduce skeletal complicatìons such as ừac- 
tures. Pamidronate is licensed íor such use in many coun- 
tries. A literature review1 of phase n  and in  studies 
conduded that pamidronate was eữective in the ưeatment 
oỉ pain and skeletal complications bom metastatic disease, 
particularly in patientỉ with breast cancer or multiple 
myeloma, but that its eíBcacy in those with other neo- 
plasms needed coníỉrmation. A long-term íollovv-up2 of 2 
randomỉsed trialỉ of pamídronate in vvomen vvith breast 
cancer conhrmed its eíEcacy over placebo. However, a 
pooled analysis1 oí its use for palliation of bone pain in 
men with metastatic prostate cancer íound no ơeatment 
beneht with pamidronate over placebo. A meta-analysis4 
con&rmed the beneỂts oỉ the bisphosphonate in reducing 
skeletal events, and hence morbidity, in patients with can- 
cer, but not mortality; hovvever, no dear advantage could 
be shown versus dodronate or xoledronate, which were 
also of beneht. Whether bisphosphonates can prevent the 
development of new skeletal metastases is unclear.
1. Rlpamontì c. tt ai. Role ot pamidronate dlsodium in the treatment oỉ 

metastatic bone disease. Tunari 1998; 84:442-55.
2. Lipton A. tí al. Pamỉdronate prevents skeletaỉ complỉcatíons and ỉs 

eâectỉve palỉỉatỉve treatment in women wỉth breasỉ cartínoma and 
osteolytỉc bone metastases: long term ỉolỉow-up of two randomỉzed. 
piactbo-controlled trỉaỉs. Canar 2000; 88: 1082-90.

3. Smalỉ EJ, tí al. Combined analysỉs of two multỉcenter, randomỉzede 
pỉacebo-controUed studỉes oí pamidronate dỉsodlum for the paỉlỉatỉon of 
bone paỉn in men wỉth metastatỉc prostate cancer. J CỈỜI Oneol 2003; 21: 
4277-84.

4. Machado M. tí aỉ. HỈGcacỵ oỉ dodronate, pamỉdronate. and zoỉedronate 
in reduđng morbidỉty and mortality ỉn cancer patients wỉth bone 
metastasỉs: a meta-analysỉs of ranđomized dỉnỉcaỉ oỉals. CUn Ther 2009; 
31: 962-79.

Malignant neoplasms of the breast. For the suggestion 
that bisphosphonates, induding pamidronate, may reduce 
the risk of breast cancer, see Malignant Neoplasms of the 
Breast, under Bisphosphonates, p. 1174.2.

Osteogenesiỉ imperíecta. Pamidronate has produced ben- 
efit in padents with osteogenesis imperíecta (p. 1167.3). 
Although the dosage and timing varied between centtes 
and age groups, all patíents were given cydical intra- 
venous pamidronate;1'4 bone mineral density increased, 
ỉracture inddence decreased, and patients reported 
improvements in mobility, pain and chronic íatigue. Trea- 
ted iníants achieved motor milestones earlier than 
untreated cònưols; vertebral height was also improved.5 
While bone size and density also increased in patients 
given pamidronate, espedally in those with larger baseline 
deũdts in bone mass,7 serum caldum decreased markedly, 
and bone tumover vvas suppressed;* dinical problems 
were not evident u caldum intake was sulíident, but con- 
sequences of a chronically low bone tumover are 
unknown. A study in young patients íound that bone 
metabolism is snll suppressed, and that bone mass gains 
continue, for 2 years after stopping therapy.,

1. G lorieux  FH. t í  a i  C y d ỉc  a d m in is tra tio n  o f pa m id ro n a te  in  c h ild re n  w iih  
severe  o steogenesis im períec ta . N  En$Ị J  M ed 1998; 339: 9 4 7 -5 2 .

2. Pỉotkin He tí  ai. Pamidronate treatment of severe osteogenesỉs impcrỉecta 
ỉn chỉỉdren under 3 years of age. J  ơin Endocrinoĩ Mtíứb 2000; 85:1846- 
50.

3. Âstrồm E. Sõderháll s. BeneAcUl effea of long term intravenous 
bỉsphosphonate ữeatment oỉ osteogenesỉs imperỉeaa. Arch Dù ơúld 
2002; 86: 356-64.

4. Palk MJ, tí a l Intravenous blsphospbonate therapy ừi chiỉdren vvỉth 
osteogenesis imperíecta. Pediatrìa 2003; 111: 573-8.

5. Ẳstrỗm E. tí ai. Intravenous pamỉdronate ưeatment of ỉnỉants with 
severe osteogenesis Imperíecta. Arđt Dừ ơũỉd 2007; 92: 332-8.

6. Senthilnathan s. tí ai. Two doses of pamidronate ỉn inỉams wỉth 
osteogenesỉs lmperfecu. Arck Dừ ơtiỉd 2008; 93: 398-400.

7. Rauch F, tí al. Bone mass, size, and densỉty ỉn children and adolescents 
wỉth osteogenesỉs imperíecta: effea of intravenous pamỉdronate 
therapy. J Bơm Miner Ra 2003; 18: 610-14.

8. Raucit F, tí al. Osteogenesis ỉmperiecu types L nL and IV: eữect oC 
pamỉdronate tberapy on bone and mỉneraỉ meubolỉsm. J ơ in  Endocrinoỉ 
Mtíab 2003; 88: 986-92.

9. Rauch F. tí ai. Pamidronate in children and ađolescents witb 
osteogenesỉs impecíecta: eỉỉect of treatment discontỉnuatíon. J Cỉùt 
Endocrínol Mttab 2006; 91: 1268-74.

Osteoporosiỉ. Bisphosphonates are used in the prevendon 
and treatment of osteoporosis (p. 1168.1). A placebo-con- 
trolled trial of oral pamidronate 150mg daily íound it to

be eSectìve in incxeasing bone mineral denáty (BMD) of 
the lumbar spine and íemoral neck in both m en and 
women.‘ Intravenous pamidronate at 30 mg every 3 
months, or 60 mg every 6 months, also increased BMD in 
the lumbar spine, ỉemoral neck, and ữochanter in an 
observatìonal, retrospectìve study.2 Single intravenous 
inỉusions of pamidronate given every 3 months have also 
been reported to increase BMD and reduce ừacture rates 
in children with osteoporosis;2-4 annual doses vvere in the 
region of 4mg/kg.

An open study5 in men with prostate cancer (but no bone 
metastases) and receiving leuprorelin, íound that additíon 
of pamidronate 60 mg ữitravenously every 12 weeks 
prevented therapy-lnduced bone lóss in the híp and 
lumbar spine. Acute bone loss bom the ỉemur and pelvis 
aíter híp arthroplasty was also reduced by a single inỉusion 
of 90 mg pamidronate in a small prospectíve study.6 
Similarly, in premenopausal women with chemotherapy- 
induced bone loss, pamidronate 60 mg intravenously every 
3 months prevented bone loss at the spine ahd hip 
compared with placebo.7

In a small study1 eỉ patíents receiving cortícosteroids, 
pamidronate given inơavenously either as a smgle iníusion 
õf 90 mg, or as 90 mg followed by 30 mg every 3 months for 
1 year, signihcandy increased BMD at the lumbar spine, 
íemoral neck, and total hip. In lymphoma patíents receiving 
cortìcosteroids as part of chemotherapy regimens, pami- 
dronate 30 mg intravenously every 3 months reduced bone 
loss when compared with plãcebo.9 Pamidronate has showh 
beneddal incrẽases in or preservatíon oỉ BMD in patìents 
after heart,10-11 liver,11 lung,12 or stem cellIJ transplantadon.
1. Brumscn c. tí aỉ. Daily oral pamiđrooate ỉn women and men wỉth 

osteoporoâs: a 3-ycar randomỉzed pỉacebo-controQed dỉnỉcal trial wỉth a 
2-year open extensỉon. J Bom Mờur Ra 2002; 17:1057-64.

2. Chan SSY, tí ai. Intnvenous pamldroxute in the oeatment and 
prevennon of osteoporosis. btíem Med J 2004; 34: 162-6.

3. Steeỉman J, Zeitỉer p. Treatment oí symptomatỉc pedỉatrỉc osteoporosù 
wìth cydlc singie-day ỉnưavenous pamỉdronatè inhisỉons. J  Pediatr 
2003; 142:417-23.

4. Gandrud LM, tí ai. Low-dose intravenous pamỉdronate ređuces ỉraaures 
in chỉldhood osteoporosỉỉ. J  Pediatr Endocrìnol Mtíab 2003; 16: 887-92.

5. Snúth MR. tí ai. Pamidronate to prevent bone loss đuiẳng anđrogen' 
deprívadon tberapy íor prostate cancer. N Eng! J Med 2001; 345:948-55.

6. vvũkinson JMe tí ã l Effẽa of pamỉdronate ỉn preventỉng kxal bone loss 
aher totaỉ hỉp arthroplasty: a randomỉzed, double-blỉnd. controlled trỉaỉ. 
J Bont Mùưr Ra 2001; 16: 556-64.

7. Puleỉhan GE-H. tí al. Pamỉdronate ỉn the preventíon oí điemotherapy- 
ỉnduced bone loss ỉn premenopausal vvomen wỉth breast cancer. a 
randomỉxed controlled triaỉ. J ơùt Endoainol Mtíab 2005; 90: 3209-14.

8. Boutsen Y, t í  aỉ. Prừnary preventíon of glucocortícoíd-induced 
osteoporosis wỉth intravenous pamỉdronate and caỉdum: a prospectíve 
controHed 1-year study comparỉng a sỉngle inhỉsỉon, an lnfusỉon given 
once every 3 months. and caldum aỉone. J  Bone Mìner Ra 2001; 16:104- 
12.

9. Kim SH, tí ai. Eíỉcct oỉ pamỉdronate on new vertebraỉ hactures and bone 
mineraỉ densỉty In patỉents with malignant ỉymphoma recóvỉng 
chemothenpy. Am J Ỉẩed 2004; 116: 524-8.

10. Krieg MA, tí aỉ. ĩntravenous pamỉdrooate as treatment for osteoporosú 
aíterhean ưaiưplamatioruaprospectìvestudy. Osteoporosà btí 2001; 12: 
112-16.

11. Dodldou p, tí ai. Better ỉate than never? Experience wỉth Intravenous 
pamidronaỉe treatment in patíents with Iow bone mass or ừactures 
ỉolkmĩng cardiac or liver transplanutíon. Osteơparosù Int 2003; 14:82-9.

12. Cahiỉl BC. tí ai. Preventỉon of bone ỉoss and bacture after lung 
transplantatỉon: ề piỉot study. Transplantatíon 2001; 72: 1251-5.

13. Grigg AP, tí ai. Pamỉdronate reduces bone loss aỉter alỉogeneỉc stera ceỉl 
transpỉanution. J ơin Endocrinol Mtíab 2006; 91:3835—43.

Poget's disease of bone. Bisphosphonates may be indi- 
cated for patíents with Paget's disease oỉ bone (p. 1169.3) 
if bone pain is persistent, or to prevent íurther progression 
of the disease. Pamidronate was initíally used orally ỉor 
Paget's disease, but inưavenous therapy has been pre- 
ỉerred because of a lovver intídence of adverse eíỉects.1-2 
VVith the usual total dose of 180mg, remission is consid- 
ered likely in most patients with mild to moderate disease, 
but unlikely if disease is severe.2 However, higher doses 
(about 340 mg) were íound to be eííective in those with 
very active disease, and also assodated vvith a longer 
remission.1 In a 2-year studyJ of 3 ditterent doses, pami- 
dronate ỉncreased bone mineral density in pagetic bone of 
the lumbar spine, ỉemoral neck, and total híp, but lacked 
this e£fea on non-pagetic bone in the same areas; loss of 
density was apparent ỉn non-pagetic íorearm bone in the 
group given the highest dose (240 mg). Patíents with co- 
existent osteoarthritis or arthropathy responded less well 
to pamidronate in terms of pain perception, than those 
patients tvithout joỉnt disease.4 While hearing loss may or 
may not improve with pamidronate,5-4 there has been a 
report of successỉul treatment of optíc neuropathy due to 
Paget's disease vvith pamỉdronate and dexamethasone.7 
Bisphosphonates have also been given in other bone dis- 
eases with a similar pathology, partícularly increased 
osteodastic resorption. Por example, pamỉdronate has had 
benehdal effects in patients with ũbrous dysplasia of bone, 
a rare congenital disease leading to osteolytic lesions.**10
1. 5«lby PL Pamidronate ỉn the ỉreatraent of Pagẹt̂ ỉ dỉsease. Bơne 1999; 24: 

57S-58S.
2. Tucd JR. Bonthâ s. Intravenously admỉnistered pamỉdronate ỉn (he 

treatment of Paget's disease of bone. Ertdoơ Rràa 2001; 7: 423-9. 
Conectíon. ibư. 2002; 8: 78.

3. Gutierỉdge DH. tí at. Bone densỉty changes in Pagert dỉsease 2 years aỉter 
iv pamỉdronate: proíound, sustained increases ỉn pagedc bone vvith
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scverity-Tclatcđ loss ỉn ỉoreann nonpagetíc cortical bone. Son* 2003; 32: 
56-61.

4. Vasỉreddy s. tt ai. Pattems oỉ pain ỉn Pagcfj dỉsease oí bone and ihdr 
outcomes on ưcatroenỉ wỉth pamỉdronate. ơin Rhatmaioỉ2003; 22:376- 
80.

5. Donáth J, tí aL £ffect of bisphospbonate treatmem ỉn patients with 
Pâgct'5 dlscasc of the skun. Rhrumatobgy (QxỊorÌị 2004; 43:59-94.

6. Murđỉn L  Yeoh LH. Hearỉng loss ỉreated wỉth púnỉdnmate. 3 RSoc Med 
2005;98:272-4.

7. Isasi c  tí  ai. Successful veatment oỉ opdc ncuropathy ỉn osteỉds 
detonnans. Rheumatobgy (Qxfữrd) 2002; 61:948-50.

8. ỉiens D, tí aL Long-term ettects oỉ intravenous pamỉdronate ỉn £3>rous 
đyspUdâ oi bone. Lartetí 1994; 343:953-4.

9. Za cha rin M. 0'SuHỉvan M. Intravenous pamidronate treatment oỉ 
poỉyostotíc Hbrcras dyspUda asodated Wlth the McCune Albright 
syndrome. 3 Pedùar 2000; 137:403-9.

10. riotkin H, tí aL Effect oĩ pamỉđronate treatment ỉn children wỉth 
potyostotic Bbrous dysplaíia of bone. 3 Oin Endoainoĩ Mtíab 2003; 88: 
4569-75.

Rheumatoỉd arthríHs and spondyloaiihropathies. Intra- 
venous1 and oral2 use of pamidronate has reportedly pro- 
duced some modification of disease in a few patìents with 
rheumatoid arthrìtís (p. 13.2). Continuous oral pamidron- 
ate therapy was shovvn to be eííective in preseiving and 
increasing bone mass in a 3-year randomised conữolled 
trial involving 105 patients with rheumatoid anhritis.1 In 
contrast, a small controlled srudy4 in 26 patients (ound no 
signiScant effect on rheumatoid arthritú disease aoivity 
with inưavenous pamidronate. There are reports of an 
analgesic response to pamidronate in patients vvith acute 
rheumatic pain oi vaiious aetiologies, induding arthrítis 
and ankylosing spondylitis, and a trial5 in patients with 
ankylosing spondylitis found a dose-dependent therapeu- 
tic eữect with pamidronate.4 Use of inơavenous pami- 
dronate and methylprednisolone has also been investi- 
gated as part of the management oi patientỉ with NSAID- 
unresponsive ankylosing spondylitìs.7
1. Eggelraeijer F, et aỉ. Clỉnỉcal and biochemỉca] response to sỉngle infusỉon 

oỉ paroidronate in patlents wỉth actìve rheumatoỉd arthrttỉỉ: a double 
blind placebo conưôlled study. 3 Rheumatol 1994:21: 2016-20.

2. Maccagno A, t í  ai. Double blind rađỉologicaỉ assessment oí contỉnuous 
oraỉ pamiđronỉc add ỉn patỉenu with rheumatoỉd arthritỉs. Scand 3 
RheumatoỊ 1994; 23:211-14.

3. Eggeỉmeỉjer F, tí ai. Increased bone mass with pamidronate treaunent in 
rheumatoỉd anhrỉtiỉ: results oỉ a ỉhree-year randomỉzed. doubỉe-bỉỉnd 
triaL Arthrìtis Rheum 1996; 39: 396-402.

4. Lodder MC, tí aĩ. Eữects oí hỉgh dose intravenous pamidronate on 
dỉsease actỉvỉty and bone metaboỉỉsm in patìentỉ with active rhcuniatoid 
arthỉitìs: a randomủed. doubic-bỉỉnd. placebo-controlled trỉal. 3 
Rheumatoỉ 2003; 30: 2080-1.

5. El-Shafei A. eí aì. Is pamỉdronate eiíective for acute rheumatìc paỉn? A m  
Rhcum Dừ 2002; 61: 183.

6. Maksymcmych WP, tíaL A six*monih randomỉxed, conơolled. double- 
blỉnd. dose-response comparison oí ỉntnvenous pamidronate (60 mg 
versus 10 mg) ỉn the treatment of nonsteroidal antỉỉníĩainmatory drug- 
reữactory ankylosing sponđyỉitỉs. Arthritìs Rheum 2002; 46: 766-73.

7. Maỉaviya AN, tí ai. A  new strategy oí dmg treatment ỉn NSAID-
unresponsỉve ankylosỉng spondybtis: combỉnadon oí pamỉdronate and 
methyỉpređnỉsoỉone monthly intravenous on the background
oỉ a combinatìon of disease modỉỉyỉng drugs suUasalazỉne and 
methotrexate. 3 Aaoc Physiáũns Indiđ 2007; 55: 193-7.

A d v e rse  Elỉects, Treatment, a n d  Precautíons
As I o t  the bisphosphonates ih general. p. 1174.3.

Fever and flu-like symptoms (sometimes accompanied 
by malaise, rigors, ỉadgue, and ílushes) are common during 
intravenous iníusion of pamidronate but generally resolve 
spontaneously. Pamidronate should not be given by bolus 
inịection, as severe local reactíons and thrombophlebitis 
have occurred. CNS eữects indude agitation, conỉusion, 
dim ness. lethargy, insomnia, and somnolence. There have 
been isolated cases of seizures, and vỉsual halludnations. In 
addition to hypocalcaemỉa and hypophosphataemia, which 
are common, hypomagnesacmia or hypokalaemia may 
occur, and rarely, hypematraemia, or hyperkalaemia. Both 
hypotension and hypertension have been reported. 
Anaemia, thrombocytopenia, and lymphocytopenia may 
occur. Bronchospasm and interstitial pneumonitis have 
occuưed rarely.

Pamidronate should be used with cautíon in those with 
cardiac disease, because of the potential for fluid overload, 
and in tbose who have had thyroid surgery, because of the 
increased risk of hypocalcaemia due to reiative hypopara- 
thyroidism. Serum electrolytes, caldum and phosphate 
should be monitored during therapy, along with renal 
íunction. Patients should be wamed against dríving or 
operating machinery after treatment if somnolence or 
dĨTáness occur.

ữ fe c ti on the ears. Ototoxidty, maniíest as tinnitus and 
sudden hearing loss, has been reported’ in 2 patientỉ 
given both intravenous and oral pamidronate íor pre- 
existing otosderosis.1 A patíent given 5 pamỉdronate infu- 
ãons for Pagct's disease developed rinnlnn  vertigo, and 
hearing loss; the latter tvvo symptoms resolved over 9 
months, but tinnitus persisted.2
1. Boumans LUM. Poublon RML. The detrtanentaỉ eSect of amỉnohydrox* 

ypropyỉỉdene biỉphosphonate (APD) in otospongỉosỉs. Eur Arch 
OtorhxnolarynỊol 1991; 248: 218-21.

2. Reỉd IR. tí a i Ototoxỉđty assodated vvith intravenous bỉsphosphonate 
admỉnỉstratìon. CaiậfTừnư Im 1995; 56: 584-5.

Effect on dectrolytes. Pamidronate has predpitated severe 
hypocalcaemia, resulting in tetany and paraesthesia, in 2 
patients. In each case, other conditíons interiered with the 
ẽxpeaed compensatory physiological response to the 
hypocalcaemia.1
1. Peter K  tí aỉ. Severe hypocalcaemỉa aher bcỉng gỉ ven inữavenous 

bỉsphosphonate. BMJ 2004; 328: 335-6.

Effects on the eyes. For reports of ocular eỉỉects with the 
bisphosphonates, induding pamidronate, see under Bis- 
phõsphõnates, p. 1175.2.

Effects on the gastrointestinal troct. The tolerability of 
pamidronate given oralty may depend to some extern on 
the particular íormulatỉon. Gastrointestinal disturbances 
(in 21.8%) and haematological abnoimalities (in 9.4%) 
were the main adverse effects assodated with oral pami- 
dronate in an open study of elderly patientỉ.1 Oeso- 
phagitis, noted earlier2 in 4 of 49 patỉents given a dưỉerent 
íormulaúon, was not reported in this study.1
1. Spivacow FR. tí ai. Tolerabỉliiy oí oral pamidronate in elderiy patỉenu 

wỉth osteoporoỉis and other metaboỉìc bone dỉseases. Curr Thtr Ra 1996; 
57: 123-30.

2. Luíkin EG, tí aỉ. Pamidronaie: an unrecognised problem in 
gasưoỉniestinal tolerability. Osteoporosis ỉrư 1994; 4: 320-2.

Effects on the Iddneys. Like other bisphosphonates (see 
p. 1176.1), pamidronate may cause adverse renal eUects. 
UK licensed produa iníormation notes that there have 
been isolated cases of haematuría, acute renal tailure, and 
deterioration of pre-existing renal disease. Renal ỉunction 
should be monitored duríng long-term pamidronate ther- 
apy, espedally in patients vvith pre-cxisting renal disease 
or a predisposiúon to renal impairment. Longer inhision 
times may reduce the risk of renal toxidty, and varíous 
intusion rates have been recommended, see Uses and 
Administration, p. 1187.1.

Effeds on mental State. Palpitatìons, followed by visual 
halludnations, suiddal ideation, and dỉnical depression 
vvere reported in an elderly man after a single iníusion of 
pamidronate for Paget's disease; he had no previous psy- 
chiatric history. Treatment with thioridazine reduced the 
ỉrcquency and eỉỉect oí the halludnatỉons.1
1. Foley*Nolan D, tí aỉ. Pamidronate assotíated haỉỉudnations. Ann Rhtum 

Dừ 1992; 51: 927-8.

Effects on the musculoskeletal System. Although pami- 
dronate appears to be a less potent inhibitor of bone 
mineralisation than etidronate, mineralisation deỉects 
have been reponed in patients vvith Paget's disease o( 
bone receivdng pamidronate.1 The resultant osteomalada 
was not assodated with any adverse dinicaỉ eỉtectỉ. Pami- 
dronate-induced osteopetrosis has also been reported.2 
Acute pseudogout arthrins in a vvoman tteated with pami- 
dronate for acute hypercalcaemia was possibly due to 
deposỉtion of caldum in the jolnts.’ Severe bone pain 
occurred in more patients than expeaed when pamidron- 
ate vvas used ÍOT ưeatment of low bone density in cystic 
Sbrosis;4 an increase in proinílammatory cytokines was 
postulated as a mechanism for this effect.5

Atypical hactures and osteonecrosis of the jaw have been 
reportẽd after the use of bísphosphonates, see under 
Adverse Eỉỉects of Bisphosphonates, p. 1176.2 and 
p. 1176.3, respectively.
1. Adanưon BB, tí ai. Mineraỉỉsarỉon đeỉects with pamỉdronate therapy íor 

Paget'5 dỉsease Lanctí 1993; 342:1459-60.
2. Whyte MP. tí ứi Bỉsphosphonate-ỉndueed osteopeưosis. N  Enýỉ 3 Meắ 

2003;349:457-63.
3. Maỉnkk SDH tí aỉ. Acuie pseudogout aJ a complỉcatỉon of pamỉdrooate. 

A m  Phứrmacother 1997; 31:499-500.
4. Hawonh c s ,  tí ai. Severe bone pain aíter inưavenous pamidronate in 

aduh patíents wilh cystic Gbrosls. lanctí 1998; 352:1753-4.
5. Teramoto s, t í  al. Increased cytokỉnes and pamỉdronate-induced bone 

paio in aduỉts with cystíc Sbrosis. Lanctí 1999; 353: 750.

Hypersensitỉvity. Allergic reactíons to bisphosphonates are 
rare. Rash and prurìtus occasionally follow pamỉdronate 
ỉnỉusion. Mild skin rashes have also been reported in 
some patíents taking oral pamidronate (see also under Bis- 
phosphonates, p. 1177.1).

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Poiphyria Centre Svveden, dassihes pamidronate as 
not porphyrinogenic; it may be used as a drug of first 
choice and no precautions are needed.1
1. The Drug Daubase tor Acute Porphyrũ. Available ac http://www. 

drugs-porphyria.org (accrsscd 04/10/11)

Pregnancy. Bisphosphonates cross the placenta in anỉmals 
and humãns. These drugs also persiỉt in mineralised bone 
íor many years. Thus, in theory, even u  use were to be 
avoided during pregnancy, the íetus might stilỉ be exposed 
to bisphosphonãtes from prior therapy released írom the 
matemal skeleton. Furthermore, suppressed bone tum- 
over caused by residual bisphosphonate might cause 
matemal complications duríng pregnancy.’ However, no

adverse eííects were seen during pregnancy in 2 wom en 
with osteogenesis imperỉecta given intravenous pamidrc n- 
ate beỉore conceptíon. One inỉant had transient asymp o- 
matic hypocalcaemia, and one had bilateral taỉipes equừ  o- 
varus (a congenital deíormity in which the ỉoot tum s 
downwards and inwards). No other skeletal abnonnalit es 
were noted. The authors advised monitoring of neona al 
caldum  concentratíons in ỉníants bom to mothers treat :d 
with pamidronate.1 In another report of 3 vvomen giv :n 
long-term pamidronate beíore conceptìon, 4 healt ly 
iníants were bom  with no evidence of biochemical or 
skeletal abnormalities.2
1. Munns CFJ, tí ai. Matemal and íetal outcomc aỉter long-tt TO 

pamỉdronate ưeatment beỉore conceptlon: a report oỉ two caseỉ. 3 £ ne 
Miner Ra 2004; 19: 1742-5.

2. Chan B, Zacharín M. Maremaỉ and ỉnlam outcome after pamỉdron le 
ữeatment oỉ polyostotic Gbrous dysplasỉa and osteogenesis imperíe xa 
bcíore coocepiỉon: a repon of ỉour asc*.3ơin Endoainoí Mtíab 2006; >1: 
2017-20.

Interactions

As for the bisphosphonates in general, ~p. 1177.2.

Pharm acokinetics
Plasma concenưations of pamidronate rise rapidly aher ttie 
start of an intravenous inhision; the apparent plasma ha f- 
liíe iỉ 0.8 hours. Plasma protein binding is about 54%. 
Pamidronate is not metabolised, and about 20 to 55% of the 
dose is excreted in the urine unchanged vvithin 72 hours; 
the remainder is mainly sequestered to bone and only ve-y 
slowIy eliminated. Renal dearance is slovver in patients wì:Ji 
severe renal impairment and infusion rates may need to be 
reduced (seep. 1187.1).

Like all bisphosphonates, oral pamidronate iỉ pooriy 
absorbed bom the gastrointestinal tract; bioavailability is 
about 1 to 3%.

Preparatìons
Prapríetory Preporations (details are given in Volume B)
Single-ingrec&enl Preparaliom. Arg.: Aminomux; Paradosa; Pan- 
drat; A ustraL: Aredia; Pamisol; A u str ia : Aredia; Ebedronat 
Pamidro-Cell+; Pamiton Beỉg.: Aredia; Pamidrin; B raz.: Aredia: 
Pauldpami; Pamidrom; Pamired; Canad.: Aredia; Chũe. Amino- 
muxf; Pamilos; China: Aredia (f»I°IìẺ); Bonmg (B í) ;  Ren Yi 
(ttố ); Cz.; Aiedia-b Pamiton Dertm.: Arediat; Pamiíos; Fin.: 
Arediat; Pamưos; Fr.\ Arediat; Ostepam; Paminjectf; Ger.: 
Aredia; Axidronat; Novapam; Pamidro-cell; Pamidron+; Pami- 
fos; Ribodronat' Gr.\ Aredia; Pamerit; Pamidrone; H ong Kong: 
Aredia; PamisoL' H ung.: Aredia; Pamiíos; Pamitor; Indìa: 
Axedia; Aredronet; Bonapam; Pamidria; Pamidro; Panũíos; 
I n d o n Arediat; Pamừed; Irỉ.: Aredia; Israel: Aredia; /to.: 
Amidroxỷ; Aredia; Texpamit; Jpn: Aredia; M aĩaysia: Aredi I,- 
Pamired; Pamisol; M ex.: Aredìa; Pamiỉol N etk .: Pamipro; N  
Pamisol' phữ ipp .: Aredia; PoL: Aredia; Pamidia; Pamiíos; Pair. - 
soi' Pamitor; Port.: Pamidran; Rus.: Aredia (ApeaHa); Pomegai a 
(IIoMerapa); SẠ/r.: Aredia; Singapore. Aredia; Pamứed; Pam - 
soi; Spain: Aredia; Linoten+; Pamiíost; Swed.: Arediat; Pam - 
fos; S w itz .: Aredia; Pamidront; Pamiíost; Thai.: Aredia; Pam - 
soi T u rk .: Aredia; Pamex; Pamidem; UK:sAredia; u kr .: Areda 
(Ape/ma); Panúred (IỉaMHpea); USA: Arediat; Venez.: Amini - 
mux.
Phannacopoeid PreparoHotu
BP 2014: Pamidronate Disodium Intusion;
USP 36: Pamidronate Disodium ỉor Injection.

Parathyroid Hormone /BAN, U S A N . r iN N ,

1-84 Parathormone; ALX1-11 (human recombinant para 
thyroid hprmone); Hormona paratiroidea; Hormonẹ Para- 
thyroìde; Hormonum Parathyroidum; Patathormone; Para- 
thýrin; Parathyroid hormone (1-84); Paratịrina; PTH; PTH (1- 
84); riapaTMpoMA TopMOH. :
CAS —900244-6; 68893-82-3 (human parathyrold hormone); 
345663-45-8 (human recombinànt parathyroid hormone).
ATC — H05M03.
ATC Vet —  QH05AA03.
UNH— N19AOJOESJ.

Uses a n d  Adm inistratíon
Parathyroid hormone is a single-chain polypeptide isolated 
ừom the parathyroid glands. It contains 84 amỉno adds and 
in man the fiist (N-terminal) 34 appear to be responsible ỉor 
the hormonal activity. The amino-add sequence varies 
according to the source.

Endogenous parathyroid hormone is involved in the 
maintenance of plasma-caldum concentrations through its 
actìons on bone, kidney, and indirectly on the gastro- 
intestínal tract (see also under Parathyroid Disordeis. 
p. 1170.3).

Exogenous paiathyroid hormone was íormerly used in 
acute hypoparathyroidism with tetany. It has also been used 
in the diherential diagnosis of hypoparathyroidism and 
pseudohypoparathyroidism. A human recombinant form ii

All cross-reíerences refer to entries in  Volume A

http://www
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under investìgation for the ưeatment of hypoparathyroid- 
ism.

The human recombinant form is used for the ưeatment 
of osteoporosis in postmenopausal women at high risk of 
hactures. The recommended dose is lOOmicrograms once 
daỉly. given by subcutaneous injection into the abdomen; 
ơeatment may be continued for up to 24 months. 
Supplemental caldum and vitamin D may be needed if 
dietary intake is inadequate. Hovvever, u se rum caldum 
becomes persistently raised, and there is no underlyừig 
disease, caldum and vitamin D should be vvithdravvn, and 
parathyroid hormone dosing changed to 100 micrograms on 
every other day. ư elevated concenưations persist, 
parathyroid hormone therapy should be stopped until 
values retum to noimaỉ.

Synthetic preparations of the flrst 34 amino adds of 
human and bovine parathyroid hormones are now used for 
díagnosóc purposes, and for the treatment of osteoporosis 
(see Teriparatide, p. 1191.2).
Reíerences.
ỉ. Rittmascer RS. tí a i Enhancement of bone mass in osteoporotíc women 

vvith parathyroid hormone íollovved by alendronate. J ơirt Endoainol 
ỊÀtíab 2000; 85: 2129-34.

2. Hodsraan AB. tí ai. Efficacy and saỉecy 0i human parathyroỉd honnone- 
(1-84) in ỉncreasỉng bone mỉneraỉ densỉty ỉn poitmcnopausal 
osteoporosỉs. J ơin Enảocrừtol Metab 2003; 88: 3212-20.

3. Anonyraous. ALX 111: ALXỈ-Ị1,. parathyroid hormone (l-$4)-NPS 
Aỉlelix. PREOS, PTH, recorabinant human parathyroid hormone, rhPTH 
(1-84). Drugs R D 2003; 4: 231-ĩ,= .

4. White H, Ahmad A. PREOS NPS-( Allelix/Nycomed). CuĩT Opm ỉnvestig 
Drugs 2005;6: 1057-46.

5. shrader SP Ragucd KR. Parathyroid hormone (1-84) and treatment oỉ 
osteoporosis. Àrm Pharmacather 2005; 39:1511-16.

6. Moen MD. Scott Lĩ. RecombinaiirĩulMength parathyroid hormone (1 - 
84). Drugs 2006; 66: 2371-81; dỉscussỉon 2382-5.

7. Greenspan SL tí ai. Treannent . oỉ Osteoporosis with Parathyroid 
Hormone Study Group. Effect of recombỉnant human parathyroid 
hormone (1 -84) on vẽrtebraỉ ỉracture and bone raineraỉ densũy In 
postmenopausal vvornen wỉch osteoporosis: a randomừed trỉal. Ann 
Intem Med 2007; 146:s326-39.

Administration in renal or hepatic impairment. UK
licensed product iníormaưon States that no dose adjust- 
ment is necessary for parathyroid hormone when it is 
used in patients with mild to moderate renal or hepatic 
impairment, deíined as those with a creatinine dearance 
of 30 to 80 mL/minute, and a total score of 7 to 9 on the 
Child-Pugh scale, respectively. Use in severe renal or 
hepatic impaứment is not recommended due to lack of 
da ta.

A d v e rse  Eữects, Treatment, a n d  Precautions
Transient hype rcalcaemia and hypercalduria are very 
common with parathyroid hormone ưeatment; persistent 
hypercalcaemia may necessitate dose reduction or vvith- 
drawal of therapy (see Uses and Administration, p. 1188.3). 
Patients should be monitored at months 1, 3, and 6 for 
elevated concentrations oí serum or urinary caldum; 
monitoríng beyond ố months is not considered necessary ỉor 
those vvhose serum caldum is tvithin normal limits at 6 
months. On injection, serum caldum concenưaóons reach 
a maximum after 6 to 8 hours, retuming to baseline aíter 20 
to 24 hours; blood samples for monitoring should thus be 
taken at least 20 hours after the most recent dose. 
Gasưointestinal disturbances, espedally nausea, also occur 
commonly, as do headache, dizziness, íatigue, palpitatíons, 
musde cramps, extremity or back pain, and ứỹection site 
erythema. Hyperuricacmia has also been reported.

Pharm acokinetics
Subcutaneous parathyroid hormone produces peak plasma 
concentratións 1 to 2 hours aíter injection. The average half- 
lỉỉe is about 1.5 hours and the absolute bioavailability is 
about 55%. Parathyroid hormone is removed from the 
blood by a receptor-mediated process in the liver and 
broken down into smaller peptide íragments, which either 
undergo hirther degradation within the cell or are released 
back into the blood and renally deared.

Preparations
Proprietary Preporotions (details are given in Volume B)

Single-mgredient Preparotions. Austria: Preotact; Cz.: Preotact; 
Denm .: Preotattt; Pr.: Preotactt; G e r Preotact; Cr.: Preotact’ 
IrL: Preotact; /tái: Preotact N eữu: Preotact; Norw.: Preotact 
PoL: Preotact; P o rt: Preotact; Spain: Preotact; Swed.: Preotaatí 
UK: Preotact.

P lic a m y c in  (BAN, USAN, riNNI 
A-2371; :Aureolie;’ Add; 'Mithramýcin; ■ Mithramýcinùm; 
MỊtramỹdn; Mitramýsiinl; NSC-24559; PA-.144; Plicarnicínạ;' 

.Phcamycine; Plicamyanum; ClnnKaMMHMH. ’VV.
Cs3H7Á4=10852 '
CAS —  18378-89-7.
ATC — LOìDCOỊ ‘

ATC Vet —  QL01DC02. 
um —  NIJ123W41V.

Desarỉptíon. Plicamyán is an antineoplastic antibiotic 
produced by the growth of streptomyceỉ argillaceus, s. plicatus 
and s. tanashiensừ.
Phanmacopoeias. In us.
ÚSP 36: (Plicamydn). A yellovv, odourless, hygroscopic, 
crystalline powder, with a potency of not less than 
900micrograms/mg, calculated on the dry basis. It loses not 
more than 8% of its vveight when dried. Slightly soluble in 
vyater and ứt methyl alcohol; very slightly soluble in alcohol; 
freely soluble in ethyl acetate. A 0.05% solution in water 
has a pH of 4.5 to 5.5. Store at 2 degrees to 8 degrees in 
airtight containers. Protect from light.

ProỊịịe
Plicamydn is a highly toxic antibiotíc with antineoplastic 
and hypocalcaemic properties. It may act by complexing 
vvith DNA in the presence of divalent cations and inhibiting 
synthesis of ribonudeic add. Lovvering oí serum caldum 
concentrations has been suggested to result from 
antagonism of the eỉíects oí vitamin D and parathyroid 
hormone on osteodasts.

Plicamydn has been used in the symptomatic manage- 
ment of hypercalcaemia and hypercalduria assodated with 
malignancy if it cannot be managed by other means (see 
belovv). It has also been used in the treatment of malignant 
neoplasms of the testis not susceptible to surgery or 
radiotherapy; however, other agents are preíerred 
(p. 715.1).

The major adverse effect of plicamydn is a dose-related 
bleeding syndrome, maniỉest initíally as epistaxis, which 
may progress to haematemesis and potentially ỉatal 
haemorrhage. Severe thrombocytopenia may also occur 
due to bone-marrow depression. Gastrointestinal etíects are 
common and other adverse eHects indude íever, malaise, 
drowsiness, lethargy and vveakness, headache, depression, 
skin rashes, fadal Oushing, and reduced serum concemra- 
tions of caldum, phosphorus, and potassium. There may 
also be reversible impairment of renal and hepatic hinction.

Extravasation of plicamydn Solutions may cause local 
irritation, cellulitis, and phlebitis.

Hypercalcaemia. Where ưeatment is requứed ỉor hyper- 
calcaemia it is aimed at increasing urinary excretion of cal- 
cium and maintaining adequate hydration. Drugs that 
inhibit bone resorption may also be used if hypercalcaemiạ 
is severe, particulariy when it is assodated with malig- 
nanqt (see p. 1167.2). Plicamydn is hlghly toxic, and the 
bisphosphonates and caldtonins are generally preíerred; 
however, it has been given in a dose of 25 micrograms/kg 
intravenously over 4 to 6 hours.1-2 Although a single dose 
might be suỉhàent to normalise the serum caldum con- 
centration, the dose can be repeated several times at inter- 
vals of 24 to 72 hours.
. I. Bileãkian JP. Management of acute hypcrcalceraia. N  Engỉ J Med 1992; 

326: 1196-1203.
2. Hall TG. Schaiíỉ RAB. Ưpdate on the medical treatment oí hypercalcemla 

of maỉignancy. ơừt Pharm 1993; 12:117-25.

PogeKs disease of bone. Plicamydn has been used as a 
second- or third-line drug in the therapy of Paget's disease 
of bone (p. 1169.3), reserved for patíents rehartory to 
other ơeatment. Nonetheless, occasional successes are 
reported: one patient with reừactory Paget's disease had 
apparent cure of her symptoms after treatment with 
plicamydn 25 micrograms/kg daily for 15 doses, followed 
by 1500micrograms weekly for about 2 months and every 
2 weeks for 6 vveeks.1 she had remaỉned asymptomatic for 
18 years after ưeatment. However, símilar regimens have 
been used in other patients vvithout this degree of suc- 
cess.1 Another patient. who was relractory to caldtonin 
and pamidronate therapy, showed a considerable improve- 
ment in pain reliet and biochemical parameters when 
treated vvith 30 micrograms/kg plicamydn daily for 3 
days.2
1. Ryan WG, tí aì. Apparent cu re oỉ Paget's dlsease of bone. Am J Med 1990; 

39: 825-6.
2. Wlmalawansa SJ. Dramatỉc response to pỉỉcamydn in a patient with 

severe Paget's dỉsease reỉraaory to caldtonin and pamỉdronate. Sanht 
Arthritừ Rhcum 1994; 23: 267.

Preparatìons
Ptiormacopoeial Preparaliom
USP 36: Plicamydn for Injection.

Risedronate
Risedronaatti; Risedronat; Risedronatum.
ATC —  M05BA07
ATC Wer —  QM05BA07. ,

Risedronic Acid IBAN, riNNi
Ầcidẹ Risédróníque; Ácido risedránico; Acidụm Risedroni-
purn;. Risedrónico, ácido; PnaeqpoHOBaH Kncnơra.
[1 -Hydroxy-2-(3-Í3yndinyl)ethylidene]diphosphonic add.,
C7HTiN07P2=283.Í
CAS— 105462-24-6 - -
ATC — M05BA07. u  ,• '
ATCVet —  QM05BA07
um — KM2Z9Ư56Z. ■:'■"■■■ ' > ■ ■

Risedronate Sodium ỊBANM, USAN, riNNMi 
Monổsodium Risedrònate; Natrii . Risedrbnas;' NE-58095; 
Risedronat Sodyum; Risédronate đe Sodiurni' Risedrỏnato 
5ódicp; Sodiụm Risedronate; Haĩpiií) PM3eflpo«aT.: - Ai:. . 
Sodium trihydrogen [1 -hydroxy-2-(3-pytidyl)ẹthỵlidene]. 
diphqsphonate. , . ĩ  .
C7H,0NNaO7P2=305.1 • • - - . ■ ■ ■
C4S — 115436-72-1. -
ATC — M05BA07.
ÀTC Vet —  QM05BA07 
um —OFG5EXG60L

Pharmacopoeias. In Eur. (see p. VỈÌ) and us.
Ph. Eur. 8: (Risedronate Sodium 2.5-Hydrate). A vvhite or 
almost white, crystalline powder. Soluble in water; 
practícally insoluble in methyl alcohol. It dỉssolves in dilute 
Solutions of alkali hydroxides and mineral adds. pH of a 1 % 
solution in water is 4.0 to 5.0.
USP 36: (Risedronate Sodium). A whlte to off-white 
povvder. Soluble in vvater and in aqueous Solutions; 
insoluble in common organic solvents.

Uses a n d  Administration
Risedronate is an aminobisphosphonate with sũnilar 
properties to those of the bisphosphonates in general 
(p. 1173.3). It inhibits bone resorption and is used either 
alone or with caldum, or with caldum and vitamỉn D for 
the prevention and ưeatment of postmenopausal osteo- 
porosis. It is also used for the treatment of osteoporosis in 
men. Risedronate is also used for prevention and treatment 
of corticosteroid-induced osteoporùsis, . and for the 
treatment of Paget's disease of bone.

Risedronate ỉs given orally as the sodium salt. The spedEc 
instruaions given in Adverse Eííects and Precautìons, 
p. 1190.1 shõuld be followed to minimise gastrointestinal 
adverse eSects and permit adequate absorption. The 
recommended dosage for Paget̂ s disease ôf bone is 
30 mg of lỉsedronate sodium once daily íor 2 months. 
Treatment may be repeated once u necessary after an 
interval of a íurther 2 months. The recommended dosage for 
the treatment or prevention of postmenopausal or 
corticosteroid-induced osteoporosis is 5mg daily. Alter- 
natively, for postmenopausal osteoporosis, 35 mg may be 
taken once vveekly, 75 mg may be taken on 2 consecutive 
days of each month, or 150 mg may be taken once a month. 
For men with osteoporosis, the recommended dose is 35 mg 
once vveekly.

For detaiỉs of administration in renal impairment, see 
below.

General reĩerences.
1. Crandaỉỉ c. Rỉsedronate: a dỉnỉcaỉ revỉew. Ardt Intem Med 2001; 161: 

353-60.
2. Ounn CJ. Goa KL Risedronate: a revievv of ỉts pharmacological 

properties and dinical use in resorptỉve bone disease. Drugs 2001; 61:
685-712.

3. Umland EM, Boyce EG. Rỉseđronate: a new oral bisphosphonate. ơin 
Ther 2001; 23: 1409-21

4. White NJ, Perry CM. Risedronate once a week. Treat Endocrinol 2003; 2:
415-20.

Administration. A procedure for the extemporaneous pre- 
paration of an oral solution hom risedronate tablets has 
been proposed,1 for use in patients who caimot swallow 
vvhole tablets or require leeding tubes.
I. Dansereau RJ, Crail DJ. Extemporaneous procedures for đỉssolving 

nsedronate tabỉets ĩor oraỉ adminỉstratỉon and for íeeding tubes. Am  
Pharmacother 2005; 39: 63-7.

Administration in renal impairment. Renal dearance of 
rìsedronate signiEcantly correlated to renal hinction in a 
pharmacokinetic study,1 although the authors conduded 
that generally no dosage adjustment appears necessary for 
panents with mild to moderate renal impairment (creat- 
imne dearance (CC) greater than 20mL/mmute). Licensed 
produd iníormatìon States that no dosage adjustment is 
necessary when cc is greater than 30mL/minute; hòw- 
ever, use of risedronate is contra-indicated In patiehts 
with severe renal impainnent (CC less than 3'0mL/mi- 
nute), due to a lack oỉ dinical data.
1. Miichell DY, «  aì. EHcn of renal hinctlon on risedronate 

pharmacokínetics aher a sỉngie oral dose. Br J ơin Pharmaaỉ 2000; 49: 
215-22.

The Symbol t  denotes a preparation no longer actively marketed
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Osteoporosú. Bisphosphonates arc used for the  preven- 
tìon and treatment of osteoporosis (p. 1168.1). Risedro- 
nate Improves bone mỉneral density (BMD) and reduces 
the lisk j(>f both vertebral and non-veitebral íractures in 
postmenopausal osteoporosis;1"4 eỉíects are maintaữied 
íor ãt least 5 years.5 In cortlcosterold-lxiduced osteo- 
porosis, risedronate increases BMD at the lumbar spine, 
íemoral neck, and ơochanter.3-6 Risedronate is also used 
tọ treat men with osteoporosis. In a comrolled study in 
eldetỉy men aíter a stroke, those given risedronate had 
increased BMD and a decreased risk of hip íracture.7 In a 
prospective comrolled study, 12 months of daily risedro- 
nate signiScan tly increased BMD at the lumbar spine, 
íemoral neck, and hip, and sigiứBcantly reduced the ind- 
dence of nevv vertebral Ễractures in men with primary or 
secondary osteoporosis.*

A once-monthly regimen of risedronate was ỉound to be 
similar in eíScacy and saíety to the once-daily regữnen.’
1- Sidceỉs JM, Nỉp C-S. Rỉsedronate for the preventỉon of ỉractures in 

postmenopausal osteoporoãs. A m  Pharmaeotiưr 2002; 36: 664-70.
2.. Cnndaỉỉ c. Risedronate: » dỉnicaỉ review. Ardt ỉnưm Med 2001; 161: 

353-60.
3. UmUnd EM, Boyce EG. Risedronate: a new oraỉ bisphosphonate. ơin 

Ther 2001; 23: 1400-21.
4. We!ls G, tí ai. Rỉsedronate for the prímary and secondary preventỉon of 

osteoporotic Ễracrures ỉn postmcnopausal women. Avaiỉabỉe ỉn The 
Cochrane Daxabase oí Systenutic Reviews; ỉssue 1. Chichester John 
Wĩley; 2008 (accessed 16/04/08).

ỉ. Sorensen OH. et ai. Long-term eiĩỉcacy ot risednmate: a 5-year placcbo- 
comroỉled cSnical experíence. Bont 2003; 32: 120-6.

6. Dougherty JA- Rừedronatc íor the prevendon and treatmem oí 
corticosteroỉd-tnduced osteoporoàs. Ann Pharmacodưr 2002; 36:512-16.

7. Sato Y, €t ai. Rỉsedronate sodỉum therapy íor preventỉon of hip ĩracture 
in men 65 years or older after ỉtroke. Arch htíênt Med 2005; 165:1743-8.

8. Rỉnge JD, et aì. Eỉũcacy oỉ ỉìsedronate ỉn men wỉth prúnary and 
secondary osteoporoỉls: rèsuhs o/ a 1 -year nudy. Rheumatol Ịnt 2006; 26: 
427-31.

9. Delmas PD, et aỉ. EỈOcacy and safery oí risedronate 150 mg once a month 
ỉn the treatment of postxnenopausal osteoporosis. Bont 2008; 42: 36—42.

Paget's disease of bone. Bisphosphonates may be indi- 
cated for patients vvith Paget's disease oi bone (p. 1169.3) 
ư bone pain is persistent, or to prevent íurther progression 
of the disease. Risedronate has bcen found to improve 
pagetic bone lesions,1 and to be more eííective than eti- 
dronate.2
1. Brown JP, et a l Improvemem of pagedc bone lesỉons wỉth rísedronate 

treatment a radỉologic study. Bont 2000; 26: 263-7.
2. MỈQer PD, ttaL A randoroixeđ, doubỉe-bUnd comparison oí risedronate 

and etỉdronate in the treatment oí Paget's disease of bone. Am J Med 
1999; 106: 513-20.

A d v e rse  Effecfs, Treaừnent, a n d  Precautions
As íor the bisphosphonates in general, p. 1174.3. The most 
írequent adverse effects during risedronate therapy are 
arthralgia and gastrointestinal disturbances. To minimise 
the risk oỉ gastrointestinal eííects precautions similar to 
those for alendronate should be observed (see p. 1172.3), 
although UK licensed product iníormatìon allovvs for the 
tablets to be taken other than on rising (but not at bedtíme 
or vvithin 2 hours of food or drink). Hypocalcaemia should 
be conected beíore begmning risedronate therapý.

Carànogenidty. Oesophageal cancer has been reponed in 
patients who had taken oral bisphosphonates, induding 
risedronate, see Cardnogenidty, under Bisphosphonates. 
p. 1175.2.

Effeds on ihe eyes. For reports of ocular eííects with the 
bisphosphonates, induding risedronate, see under Bis- 
phosphonates, p. 1175.2.

ỡíects on the gastrointesiind tract. Although, like other 
oral bisphosphonates, it is recommended that risedronate 
be taken with care (see above) to avoid gasơointestìnal 
eHects, pooled anaỉysis of 9 studies involving 10068 
patíents receiving risedronate 5 mg daily indicated that the 
đrug was not assodated with an increased ừequency of 
ùpper gastrointestinal eữects, even among patients at 
increased risk due to active gastrointestinal disease or 
treatment with aspirin or NSAIDs as well.* However, it 
was noted that comprehensive postmarketúig data vvould 
be requứed to see how these results vvould be reílected in 
dinical practice. Stuđies in vvomen previously intolerant 
to alendronate ỉound that risedronate 5mg daily2 and 
30 mg once weekly3 were well tolerated.

In 2 largè trials, male and ỉemale padents with mild to 
moderate osteoarthritis of the knee were given lisedionate 
5mg once daily, Ỉ5mg once daỉly, 35 mg once vveekly, 
50 mg once vvẽekly, õr placebo. Patients were allowed 
continued use of aspirin or NSAIDs. Again, pooled analysis 
ỉound no increased hequency of upper gastrointestinal 
adverse events in those given risedrõnate, even in those 
patíents considered at ứicreased risk for su ch events.4
1. Taggut H . tt *L Upper gastroimestina] tract salcty ot rúedroiuie: a 

pooled analysỉs oí 9 cUnlcal trials. Mayo ơin Prx 2002: TI: 262-70. 
Correcúon. ibid.; 601.

2. Adachl JD. tt aL ToỉerabiUiy of rìMdronaie ỉn postmcnopausal yvoroen 
intolerant of alendronau. Aịò iị íMilano) 2001; 13; 347-34.

3. Delancy MP, tt a i Bone density changcs witb once vvcckly ciscdronatc in 
postmenopausal women. J Qm Dotsitom 2003; 6ỉ 43-30.

4. Adaml s. tt a i Upper ganrointcstinal ưaa satety aỉ daily oral riscdronate 
in padenu takìna NSAIDs: a randomizeiL double-blind, pỉaccbo- 
conoolled trial. Mayo Clin Pnc 2003; 80: 1278-83.

Effects on the heart. For discussion of a possible increased 
risk of serious atrial Sbrillation vvith bisphosphonates, 
induding risedronate, see ESects on the Heart, under Bis- 
phosphonates, p. 1175.3.

Effects on the muxuloskeletal System. From the iniúal 
marketing of risedronate until June 2003, the PDA had 
received 6 reports of severe bone, joint, or musde pain. It 
was suggested that pain might tend to be under-reported 
since it is subjective, and might be attributed to underlying 
osteoporosis.1

Atypical ữactures and osteonecrosis of the jaw have been 
reponed after the use of bisphosphonates, induding 
xisedronate, see under Adverse Eííects of Bisphosphonates, 
p. 1176.2 and p. 1176.3, respectively.

1. Wysowskỉ DK. Chang JT. Alendronate and rỉsedronate: reporư oí sevcre 
bone, joint, and musde pain. Arth Iniem Med 2005; 165: 346-7.

Effects on the respiratory System. For a report of bronch- 
iolitis obliterans organising pneumonia induced by risedro- 
nate, see p. 1177.lT

Hypersensitivity. AUergic reactions to bisphosphonates are 
rare, see p. 1177.1. Angioedema, generalised, rashes, and 
bullous skin reactions, some severe, have been reported 
with risedronate.

Porphyría. The Drug Database for Acute Poiphyria, com- 
piled by the Norvvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Cenưe Sweden, classifies risedronate as not 
porphyrinogenic; it may be used as a drug of íirst choice 
and no precautions are needed.1
1. The Drug Daubase fot Acuie Porphyrií. Available at htip://www. 

dnigs-poiphyria.org laccessed 04/10/11)

In terađions
As for the bisphosphonates in general p. 1177.2.

Pharm acokinetics
Like other bisphosphonates, risedronate is poorly absorbed 
orally. Absorpúon is reduced by íood, espedally by Products 
containing caldum or other polyvalent cations. The mean 
bỉoavailability is 0.63% in the [asting State, and is reduced 
by 30% when given 1 hour beíore breakíast, and by 55% 
when given halí an hour beíore breakíast. Plasma protein 
binding is about 24%. Risedronate is not metabolised. 
About haU of the absorbed portion is excreted in the urine 
vyithin 24 hours; the remainder is sequestered to bone íor a 
prolonged period. Unabsorbed drug is eliminated 
unchanged in the ỉaeces.

Absorptỉon. Absotption of a single dose of risedronate was 
comparable when given 0.5 to 1 hour beíore breakíast or 
2 hours aíter an evenỉng meal in a study in healthy sub- 
jects.' The pharmacokinetics of risedronate are dose-pro- 
portional aíter a single oral dose.7

1. Mitchcll D Y, a  a i The effea of dosing regỉmen on the pharmacokỉnetics 
o{ risedronate. Br J CỈÙI Pharmacoỉ 1999; 48: 536-42.

2. Mỉtcbell DY, ti aỉ. Dose-proportional pharmacokinetícs of risedronate on 
single-dose oraỉ administration to healihy volumeers. J Cỉin Pharmacoỉ 
2000; 40: 258-65.

Preparatíons
Propríetary Preparaiions (details are given in Volume B)
Single-ingreciicnt Preporotions. Arg.: Aaonel; Ductonar; Rentop; 
Ribastaiĩùn; Ridron; Risedon; Austral.: Acris; Actonel; Risedro; 
A ustrùr. Actonel; Beìg.: Actonel; Braz.: Aaonel; Risedronel; 
Risedross; Risonato; Canad.: Actonek Chile: Actonel; O iina: 
Gusong {???? (Sue Ho?)); Ji Wei rẺJÊ); VVei Shan ("ỉ#); Cz.: 
Actonelf, Juverital; Noriíai; Norsed+; Nurridt; Rigat; Risen- 
dros; Tevanel; D enm .: Juverital; Nurrid; Optinate; Raddrix; 
Riseratio; Risostad; Vionate; Fin.: Optinate; Riseost; Riseratio; 
Vionatet; Fr.: Anonel; Ger.: Aaonel; Gr.: ActoncL’ Bondapen; 
Bonmate; Difosfon-S; Motivus; Riselib; Hortg Kong: Actonel; 
H ung.: Actonel; Boneact; India: Actonel; Fossical; Gemíos; 
Risofos; ỉndon.: ACTonel Osteonate; Retonel; /ri; Actonel; 
Ridate; Risonate; Risontel; Israel: Aaonel; Ribone; ItaL: Aao- 
nel; Avestra; Opúnate; Jpn: Actonel; Benet; M alaysia: Actonel; 
Mex.: Aaonel' Alesone; Misodron; Reosvec Seralis; Tecnodron; 
Teonavỷ; N eth.: Acionel; Melenor; Varibona; Norw.: Optinate; 
P hũipp .: Actonel; PoL: Aaonel; Norifaz; Resorpate; Rigaq 
Risendros; Port.: Aaonel; Noriíac Norsed; Rizat; Rus.: Actonel 
(AxroHenb); Risendros (PH3CHapoc); S.Afr.: Actamax; Actonel' 
Singapore. Actonel; Spain: Acrel; Actonel; Miosen; Risemylt; 
Swed.: Optinate; Sw itz.: Actonel' Thai.: Actonel; Turk.: Acio- 
nel; Arilex; UK: Actonel' Ukr.: Risendros (PH3enopoc)t; USA: 
Aaonel; Atelvia; Veneĩ.: Actonel.
MuhHngredient Prepqrotions. Arg.: Ribastamin Duo; Ridron 
Pack; A ustraL: Actonel Combi D; Aaonel Combi; Belg.: Aaonel 
Combi D; Canad.: Actonel plus Calciumt; Denm.: Optinate

Combi; Fin.: Optinate Combi DỶ; Fr.: Actonelcombũ Ger.: 
Actonel plus Caldum D; Actonel plus Caldum; Hong Kong: 
Aaonel plus Caldum D; Hung.: Aaonel Trio; Nori£az Trio Irl.: 
Actonel Combú Actonel Plus Ca & D; Mac.: Actonel Trio; ỉera- 
lis VIP; Neth.: ActoCalDt; Aaokit D; Aaokit; Actonel pluj Cal- 
dumt; Swed.: Optìnate Combit; UK: Actonel Combi; 'ISA: 
Actonel with Caldumt-

Pharmocopoõal Preporotioru
USP 36: Risedronate Sodium Tablets.

Strontium Ranelate ỊriNNMi

FK-48Í; Ránelate' de Strontium; Ranelato de estroncic: 5- 
1291.1; Strontii Ranelas; CĩpOHLỊnii PanenaT. 
2-(2-Carboxy-4-cyano-5-[A/,/V-dÌ(carboxymethyl)amino]t úo- 
■phẹri-3-ýl) àcetic acid distrontium salt 
C,2H6NASSr2=5135 
CAS — 135459-87-9.
ATC —  M05BX03.
ATC Vet — QM05BX03.
UNII — Q4NQ160FRU (stromìum ranelate); 8PD4806Ĩ06 
(strontium ranelate octahydrate).

U ses a n d  Adm inistration
Strontium ranelate is claimed to stimulate bone íorma ;ion 
as well as reduce bone resorption. It is used to treat severe 
osteoporosís (below) in postmenopausal women at high risk 
of íracture and in men at increased risk of ửacture. The 
recommended oral dose is 2g daily, gỉven at night and 
preíerably at least 2 hours aỉter food.

For details of administration in renal impairment, see 
below.
Reíerences.
1. Marỉe PJ. Sirontỉum ranelate: new Insighis imo iu dual mode of aciion. 

Bont 2007; 40 (suppl 1); S3-S8.
2. Fonseca JH- Rebalandng bone tumover in ĩavour oỉ íonmaũon tvỉth 

5troniỉum ranelatc: Implỉcations íor bone strengih. Rhtum atology (Oxforđ) 
2008; 47 (suppl 4); ivl7-ivl9.

Administration in renal impairment. Strontium excretỉon 
occurs Via the kidneys and clearance decreases as creat- 
inine clearance (CC) decreases. UK licensed product infor- 
mation States that no dosage adjustment of strontium 
ranelate is required in patients with mild to moderate 
renal impairment (CC 30 to 70mL/minute). Hovvever, it is 
not recommended for those with severe renal impairment 
(CC belovv 30mL/minute) because of a lack of pharmaco- 
kinetic da ta in these patients; continuation oí ơeatment in 
patients developing severe renal impairment should be 
considered on an individual basis.

Osteoporosis. Strontium ranelate, given orally with cal- 
dum and vitamin D supplements, has been íound to 
reduce the risk of vertebral1 and non-vertebral2 íractt res 
in postmenopausal vvomen with osteoporosis (p. 1168 1). 
A pooled analysis of data from these^ studies conclu !ed 
that sưontium ranelate reduced both vertebral i nd 
non-venebral íractures in patients aged 80 years or old r.3 
Protection against ữaaures was deteaed vvithin 12 
months, and sustained throughout 3 years of treatment. 
Hip Ễractures were also reduced over 3 years, but this lid 
nòt reach statistical signiíicance; the authors conciui ed 
that the analysis may not have been suííiciently powe ed 
in this respect. A systematic revievv4 concluded that wl ile 
sưontium ranelate reduces vertebral ứactures, there is ] :ss 
of a reductíon with non-vertebral ừactures, and the efl :ct 
on hip ừacture remains undear. Some have cautioi ed 
about the intetpretation of bone mineral density (BW D) 
changes with strontium ranelate, since stronger X-: ay 
attenuation by strontium compared with caldum must be 
corrected for to avoid overestimating the effect. Howev :r, 
increases in BMD could be useíul dinically in gaug. ng 
long-term compliance.3

NICE considers strontium ranelate an altemat ve 
treatment option íor both primary6 and seconda: y7 
prevention of osteoporotic ừagility íractures in high-r sk 
postmenopausal vvõmen vvho are unable to take a 
bisphosphonate. A revievv* of the place of sưontiim 
ranelate in therapy considered that although it might be in 
altematìve in padents who could not tolerate a bispho- 
sphonate there vvas no convindng published evidence to 
support daims that it stimulated bone ỉormation as well as 
redudng resorption. Further reyievvs4-’ conduded tla t 
additìonal research to conBrm its mechanism of action is 
requữed and that long-term ỉracture data are nceded, alo Ìg 
with comparative studies evaluating the eííicacy of 
strontium ranelate relative to other therapies such as 
bisphosphonates. A subsequent revievv10 reported that 
strontium ranelate reduced the risk of vertebral a:id 
nonvenebral íractures in rvvo studies lasting 5 years a: id 
continued to provide protection against new ừactures 
during the 3-year extensions of these studies.

All cross-references reíer to entries in Volume A
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Strontium ranelate has also been reponed to have 
beneỉidal effects on measure of bone mineral density and 
markers of bone resorption in men vvith osteoporosis.11
1. Mcunier PJ. a  ai. The eữects oí strontỉura ranelate on the risk of 

venebral íracture ìn vvomeo vvith postmenopausal osteoporosis. N Engl J 
Med 2004; 350: 459-68.

2. Regỉnster JY, tí ai. Stronrium ranelate reduces the risk ỡỉ nonvcrtebral 
ừactures in postmenopausaỉ vvoraen vvith osteoporosis: treaưnent oỉ 
peripheraỉ osteoporosis (TROPOS) study. J Cỉin Enẩoainol Metab 2005;

. 90:2816-22.
3. Seeman H, et al Strontium ranelaie reduces the risk of vertebral and 

nonvertebral hractures in women eighty years of age and older. J Bone 
Mincr Ra 2006; 21: 1113-20.

4. 0'DonneIl s, tí a i Sưontium tanelate for prevenóng and treatỈQg 
postmenopausa! osteoporosis. Available in The Cochrane Database oí 
Systematỉc Revievvs; Issue 4. Chichester Jỡhn Wiley; 2006 <accessed 
01/06/07).

5. Fogeỉman L Blake GM. Strontỉum ranelate for the ưeatment of 
osteoporosis; is useíul, but changes ỉn bone mineral densỉty need careỉul 
interpretation. BMJ 2005; 330: 1400-1.

6. NICE. Aỉendronate, etidronate, risedronate. raloxiỉene and strontỉum 
raneỉate ỉor the ptỉmary prevendon of osteoporoõc ữagíllty ừactures ỉn 
postmenopausal vvoraen amended: Technology Appraỉsal 160 (issued 
January 2011). Avaiỉabỉe au http://guldance.nice.org.uk/nicemetlia/ 
Uve/il746/47176/47176.pdf (accessed 24/06/13)

7. NICE. Alendronate, etỉdronate. rỉsedronate. raloxiỉene. strontium 
ranelate and terỉparatide for the secondary prevention of osteoporotìc 
ừagiỉỉty íractures in postmenopausal women amended: Technology 
Appraisaỉ 161 (ỉssued January 2011). Avaỉỉabỉeat: http://guidance.nice. 
org.uk/nicemedia/tive/n748/42447/42447.pdf (accessed 24/06/13)

8. Anonymous. Strontiura ranelate ỉor osteoporosis? ỮTUỊỊ Tker Bull 2006;
44:29-32. .

9. Stevenson M. tí ai. The di ni dữ eữectỉveness and C05t-effectíveness of 
strondura raneỉate for the prévệntion oí osteoporotic ỉragỉlity Eractures 
in postmenopausal women. Héaỉih Tedưtoi Assas 2007; 11: 1-134.

10. Deeks ED, Dhỉỉỉon s. Sưoruimh raneỉate: a revietv of ỉts use in the 
treatment oí postmenopausai psteoporosis. Drugs 2010; 70: 733-59.

11. Kauỉman JM. tí al. Efficacy and saỉety of strontíum ranelate in the 
treatment of osteoporods in men. J ơin Endoơinal Metab 2013; 98: 592- 
601.

A d v e rse  E ffed s a n d  Precautions
Common adverse tííects of strontium ranelate include 
gasưointestinal disturbances, headache, dermatitis, and 
eczema. Disturbances in consciousness, memory loss, and 
seizures may occur and there have been reports of alopeđa, 
pyrexia, coníusion, peripheral oedema, and bronchial 
hyperreactivity.

Treatment with sưonnum ranelate has been assodated 
with an increased incidence In venous thromboembolism 
including pulmonary embolism, and its use is 
contra-indicated in patients considered at risk or vvith a 
history of thromboembolic disorders. A higher risk of 
myocardial iníarction has also been reported, and the use ot 
strontium ranelate is conưa-indlcated in patients with a 
histoty of ischaemic heart disease, peripheral arterial 
disease, cerebrovascular disease, or uncontrolled hyper- 
tension. It should be used vvith caution in patients with 
other signiãcant risk factors for cardiovascular events. 
Transient reversible increases in creatine kinase activity 
have been reported. Hypersensidvity reactions, induding 
rash, pruritus, urticaria, angioedema, toxic epidermal 
necrolysis, and Stevens-Johnson syndrome have occurred. 
Drug rash with eosinophilia and systemic symptoms 
(DRESS), sometimes fatal, has also been reported.

Strontium may interíere with certain methods used for 
the determination of se rum and urinary caldum.

Sưontium ranelate should not be given with food or 
antađds—see Interactions, below.

Alopecia. Between May 2005 and ianuary 2008, the 
Spanish pharmacovigilance System received 5 reports of 
alopeda associated vvith Sttontium raneiate treatmerự.1 A 
causal association was suspected due to the temporal rela- 
tionship betvveen the start oi treatmcnt and the onset of 
alopecia, the improvement of most cases on drug with- 
dravval, and the exclusion of other causes. Inorganic stron- 
tium has also traditionally been a component of depilatory 
creams. One of the reported cases alsõ had some ĩeatures 
of Stevens-Johnson syndrome, and the authors suggested 
that alopecia may be one symptom of a more complex and 
severe hypersensitivity syndrome.
1. Sainz M, tí ai. Strontỉum ranelate may cause alopeda. BMJ 2009; 338: 

bỉ494.

Effects on the cardiovascular System. In a cohort analysis 
of strontium ranelate used in general practice, maỉnỉy for 
postmenopausal osteoporosis, there was a crude annual 
inddence of venous thromboembolism of 6.24 cases per 
1000 patient-years exposed. This was similar to estimates 
in populations of similar age and in populations treated 
for osteoporosis. Hovvever, a history of venous throm- 
boembolism was identUied as a signihcant risk íactor.1
1. Osbome V, tt al. Intídence oi venous thrombocmbolisra ln usen ot 

stromium ranelate: an analysia of data bom a prcscríptìon̂ vent 
monitoring study in England. ữruỊ SaỊtty 2010; 33: 579-91.

Hypersensitìvity. As of November 2007, the EMEA had 
received reports of 16 cases o! drug rash with eosinophilia 
and systemic symptoms (DRESS), a serious and Uíe-threa- 
tening conditíon, in patíents neated with strontíum rane- 
late. Two íatalities were reported. Reactìons appeared

within 3 to 6 vveeks of starting therapy, with skin rash, 
accompanied by íever, swollen glands, eosinophilia, and 
elíects on the liver, kidneys, and lungs. Patients are 
advised to stop treatment with sttontium ranelate if a rash 
occurs and to seek medical advice; treatment should not 
be restarted.1 Similar advice, and a reminder that the drug 
should also be used vvith caution in patients with risk fac- 
tors for venous thromboembolism, was issued in June 
2008 by the Ausưalian regulatory authorities; although 
there had been no íatalities, they had seen 16 reports of 
rash. one accompanied by lever and one by eosinophilia.1 
. 1. EMEA. EMEA recotnmends changes in the product iníormatỉon íor 

Protelos/Osseor due to the rỉsk oỉ severe hypersensỉtívỉty reactions 
(ỉssued Ỉ6th November 2007). Avaỉlable at: hnp://www.emea.europa. 
eu/humandocs/PDFs/EPAR/protelos/PressReỉease.Protelôs 
41745807en.pdí (accessed 21/01/08)

2. Adverse Drug Reactions Advisory Commỉttee (ADRAC). Severe skin 
reaaions and venous thromboemboỉỉsm with strontium raneỉate 
(Protos). Aust Advene D ruỊ Reaa Buil 2008; 27: 10. Also avaiỉabỉe au 
hctp://www.tga.gov.au/adr/aadrb/aadr0806.pdf (accesseđ 17/07/08)

Interactions

Food, milk, and caldum-containing compounds may reduce 
the bioavailability of sưontium ranelate; antadds contain- 
ing aluminium or magnesium may reduce its absoiption. 
Such Products should be given at least 2 hours apart trom, 
and, in the case of antadds, preíerably aíter, strontíum 
ranelate. Because of possible complex íormation, strontìum 
ranelate should not be given with oral teưacydines or 
quinolones.

Pharm acokỉnetics
Strontium ranelate has an absolute bioavailability of about 
25% aíter an oral dose; caldum or íood reduces the 
bioavailability by about 60 to 70%. Peak plasma 
concentratíons are achieved 3 to 5 hours after an oral 
dose. Plasma protein binding is low. Sưontium ranelate has 
a high alhnity for bone tissue. It is not metabolised, and has 
a ha]f-life of about 60 hours. Excretìon occurs V ia the 
kidneys and gasttointestinal tract.

Preparations
Proprietary Preparations (details are given in Volume B)
Single-ingredient Preparations. Arg.: Osteovital; Prodinam; Pro- 
tos; Troncel; Austral.: Protos; Austria: Protelos; Belg.-. Protelos; 
Braz.: Protos; Chile: Protelos; ch in a : Osseor (KSÍẾ); Cz.: 
Osseor; Protelos; Denm.: Protelos; Fr.: Protelos; Ger.: Protelos; 
Gr.: Protelos; H ong Kong: Protos; H ung.: Protelos; Indon.: Pro- 
tos; IrL: Osseor; Protelos; Israel: Protelos; Hat: Osseor; Protelos; 
Malaysia: Protaxos; Neth.: Osseor; Protelos; NZ: Protos; P hi-  
lipp.: Protos; PoL: Osseor; Protelos; P ort: Osseon Protelos; 
Rus.: Bivalos (Ehbmoc); S.Afr.: Protos; singapore: Protos; 
Spain: Osseor: Protelos; Swed.: Protelos; Thai.: Protaxos; Turk.: 
Protelos; UK: Protelos; ukr.: Bivalos (BHBanoc).
Multi-ingredient Preparatìons. Arg.: Osteovital Plus.

Teriparatide IBAN, USAN, riNNỊ
.(1.-34) Human parathormone; (1-34) Human parathyroid 
homnone; 1-34 Parathdrmonẹ (humạn); hPTH 1-34; Human 
parathormone (1-34); Humari parathyroid hormone (1-34); 
Hụman PTH (1 -34); LY-3|3334; Parathỹròid hormone peptide 
(1-34); Teriparatid; Teriparatida; Tériparạtide; Teripạtatidum; 
TepnnạpaTMA. :  ̂ ■
CiaiH29iNs505iS2=4117,8 
C4S —  52232-67-4.
ATC — H05AA02. . . . . . . . .
ATC Vet — QH05AA02. 
um —  10T9CSU89I. ■

Teriparatide Acetate ỊBANM, USAN, riNNMi 
Acetato de teriparatidapTetiparatida, acetato de; Téripara- 
tide, Acétate de; Teríparatidí "Acetãs; TepnnápaTMna AtieTaT.'
Ci8iH291N5505iS2P(H20,yC2l-l402
C45—  99294-94-7 (teríparacide acetote).
ATC — H05AA02.
ATC Vet — QH0SAA02.
UNII — 99S9P4V12N. ■■

Uses a n d  Adm inistratìon
Teriparatide is a synthetlc polypeptide that consists of the 1- 
34 amino-acid biologỉcally active N-terminal region of 
human parathyroid hormone (p. 1188.3). It is used in the 
treatment o! established postmenopausal osteoporosis, 
espeđally in those with a high íracture risk, and in men 
with primary or hypogonadal osteoporosis who are at 
increased risk oỉ hacture. Teriparatide may also be used to 
tteat osteoporosis assotíated with prolonged corticosteroid 
therapy in vvomen and men at increased risk of ỉracture.

The usual dose of teriparatide is 20micrograms 
subcutaneously daily into the thigh or abdominal vvall.

Treatment is limited to a maximum of 2 years in total. A 
transdermaỉ ỉormulatìon is also under investigatìon.

Teriparatide acetate has been given by intravenous 
iníusion in the dUlerential diagnosis of hypoparathyroidism 
and pseudohypoparathyroidism.

Hypoparathyroidism. Hypoparathyroidism is charac- 
terised by a dehdency in endogenous parathyroid horm- 
one, whereas pseudohypoparathyroidism is characterised 
by resistance to the eííects of parathyroid hormone (see 
p. 1171.2). Teriparatide acetate is used diagnostically to dis- 
dhguish bervveen thése 2 conditions.1 Á synthetic 1-38 
ừagment of human parathyroid hormone (hPTH 1-38) has 
been used similarly.2 Teriparatide has ầlso been used to 
treat hypoparathyroidism.3'5
1. MaUene LE. Synchetic human parathyroỉd honnone 1-34 ỉragment for 

diagnostic testỉng. Ann ỉttítm Med 1988; 109:800-4.
2. Kruse K, Kracht Ư. A ỉimpliãed diagnostíc test ỉn hypoparathyroỉdỉsm 

and pseudohypoparathyroidỉsm type I with synthedc ỉ-38 ừagment of 
humao parathyroid honnone. Eur J Pediatr 1987; 146: 373-7.

3. Wỉner KK, tí aL Synthedc human parathyroíd hormone ỉ-34 V3 
caldtriol and caldum ỉn the treatment of hypoparathyroỉdỉsm. JAMA 
1996; 276: 631-6.

4. Wỉner KK. tí ai. A randomỉied, cross-over trỉaỉ of once-daily versus 
twice-daily parathyroid hormone 1-34 ỉn treatment of hypopara- 
thyroỉdism. J ơờt Endoainoì Mtíab 1998; 83: 3480-6.

5. VVlner KK. tí ai. Long-term treatment of hypoparathyroidism: a 
raodomìzed conưolỉed study comparỉng parathyroid hormone-(l-34) 
versus caldtriol and caỉdum. J ơin Enắoainol Metab 2003; 88:4214-20.

Osteoporosis. Parathyroid hormone is capable of stimulat- 
ing both tormatíon and resorption of bọne. Continuous 
inỉusion of teriparatide leads to a persìstent elevatíon of 
parathyroid hormone and greater bone resorption by sti- 
mulating osteodasts, with a net decrease Ũ1 bone volume, 
and resultant hypercalcaemia; in contrast, daily (intermit- 
tent) úỹections inaease bone volume by increasing osteo- 
blastic prolUeratíon.1'3 Teriparatide appears to have less 
eỉỉea on cortical than ơabecular bone,3 suggesting that, 
although it may be helpíul in preventing vertebrãi frac- 
tures, its impact on ừactures of the proximal íemur may 
be more limited. Hovvever, while ơeatment with teripara- 
tỉde substantially increases lumbar spine bone mineral 
density' (BMD), benehdal increases are also seen at the 
hip,1 and in a pivotal study (the Fracture Preventlon Trial) 
4 in postmenopausal women with ósteoporosis 
(p. 1168.1), it decreased the risk of both vertebral and 
non-vertebral hacture. In a follow-up study, the reduction 
in vertebral ứacture risk in patients treatèd with teripara- 
tide for a mean oỉ 19 months persisted for at least an addi- 
tional 18 months after daily treatment was stopped.3 Teri- 
paratíde appears to improve bone geometry, with no 
detrimental e£fect on cortical bone.6 In the UK, NICE7 
recommends teriparatíde as an option for the secondary 
prevention of osteoporotic hagility ửactures in yvomen 
who have had an unsatisíactory response to bisphọsphon- 
ates or who are unable to take bisphosphonates or saon- 
tium ranelate; women aged 65 years or oldeí must have 
an extremely low BMD (4 Standard deviations or more 
belovv the mean) or a very low BMD (3.5 Standard devia- 
tions or more belovv the mean) plus more than 2 íractures, 
and women aged 55 to 64 shoũld have an exttemely low 
BMD plus more than 2 tractures. It has been pointed out 
that evidence of reduction in teriparatide’s eỉíect with cur- 
rent or recent alendronate therapy (see below) might 
make its use as a second-Iine agent problematic.*

Data on combination therapy are limited, but some 
studies suggest that teriparatide with HRT is more effective 
than HRT alone.’ Previous HRT tteatment, however, may 
attenuate the BMD increases seen with teriparatide alone.10 
Increases in BMD have been reported in patients taking 
teriparatide with or aíter raloxiíene.10 The effea of 
teriparatide with the antiresorptive bisphosphonates has 
yet to be determined.2'6’5 ' 1 Although there is some 
suggestion that teriparatide still increases bone íormation 
aỉter treatment vvith alendronate,’ a study in men íound 
that, when given together, alendronate impaired the 
anabolic ettects of teriparatide.12 For this reason, some 
consider that teriparatide be started immediately after 
stopping bisphosphonates.11

It has been suggested that the degree of suppression of 
bone tumover before ưeatment4 or the bisphosphonate 
used previously13 may iníluence the response to teripara- 
tide. A study of daily or cydical teriparatide in vvomen with 
osteoporosis found that although the teriparatide-induced 
increase in BMD may be slightly lower in vvomen who had 
previously taken alendronate than in those who had never 
receíved it, the increase in spinal BMD was still impressive. 
Intermittent cydical ueatment with teriparatide had similar 
eííects on BMD to daily dosage.14 Bispbosphonate therapy 
has been recommended to maintain BMD improvements 
aíter teriparatide ưeatm ent10

In postmenopausal vvomen vvith osteoporosis taking HRT 
and corticosteroids,13 the addition of teriparatíde 
sỉgnUicantly increased BMD o! the lumbar spine; modest 
changes in hip bone mass were not signihcant.

The Symbol t  denotes a preparation no longer aaively marketed
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In m en  vvith osteoporosis, teriparatide increased BMD in 
the lumbar spine and at the íemoral Mức;’ risk of hacture 
was also redũced.1
1. Cappuzzo KA. Delaíuente JC Teriparatide for scvere osteoporosỉs. A m  

Pharmacother 2004; 38: 294-302.
2. Madore GR, tí ai. Parathyroid honnone. J  Am Acaắ Orthơp Surg 2004; Ỉ2ỉ 

67-71.
3. Brixen KT, et aỉ. Teriparatìde (bỉosynthetk human parathyroid bormone 

1-34): a new paradỉgm in the treatment oỉ osteoporosis. Basic Clỉn 
Pharmacoi Toxùoỉ 2004; 94: 260-70.

4. Neer RM, tí aỉ. fifiect oí parathyroki hoimone (1-34) on hactures and 
bone mineral density ỉn postmẽnopausal women with osteoporosỉỉ. N 
BngỉJM ed200ì;B4Í 1434-41.

3. Lỉndsay ti. Sustained vertebral hactuxe rỉsk reductỉon aíter 
withdxíwal oỉ tertparatide ỉn postmenopausaỉ women with osteoporosis. 
Anh Intertt Meẩ 2004; 164: 2024-30.

6. Rubỉn MR. Bỉỉeskỉaa JP. Parathyroỉd honnone as an anaboỉỉc skeỉetaỉ 
therapy. Dntp 2003; 69: 2481-98.

7. NICE. Alendronate, etidronate, rỉsedronate. raỉoxỉíene, stromlum
ranelate and terỉparatỉde for the secondary preventỉon oí osteoporotic 
íragility Ễracturcs ỉn postmenopausaỉ womênỉ Technology Appraỉâaỉ 161 
(Issued October 2008). Ãvaỉỉable at: http://www.nice.org.uk/
nicemediâ/pdí/TA 161 gu idance.pdf (accessed 12/01/09)

8. Anonymous. Teriparatỉde for postmenopausal osteoporosis. Drug Thrr 
BuU 2004; 42: 93-5.

9. Quattrocchỉ E, Kourlas H. Teriparatide: a review. Cĩin Ther 2004; 26: 
841-34.

10. Stroup ỉ. tí ai. Teriparatide in the ưeatment oí osieoporosis. Am J Htalth- 
Sytí Pharm 2008; 65: 532-9.

U.Deal c  The use oí ỉntermittent hu man paraihyroid homione as a 
treatment ỉor osteoporosis. Cun Rheumatoỉ Rep 2004; 6: 49-58.

12. Plnkelttein JS. tí ai. The eỉíects oỉ parathyroid hormone, alendronate. or 
both in men wìth osteoporosỉs. N En$ỉ J Med 2003; 349: 1216-26.

13. Mỉller PD, tí a i Early responsiveness of women wỉth osteoporosỉs to 
teiiparatìde aher therapy wỉth alendronate or rỉsedronate. J Oin 
Erừocrinoỉ Mtíab 2008; 93: 3785-93.

14. Cosman F, tí aỉ. Daily and cydỉc parathyroid hormone in women 
receỉving alendronate. N Engl J Mcd 2005; 353: 566-75.

15. Lane NE. tí  ai. Parathỹroid hormone treaunent can reverse 
corticosteroid-induced osteoporosỉs. J ơin Invtst 1998; 102: 1627-33.

A d / e rs e  Effects a n d  Precautions
Gasưointestinal disturbances, pain in the limb of injection, 
headache. and riiz7.iness are the most common adverse 
eííects in patients ưeated with subcutaneous teriparatide. 
Diràness, vertigo, and syncope may be assodated wỉth 
transient orthostatic hypotension in some patients, 
particulariy when beginning ơeatment. Those so aííened 
should not drive or operate potentially hazardous 
machinerỵ. Asthenia, arthralgia, anaemia, tachycardỉa, 
emphysema, and rhinitis may occur. Angina pectoris. 
depression, dyspnoea, leg cramps, pneumonia, urinary 
disorders, and sõatica ha ve also been reported. Musde 
spasms have been commonly reported, sometimes aher the 
Ẽrst dose; serious back spasmỉ may occur very rarely. A 
metallic taste, tingUng of the extremines, and pain at the site 
of inịection have occasionally be en assodated with the 
intravenous inlusion oí teriparatide acetate. It is a peptide 
and the possỉbility of systemlc hypersenátivity reactìons 
should be bome in mind. Renal impaỉrment has been 
reported. Hypercalcaemia may develop with teriparatide or 
the acetate and it is thereíore contra-indicated in patientỉ 
with pre-existmg hypercalcaemia. Transient increases in 
serum caldum concentrations have been noted aíter 
teriparatide injection in normocalcaemic patíents; any blood 
monitoring should be carried out at least 16 houxs after the 
most recent dose. Hypercholesterolaemia and hyperuric- 
aemia have also been reported. Caution is advised in 
patients with active or recent renal calculi.

Teriparatide is contra-indicated in patients vvith severe 
renal impainnent and should be used with caution nith 
those with moderate impainnent. Teriparatide is also 
contra-indìcated in pregnancy as studies in anmaìs have 
shown reproductive toxidty.

There was an increased inddence o{ osteosarcoma in rats 
and rare reports in humans given terìparatìde; it should not 
be used in patients who may be at increased risk, induding 
those with a history of skeletal metastases or previous 
radiotherapy to the skeleton, those with metabolic bone 
disease such as Paget's disease and hyperparathyroidism, 
those vvith unexplained elevatíons õf serum alkaline 
phosphatase, or children and young aduỉts with open 
epiphyses.

Pharm acokinetícs
Teriparatide iỉ extensiveỉy absorbed after subcutaneous 
injectìom peak plasma concentrations are reached after 
about 30 minutes. Absolute bioavailability is reported to be 
about 95%. The serum halỉ-liỉe is 5 minutes after 
intravenous use, and approximately 1 hour after 
subcutaneous ũỹection (reílecting time needed for 
absorption from the injection site). No studies have been 
done on the metabolism or excretion of teriparatide; 
parathyroid hormone is believed to be enzymatically 
metabolised in the liver and excreted by the kidneys.

Preparatíons
Propriatary Prepororions (details are given in Volume B)
Sàigle ingređent Preparaiions. Arg.: Forteo; AustraL: Foneo; 
Austria: Forsteo; Belg.: Forneo; Braz.: Forteo; Canađ.: Porteo;

ChiU: Forteo; C hina: Forsteo cz.: Forsteo; Denm.:
Forsteo; Fừí.: Porsteo; Fr.: Forsteo; Gtr.-. Forsteo; Gr.: Forsteo; 
H ong Kong: Foneo; H ung.: Poisteo; Ind ia : Foiteo; IrU: Forsteo; 
Israeh  Forteo; ItaL: Foisteo; Jpn: Teribone; M aiaysia: Foneo; 
Mac.: Forteo; N eth .: Forsteo; Nom'.: Forsteo; NZ: Forteo; P hi-  
lipp.: Forteo; PoL: Fotsteo; PorU: Forsteo; R uí.: Forsteo 
(dopcTeo); S jự r .:  Forteo; singapore: Porteo; Spain: Forsteo; 
Sw aL: Fotsteo; SvH a.: Porsteõ; Thai.: Forteo; Turk.: Forsteo; 
UK: Poisteo; USA: Poiteo; Veneĩ.: Forteo.

Tiludronate
ÁTC ■—  M0SBÀ05. V : "V ;
ẠTT Vet ̂  QM05BA05.

Tiludronic Acid ịBAN, riNNi 
Adde Tiludronique; Áddo tiludrónlco; Acidum Tiludronicum; 
ME-3737; SR-41319; Tiludrónico, áddo; ‘niudronihappo; 
Tiludronik Asit; Tiludronsyra; Tnnyflp0 H0 Baa Kncnoĩa. 
{[(p<hlorophenyl)thio]methylene}diphosphonic aớd. 
CtH ^:io6pỉ s=318.6 
à s  —  89987-06-4.
ATC —  M05BA05.
ATC Vet —  QM05BA05.
UNII —  6PNS59HP4Y.

Tiludronate Dỉsodium IUSANỊ 
Disodium Tiludrpnạte; Natrii Tiludronas; Sodium Tìludronate; 
SR-4Ị319B; \Ti|udronate de Sodium; Tìludronate Sodium 
,(BANM); Tiludronate Sodium (riNNM); Tĩludronato sóđico; 
HaTpMM Twiyflp0HaT.
Disodium dihydrogen {[(p-chloròphenyOthio]methylene} 
diphosphonate hemihydrate.
07^70^20^25,V4H20=371.6
CAS —  149845-07-8 (anhydrous disodium tiludronate}; 
155453-10-4 (tiludronate disodium hemihydrate).
ATC — M05BA05.
ATC Vet — QM0SBA0S.
UNII —  BH6M93CIA0.

U ses a n d  Adm inistratìon
Tíludronate is a bisphosphonate with similar properties to 
those of the bisphosphonates in general (p. 1173.3). It 
inhibits bone resoiption and is used for Paget's disease of 
bone.

It is given orally as tiludronate disodium. but doses are 
expressed in terms of the equivalent amount of tiludronic 
add; 117mg of tiludronate disodìum is equivalent to about 
lOOmg of tìludronic add. To ensure adequate absorption 
doses should be taken with plenty of water (at least 
200 mL), at least 2 hours beíorẽ or ãfter meals. In Paget's 
disease of bone the usual dose is 400 mg once daíly ỉor 3 
months, and this may be repeated iỉ necessary aher an 
interval of at least 3 to 6 months.

Tiludronate has been trìed in postmenopausal osteo- 
porosis, but results were disappointing.

Malignant neoplasms of the breast. For the suggestion 
that bisphosphonates, induding tiludronate, may reduce 
the risk of breast cancer, see Malignant Neoplasms of the 
Breast under Bisphosphonates, p. 1174.2.

A d v e rse  E ffeđ s, Treaừnent, a n d  Precautions
As ỉor the bisphosphonates in gencral p. 1174.3. Asthenia 
and dizáness have been reported rarely.

Cardnogenkity. Oesophageal cancer has been reported in 
patients who had taken oral bisphosphonates, see Cardno- 
genidty, under Bisphosphonates, p. 1175.2.

Effects on the kidneys. Renal íadure has been assodated 
with the aminobisphospbonates, úiduding tiludronate, see 
under Bisphosphonates, p. 1176.1.

Effects on the musculoskeletal System. Atypical ừactures 
and osteoneơosis of the jaw have been reported after the 
use of bìsphosphonates, see under Adverse Bítects oí Bis- 
phosphonates, p. 1176.2 and p. 1176.3, respectively.

Effects on the skin. As vvith other bisphosphonates, tilu- 
dronate has been assodated vvith rash and pnuitus. For 
reíerence to a case of massive epidermal necrosis possibly 
assodated with tiludronate, see Hypersensitívity, under 
Bisphosphonates, p. 1177.1.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centte (NAPOS) and 
the Porphyria Cenơe Sweden, dassihes tiludronate as not

poiphyrinogenlc it may be used as a đrug of first cho ce 
and no precautions are needed.1
1. The Drug Daubase ỉor Acute Porphyrỉa. Avallable at: http://wv w. 

dnigs-porphyria.org (accessed 04/10/11)

Interactions
As íor the bisphosphonates in general, p. 1177 2. 
Indometadn may increase the bioavailability oỉ tiludronỉ te 
two to fourfold; dỉdoíenac does not appear to ha ve t) js 
effect. Aspirin may decrease the bioavailability of 
tiludronate by 50%.

Pharm acokinetics
Like other bisphosphonates tiludronate is poorly absorb :d 
after oral doses. Absotption is reduced by food, espedally ly 
Products contaỉning caldum or other polyvalent catior s. 
The oraỉ bioavailability of tỉludronate is about 6% in tlte 
(asting State, and is reduced by about 90% when given 
vvithin 2 hours of ỉood. Plasma protein binding is about 
90%, mostly to albũmỉn. Tiludronate is not metabolised. 
About halí of the absorbed portion is excreted in the urine; 
the remainder is sequesteied to bone for a prolonged period.

Preparatíons
Propríetary Preparations (details are given in Volume B)
Single-ingrsdient Preporations. AustraL: Skelid; Belg.: skelid; 
Fr.: skelid; Ger.: Skelidt; H ung.: Skelidt; N eth .: skelidt: P o rt:  
skelidt; Spain: Skelid; S w itỉ.: Skelid+; UK: SkelidỶ; USA: ske- 
Ud.

Zoledronate
ATC —  M05BA08.
ATC Vet — QM058A08.

Zoledronic Acid IBAN, USAN, riNNì
Acide Zolédronique; Ácido zoledrónico; Acidum Zoledroni- 
cum; CGP-42446; Tsoledronihappo; Zoledrónico, ácido; 
Zoledronik Ạsic Zoledronsyra; 3o/ieflpOHoeas Kncnoĩa. 
(1-Hydroxy-2-imìdazol-1-ylethylidene)diphosphonic acid. 
CsH10NjO7P2=272.1
CÃS —  118072-93-8 (anhydrous zoledronic add); 165800-06-6 
(ỉoledronic acid monohydrate).
ATC —  MỌ5BA08.
ATC Vet — QM05BA08.
UNII —  70HZ18PH24 (anhydrous ĩoledronic acid); 
6XC1PAD3KF (ỉoledronic acid mõnohydrate).

Incompatibility. Zoledronic acid should not be mixed wit 1 
caldum or other inỉusion Solutions such as laaated Ring- 
eds solution that contain divalent cations.

Stability. Zoledronic add ìniusion is physically stable fc r 
24 hours at 2 degrees to 8 degrees once,diluted to 100 m . 
in sodium chlorìde 0.9% or glucose 5% as per license I 
product information.

Zoledronate Disodium IBANM, USAN, riNNMỊ 
CGP-42446A; ZOL~446; Zoledronas Dinatricum; Zolédronat€ 
Disodique; Zoledronato Òisódico; AkiHaTpnii 3oneflpoHàT. 
Disodiumdihydrogen (l-hydroxy-2-!midàzoi-l-ylethyiidènft 
diphosphonate tetrahydrate.
C5H6N2Na2Ọ7P2,4H20=388.1 
CAS —  165800-07-7.
ATC — M0SBA08.
ATC Vet —  QM058A08.
UNII — 7D7GS1SA24.

Zoledronate Trisodium ỊBANM, USAN, riNNMi 
CGP-424468; Zoledronas Trinatricum; Zolédronate Trisodi- 
que; Zoledronato ưisódìco; TpMHaTpnii 3aneflpóHaT. : 
Trisodium hydrogẹn (1-hydroxy-2-imidazol-l-y)ethylidene) 
diphosphỏnate hỹdrate (52).
C5H7N/Ja307P2,2,AH20=383.1 ■ ’ !
CAS — 165800-08-8. ..
ATC —  MỘSBA08 
ẠTC Vet — QM058A08.
ÙNII —  ARL915IH66.

U ses a n d  Adm inistratìon
Zoledronate is an aminobisphosphonate (p. ỉ 173.3) that is i 
potent inhibitor oỉ bone resorption. It is used íor thr 
treatment oỉ hypercalcaemia oỉ malignancy, and Paget’: 
disease of bone, as vvell as for prevention of skeletal evenb 
in patients with advanced bone malignandes. It is also useó 
for the treatment and prevention of glucocorticoid-induced 
osteoporosis and osteoporosis in posunenopausal women.

All cross-reíerences reíer to entries in Volume A
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and for che treatment of osteoporosis in men. Zoledronic 
add is given as an intra venous ìnhision over not less than 15 
m ia u te s .

For hypercalcaemia of malignancy a single dose oỉ 
4mg is used, điluted vvith lOOmL of sodium chloride 0.9% 
or glucose 5%. The treatment may be repeated if necessary 
aíter at least 7 đays, at a dose o i  4mg. ỉndividual doses 
should not exceeđ 4mg, as theie is an increased risk oỉ 
adverse renal effects, including renal íailure.

Zoledronic add is given for the prevention of skeletal 
events in patients with advanced bone malignandes 
(p. 700.3) at a dose of 4mg, diluted as above, every 3 to 4 
weeks.

For the treatment o í  Paget's disease o i  bone, zoledronỉc 
add is given as a single intravenous infusion of 5mg. 
Patients who relapse can be re-treated with zoledronic add; 
an additional intravenous inhision oỉ 5mg may be given 
after an interval of at Ieast 1 year bom the initial dose.

For the treatment of postmenopausal osteoporosis, 
osteoporosis in men. and glucocortícoid-induced osteo- 
porosis, the recommended dose is a single intravenous 
inỉusion o{ zoledronic add 5mg given once a year. In 
pa tìe a ts  with a recent low-ơauma hip hacture. it is 
recommended that zoledronic add should be started 2 or 
more vveeks after híp ừacture repaứ. In the USA, the same 
dose is also given annuạỊly for the prevention of 
glucocorticoid-induced osteoporosis; for the prevention of 
postmenopausal osteoporosis, a single dose of 5mg 
zoledronic add is given once every 2 years.

For doses in renal impairment, see belovv.
Caldum and vitamin D supplements are recommended 

for patients with advanced 'bone malignandes, Paget’s 
disease, and osteoporosis ưeated with zoledronic add. 
Revievvs.
1. Cheer SM, Noble s. Zoỉedronic atid. Drugs 2001; 61: 799-805.
2. Therỉault RL Zoỉeđrqnic acỉd (Zữmeta) use ỉn bone dỉsease. Expcrt Sev 

Amicancn Ther 2003; 3: 157-66.
3. NevỉUe~Webbe H. Coleman RE. The use oỉ zoJedronic add ỉn the 

manageraent oỉ metastatic bone disease and hypercaỉcaemia. Pailiat Med 
2003; 17: 539-53.

4. Li EC. Davis LE. Zoledronỉc add: a new parenteraỉ bisphosphonate. ơùĩ 
Ther 2003; 25: 2669-2708.

5. VVellington K. Goa KL. Zoỉedronic add: a revỉew of its use ỉn the 
management oỉ bone metastases and hypercalcaemỉa oỉ malignancy. 
Drugs200ĩ; 63: 417-37.

6. Perry CM. Ptggitt DP. Zoỉedronic acid: a revtew oỉ iu use in patiems with 
advanced canẽer. Drugs2004; 64: ỈỈ97-121Ỉ.

7. Saad F. New research Rndings on zoledronic add: survival pain, and 
anti-tumour eỉíects. Canar Treat Rev 2006; 34: 163-92.

6. Lyseng-Williamson KA. Zoledronic acid: a review oỉ iu use in breast 
câncer. Drugs 2006; 68: 2661-82.

9. Anonymous. Annual zoỉedroQỈc add for osieoporosís. Drug Ther Butt 
2008; 46: 93-6.

Administration in renal impairment. Despite the faa that 
. renal dearance of zoledronic add correlates to renal func- 
tion, a pharmacokinetic study' conduded that no dosage 
adjustment appeared necessary in patients with mìld to 
moderate renal impairment (creatinme dearance 50 to 
80 mL/minute, and 10 to 50 mL/minute, respectively).

Licensed product in lo r m a tìo n  also States that no 
adjustment is necessary in mild to moderate renal 
impairment for patients with hypercalcaem ia of 
malignancy, but dehnes this degree of impairment in 
terms of serum creatinine Iess than 400 micromoles/liưe or 
less than 4.5 mg per lOOmL; the risks and benehts of 
therapy should be considered beíore treating those with 
more severe impairment.

Hovvever, íor patients vvith advanced bone malignan- 
des, the intravenous dose of zoledronic add should be 
adjusted on the basis of creatinine dearance (CC) as íollovvs:
• cc greater than óOmL/minute: 4mg (no adjustment 

necessary)
• cc 50 to ôOmL/minute: 3.5 mg
• cc 40 to 49 mL/minute: 3.3 mg
• cc 30 to 39 mL/minute: 3 mg
• cc belovv 30mL/minute: treatment not recommended 
Serum creatinine should be measured beíore each dose and 
treatment withheld u renal íundion has deteriorated. Renal 
deterioration is dehned as an increase of 44 micromoles/litre 
or 500micrograms per ỈOOmL for those patients with 
normal baseline creatinine, and an increase oỉ 88 micr- 
omoỉes/litre or lm g per 100mL for those vvith abnonnal 
baseline creatinine. Treatment may be restarted at the dóse 
used beíore treatment interruption once the creatinine 
retums to vvithin 10% of the baseline value.

For patients with Pagefs disease or osteoporosis, 
licensed produa information States that no dose adjustment 
is considered necessary for those with cc of 35mL/minute 
or more; treatment is conưa-indicated in those vvith cc of 
less than 35mL/minute or evidence of acute renal 
impaỉrtnent due to an increased risk of renal íailure.
1. skeijanec A. n fl/. The pharxnacoldnetia and pharmacodynamics of 

xoỉedronic add ỉn cancer patỉems wiửi varyỉng degreeỉ ol renaỉ íunctíon. 
J ain pharmacoỉ 2003; 43: 154-62.

Charcot neuroarìhropothy. Bisphosphonates, induding 
zoledronic ađd, ha ve been ỉried for Charcot neuroarthro- 
pathy, see under Bisphosphonates, p. 1174.1.

Hypercakoemia. Bisphosphonates are the preỉerred drugs 
for ơeating hypercalcaemia of malignancy (p. U67.2) 
once the patient has been adequately rehydrated. Zoledro- 
nate has been shown to have a íaster onset, higher 
response ra te. and longer duration o i  action than pami- 
dronate.1 It also has a shorter tnhision tứne than pami- 
dronate,1 and some consider it the ưeatment o í  choice ỈOT 
hypercalcaemia of malignancy.?-4 Hovvever, zoledionate 
has caused severe hypocalcaemìa in some patients, see 
Effects on Electrolytes, below.
1. Mạịor P, tí ai. Zoledronỉc add is superior 03 pamidronate in ứie 

treatmem of hypercalcemia oỉ malỉgnancy: a pooỉed analysỉs oỉ two 
randomhed. conưolled dinical ưỉaỉs. J CEn Oncoi 2001; 19: 558-67.

2. Major p. The use oỉ toledronic acid, a novel hỉghly potent 
bísphosphonate, ỉbr the treatment of hypcrcalcemú ai malignancy. 
Oncologỉst 2002; 7: 481-91.

3. VVdttngton K Goa KL. Zữỉedronic add; a revicw of ỉu use in the 
management of bone metastases and hypercaỉcaemia ol maỉỉgnaocy. 
Drugs 200y. 63: 417-37.

4. Perry CM, Pỉggỉa DP. Zoỉedionỉc add: a revỉew oỉ iu use in patienu wỉth 
advanced cancer. Drugt 2004; 64: Ỉ197-Ỉ21Ỉ.

Modgnant neoplasms of tin  bone. Bisphosphonates are 
of beneht ỉn some paóents vvith metastatíc bone disease 
(p. 700.3) not only to manage bone pain and hypercal- 
caemia, but to reduce skeletal complications such as frac- 
tures. Zoledronate is licensed for such use in many coun- 
tries.1

In the treatment of skeletaỉ compiicaúons bom bone 
metastases secondary to multiple myeloma or breast cancer, 
zoledronate was more eữective than pamidronate in 
redudng the risk oí complications bom breast cancen it was 
of similar eữicacy in those with multiple myeloma.2 In a 
placebo-controlled study in patients with prostate cancer,3 
zoledronate reduced the number of skeletal-related events, 
and increased the median time to events. In patients with 
bone metastases arising bom lung cancer and other solid 
tumours (exduding breast or prostate cancer), zoỉedronate 
reduced skeletal morbidity; the primary end-point, vvhich 
exduded hypercaỉcaemia as a skeletal-related event, did not 
reach statistical signihcance.4 Hovvever, the authors noted 
that the patient groups had a shorter-than-expected 
survival-time. A longer term follow-up of this study’ 
conũrmed a sustained reductlon in risk of developing 
skeletal events with zoledronate. A later meta-analysis6 
conbrmed the benebts of the bisphosphonate in reducing 
skeletal events, and hence morbidity, in patients vvith 
cancer, but not mortality; however, no dear advantage 
could be shown versus dodronate or pamiđronate, vvhich 
were also o i  beneht. Whether bisphosphonates can prevent 
the development of new skeletal metastases is undear. For 
the suggestion that zoledronate may have wider benebts 
against non-skeletal malignancy, see belovv.
ỉ. Dhỉỉỉon s, Ly$eng-WiUỉam5on KA. Zoledronic Add: a review oỉ iu use in 

the management oỉ bone metastases of malỉgnancy. Drugs 2008; 68: 
507-34.

2. Rosen LS, et a i Long-term eỉScacy and saíety of zoỉedronỉc add 
compared wỉth pamidionate disodium in the treatment of skeletal 
complieatíons ỉn patỉenu with advanced multipỉe myelotna or breast 
cardnoma: a randomized. double-blind, muỉtỉcenter. comparatỉve trỉaỉ. 
Caruxr 2003; 98: 1735-44.

3. Saad F, tí a i Long-term eữỉcacy oỉ zoỉedronlc add for the preventỉon oỉ 
skeỉetaỉ cữmpilcatíoQS ỉn patíenu with metasutỉc hormone-reừaaory 
p ro State cancer. J Nađ Caneer Inst 2004; 96: 879-82.

4. Rosen LS, tí al. Zoỉedronỉc add versus placebo ỉn the treatment o( 
skeletaỉ metastases ỉn patíenu mth lung cancer and other soiỉd tumors: a 
phase HL double-bllnd. randomỉzed triaỉ— the Zoledronỉc Add Lung 
Cancer and Other Sotid Tumors Study Group. J ơm Onaỉ 2003; 21: 
3150-7.

5. Rosen LS, tí ai Long-term eíũcscy and Sêíety oỉ zoledronỉc add ỉn the 
treatment oỉ skeỉetal metasuses in patients with nonsmaQ cell lung 
caránoma and other solid tumors: a randomized. phase m. double- 
blind, placebo-controUed trỉal. Cancer 2004; 100: 2613-21.

6. Machado M, tí ai. Efficacy of dỡdronate, pamidronate. and zoledronate 
in redudng morbidity and mortality in cancer patíents with bone 
metastasis: a meta-analysis oỉ randomiĩcd clinical trials. ơin Ther 2009; 
31: 962-79.

Malignant neoplasms of the breast. For the suggestion 
that bisphosphonates, including zoledronate, may reduce 
the risk of breast cancer, see Malignant Neoplasms of the 
Breast, under Bisphosphonates. p. 1174.2.

Multiple myeloma. For the eỉỉect of bisphosphonates, 
induding zoledronic add, on survival in multiple myel- 
oma, see under Bisphosphonates. p. 1174.2.

Osteoporosis. Bisphosphonates are used for the preven- 
tion and tteatment of osteoporosis (p. 1168.1). Rve diSer- 
ent dosage regimens of zoledronate all increased bone 
mineral density (BMD) in postmenopausal women 
when given intermittently over the course o i  1 year in a 
placebo-controlled study.1 Compared with placebo, a 
once-yearly ứưusion o í  zoledronate over a 3-year period 
signibcantly reduced the risk oí vertebral, hip, and other 
bactures in postmenopausal women with osteoporosis.2 
BMD was ako signibcantly inaeased. Adverse events 
were súnilar in both groups, including renal hinction 
changes; however, serious atrial Bbrillation occuưed more 
ừequently in the zoledronate group (see EHects on the 
Heart, under Bisphosphonates, p. 1175.3). Once-yearly 
inhision of zoledronate beginning within 90 days aber

surgical repair of a low-trauma hỉp bacture was assotíated 
with a reduction in the rate of new vertebral and 
non-vertebral baaures, although the reduction in the risk 
of new hip bactures was non-signibcant.5 Further studies 
comparìng once-yearly zoledronic add with oral bisphos- 
phonates are needed to determine theb place in the man- 
agement of osteoporosis.4 The use of zoledronate for osteo- 
porosis in men has also been reviewed.’

An integrated analysis of interim (12 month) results bom 
2 studies evaluaúng zoledronate for the prevention ol 
cancer treatment-Induced bone loss, in postmenopausal 
vvomen with early breast cancer treated vvith lettozole, 
suggested that adding zoledronate to the regimen bom the 
start was more eữective than delaying treatment untál there 
was evidence of bone loss.6 Zoledronic add has also been 
shovvn to prevent bone loss in premenopausal women 
undergoing chemotherapy for early breast cancer.7'3

In a small study,’ zoleđronate improved the caỉdum 
content of cancellous bone, maintaỉned ỉemoral neck BMD, 
and increased lumbar spine BMD aber kidney transplanta- 
tion. In a similar study of liver ơansplant redpients, 
zoledronate also had tavourable ebects on BMD. This eãea 
tended to diminish at 12 months when compaređ with 
placebo; the authon considered this to be due to improved 
general health, mobility, musde mass. and nutiition as a 
consequence of improved liver hmction.10
1. Reid IR, tí ai. Inưavenous xoledronỉc add ỉn postmenopausaỉ wotnen 

vvith low bone mỉneral densỉty. N Engl J Med 2002; 346:653-61.
2. Black DM, t í  ai. Once-yeárỉy roiedronic add for oeatment of 

posimenopausal osieoporods. N Engl J Med 2007; 356: 1809-22.
3. Lyỉes KW, tíaỉ. HORI20N Recurrent Fracture Trỉal. Zoledromc add and 

dinical ỉractures and morullty aher hỉp íracture. N Engỉ JMed 2007; 357: 
1799-1809.

4. VVoodis CB. Once-yearìy administered intravenous zoỉedronic add ỉor 
postmenopausal osteoporosís. Ann Pharmaather 2008; 42: 1085-9.

5. Maridc M. Inưavénous zoledronỉc add: what are the ỉndỉcatỉons for 
male osteoporosis? Curr Osteoporos Rep 2010; 8:4-9.

6. Bruísky A, eí ai. Z-FAỈT and ZO-FAST Sỉudy Groups. ỈRĩegrated anaỉysỉs 
of zoledronic add for preventìon of aromatase inhỉbỉtor-assodated bone 
loss ìn postmenopausaỉ women wỉth eariy breast cancer receỉvỉng 
adjuvant letrozole. Qncologist 2008; 13: 503-14.

7. Hershman DL. tí a i ZoIedronic add prevents bone loss in 
premenopausal vvomen undergoỉng adjuvant chemotherapy ỉor early- 
stage breast cancer. J Cỉin Oncol 2008; 26: 4739-45.

8. Gnãnt M, tí ai. Ausưỉan Breast and Colorectal Cancer Study Group 
(ABCSG). Adjuvant endocríne therapy plus zoledronic add in 
premenopausaỉ women with earỉy-stage breast cancer 5-year íollovv- 
up oỉ the ABCSG-12 bone-mineral densỉty substudy. Lanctí Oncol 2008; 
9:840-9.

9. Haas M. tí ai. Zoỉedronic add 10 prevent bone ỉoss ỉn the íìrst 6 months 
aher renal transpỉantatíon. Kiấney Irtí 2003; 63: 1130-6.

10. Crawỉord BAL, tí aỉ. Zoledronic add prevenu bone loss aỉter lỉver 
ưamplantatìon: a randomized. double-bUnd. pUcebo-controlỉed trial. 
Ann Ịnttíit Med 2006; 144: 239-48.

Page^s disease of bone. Bisphosphonates may be indi- 
cated for patients with Paget's disease of bone (p. 1169.3) 
if bone pain is persistent, or to prevent hrnher progression 
of the disease. Zoledronate is highly effective in Paget's 
disease. Single inhisions of up to 400 micrograms have 
been shovvn to inhibit bone resorption in patients with 
active Paget's disease.1,2 In a patient5 vvith disease rebac- 
tory to other bisphosphonates, a single iníusion of 4mg 
improved symptoms and improved biochemical markers of 
disease activity. A placebo-controlled study compared a 
singỉe iníusion of 5mg zoledronic add with a 60-day 
course o{ oral risedronate 30 mg daily. Patients receíving 
zoledronic add had signiílcantly more rapid and marked 
redunion in serum alkaline phosphatase concentrations, 
higher response rates, and shorter median tinies to 
response than those on risedronate. During an open 
extension study, patients on risedronate had a significantly 
larger loss of therapeutic response than those given zole- 
dronic add.4 A review’ concluded that zoledronic ađd was 
an important brst-line treatment for Paget's disease.
1. Arden-Cordone M. tí ai. Antiresorptive eííect of a sỉngle iníusion of 

mỉcĩogram quantitíes of zoỉedronate in Paget’s disease of bone. Calcif 
Tissue lnt 1997; 60: 415-18.

2. Buckỉer H. tí ai. Single inỉusion oỉ zoledronate in Paget's dỉsease of bone: 
a placebo-controlled, dose-ranging study. Bone 1999; 24 (suppl): 8ỈS- 
855.

3. Chung G. Keen RW. Zoledronate treatment in actíve Paget̂ s đisease. 
Ann Rheùm Dừ 2003; 62:275-6.

4. Reid ỈR, tí al. Comparison of a single iníusion of zoledronỉc add wỉth 
rỉsedronate for Paget's dỉsease. N En$ỉ J Mtd 2005; 353: 898-908.

5. Keating GM, Scott u .  Zoledronìc add: a revievv of ỉu use ín the 
treatment of Paget's disease of bone. Drugs 2007; 67: 793-804.

A d v erse  Effecfs a n d  Precautions
As for the bisphosphonates in  general, p. 1174.3.

Other adverse eíiects that have been reported wlth 
zoledroníc ad d  indude alopeda and hyperhidrosis.

Effect on electrolyteỉ. Zoledronate has more potent eííects 
on caldum than  some of the other bisphosphonates, and 
has predpltated severe hypocalcaemia, resulting in tetany 
and paraesthesia, in some patients.1-2 In most cases, pre- 
existing conditions interiered with the expected compen- 
satory physiological response to the hypocalcaemỉa.1 Vit-

The Symbol t  denotes a preparation no longer actively marketed
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amin D deẼdency shouỉd be treated before starting zole- 
dronate.1-2
1. Peter R. tt al. Scvere hypocalcaemla after beỉng glven ỉnưavcnous 

biỉphosphonatc. BMJ 2004; 328: 335-6.
2. Brẽen TI, shane E. Prolonged hypocalcemia alter treaunent wiih 

xoledronic acid in a patiem wìth prostate cancer and vilamin D 
deHdency. J Clin Onal 2004; 22: 1531-2.

Effecfs on the eyes. For reports of ocular eííects with bis- 
phosphonates, induding zoledronate, see p. 1175.2.

Effects on ihe heart. For discussion of a possible increased 
risk oỉ serìous atrial ũbriỉlatìon vvith bisphosphonates. 
including zoledronate, see Eỉỉects on the Heart, under Bis- 
phosphonates, p. 1175.3.

Effects on the Iddneys. Renal tailure has been associated 
with the arainobisphosphonates, see under Bisphosphon- 
ates, p. 1176.1. It is important to ensure adequate hydra- 
tion beíore and after doses of zoledronic acid as dehydra- 
tion predisposes to deterioration in renal íunction. 
Treatment may need to be modiíied in some patients vvith 
renal impairment (see Adminisưation in Renal Impair- 
ment, p. 1193.1).

Effects on the musculoskeletd System. Musculoskeletal 
reactions, atypical ừactures, and osteoneơosis of the jaw 
have been reported after the use of bisphosphonates, 
induding zoledronate, see under Adverse Eííects of Bis- 
phosphonates, p. 1176.2 etseq.

Effects on the nervous System. Seizures have been 
reported aíter inưavenous iníusion of zoledronic add.1
1. Tsourdi H. et ai. Seỉzures asodaỉed wicb zolcdronic add íor osteoporoàs. 

J a in  EỉửoermotMttab 20ÌÌỈ 96: 1955-9.

Porphyrio. The Drug Database íor Acute Porphyria, com- 
piled by the Norvvegian Poiphyria Centre (NAPOS) and 
the Potphyria Centre Stveden, dassihes zoledronate as not 
porphyrinogenic; it may be used as a drug of first choice 
and no precautions are needed.1 
1. The Drug Database for Acute Porphyrỉa. Avaỉlable au hnp://wwvr. 

drugs-pOTphyria.org (accessed 04/10/11)

ínteractìons
As for the bisphosphonates in general, p. 1177.2.

Pharm acokinetics
Plasma concentrations of zoledronate rise rapidly aíter the 
start of an intravenous iníusion. Plasma protein bindỉng is 
low; it has been reported to range betvveen 28 and 56%. 
Zoledronate is not metabolised, and about 23 to 55% of the 
dose is excreted in the urine unchanged within 24 hours; 
the remainder is mainly sequestered to bone and only very 
slowly eỉiminated. Terminal elimination half-life is about 
146 hours. Renaỉ dearance is slower in patients with severe 
renal impairment (see Administration in Renal Impairment, 
p. 1193.1).
Reíerences.
ỉ. Chen Ta đ  ai. Pharmacokỉneties and pharmacodynamics oỉ xoledronỉc 
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