
Methyl Benzoquate/Metronidazole 937

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

ỉ. Buckỉey MJM. tí ai. Meơonidazole re&tance reduces efflcaqr of trỉpỉe 
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1997;42:2111-15.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

866.

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

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

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

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

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

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

Ôtoỉ 1999:113: 355-7.

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

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

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

All cross-reíerences reíer to entries in Volume A

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

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

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

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

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

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

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

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

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

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

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

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

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

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

CEREBELLAR TOXĨOTY. A ta x ia  a n d  d y s a n h r ía  h a v e  b e e n  
re p o r te d  ỉn  2 p a tìe n ts  g iv e n  o ra l  m e tro n ỉd a z o ỉe  p ỉu s  ỉn ư a -  
v e n o u s  c e ĩe p im e  OI o ra l ỉe v o Q o x a ô n .1 S y m p to m s  o c c u rre d  
a b o u t o n e  m o n th  a í tc r  s ta r tin g  ư c a tm e n t  a n d  reso lv e d  2 
to  5 w e e k s  a f te r  s to p p in g  m e t to n id a z o le .  A  ỉa te r  r c p o r t2 o f 
a  p a t íe n t  w h o  d c v e lo p e d  c e re b e lla r  to x id ty  w ỉth  o b jcc tiv e  
a b n o rm a lỉt íe s  o n  M R I s c a n n in g  d u r ín g  m e ư o n id a z o ìe  
th e ra p y  a lso  ỉd e n t íS e d  10 c a ses  ừ i t h e  ỉ ỉ te ra tu re  ( in d u d ỉn g  
th o se  r e ĩe r r e d  to  a b o v e ).  T h e  a g e  r a n g e  o f  th e  p a tỉe n ts  w a s  
17 to  7 4  y e a rs  a n d  xnost p r e s e n te d  w ith  sy m p to m s o f  a ta x -  
ía a n d  d y s a rth ría .  C e re b e lla r  t o x id ty  in  th e s e  rep o r ts  
a p p e a re d  to  b e  r e ìa te d  to  h ig h  c u m u la tìv e  doses o f m e ư o -  
n id az o le  (b e tw e e n  2 5  a n d  1 0 8 0 g ) .  P u r th e r  c ases  h a v e  
b e e n  r e p o r te d .5' 5
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CONVULStONS. R e p o r ts 1'6 o f  c o n v u ls io n s  a s so d a te d  w ith  
m e ư o n ỉd a z o le  t h e r a p y  (u su a l ly  ỉn  h ỉg h  doses  o r  in  
p a tỉe n ts  w ì th  r e n a l  im p a irm e n t) .

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

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

3. Ferroix ĨP.etaL Polynévrỉte, crisesconvulsỉves et syndrome cérébelleux 
complicatìons d'un mdtementparle métionidaxoỉe. PrtữtMtd 1985; 14 
2108.
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5. Sopena B, tí  ai. Convuỉsỉones induddas por la asodadỏn df 
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EFFECIS ON MENKL FUNCnON. A l th o u g h  m e ư o n id a z o le  is 
so m e tim e s  u s e d  to  r e d u c e  c o lo n ic  Đ ora in  th e  t r e a tm e n t  ol 
h e p a tic  e n c e p h a lo p a th y , im p a ire d  m e ta b o lism  o ỉ  m eư o - 
n id a z o le  in  s u c h  p a tie n ts  r a n  r e s u l t  in  e le v a te d  p lasm a 
c o n c e n tra t io n s  a n d  c o n s e q u e n t  to x id ty .  Psychosis a n d  
m a n ic  b e h a v io u r  w e r e  r e p o r te d  i n  a  p a t ie n t  d u r in g  t te a t-  
m e n t  for h e p a tic  e n c e p h a lo p a th y  w i th  m e tro n id a z o le  a n d  
la c tu ỉo se , a l th o u g h  p la s m a -m e ư o n id a z o le  c o n c e n tra tio n s  
w e re  n o t  to u n d  to  b e  ra is e d  ( 2 4 m ic ro g ra m s /m L ) .1 Sym p- 
to m s  re so lv e d  w h e n  m e tro n id a z o le  vvas s to p p c d . A cu te  
p sy ch o sis  h a s  a lso  b e e n  re p o r te d  in  a  p a tie n t  a h e r  a  5-day  
c o u rs e  o f in ư a v e n o u s  m e tro n id a z o le  1 g  d a ily  fo r  a  gy n ae- 
co logica l d iso rd e r2 a n d  in  a n  18 - y e a r-o ld  vvom an a ỉte r  2 
d a y s  o f [ora l] t r e a tm e n t  fo r  p e lv ic  in A a m m a to ry  disease 
w i th  m e tro n id a z o le  4 0 0  m g  t h r e e  tim e s  d a ily  a n d  o A o x a d n  
4 0 0  m g  tvvice d a ily .3 In  a n o th e r  p a t ie n t  w h o  d ev e lo p ed  
p ro b ab le  m e ư o n id a z o le -a s s o d a te d  e n c e p h a lo p a th y  a fte r 
ta k in g  o ra l  m e ư o n id a z o le ,  t h e  sy m p to m s  g rad u a lly  
re so lv e d  o v e r  a  p e rio d  o f 2 to  4  m o n th s .4 H a ỉ lu d n a t io n s 3 
a n d  c o n íu s io n 5-4 h a v e  also  b e e n  r e p o r te d  in  o th e r  p a tie n ts  
w i th o u t  h e p a tic  e n c e p h a lo p a th y ;  in  u n d e m o u r is h e d  
p a tie n ts  i t  h a s  b e e n  su g g e ste d  th a t  m e ư o n iđ a z o le -in d u c e d  
e n c e p h a lo p a th y  m ig h t  in v o lv e  a  c o m m o n  p a th v v ay  w ith  
W e m ic k e 's  e n c e p h a lo p a th y ,7 h o m  w h ic h  it m u s t  b e  dis- 
tin g u ish e d . ỉ r re v e rs ib le  m e ư o n id a z o le -a s s o d a te d  
e n c e p h a lo p a th y  lea d in g  to  d e a th  h a s  b e e n  re p o r te d  in  a  
p a tie n t  g iv en  1.5 g a s  a  s in g le  in ư a v e n o u s  d o se  d a ily  o v e r  
10 vveeks as  p a r t  o í  a  r e g im e n  t o  t r e a t  o s teom yelitís .*  I t  
h a s  b e e n  su g g e ste d ’  th a t  p a tie n ts  ta k in g  m e ư o n id a z o le  for 
p ro lo n g e d  d u ra t io n s  m a y  b e  a t  in c re a se d  rísk  o f 
e n c e p h a lo p a th y .
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PERIPHERAl NEUROPAIHY. P e r ip h e ra l  n e u ro p a th y  h a s  b e e n  
re p o r te d  in  p a tie n ts  g iv e n  m e tro n id a z o le ,  u s u a lly  fo r lo n g  
p e rio d s .1'7 S to p p in g  m e tro n id a z o le  o r  lo w e rin g  th e  d o se  
u s u a lly  re s u lts  in  c o m p le te  r e s o lu tio n  o r  im p ro v e m e n t  of 
th e  n e u ro p a th y  b u t  in  so m e  p a t ie n ts  i t  m a y  p e rs is t desp ite  
th e s e  m e a su re s . F o r  re p o r ts  o í  r e ư o b u lb a r  o r  o p tic  n e u ritis  
a s s o d a te d  w i th  m e tro n id a z o le ,  se e  EH ects o n  th e  Eyes, 
a b o v e .
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repon of ỉour cases and review oỉ tbe literature. J Qin Neurvmusc Dừ 
2001; 3: 8-12.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

R e íe re n c e s .
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2. Lamp KC tt  al. Pharmacoldnctỉcs and pharmacodynamics of thc

nìtroimidaxole anúmicrobial]. Clin phermaa>kinit 1999; 34: 353-73.

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

1. Jagcr-Roman e. tí aỉ. Pharmacokinetỉcs and lỉssue distribution oỉ 
meưonidazole ỉn the nevvbom iníant. J Pediatr 1982; 100: 651-4.
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1983;58:529-31.
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Pharmaat 1983; 24: 113-19.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

P rọ /ỊỴ e

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

Nicarbaxin IBANỊ

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

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

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

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

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

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

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

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

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

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

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

Preparatíons

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

The Symbol t  denotes a preparation no longer actìvely marketed
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t r e a tm c n t  o f  h u m a n  A íric a n  try p a n o so m ia s is ,5 a n d  m a y  b e  
a  c a n d ỉd a te  to  r e p la c e  m ela rso p ro l i n  th is  c o n d it io n .6

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Single-ingredient Prepor otions. Chile: Lam pit.

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

Pharmacopoeỉas. In  It.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

All cross-reíerences reíer to entries in Volume A



Nimorazole/Paromomycin Sulíate 943

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

M uhi-ingredient Preparations. Israel: Leshcutan.

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

Pentamidine Isetionate ỊBANM, ríNNMì

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

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

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

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

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

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

Pentamidine Mesilate IBANM, riNNMi

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1. Bouchard p, tí aì. Díabetes melUtus following pentamỉđỉne-lnduced 
hypoglycemia ỉn humans. Diabtía 1982; 31; 40-5.

2. Osà K, tí al. Diabetogenic cữect oí peniamidkne: in vitro and ỉn vìvo 
studỉes ỉn a patỉent wỉtb malignant ỉnsulinoma. AmJMed 1984; 77:41-
6.

3. Stahỉ-Baylỉss CM. tí aỉ. Pentamidme-induced hypoglycemia ỉn patìents 
wỉth the acquired immune defidency syndrome. ơin Phũrmacoỉ Ther 
1986; 39: 271-5.

4. Saỉmeron s, tí a l Pentamỉdỉne and pancreatids. Anrt ỉníem Med 1986; 
105: Ỉ4Ơ-1.

5. Zuger A. tí aỉ. Pentamỉdme-assodated ỉatal acute pancxeatítỉs. JAMA 
1986; 256: 2383-5.

6. Sauỉeda 3, tí ai. Probable pentamidine-ỉnduced acute pancreatỉtú. Ann 
pharmacơứưr 1994; 28: 52-3.

7. Sattỉer PR. Waskỉn H. Pentamidỉne and latal hypoglycemia. Ann btíem 
Med 1987; 107:789-90.

8. Herer B, tí al. Pancreatitis assodated vvith pentamidine by aerosol. BhU 
1989; 298: 605.

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

10. Fỉsch A. Diabctes mellỉtuỉ ỉn a patỉem vvith AIDS aher ưeatment wỉih 
pentanùdỈDC aerosol. BMJ 1990; 301:875.

11. Chen Jp, er ai. Dlabetes aher aerosoỉỉxed pentamidỉne. Am Ịnttm Med 
1991; 114: 913-14.

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

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

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

2. Heỉmỉdt CG, Green iK. pãtamidine-assodated hypotensỉon and route 
oi admỉnỉstratỉon. Ann Intem Med 1985; 103:480.

3. Harel Y, tí  a i Pentamỉdỉne-induceđ torsade de poỉntes. Pediatr ĩnftữ Dừ J 
1993; ứ ỉ  692-4.

4. MiDer HC Cardỉac arrest after ỉntravenous pentamỉdỉne ữì an ỉnỉant. 
Ptdiatr Infea Dừ 3 1993; 12: 694-6.

ỉ .  Zanettí LAF, olỉphant CM. Pentamỉdỉne-induced torsade de pointes. 
Ann Pharmacoứưr 1994; 28:282-3.

6. Otsuka M, tí aì. Torsades de pointes compỉicadng pentamỉdlne therapy 
oí Pneumocystỉs carỉnỉỉ pneumonia in acute myelogenous ỉeukemỉa. 
ìnttm Mtd 1997; 36: 705-8.

7. Antonỉou T. Gough KA. Eariy-onset pentaroỉdỉne-assodated second- 
degree heart bỉodc and sỉnus bndycardìa: case report and revỉew of the 
lỉtẽrature. Pharĩỉtacotherapy 2005; 25: 899-903.

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

1. Walzer Pữ, tí aỉ. PneucQOcystis orinỉỉ pneumonu ín the United States: 
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1171-4.
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Pneumocysds cariniỉ pneumonia. ơin ỉnỊeứ Dừ 1997; 24: 854-9.
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5. MỈHer RF, tí aì. Acute rcnal íailure aher nebulỉsed pentamỉdine. Larưtí 
1989; L* 1271-2.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Q uintam ide ỊUSAN, HNNI 

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

P r o f i ’/ e

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

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

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

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

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

Ronidaxole ÍBAN, USAN, plNNỊ 

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

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

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

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

Salinomycin Sodium (BANM, riNNMì

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

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

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

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

Satranidazole ỊriNNì

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

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

Preparations
Proprietary Preparations (details are given in Volume B) 

Single-ingredient PreporoHocu. India: Satrogyl; Satromax. 

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

Secnidaxoie IBAN, riNNi

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

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

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

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

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

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

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

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

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

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

Semduramicin (BAN, USAN. rlNNỊ

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

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

S u r a m i n  S o d ỉ u m  ỊriNNi

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

AU cross-reíerences reíer to entries in Volume A
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The clinical phannacokinetics of suramin were studied in 
4 patìents vvith AIDS given 6.2 g intravenously over 5 
vveeks.1 Suramin accumulated during tteatment and plasma 
concentratíons exceeded 100 micrograms/mL for several 
vveeks. Aiter the last dose the terminal haU-life of suramin 
ranged from 44 to 54 days. At least 99.7% was bound to 
plasma proteỉns. Renal clearance accounted for most of the 
elimination of suramin bom  the body. There appeared to be 
little or no metabolism of suramin.

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

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

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

Preparations
Proprietary PreporaKons (detaíls are given in Volume B) 

Sngle-ingredient Preparations. Ger. : Geimanin.

Tecloxan ỊUSAN. riNNi

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

u m  —  K9RIFOCOUB. -  V
\

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

Preparations
Proprietary Preporotioni (details are given in Volume B)

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

Tenonitroxole ỊríNNi

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

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

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

Preparations
Proprietary Preparotions (details are given in Volume B)

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

Ternidazole IriNNỊ 

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

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

Preparatíons
Proprietary Preporoliora (details are given in Volume B)

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

T ilbroquinol ipiNNi

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

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

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

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

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

Preparations
Prepnetary Preparations (details are given in Volume B)

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

T iliqu ino l ỊríNN}

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

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

Preparatíons
Proprietary PreporoHons (details are given in Volume B)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

The Symbol t  denotes a preparation no longer actively marketed



950 Antiprotozoaỉs

bronchospasm and subsequent development of Stevens- 
Johnson syndrome, in a patient who had reactíons oỉ 
increasing scverity after 3 separate exposures to oral tinid- 
azole.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Preparatíons
Proprietary Preporations (detaỉls are given in Volume B)

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

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

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

F ro fị/e

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

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

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

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

All cross-references refer to entries in Voltưne A
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Antivirals

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

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

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

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

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

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

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

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

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

HIV iníection prophylaxis, p. 959

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

• phlebovirus causing Rift Valley íever (transmitted by 
mosquitoes)

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

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

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

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

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

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

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

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

7. CDC. Hantavirus pulmonary syndromc — Uniied States: updated 
recommendatìons for risk reduction. MMWB 2002; 51 (RR09): 1-12. 
Aỉso avallable au  http://www.cdc.gov/ramwr/PDF/n7rr5109.pdf 
(accesseđ 02/04/08)

Hepatitis
Though hepatitis may have many causes, viral hepatitis 
describes inỉections caused by viruses that mairily target the 
liver. Pive hepatids viruses are recognised to be primarily 
responsible for iníectíon in humans and have been named

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

a lfa  a n d  r ib a v ir in ,  u s u a l l y  f o r  4 8  vv eek s. V iro lo g ic a l  r e s p o n s e  
s h o u l d  b e  r e a s s e s s e d  a t  w e e k s  4  a n d  1 2  a n d  t r e a t m e n t  
s h o u l d  o n ly  b e .c o n t í n u e d b e y o n d  1 2  v v eek s i n  t h o s e  w i t h  a n  
e a r ly  v iro lo g ic a l  r e s p o n s e .  S h o n e r  p e r io d s  o f  t r e a t m e n t  (2 4  
w e e k s )  m a y  b e  c o n s id e r e d  i n  p a t í e n t s  w i t h  g e n o t y p e s  2  o r  3  
i n í e c d o n  vvh o  h a v e  a  r a p id  v ữ o lo g ic a l  r e s p o n s e  ( r e s p o n s e  
v v i th in  4  w e e k s ) .  P a t í e n t s  w i t h  g e n o ty p e  1 a n d  4  w h o  h a v e  
n o  v ứ o lo g ic a l  r e s p o n s e  a t  4  w e e k s  b u t  r e s p o n s e  a t  1 2  a n d  2 4  
w e e k s  m a y  b e  g iv e n  a  l o n g e r  t r e a t m e n t  c o u i s e  o f  6 0  to  7 2  
w e e k s .  S ig n i í ĩc a n t  h a e m o ly t ì c  a n a e m ia  m a y  o c c u r  w í t h  
r ib a v i r in ,  a n d  t h e r e í o r e  c o n c u r r e n t  u s e  w ỉ t h  à d o v u d i n e  
s h o u l d  b e  a v o id e d  a n d  w h e n  p o s s ib le  s t a v u d i n e  s h o u ld  b e  
r e p la c e d .  D id a n o s in e  s h o u ld  n e v e r  b e  g iv e n  w i t h  r ib a v i r in  
d u e  t o  p o t e n t i a l l y  iư e - t h r e a t e n i n g  c o m p l ic a t ìo n s ,  s u c h  a s  
l a c t í c  a d d o s is ,  m y o p a th y ,  n e u r o p a t h y ,  p a n c r e a t í d s ,  a n d  
s t e a to s i s .67’73,74 A b a c a v i r  w i t h  r i b a v ữ i n  s h o u l d  b e  a v o id e d  if  
p o s s ib le .  If  e f a v ữ e n z  is  g iv e n  w i t h  i n t e r í e r o n  t h e  p a t ì e n t  
s h o u l d  b e  c a r e h i l l y  m o n i to r e d  f o r  i n c r e a s e d  C N S  t o x i d t y . 47
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Herpesvirus infeđions
Established herpesvirus pathogens discussed below indude 
Cercopithedne herpesvứus 1 (below), CMV (belovv), !

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Transmissĩon oi chickenpox to household contacts is not 
prevented bỳ givútg addov ir to the prũnary case but there is 
eviđence to suggest tha t transmission can be suppressed by 
giving acidovir to susceptible contacts during the 
incubation period.2,-3° Although the need for such 
prophylaxis has beeii questioned, especially in othervvise 
healthy children,31 prophylaxis or early treatment with 
antivirals may be uselul for household contacts in whom 
the iníectlon might prove to be more severe;1-32-33

ỉ. Tariow MJ. Waỉters s. Chickenpox In chiỉdhood; a review prcpared ỉor 
the ƯK Advỉsory Group o a  Cbickenpox on  behaU ot the Brỉtỉsh Sỡdety 
for the Study oỉ Inỉectỉon. J  ỉn ftữ  1998; 36 (suppl 1): 39-47.

2. Tunbridge AJ, t í  al. Brítỉsh ỉnỉecdon Sodety. Chldcenpox ỉn adultỉ— 
dinỉcal management. J  Irựetí 2008; 97: 99-102. Also avaiỉabỉe at; http:// 
www.britíshinfecrfon.org/đnipal/sỉtes/de£auiưfileí/]eữery0$vzv_0.pdf 
(accessed 08/09/10)

3. Nathwanj D, t í  at. Vartcelỉa ìnỉcaions  ỉn pregnancy and the newbữrn: a 
review  prepared for the UK Advisory Group on Chickenpox on behaỉí of 
the Brítỉsh Sodety for the  Sruđy oí In/ectlon. J ĩn ftứ  1998; 36 (suppl 1); 
59-71.

4. Kỉassen TP. t í  a i  A cyđovir for ueatíng varỉceìla ỉn othenvhe healthy 
đú ld ren  and adoiescents. Avaỉlabỉe ỉn  The Cochrane Database oí 
Systemacỉc Reviews; ỉssue 4. Chichesren John  VViley; 2005 (accessed 
03/04/08).

5. BSSI VVorking Group. Guỉdelỉnes for the managem ent of ỉhỉngles: report 
oỉ a working group of the  British Sodety  for the Stuđy o! Iníection 
(BSSỈ). J ỉn f ỉa  1995; 30: 193-200.

6. Gross G, tí  ai. Herpes zoster guideỉine of the German Dermatoỉogy 
Sodety (DDG). J  a ỉn  Viml 2003; 26 :277-89 .

7. Dworkin RH. t í  ai. Recommendadons ỉo r the  management oí herpes 
xoster. ơ itt InỊect Dis 2QQ7; 44 (Suppl 1); S1-S26.

8. Cunningham  AL, tí a i  The preventỉon and managemem of herpes 
zoster. M íd J  Ausí 2008; 1 8 3 :171-6.

9. Tyríng s. tí ai. Fam dcỉovỉr ĩor the treatm ent oỉ acute herpes TOSten 
eữects on acute disease and  poatherpetỉc neuraỉgia. A randomized, 
double-biind. placebo-comroỉỉed trỉaỉ. Ann Inttm  Med 1995; 123:89-96.

ỉỡ . B eutner KR. tí  ai. V aỉaddovỉr compared with acydovỉr íor toproved 
therapy for herpes zo$ter ÚI ỉm im m ocom petent adulỉs. Antimiarob Agents 
ơxanother 1995; 39: 1546-53.

11. Sam pathkum ar p, t í  ai. Herpes to ste r (shingles) and postherpetỉc 
neuralgỉa. Mayo Cỉin proc 2009; 84: 274-80.

12. w hitỉey  RJ. A 70-year-old woman w ìth  shỉngles: review oỉ herpes 
zoster. JAMA 2009; 302:73-80 .

13. Jackson JL. tí  al. The effea  o ỉ treating herpes zoster with oraỉ acydovir in 
preventỉng postherpetỉc neuraỉgỉa: ề  meta-anaỉysis. Ardt ỉnttm  Mtẳ 
1997; 157: 909-12.

14. Alper BS. Letviỉ PR. Does treaunem  o í acute herpes zoster prevent or 
shorten postherpeiỉc neuralgia? J Fam Praữ 2000; 49: 255-64.

15. u  Q, t í  đỉ. Antiviral rreatm ent tor prevem ỉng postherpetic neuraỉgU. 
Availablc in The C ochrane Database of Systematỉc Revievvs; Issue 2. 
Chichester: John VVilcy; 2009 (accessed 05/01/10).

16. Wood MJ, etaỉ. A randomỉxed trial of acyctovtr for 7 days or 21 days with 
and wỉthoui prednisolone for trcatm ent o ỉ acute herpes xoster. N En$l J 
Med 1994; 330: 896-900.

17. vvhỉtlcy RJ. tí  ai. Acyctovir with and vvỉthout prednisone for the 
ư eatm ent oí herpes 20Ster: a randomỉxed, placebo-controỉỉed tríaỉ. Ann 
ĩntem Mtd  1996; 125: 376-83.

18. Snoedc K  tí  ai. C urrent pharmacologỉcaĩ approaches to the therapy oỉ 
varicelỉa zoster virus inỉections: a gulde to treatmenL Drup 1999; 57: 
187-206.

19. W utzler p, tí  ai. Oral brỉvudin YS Intravenous acydovỉr in the ưeatm ent
of herpes zoster ỉn ỉmmunocompromỉsed patietus: a randomized double* 
blind triaL J  Med Viroi 1995; 252-7.

20. Safrin s. tí  ai. Foscam et therapy in five patients with AH>S and 
acydovỉr-resiscant variceUa-xoster virus iníectìon. A m  ỉniem Med 1991; 
115: 19-21.

21. Smith KJ. tí  ai. A cydovir-resistant varỉcelỉa zoster responâve to 
íoscameL A nh  Dermatoỉ Ỉ991; 127:1069-71.

22. Breton G, ff ai. A cydovữ-resistant hetpes ỉoster in hum an ímmuno- 
deũtíency vừus-iníected patients: resu ltỉ o ỉ íoscamet therapy. Om ỉnfcđ 
Dừ 1998; 27: 1525-7.

23. Bendel AE. tí  al. Failure of ỉoscam et in  dỉssemỉnated herpes xoster. 
Lanctí 1993; 341: 1342.

24. Tyrỉng s. tí aỉ. Pam dcỉovỉr for ophthalmic xoster a randomỉsed addovỉr 
concroỉỉed study. B r J  Ophthalmoỉ 2001; 85: 576-81.

25. opstelten  w, Zaal MJW. M anagỉng ophthalỉnic herpes zoster ỉn primary 
câre. BMJ 2005; 331: 147-51.

26. DoH. Varicella. In  ỉmmimìsatừn against ùtpKtiouĩ dừtast 2006 (update 
01/04/10): 'The G reen Book". Avaỉỉabỉe at: http://www.dh.gov.uk/ 
prod.con$um .dh/groups/dh.digitalassets/9dh/<8eQ /docum ents/đỉ^ta- 
iasset/dh.L  15138.pdf (accessed 02/07/10)

27. CDC. Prevemion oỉ varicelỉa: recommendations of the Advisory 
Commỉttee on Im m uniĩaóon Praaỉces (ACỈP). MMWR 2007; 56 (RR-4): 
1-40. Also avaiỉabỉe at: http://www.cdc.gov/mmwr/PDF/ư/rr5604.pdf 
(accessed 03/04/08)

28. CDC. CDCs Advỉsory Commỉttee recommesda 'sh ỉng ỉes ' vacdnatíon. 
Press release írom  the Advisory Conunỉttee on Inununỉzation Practíces 
(ACIP) (ỉssued 26 October 2006). Avaỉỉabỉe at: http://w w w .cdcgov/ 
m edỉa/pressreỉ/r061026.htm (accéssed 03/04/08)

29. Asano Y, t í  a i  Postexposure prophylaxỉs o í varỉceỉla in famỉỉy contact by 
oral acydovỉr. Pediaưia 1993; 92: 219-22.

30. Suga s" tí ai. E ỉíe a  oỉ oraỉ acydovir agaỉnst primary and seconđary 
viraemỉa in incubatíon period o ỉ varỉcella. A n h  Dừ ơtiỉd  1993; 69: 639-
42.

31. Conway SP. E S ea  of oral acydovir against primary and secondary 
vừaemia in ỉncubatỉorv period of varicelỉa: conunentary. A nh Dừ ChiUt 
1993; 69: 642-3.

32. Ogỉỉvịe MM. Antivừal prophylaxỉs and ỉreatm ent in chỉdcenpox: a 
rèvỉew prepared for the UK Advisory Group on Chickenpox on bẽhaỉỉ of 
the Brỉtỉsh Sodety ỉo r the Study of Iníecứon. J  Infta  1998; 36: (suppỉ 1): 
31-8.

33. U n T í .  t í  ai. Oral acydovừ prophylaxỉs o ỉ vadceỉla aíter ỉntỉmate 
contact. Ptdiatr lnfea Dừ J 1997; 16: 1Ỉ62-5.

HIV iníectiop and AỊDS
The causative agent of AEDS (acquired immunodeũãency 
syndrome) is the human immunodefidency vims (HIV; 
previously knovvn as HTLV-in or LAV), a rettovirus 
ơansmitted by sexual contact, blood and blood Products, the 
use of contaminated needles, or verticaUy from mother to 
íetus. Tvvo subtypes of HTV have been identiSed. The most 
common is HTV-I, which occurs woridwide. HIV-2 is íound 
mainly in  West Aírica and is associated with a slower 
progression to AIDS than HTV-1.

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

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

ĨMATMENT.
The fotlowing discussion relates to the use oỉ 

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

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

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

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

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

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

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

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

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

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

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

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

In the developed vvorld the availability of co- 
formulations of zidovudine with lamivudine, abacavir 
with lamivudine, and tenofovứ with emtridtabine, and 
concems over the toxidty of stavudine and zaldtabine have 
resulted in most ưeatment-naíve patíents startỉng vvith one 
of these combinations. There has been a shiít from 
ãdovudlne/lam ivudine to abacavừ/laxhivudine or to 
tenofovữ/emtridtabine because of concem over the adverse 
e£fects and long-term toxidty (lipoatrophy) assodated with 
ádovudine. Some experts in the USA2 consider abacavứ/ 
lamivudine to be a second-llne combination because 
abacavừ is assodated with an inaeased risk of myocardial 
iníárction in  patients with high cardiac risk laaors. 
Furthermore there is concem regarding the effectiveness 
of abacavữ/lamỉvudine in patíents with baseline viral loads 
more than lOOOOOcopies/microliơe.1-2-4 Similarl-y, among 
the NNRTIs, delavữdine is now rarely used and a shiít to m  
nevirapine to  efavirenz has occurred because of the 
potential of nevỉrapine to cause severe skin and liver 
toxidty. Efavirenz is the preferred NNRTI except for
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pregnant women (espeđally durìng the first trimester) or 
women with a high pregnancy potential. A co-formulated 
tablet containlng tcnolovừ, em tridtabine, and efavừenz is 
available and taken once daily. HTV-protease inhibitors are 
almost exdusively used with ritonavir boosting. Giving 
amprenavir, atazanavừ, darunavir, íosamprenavir, indina- 
vìr, lopinavir, saquinavữ, or típranavừ, with ritonavir, 
improves the pharmacokiRetic properties and dinical 
eỉGcacy of these HTV-protease inhibitors. Acceptable PIs 
for treatment-naive patients are ritonavir-boosted atazana- 
vir, darunavir, íosamprenavir, lopinavir, 1'2-4 or saquina- 
vir.2-4 Randomised, controlled studies inđicate that triple 
NRTI ưeatm ent with ádovudine, lamivudine, and abacavữ 
is less potent than combining tvvo NRTls with either an 
NNRTI or a PL with higher rates of vứological íailure and its 
use is not recommended.2-4 Triple or quadruple NRTI 
treatment regimens are not recommended, 1 but may be 
used in  exceptional drcumstances when a PI- or NNRTI- 
based HAART regimen cannot be given.4 In the USA 
raltegravir and two NRTIs, preíerably tenoíovir and 
emtriritabine, may also be given as an initial ơeatment 
regimen.1-2 Maraviroc vvith ãdovudine plus lamivudine was 
íound to be as effective as efavirenz when used exdusively 
in patients with CCR5-tropic HIV iníection: ín this patient 
group maraviroc may be considered for treatment- 
experienced patients or ư primary drug resistance is 
prẽsent.'

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1. Bovver M. tí  a i  AIDS Malỉgnancy Subcomminee. Britỉsh HTV Assoáatioa 
guỉdeỉỉnes ỉor HIV-assodated m aỉignandes 2008. HtVMed 2008; 9 :3 3 6 - 
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Maỉỉgnancy/080627MaUgFinaỉ.pdí (accessed 19/08/10)

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

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

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

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

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

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

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

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

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

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

Guidelines for the UKJ recommend a 4-week course of 
anúreưoviral therapy after occupational percutaneous, 
mucous membrane, or broken skin site exposure to high- 
risk body ũuids or tissues knovvn to be, or suspected ol 
being, iníected with HTV. They advise that PEP emergency 
starter packs should contain tvvo nudeoside reverse 
transcriptase inhibitors (NsRTIs) (tenoíovừ and em tridta- 
bine) and a boosteđ Hiv-protease Inhibitor (lopinavữ- 
ritonavir).

Guidelines in the USA4 recommend selection of PEP 
regimens based on the level of risk of transmission presented 
by the exposure and other considerations such as possible 
antìretrovíral drug resistance in the source. Most occupa- 
tional HTV exposures can be managed w ith a two-drug 
regimen, using two NsRHs or one NsRTI and one nudeotide 
reverse transcriptase itứũbitor (NtRTI). Aỉthough there are 
no dehnitive data to show increased eHicacy of 3-drug PEP 
regùnens over 2 -drug regimens, the addition oí íurther 
drugs may be considered for exposures that pose an 
increased risk oỉ ưansmission or ư antireưoviral drug 
resistance is likely. HlV-protease inhibitors are recom- 
mended as the prelerred drug for indusion into 3- or 4- drug 
regỉmens but the NNRTL cfavirenz, may be considered 
when resistance to HTV-protease inhibitors in the source 
person ís knovvn or suspected. Due to the higher risk for 
potentially serìous or liíe-threatening adverse ,effects 
abacavir, delavhdine, nevhapine, zaldtabine, and the 
combination of didanosine and stavudíne, are not 
recommended for PEP.

Measures aimed at redudng vertical tran sm issio n  of 
HTV hom  mothers to their iníanL' Indude antiretroviral 
therapy to the mother and baby, elective caesarean section, 
and avoldance of breast íeedlng when replacement íeeding 
is acceptable, ahordable, and saíe., ',

The risk ot vertical transmission is directly proportional 
to the matemal plasma HIV viral load at the time of delivery, 
and very few HIV-infected chiỉdren are bom  to mothers 
vvhose m v  viral load is undetectable. The beneht of elective 
caesarean section iỉ theréíore most proỉound in vvomen 
with detectable or high HIV viral loads. In contrast, 
ádovudine monotherapy given during pregnancy and 
labour, and to  the iníant postpartum, redũces the rate of 
vertical ơansmission by about 70%, irrespective of matem al 
viral load or CD4+ c o u n t10,11 Hovvever, zidovudine 
monotherapy is suboptũnal íor mothers with high viral 
loads, in tvhom combination antiretrovũal therapy should 
be used to prevent vertical transmission.

In resource-limited settìngs, iníants bom  to HTV-iníected 
mothers vvho are not breast fed are at very high risk for 
mortality or morbidity. This rísk can exceed that assodated 
w ith HIV-infection and WHO thereíore recommends 
exdusive breast leeding for inỉants bom to mv-inỉected 
women for the first 6 months of lUe ư replacement feeding is 
R0t  acceptable, íeasible, aHordable, sustainable and saíe.12 
However, breast {eeding continues to expose the iníant to 
the risk oí HTV inỉectỉon and studies are ongoing to 
determine ư extending the duration of antireưoviral 
prophylaxis will reduce HTV ưansmission Via breast íeeding. 
Extended prophyUutís íor the ũist 14 weeks oỉ Uỉe with 
nevirapine or with nevữapine plus àdovudine signiíicantly 
reduced postnatal HIV iníection in 9-month-old iníants, 11 
but extendeđ treatment for the first 6 vveeks of tíle with 
nevirapine did no t reduce the risk of HTV transmỉssion at 6 
months of age.14 The use of nevữapine in  this m anner is 
controveisial because it rapidly induces resistance to 
NNRHs. 15 Extended prophylactic treatment of inỉants with 
lamivudine, ỉor a maximum of 6 m onths duríng 
breasđeeding, was tound to be eííective ịn redudng HTV 
transmission. 16 Another approach being investìgated to 
prevent posmatal HTV ưansmission is to continue HAART 
treatment during breastỉeeding in those HTV-infeaed 
mothers who received HAART duríng pregnancy soleỉy for 
prophylaxis of perinatal HIV transmission. 1'7

Guidelines for the management -of HIV inỉection in 
pregnant women and for the prevention of transmission of 
HTV hom mother to child have been developed for the USA7 
and the UK.9 The u s  guideỉines7 recom mend that 
zidovudine-based therapy is of proven beneht in preventing 
perinatal m v  ưansmỉssion, but three-tửug combination 
drug regimens should be considered the Standard oỉ care ior 
both ưeatment of HTV inlection in pregnant vvomen and 
prevention of perinatal HIV transmission. Treatment to 
prevent the lattẽr should be oílered to all vvomen, regardless 
of CD4 count and viral load:
• women who are taking HAART and become pregnant 

should continue vvith theữ regimen, although regimens 
with potentlally teraỉõgenic drugs such as efavứenz 
should be substituted in the fírst trimester, as should 
combinatíons with knovvn adverse potential for the 
mother, such as stavudine/didanosine. ỉf an  HIV- 
protease inhibitor is required, ritonavir-boosted lopinavứ 
is the dmg of choice; altematives indude ritonavir- 
boosted atazanavir, indinavir, or saquinavir. Treatment 
should bè continued both durìng labour (w úh zido- 
vudine given intravenously and other antiretroviral 
drugs given orally), and postpartum

• women who have not had antireưoviral ưeatm ent and 
have indications for therapy should also begin HAART, 
subject to the same precautions as above; those yvho do 
not require HAART for their otvn health should be 
offered it ỉor prevention of perínatal ưansmission, but

■ treatment may be delayed until aher the first trimester, 
and should be stopped postpartum unless indications for 
continuing it develop. If the regimen indudes a long 
halMite NNRTL consideration should be given to 
continuing NRTIs for at Ieast 7 days aher stoppừig the 
íormer

• women who have previously had antirettovirals should 
be ohered an HAART reglmen based on resistance 
testing; use of ãdovudine as a component of the regimen 
is recommended vvhen feasible. Keed for continuing 
therapy should be evaluated postpartum

• in all cases above, the infant should be treateđ with 
ãdovudine ĩntravenously or orally íor 6 weeks, starting 6 
to 12 hours aher birth; the course may be reduced to 4 
vveeks where adherence or toxidty is a problem

• ỉn vvomen who ha ve had no antiretroviral therapy before 
labour. treatment should be ottered with:
• mother. continuous iníusion of zidovudine during 

labour; infant. ziđovudine for 6 weeks started tvithìn 6 
to 12 hours of birthor

• mother. continuous inhision of zidovudine during 
Iabour, plus a single dose of nevirapine at onset; 
consideration should be given to adding lamivudine 
durìng labour and zidovudine and lamivudine for 7 
days postpartum, to reduce development of nevir- 
apine resistance; in/ant. single oral dose of nevữapine 
at 2 to 3 days aher birth, plus ádovudine for 6 weeks

• if the mother has no antireưoviral cherapy either beíore 
or during labour, the inỉant should still be given 
ndovudine for 6 weeks, started as soon as possible aher 
birth. The use of other drugs ỉor prophylaxỉs in inỉants 
requires spedalist consultation

vvhile similar to those of the USA the UK guidelines* 
recommend that ddovudine monotherapy combined with 
elective caesarean section may still be an  option ỉor 
pregnant vvomen in whom HAART is contra-indicated and 
whose HIV viral load is less than lOOOOcopies/ml, or for 
vvomen not vvishing to ta ke HAART during pregnancy. 
Inỉants bom to HĨV-iníected mothers should be given 
ádovudine for 4  weeks aher birth. Altemative anóreuoviral
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therapy m ay be given to inỉants whose mothers did not take 
Ẽdovudine in  their ưeatm ent regimen and triple therapy 
may be considered for iníants whose m othen had no 
antiretroviial therapy or whose mothers are iníected with 
drug-resistant HTV.

WHO has published guidelines on th e  use of 
antiretroviials in pregnancy and !or preventing HIV 
transmission to iníants in TcsouTce-limiud settingỷ and has 
updated them  in line with available evidence.5
• In countries where HAART is available, women with a 

CD4+ T lymphocyte count below 3 50 cells/microlitre and 
those with a CD4+ T lymphocyte count greater than 
350ceUs/microliưe who have other indications for 
antíretroviral treatment should start HAART during their 
pregnancy. The preíerred regimens are ãdovudine plus 
lamivudine and either nevirapine or efavirenz. Alter- 
native recommended regimens indude tenoíovir, plus 
lam ivudine or em tricitabine, and nevirapine or 
efavirenz.5 However, efavirenz-based regimens should 
no t be started during the flrst trimester of pregnancy. 
W omen already taking antiretrovirals should continue 
their therapy; but consideration should be given to 
switching those who are in the first trimester of 
pregnancy and taking efavirenz to a nevirapine- 
containing regimen
Non-breast fed iníants bom to these mothers should be 
given zidovudine or nevirapine írom binh until 6 vveeks 
of age; breast-fed inlants should be given nevirapine 
from bữth until 6 weeks of age’

• W omen in whom matemal HAART is not indicated, or 
those living in countries vvhere HAART is not available, 
should be given short-course zidovudine starting at 14 
weeks of pregnancy or as soon as ỉeasible thereaíter and 
continued into labour. A single dose o! nevirapine should 
be given at the onset of labour to the mother. Zidovudine 
and lamivudine are given during labour and delivery and 
then  for 7 days postpartum to reduce the emergence oi 
nevirapine resistance. The single dose of nevirapine, and 
the zidovudine plus lamivtidine given mưa- and 
postpartum, can be left out ư the mother has received 
more than 4 weeks of zidovudine during pregnancy 
Non-breast fed iníants bom to these mothers sbould be 
given zidovudine or nevứapine from binh  until 6 weeks 
of age; breast-fed iníants should be given nevirapine 
from biith unril 1 week after exposure to breast milk is 
stopped5

• Another option for HTV-iníected vyomen being ưeateđ to 
prevent perinatal transmission to the iníant, but not in 
need of therapy for their ovvn health is triple 
antứetroviral therapy staning from as early as 14 
weeks of gestation until one week after all exposure to 
bréast milk has ended. The recommended regìmens 
ỉncluđe zidovudine, lamivudine plus either ritonavir- 
boosted lopinavũ, abacavữ or efavứenz. or altematively 
tenoíovir, emtridtabine or lamivudine, plus efavirenz 
Non-breast fed iníants bom  to these mothers should be 
given ádovudine or nevứapine hom binh until 6 weeks 
of age; breast-fed ìntants should be given nevirapine 
ftora b inh  until 6 weeks of age.’

o th e r  m easu res  necessary to minimise the transmission of 
iníection indude the rigorous selection of blood donors, 
mỉcrobiological screening of blood, and, vvhere possible, 
heat ưeatm ent of blood Products. M atemal vitamin A 
dehdency has been identihed as a risk íactor for vertical 
ưansm ission in  Aírica (see p. 2100.2). N utritional 
intervention and vaginal deansing during labour could 
reduce vertical transmỉssion in regions where zidovudine 
therapy is not readily available.
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Inỉectíons in immunocompromised patients
Most viral iníections present ìn a morc sevcre form in 
immưnocompromỉsed patients ứian in immunoconipetent 
paticnts. Among the viral inĩections that may be a particular 
problem in immunocompromỉsed patíents are hepatitis, 
herpesvirus iníeaions (including CMV and Epstein-Barr 
virus iníections), measles, and RSV iníections. For further 
míormation and treatment of these iníections, see under the 
ỉndỉvỉduaỉ diseases. For secondary infections occurring in 
HTV-inỉected patìents, see p. 958.3.

Persìstent iníectỉon with human parvov irus B I9  can 
cause red ceỉl apỉasia wỉth resuỉtant anaemỉa, parđcularỉy in 
immunocompromised patients; ưeatm ent with immuno- 
globulin has been reported to be successỉul.

Iníection with a polyomavirus (JC vims) 1'2 can cause 
P ro g re s s iv e  m u l t ỉ í o c a l  ỉe u k o e n c e p h a lo p a th y .  
Although no ưeatm ent has been consistently successíul, 1 
prolonged survival has been reponed in patients receiving 
interferon alfa3 and in those receivừig HAART.4*6 Cidoíovìr 
may be of beneht in patìents unresponsive to HAART.7-* 
Rarely, JC virus, and much more commonly a related 
polyomavims, BK virus,9 have been assoôated with 
p o lyom av iru s-associa ted  n e p h ro p a th y  (PVAN) ỉn 
renaỉ transpỉant patients, a condition assodated with poor 
prognosis for graft survival. BK virus is also assodated with 
haemorrhagic cystitis aíter stem-cell ữansplantation .10 
Cidoíovír11 has been investỉgated for management of BK 
virus iníections.

1. Brink NS, MlHer RF. Cỉỉnicaỉ presematỉon, dỉagnosỉs and therapy of 
Progressive muỉtíỉocaỉ leukoeocephalopathy. J  ỉnftơ  1996: 32: 97-102.

2. Greenlee JE. Progressive muỉtỉiocaỉ ltukoencéphaỉopatby—progress 
made and lessons rôleamed. N  Engl J  Med 1998; 338: 1378-80.

3. Huang s s ,  tí ai. Survỉval prolongatíon ỉn HTV-assoáaied Progressive 
muldỉocaỉ leukoencephalopathy veated  with alpha-interíeron: an 
observatìonal study. J  Ncuroviroỉ 1998; 4: 324-32.

4. Aỉbrecbt H. t í  aì. Híghly active antỉreưoviraỉ therapy signihcamỉy 
improves the prognosis of patients vrỉth HĨV-assotìated Progressive 
multiíocal leukoencephalopaứiy. A1DS 1998; 12: 1149-54.

5. Elliot B, t í  aỉ. 2.5 Year remissỉon of AIDS*assodated Progressive 
multỉíocal leưkoencephalopathy with combíned antỉretroviraỉ therapy. 
lanctí 1997; 349: 850.

6. Domingo p, tí  ai. Remissỉon of Progressive muỉtíỉocaỉ ỉeucoencephalo- 
pathy aher antìreưoviral therapy. Laruxt 1997; 349: 1554-5.

7. Segana-Newnham M, Vodoỉo K M  Use oí ddo/ovir ỉn Progressive 
multìíocal leukoencephalopathy. Ann Pharmacother 2001; 35: 741-4.

8. Raxonable RR, t í  ai. Cỉdoỉovừ treatm em  o / Progressive muitííocaỉ 
ỉeukoencephalopathy ỉn a patìent recelvỉng highly actỉve antireơoviral 
therapy. Mayc Gìn Pn>r2001; 76:1171-5.

9. Ramos E, tí  al. The decade of polyomavừus BK-assodated nephropathy: 
State of aHaỉrs. Transpiantãtùm 2009; 87: 621-30.

10. Harkensee c  tí  ai. Prevention and m anagemem oí BK-virus assodated 
haemorrhagic cystítis ỉn children ỉoDowỉng haematopoietỉc stem cefl 
transplantatỉon—a systematic revỉew and evidence-based guidance for 
dinỉcaỉ managem em . B rJ  Hatmatoỉ 2008; 142: 717-31.

ỉ ỉ .  Lamoth F, t í  aỉ. Low-dose ddoíovỉr ỉor the treatm em  oí polyomavirus- 
assodated nephropathy: two case reports and revỉew oỉ the ỉỉterature. 
Ántivir Ther 2008; 13: 1001-9.

Influenza
Inũucnza is an acute respiratory-ữact inỉection caused by 
RNA vừuses of the íamily Orthomyxoviridae. Three types of 
iníluenza vứus, A, B, and c, have been dassiỄed. Type A 
causes most iníections in man; type B causes a similar 
though possibly milder inỉection than type A; type c  
generally only causes mild inlection. Epidemic influenza is 
usually caused by the type A iníluenza vứus. Outbreaks oỉ 
iníluenza due to the type A virus occur in most years while 
those due to the type B vữus tend to occur at intervals of 
several years. Influenza viruses are antigenically labile with 
the prìncipal surỉace antigens, haemagglutinin and

neuraminidase, undergoing ừequent changes. M ỉjor 
changes (antigenic shưts) in these suríace antigens occur 
periodically and are responsible for the emergence of the 
subtypes õf virus which may cause pandemic influenza; 
minor changes (antígenic driít) occur more ửequently and 
aie responsible for the annuaỉ epidemic outbreaks of 
influenza.

Influenza is transmiưed from person to person in 
respiratory droplets with an  incubation period oí 1 to 2 d-iys. 
Iníection vvith influenza A or B vửus usually lasts for about 
I to 2 weeks and is characterised by suđden onset of fe <er, 
chills, headache, malaữe, myalgia, dry cough, nasal 
obstruction, and a dry or sore throat. Inỉections are usu.dly 
acute but selí-limiting and persons with pre-existing 
immunity, or those who have received influenza vacdne, 
have Iess severe symptoms. Complications that may occu r in 
the course of iníection indude primary vữal pneumonia, 
secondary bacteria) pneumonia, croup, exacerbation of 
asthma or dưonic bronchitis, myositis, Reye's syndroine, 
and the toxic shock syndiome. Patients at high lỉsk oí 
complications ũielude the elderly, children less than 5 years 
of age and particularly those less than 2 years of age, pen< ms 
18 years of age or less vvho are receiving long-tenn aspìrin 
therapy, those vvho are morbidly obese, vvomen who ưe 
pregnant or up to 2 vveeks postpartum, persons vvith 
haemoglobinopathies, immunocompromised individuals, 
and those with heart disease, chronic chest disease, 
metabolic disorders, chronic renal disease, chronic li 'er 
disease, and certain neurological disorders.

Since 1997, iníection of humans with avian influer.za 
vórus H5N1 (so-called 'bừd flu') has been reported, initially 
in Hong Kong. Avian influenza may cause severe illness a nd 
is assodated with high mortality. Since then cases have aiso 
been reported in other Asian countries and in the near East. 
Although the current H5N1 influenza strains appear not to 
be transmissible from human to human, it is of major 
concem that lurther mutations or mixing with human 
influenza strains could convert H5N1 to a strain that would 
spread from human to human and cause a serious 
pandemic. 1-2 In April 2009 an iniluenza outbreak in 
humans, ũrst detected in Mexico, and termed pandemic 
(H1N1) 2009 iniluenza (previously releưed to as novel 
lnfluenza A (H1N1) and also knovvn as swine flu), was 
caused by a new  strain of influenza A vứus, subtype H1N1. 
Inỉections had been reported worldwide and on 1 l th  June
2009 WHO dedared a worldwide pandemic. Because there 
was little or no pre-existing immunity to the virus the 
impact of the inỉection has occurred in a vvider age range 
than seasonal Ìn0uenza (particularly children and young 
adults). Additionally, it can in len  the lovver respiratory tract 
and cause rapidly progresãve pneumonia espedally in 
children and young to middle-aged adults. Although most 
patients have a milder disease and recover vvithout antiviral 
ưeatm ent or medical care, severe complications induding 
íatal outcomes have occuưed. In those vvho required 
hospitalisation, more than halỉ had underlying healih 
conditions or weak im mune Systems. However, about a 
third of those with very severe illness admitted to an 
intensive care unit were prevìously healthy. By August
2010  epidemiological data indicated that the behaviour oỉ 
the vữus and its pattem s of ưansmission were ơansitionìrg 
towards that of seasonal influenza and WHO announced 
that the (H1N1) 2009 inỉluenza pandemic vvas over. 
However, sporadic and localised outbreaks may continue to 
cause serious disease in  high-risk groups in the post- 
pandemic period.3 WHO has developed detailed guidelines 
ỉor the pharmacological management of avian influenza4 5 
and pandemic (H1N1) 2009 influenza6-7 in humans. Similar 
guidelines íor the management of an  influenza pandemic 
ha ve been developed in many countries.*')0

The most eHective means of p reven ting  influenza ứ  to 
provide seasonal vacdnation with inỊhưraa vaccint adjusteđ 
to take account of current antỉgenic driíts and shUts and to 
provide protection against both influenza A and B. W H011 
recommends that elderly individuals and persons oi any age 
who are considered to be at high risk of ỉnũuenza-related 
complications should be vacdnated. Similar recommenda- 
tions have been made in  the UK12 and USA.15' 15

In healthy adults living in industrialised countries, 
protective eíũcacy of influenza vacdne is about 70 to 90%, 
and vacdnation of the elđerly living in the community 
reduces the number of hospitalisations by 25 to 39% and 
death by 39 to 75% .11 Vacdnes have been developed against 
2009 pandemic (H1N1) in£luenza and avian inỉluenza. For 
íu rther inỉorm ation see under Influenza Vacdnes, 
p. 2393.3.

Four antivũal drugs are available for the prevention of 
iníluenza: the M2 ion channel inhibitors. amantadine and 
rimantadine (adamantanes), and the neuramlnidase inhi' 
bitors, oseltamivữ and zanamivứ. Antívirals appeax to  act 
independently oỉ vacdnation and provide additional 
barriers to the virus, but should not be used as a substitute 
for vacdnation. They may be considered for postexposure 
prợphylaxis, for seasonal prophylaxis in unvacdnated 
indiviđuals at high risk, for persons tvho take care of those at

All cross-relerences refer to entries in Volume A
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high risk, and in vacdnated individuals iỉ an  influenza 
oũtbreak occurs less than 2 weeks aỉter vaccination with an 
inactivated vacdne, OT ư drculating influenza strains are 
thought to be diíferent to the vacdne strain. Prophylaxis 
vvith antivirals may also be considered in  vacdnated 
únmunocompromised individuals vvhose antibody response 
to the vacdne is likely to be ìncomplete.14-17 Postexposure 
prophylaxis should be started within 48 hours oí the most 
recent exposure and is given for no more than ỈO days.'* 
Preexposure prophylaxis should be given for the duration of 
time w hen exposure might occur.1*

Amantadint and rimantadiru, w hen started beíore 
exposure and continued throughout the period of exposure, 
are eSective in preventing influenza A in 60 to 90% of 
patients. They are ineữective agaỉnst influenza B and 
thereíore cannot be considered as a  substitute for 
vacdnation  unless the vacdne is contra-indicated . 19 
Additìonal probỉems vvith these drugs are the rapid 
development of viral resistance and subsequent spread of 
resistant virus to dose contacts and the potential to cause 
serious CNS adveỉse effects. All strains of influenza 
antidpated to drculate durỉng the 20 11  '2 0 12  winter 
influenza seasons, induding pandemic (H1N1) 2009 
influenza strains, are resistant to adamantanes. 11

A systematic revievv20 of clinical studies in healthy adults 
and children indicated tha t both the neuraminidase 
inhibitbrs, oseltamivir and ĩanamivir, vvere effective in 
prevenãng and ơeating the symptoms oí influenza A and B 
but they do not prevent pneumonia or stop influenza 
vỉrusẽs from spreading bom  person-to-person.

In the USA. all 4  antivứal drugs are licensed ỉot 
postexposure prophylaxis of influenza but only oseltamivữ 
and zanam ivir a re  recom mended by the Advisory 
Committee on Immunization Practíces1* and the American 
Academy of Pediatrics. 15 In the UK, amantadíne, zanamivữ, 
and oseltamivừ arẹ licensed ỉor prophylaxis, but oniy 
oseltamivir and zanamivir were recommended by NICE21 
for postexposure prophylaxis in  those at high rìsk of 
complications of inũuem a. Recommendations did not 
lavout use for seasonal prophylaxis of influenza.

For most people t r e a tm e n t of inũuem a is largeĩy 
symptomatic and supportive. Hovvever, antivirals may be 
ũsed for the treatm ẽnt of vacdnated or unvacdnated 
inđividuals who deveỉop symptoms. Amantadine and 
rimantadine have been shovvn to reduce the duration of 
uncomplicated influenza A iníectlon when given within 48 
hours óf the onset oi symptoms. These drugs may be 
considered for patients at high risk of complications. 
Treatment tailures may be due to the rapid emergence of 
drug resistance. ” '12 They are not eHecdve against infỉuenza 
B, 14 seasonal influenza A (H3N2), or the pandemic (H1N1) 
2009 sttain .4 Oseltamivir and ĩanamivir given vvithin 48 
hours oi the onset of symptotns are active against both 
influenza A and B viruses and reduce the duration of 
uncomplicated inỉluenza by about 1 day in healthy adults 
and adolescents. Data are lỉmited and incondusive for all 4 
dnigs in terms of eỉhcacy vvhen given to individuals at high 
risk of complications of inQuenza. Neuraminidase inhibitois 
have several advantagẹs compared with amantadirie, 
induding reduced viral resistance, additional efflcacy 
against influenza B, fewer adverse eữects (induding CNS 
elíects), and reduction in dinical symptoms. Víral sơains 
resistant to amantadine and rimantadine generally remain 
susceptible to neuraminiđase inhibitors.20-22

In the UK oseltamivứ and zanamivứ are recom- 
mended23 for the treatm ent of those at risk of complications 
of influenza who can start treatm ent vvithin 48 hours (or 
vvithin 36 hours for zanamivử treatment in children) of the 
onset of symptoms. In the ƯK NICE does not recommend 
the use of amantadine for the treatm ent of influenza. In the 
USA, the Advisory Commirtee on Immunization Practices1® 
and the American Academy of Pediatrics15 recommend 
oseỉtamivir or zanamivìr for treatm ent of acute illness 
caused by influenza A and B. Treatment is given for 5 days, 
although longer treatm ent regimens might be needed in 
hospitalỉsed and immunosuppressed patíents. Treatment 
should be started as soon as possible (ideally within 48 hours 
of illness onset), but ơeatm ent may still be oỉ beneht in 
patients w ứh severe o r Progressive illness and in 
hospitalised patients if started after 48 hours.1* Neurami- 
nidase inhibitors have also been eííective against some 
strains of avian inũuenza in animal studies and may be 
consìderẹd for both prophylaxis and ưeatment oi suspected 
iníections,2 although WHO recommends oseltamivir as the 
treatm ent of choice.5

Peramivir is a  neuraminidase inhibitor that is given 
inưavenously; although it has not yet been approved for 
marketing in the USA, the FDA has authorised its 
emergency use to treat certain adult and paediatric patients 
vvith suspected or laboratory-conhrmed pandemic (H1NI) 
2009 íníỉuenza, or in/ection due to nonsubtypable influenza 
A virus suspected to  be 2009 H1N1 based òn community 
epidemiology. Laninamivir octanoate has been Iícenseđ for 
use in Japan. It is a long-acting neuraminidase inhibitor 
given as a  single oral inhalation for the treatm ent of

inEuenza. ỉntravenous íormulations of oseltamivir and 
zanamivir are under investigation and available on a 
compassionate use basis in some countries íor the treatment 
of influenza.4-14

P reg n an t vvomen w ith coníinned or suspected inílu- 
enza shouỉd be gỉven antivữaỉ treatm ent as they are knovvn 
to be at higher risk for complicadons bom  iníection.4' 14 
óseltamivữ is preíerred for treatm ent oí pregnant vvomen 
although zanamivir mlght be prelerred by some providen 
because of its lũnited systemic absorption.1®
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Measles
Measlcs1 is an acute viral illness caused by an RNA virus of 
the Morbillivirus genus and of the iamily Paramyxoviridae. 
It is a highly contagious disease spread by alrbome droplets 
or dỉrect contact with respiratory secretions o{ inỉected 
persons. Iníection coníers liíelong inununity.

The mcubation period ỉor measles Is about 8 to 12 days 
followed by a prodromal pha se lasting severaỉ days. Ttns 
phase is usually characterised by malaise, íever, coạịunctiv- 
itìs, cough, ihinitis, congestion, and later Koplik^s spots on 
the buccal mucosa. An erythematous, maculopapular rash 
appears tovvards the end oi the prodromal phasẽ, startìng on 
the íace and spreađing over the trunk and limbs. Measles is 
generaUy benign and uncomplicated and recovery usually 
takes place during the vveek after the rash's appearance.

Hovvever, severe disease and compỉications may develop 
and are more common in adults and in chiỉdren who are 
undemourisheđ o r immunocompromised. Most complica- 
tions occur when the measles virus íurther suppresses host 
ìmmune responses. resulting in  a reactivatíon oỉ latent 
inỉections or superiníection by bacteria. Respữatory 
complicatìons indude giant cell pneumonia, bronchopneu- 
monia, and laryngotracheobronchỉtis. while neurological 
complications indude íebrile seizures, acute encephalitis, 
Progressive subacute encephalitis, and the more slovvly 
Progressive subacute sderosíng panencephalitis (SSPE) 
vvhich may develop several years aỉter the original measles 
tníection. Other complications indude diarihoea, otitis 
media, thrombocytopenía w ith putpura and bleedmg, 
hepatitis, myocarditis, pericarditis, and severe keratitis that 
may progress to blindness.

Measles can be p rev en ted  by actìve immunisatìon with 
measles vacdne, and measles inununogỉobulins may be 
used íor passive inununisation against measles. Normal 
únmunoglobulins may be used to prevent, or possibly 
modiíy, an attack of measles in those at risk ol developing 
severe or fatal disease such as immunocompronnsed 
patients.

Measles usually requires only symptomatic and 
supportive tre a tm e n t such as antipyretìcs and Quid 
replacement. Vĩtamời A treatm ent for children vvith measles 
in developing covmtries has been assodated with a 
signiBcant reductỉon in  mortality (see p. 2100.3). A 
systematic revietv of randomised studỉes conduded that a 
dose of 200 000 units ot vitamin A given on 2 consecutive 
days reduced mortality in children under 2 years with 
measles.2 WHO recommends tha t suppỉementary vitamúỉ A 
be given to all children vvith measles ỉn developing countries 
in order to prevent keiatỉtis and blindness. A recent revievv 
has suggested that prophylactic antibacterials may be oỉ 
beneũt in preventing complicatìons such as pneumonia, 
purulent otitis media, and tonsillitis in  chilđren with 
measỉes but oí ao beneũt íor conjunctivitis or gastro- 
enteritis;, evidence bom  earlỉer revievvs did not support 
such use.4-’ However, prõmpt antibacterial therapy should 
be given to those patìents vvho develop keratitis, otìtìs 
media, or pneumonia. There appears to be no good evldence 
for the usẽ of antivirals, although there are case reports of 
ribavirin being used to trcat severely alíected and 
immunocompromised adults w ith acute measles4 or 
patíents with subacute sderosing panencephalitis (ùỉtra- 
venous ribavirin plus intrathecal high-dose interieron alfa7 
or intraventricular ribavứin5). No controlled studies have 
been conducted and the 'use of ribavửừi shoulđ be 
considered experimental.
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Respiratory syncytial YỈrus inỉectìon
Respiratory syncytial virus (RSV) is an RNA virus of the 
lamily Paramyxoviridae and occurs worldwide. RSV is a 
prominent cause of respiratory iníections in iníants and 
young children and is generally conhned to the respiratory 
tract. However, disease may occur at any age, and it has 
been recognised as a cause of morbidity and mortaỉity 
among the elderly, 1 as weli as among children and adults 
vvith comptomised cardiac, respiratory, or inunune Systems. 
RSV is spread bom  respiratory secretions through dose 
contact with inỉected persons or contact w ith contaminated 
envứonmental suriaces. RSV iniection is highly contagious 
and may result in extensive nosocomial ưansmission. RSV 
outbreaks tend to occur annually, usually bom  late autumn 
through to eariy spring.

Primary inỉection in  iníants and young children is 
characterised by lever, cough, ruimy or congested nose, 
vomidng, and sometimes vvheeàng. During the primary 
iníection up to 50% of iníants develop lovver respiratoiy- 
tract disease, most commonly bronchiolitis and pnevưnonia, 
and about 1 to 2% of these inlants may require 
hospitaỉỉsation. Most inỉants needlng hospitalisation are 
less than 6 months old or a t risk oỉ severe hiíectìon. for 
example because o{ a history o ỉ prematurity, or pre-existing 
cardiac or respiratory diseases o r inununodeBdency. Otitis 
media and persistent wheezing are common complicatíons 
of RSV iníection in  iníants and young children. RSV



962 Antivirals

iníection may trigger acute respiratory đistress syndrome 
and exacerbate pre-existing, underlying cardiac, renal 
(nephrotic syndrome), or lung (cystic íibrosis) disease. 
Acquiredimmunity does not prevent re-infectìon, although 
subsequent iníectíons are typically milder.

The m a n ag em e n t of mild RSV inỉectìon in  iníants and 
children2'7 consists o{ supportìve care su ch as íevei control 
and adequate hydratìon. Cbildren with more severe lower 
respiratory-tract disease may require hospitaỉisatìon íor 
supplementary oxygen. Measures to limit the spread of 
iníection in  hospitaỉs and institutions aie imponant. 
Pharmacological therapies are of limited benefit. Beta2- 
agonist bronchodiỉatoTS are often used in the management of 
bronchiolitís even though systematic reviews and meta- 
anaỉyses of studies have indicated only modest short-tenn 
beneíit oi clinícal symptoms and no reduction in hospital 
admission rates, length oỉ hospital stay, OT improvement in 
oxygen saturation.2-’ A revievv9 of the use of the 
anticholinergic bionchodila tor ipratropium  bromide 
reported no proven eítĩcacy. An evaluation of clinical 
studies2 using nebulised or imravenous adrenalìne to treat 
RSV iníection has reported clinĩcal beneíĩt in some ìníants, 
as well as a reductíon in hospital admission or stay. 
However, a systematic revievv10 found insuffident evidence 
to support the use of adrenaline in inpatients, although 
there was a suggestion that it might be of short-term benetỉt 
in outpatients. Iỉ a bronchodilator or inhaled adrenaline is 
tried, it should be stopped ư no response is evident aíter 1 or 
2 ueatm ents .14

Nebulised hypertonic saline is thought to increase 
dearance of mucus and a systematic review11 of 4 
randomised studies involving 254 inỉants up to 24 months 
of age suggested that nebulised 3% saline may signihcantly 
reduce the length of hospital stay and improve the dinical 
severity score of acute viral bronchìolìtis.

Systemic corticosteroids are also vvidely used despite a lack 
of documented clear beneht. A systematic revievv12 ỉound 
little beneíit in terms of length of hospital stay or admission 
rate and no  evidence of improvement in dinical scores, 
respiratory rate, or oxygen saturation vvhen compared with 
placebo. Ălthough a lãter study13 ỉound that a 3-day course 
of oral prednisolone given to children aged 6 to 35 months 
with respiratory disưess reduced disease severity, length of 
hospital stay, and the duration of symptoms another14 
shovved that a single oral dose oỉ dexamethasone vvas of no 
beneht in iníants with moderate to severe bronchiolitis. A 
double-blind, placebo-contiolled study”  in 800 ỉnỉants vvith 
bronchiolitis suggested that treatm ent with oral dexa- 
methasọne plus nebulised epinephrine might signiScantly 
reduce hospital admissions. The routine use of systemic 
corticosteroids is not recommended by expert groups.4-5 
Inhaled corticosteroids given durìng the initial acute phase oí 
bronchiolitis did not prevent post-bronchiolltic wheezing.16

Ribavirin is the only antiviral dmg that has been licensed 
for the treatm ent of iníants and children with severe RSV 
bronchiolitis (and it is only avaúable in  some countries). 
Although some studies vvith aerosolised ribavúin have 
shown some dinical beneĐt in inỉants vvith lower 
respứatory-ưact RSV iníection, days of hospitaiisation and 
short-term outcomes have not beẽn aiíectẽd.2 Due to the 
smalỉ ntunber of patients enrolled in these studies, 
evaluatíon of the eííects has been diíCcult Also, there are 
some diãiculties in giving the drug, and coneems about 
occupational health and saíety, and the high cost. Routine 
use is not recommended;4-5 but it may be used íor selected 
iníants and children at risk of severe dỉsease and 
compUcations. ữ  used, ribavirin should be started early in 
the course oi the disease.2' 4

Antibacterìab, although often used in the management of 
bronchiolitis, are not routinely recommended.4-5 The results 
from three smali studies17' 19 suggest that surfactant may 
reduce duratíon of ventilation and length of intensive care 
stay.

P rev en tio n  of RSV inỉection involves good iníecùon 
control practices and use of RSV ùnmunoglobulin and a 
hum an m onodonal antìbody to RSV, paliviỉumab. Both RSV 
ũnmunoglobulin and palivizumab can be given duríng an 
RSV outbreak to prevent serious complications of iníection 
in inỉants and children considered at high risk. The eíScacy 
of RSV immunoglobulin20 and palivmimab21 were tested in 
randomised, placebo-controlled dinỉcal studies involving 
high-risk inỉants and children (history of prematurity or 
w ith bronchopulm onary dysplasia). A 41% overall 
reduction in  hospital admissions was reported in those 
given RSV immunoglobulin prophylaxis. Prophylaxis tvith 
palivizumab resulted in a 55% overall reductíon in 
hospitalisation; reduction rates were 39% and 78% in 
those w ith and vvithout bronchopulmonary dysplasia 
respectively. Respữatory severity scores, hospital days, 
days of oxygen requirement, and the rate of intensive care 
admiỉsion vvere also signiScandy lower in the palivizumab 
group than for the placebo group. Prophylaxis with 
palivmimab was also found to reduce post-bronchiolitic 
wheezing in premature iníants .22 It is recommended by 
some expert groups for prophylaxis in inỉants and children

at high risk of severe RSV iníections.4-5-23 Vacdnes to 
prevent RSV iníection are currently under development.
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SARS
Severe acute respiratory syndrome (SARS)U is arespiratory 
illness caused by a coronavirus (SARS-CoV). SARS presents 
mainly in previously healthy adulis although there have 
been some cases reported in children. SARS-CoV is 
transmỉtted by contact or droplets and transmission mainly 
occurs during the second week of illness. The incubation 
period ỈOT SARS is usually 2 to 10 days but may be as long as 
16 days. The disease maniỉests iniúally as ũu-like prodromal 
symptoms, usuaỉly characterised by íever, malaỉse, myalgia, 
headache, and rigors. Cough (initially dry), dyspnoea, and 
diarrhoea may be present in the first week but are more 
commonly present in the second week of illness. Severe 
cases develop rapidly Progressive respiratory distress and 
hypoxia and up to about 20% of patients may require 
intubation or mechanical ventílation. About 20% oỉ 
patientỉ develop large volume, vvatery dỉarrhoea. The 
overall íataliry rate during the 2002-2003 SARS outbreak 
vvas about 9.5%.

There is currently no consensus on the optimal treatment 
for SARS and treatment recommendations are based on the 
experience gained during the 2002-2003 SARS outbreak. 
Guidelines for the su rveillance  an d  m anagem en t of 
SARS have been developed by W H0 .3 In the UK guidelines4 
have been issued ỉor the hospital management oỉ adults 
with SARS, and others have aỉso been developed by 
d ỉn iâans mvolved in the SARS outbreak in Hong Kong.5 
Because SARS is indistinguỉshable ỉrom pneumonia caused 
by viral and bacteríal pathogens. empirical antìbacterial 
ơeatm ent in accordance with local guidelines for severe 
community-acquired pneumonia (p. 200.1 ) is recom- 
mended. Fluids and oxygen therapy should be given as

required. Other ưeatm ents tried have induded cortìcoster- 
oids, ríbavirin, interíerons, nonnal immunoglobulins, and 
the co-íormulated HlV-protease ỉnhibitor ritonavir-boosted 
lopinavir. Corticosteroids, usually w ith ribavũin, were 
widely used and the timely use of high-dose corticosteroids 
may decrease íever, improve radiographic appearances. and 
reduce oxygen requirements.6'* There is, hovvever, concem 
that high-dose and long-term use of corticosteroỉds may 
suppress the patient's immune System resulting In inaeased 
vừal replication and possible bacterial or íungal super- 
ìnlection. The UK guidelines recommend that their use be 
considered in moderate doses in severely ỉll patients with 
increased oxygen requirements.4 Additíonally there is no 
convincing dinical evidence that the use of ribavirin alters 
dinical outcome and the UK guidelines State that its roatine 
use is not recommended .4 Altbough interieron beta S10W S 
greater in-viưo antiviral activity against SARS-CoV, most 
experience during the 2002-2003 outbreak was with 
interieron alía with or vvithout normaỉ immunoglobulins.6 
An open study9 using interferon-alfacon-l and high dose 
pulse methylprednisolone reported more rapid improve- 
ment in radiographic appearance and oxygenation than 
corticosteroids alone. Better dinical improvement vvas 
reported in patients ưeated with daily interíeron alfa plus 
high-dose corticosteroids than in those given interferor plus 
low-dose or limíted corticosteroids.* The UK guidelines State 
that no recommendation can be given regarding the u se of 
interíerons.4 Although normal immunoglobulins have )een 
used in SARS their efficacy cannot be established as they 
were usually given with other therapies.4 A prelimiaary 
open study10 vvith ritonavir-boosted Iopinavữ in 41 pa t ents 
with probable SARS and receiving the local Standard 
treatment of ribavirin and corticosteroids, reportec an 
improved outcome at 21 days and reductions in viral ỉoad, 
corticosteroid dose, and the intídence of nosocomỉal 
inlections. Chloroquíne and nidosamide have both been 
reported to have some activity against the virus in virro,11 
but have not been tried dinically. Nevver antivirals spedíic 
for coronavữuses12'13 and vaccines against SARS-CoV14 
have been investigated.
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VVạr/s
Warts are caused by hum an papỉllomaviruses. The lesit ns 
present in several different forms and can aữect any skin < ite 
although the hands, feet, and anogenital areas are m  >st 
ừequently aííeaed . Anogenital w ans are known as 
condylomata acuminata. Treatment generaỉly relies m  
some íorm of local tissue destmction (see p. 1689. ì). 
Interỉerons have also been used (see p. 992.1).

Abacavir IBAN, rìNNi

Abacavìaim; Abakaviiri; Abakavir; Abakavvic AõaxaBMp. 
{(VS,4(ì)-4-[2-Amino-6-(cyclopropylamino)-9H-purin-9-) 1] 
cydopènt-2-enyl}methanól. '
CmH, 8N60 = 2 8 6 Ì 
CAS —  Ì36470-78-5.
ATC  —  JOSAF06.
ATC Vet —  QJ05AF06. " ■
u m  —  WR2TIP26VS.

NƠTE. The code 1592U89 has been applied to abacavir but is 
more properly reserved for abacavir sulíate.

All cross-references reíer to entries in Volume A
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A bacavir Succinate IBANM, USAN, HNNMI

Abacavir, Succịnate-d'; Abacavir, succinato de; Abacaviri 
Succịnas; Succinạtò de abacavir; AỏaKaenpa CyKcviHaT, 
Cị4H,8N6Ọ,QHA=404.4 

: Ờ ó  -r-  1 6 8 Ị4 6 r8 4 j. .
ATC  —  J0SAF06.
ATC Vet —  QJ0SAF06. 
u m  —  40FH6D8CHK

NOTH. The code 1592U89 has been applied to abacavir 
sucónate but is more properly reserved for abacavir sulíate.

A bacavir Sulfate IBANM, ụSAN, rlNNMÌ 

1592U89; Abacavir, Sulíate d'; Abacavir, sulSato de; Abacavir 
Sulphate; Abacaviri Sulfas; SuHato de ạbacavir; AốaKaanpa 
Cynb(j)ar.
(CmH,8N6O)2,H2SO4=670.8 
CA5 —  188062-50-2.
ATC  —  J0SAF06.
ATC Vet —  QJ0SAF06.
UNII —  J220T4J9Q2.

NƠTE. The code 1592U89 and its abbreviated íorm, 1592, 
have also been applied to abacavir and abacavir sucđnate. 
Pharmacopổểìas. In Eur. (see p. vu), Int.. and us.
Ph. Eur. 8:.(Ằbacavir Sulíate). A white or almost white 
powder. Soluble in water; practically insolubỉe in alcohol 
and in dichlợromethane.
USP 36: (Abacavir Suưate). A white to off-white powder. 
Soluble in water, in absolute alcohol, in methyl alcohol, and 
in ethyl acetate.

Uses and Administration
Abacavir is a nudeoíide reverse transcriptase inhibitor w ith 
antiretroviral actívity against HIV. It is used in the treatment 
of HTV iniecrion and AIDS (p. 957.2). Viral resistance 
emerges rapidly w hen abacavir is used alone, and it is 
therefore used with other antiretrovirals.

Abacavir is given orally as the suỉỉate but doses are 
expressed in tenns oỉ the base; 1.17 g of abacavir sulíate ũ  
equivalent to about 1 g of abacavứ. The adult dose is 300 mg 
twice daily oc 600 mg once daỉly. For details of doses in 
children, see below. Doses shouỉd be reduced Ũ1 patients 
w ith hepatic impaỉrment (see belovv).

Fbced-dose cotnbination Products have been developed 
in  order to improve patient adherence and avoid 
monotherapy, thereby decreasing the risk oE acquữed drug 
resistance. Products containìng abacavir in combinatíon 
with lamỉvudine and with lamivudine and zidovudine are 
available in some countries.
Reviews.

1. Hervcy -PS, Perry CM. Abacavir: a nvievr  of i tt d inical potential in 
patients wiih HIV iníection, Drugs 2000; 60:  447-79.

2. Dando TM. Scoct Lĩ. Abạcavỉr ptus lamỉvudine: a rcvỉetr o ỉ  thetr 
combined use in the m anagement of HTV inĩection. Drugs 200Ỉ; 65 :2 8 5 - 
302.

3. CastUIo SA. t í  ai. Long-terra saíety aũd tolerabilỉty oỉ the lamivudỉne/ 
abacavír combínation as components of hỉghiy active amiretroviral 
therapy. Drug Saftíỵ 2006; 29: 811-26.

4. Shey M, t í  ai. A combinatíon drug of abacavỉr-Iamỉvuđỉne-ridovudỉne 
(Trỉúvir) íor ưeating HIV iníection and AIDS. Avattabỉe in The Cochrane 
D aubase of Systematic Reviews; Issue 3. C hichester John WUey; 2009 
(accessed 05/10/09).

5. Sivasubramanian G, t í  ai. Abacavir/ỉamivudine combinatíon in the 
treatm ent of HIV: a review. Ther ơ in  Risk Manag 2010; 6: 83-94.

Administration in children. For the treatment of HIV 
inlection in children 3 months of age and older, abacavir 
may be given orally as a tablet or solution with other anti- 
retroviral drugs. Doses are based on body-weight:
• 14 to 21 kg: 150mg (half a tablet) twice daily
• 22 to 29 kg: 150mg (half a tablet) in the moming and 

300 mg (1 tablet) in the evening
• 30 kg or more: 300 mg (1 tablet) twice daily 
or
• the solution may be given in a dose of 8 mg/kg nvice daily 

to a maximum dose of 300 mg tvvice daily

Administration in hepatic ìmpairment. Abacavir should 
not be used in patients with moderate to severe hepatic 
impaírment, although reduced oral doses of 200 mg twice 
daily may be given to patients with mild impairment 
(Child-Pugh score 5 to 6 ).

Adverse Effects
The most signiỉicant adverse elíects assodated w ith 
antiretrovứal regừnens contaỉning abacavừ are severe and 
sometũnes fatal hypersensitivity reacdons that may occur 
espedally (but not exdusively) during the first 6 weeks of 
trea tm en t or during ũitermittent therapy (see also belovv). 
Symptoms of hypersensitivity often indude íever, rash, 
cough, dyspnoea, lethargy, malaise, headache, myalgia, and 
gastrointestínal đisturbances, particularỉy nausea and 
vomiting, diarrhoea. and abdominal pain. Anaphylaxis has

occurred. Caution is needed as hypersensitivity may be 
misdiagnosed as influenza, respiratory disease, or gastro- 
en teritis . E rythem a m ultiío rm e, S tevens-Johnson  
syndrome, and toxic epidermal necrolysis have occurred 
rarely. Other adverse eííects assodated with abacavir 
indude pancreatitis and raised liver enzyme values. Lactic 
addosis, sometimes íatal and usually assodated w ỉth severe 
hepatomegaly and steatosis, has been reported in  patients 
receiving NRTIs, but is thought to be less likely with 
abacavứ than vvúh others such as didanosine, stavudine, or 
ádovudine.

Immune reconstitution syndrome (an inỉlammatory 
inunune response resulting in dinical deterioradon) has 
been reported during the initial phase of ưeatm ent with 
combinatíon antiretroviral therapy, induding abacavir, in 
HTV-iníected patients with severe irrưrtune deHdency. 
Accumuỉation or redisuibutíon of body fat (lipodystrophỳ) 
induding Central obesity, dorsocervical fat enlargement 
(buííalo hump), peripheral vvasting, ỉadaỉ vvasting, breast 
enlargement, and cushingoid appearance have been seen in 
patients receiving antiretroviral therapy, although the risk 
assodated with abacavứ use is relatively low. Metabolic 
abnormalines such as hypertriglyceridaemia, hyper- 
cholesterolaemia, ínsulin resistance, hypergỉycaemia, and 
hyperlactataemia have also been reported. NRTIs have also 
been assodated with mitochondrìal dysỉunction such as 
abnormal behaviour, anaemia, convulsíons, hyperlipasae- 
mia. hypertonia, and neutropenia. Elevated creatine 
phosphokinase, myalgia, myositis, and rarely rhabdomyo- 
lysis ha ve been reported, particulariy vvhen nudeoside 
analogues have been given with HTV-protease inhibitots. 
Osteonecrosis has been reported, particularly in  patients 
vvith advanced HTV disease or long-tenn exposure to 
combination antireưoviral therapy. For lurther inỉormation 
on adveise eííects assodated with NRTIs see Zidovudine, 
p. 1024.3.

Effects on the heart. For the possíble risk oỉ myocardial 
iníarction in patients taking abacavir, see EHects on the 
Heart under Adverse Effects of Zidovudine, p. 1025.2.

Effects on the skin. Stevens-Johnson syndrome occuning 
in a patient receiving antiretrovừal therapy with abacavir, 
lamivudỉne, and zidovudine vvas probably assodated vvith 
abacavir.1 Resolution occurrcd upon stopping antiretrovir- 
al therapy and the condition did not recur upon rechal- 
lenge vvith an altemadve regimen also containing lamivu- 
dine and zidovudine.

1. Bossi p. tt  al. S[evens-Johnson syndrornc u so ó a ted  vvith abacavir 
therapy. ơ in  ỉnfatt Du 2002; 55: 902.

Hypersensitiviiy. Hypersensitivity reactions occur in  about 
5% of patients starting treatment vvith abacavir, 1-2 gener- 
ally vvithin the first 6 vveeks.2 Symptoms typically occur 
suddenly and wotsen with each consecutivc abacavir 
dose.2 Re-starting abacavir in a patient with a history of 
hypersensitivity syndrome can cause severe, rapidly Pro­
gressive, and potentiaỉly Eatal reactions.

Rísk of developing hypersensitivity to abacavir appears to 
be related to race, and history of antiretroviral use; it is 
thought to be lower in antiretroviral-experienced patients, 
and those o{ Aírican descent. 1’2 Carriage o! the major 
histocompatibility complex dass I allele HLA-B(*)5701 has 
been íound to be the most signiĐcant predictor of vvhether 
or not a patient vvill be hypersensitive to abacavữ .2 The 
multícentre PREDICT-1 study’ conGrmed that prospectìve 
HLA-B(*)5701 screening was effective in redudng the 
inddence of abacavir hypersensitivity reaction.

1. Hewiu RG. Abđcavir hypcrsenúúviiy reaaíon . Ciin Infect Dừ 2002: 34: 
1137-42.

2. Hughes CA. tí  af. Abacavir hyperscnsíiíviiy reaction: an updaie. Am1 
plíãrmdcoúưr 2008; 42: 387-96.

). Mallai s. etal. HLA*B*5701 screcning for hypersensiiívity to abacavir. N 
Engỉ J Med 2008; 358: 568-79.

Precautions
Patients considered to be at increaseđ risk for an  abacavir 
hypersensitivity reactíon are those that carry th e  human 
leucocyte antigen HLA-B(*)5701 alỉele; screening patients 
for this allele beíore starting ưeatment vvith abacavir has 
been shown to reduce the risk of hypersensitivity reactions. 
Routine saeening oí all patients beíore starting treatm ent 
with an abacavir-containing product is thereíore recom- 
mended induding -in those who tolerated previous 
ưeatm ent with abacavứ but have unknovvn HLA-B(*) 
5701 status. Abacavứ should be stopped immediately iỉ 
symptoms assodated with hypersensitivỉty occur and 
should rtever b e  re sta rte d  in patients vvho have stopped 
therapy due to a hypersensitivity reacrion. Patients should 
be dosely monitored for signs of hypersensitivity during the 
first 2  months of treatmenc although such reactions can 
occur at any tíme. Patients restarting therapy aíter an 
interruption are at particular risk even if they have not 
previously had symptoms of hypersensitivity. Since 
interminent therapy may increase the risk of reactions

patients should be advised of the importance of regular 
dosing.

Although the suggestion in some studies that use of 
abacavir in the previous 6 months was assodated with an 
increased risk oỉ myocardial iníarctìon does not seem to 
have been bome ôut (see Eữects on the Heart under 
Adverse Eííects of Zidovudine. p. 1025.2), underlying risk oi 
cardiovascular disease should be considered and eíỉorts 
made to minimise risk ỉactors.

Abacavừ should not be used in patients vvith moderate to 
severe hepatic impaứment, and shouỉd be used with caution 
and reduced doses ìn those with lesser degrees oỉ 
impaiiment and those with risk ỉaaors for ỉiver disease. 
Treatment should be stopped if liver íunction deteriorates 
rapidly or ư hepatomegaly or unexplained metabolic 
addosis develop.

Abacavir should be avoided in patìents vvith end-stage 
renal disease.

Porphyria. The Drug Database lor Acute Porphyria, com- 
piled by the Norvvegian Porphyria-Cenưe (NAEOS) and 
the Potphyria Centre Sweden, dassiũes abacavừ as prob- 
ably not poiphyrinogenic; it may be used as a drug of first 
choice and no precautions are needed. 1

1. The Drug Database for Acute Porphyria. AvaiUbỉe at: h ttp ://w w w . 
drugs-porphyila.org (accessed 14/10/11)

Interadions
Use oí aỉcohol with abacavữ may result in  decreased 
elimination of abacavư and consequent ứicreases in 
exposure. Abacavir increases the systemic dearance of oral 
methadone and patients should be monitored íor signs of 
withdrawal symptoms. The dose of methadone may need to 
be increased in some patients.

Alcohol. Refercnces.
ỉ . McDowell JA.tí ai. Pharmacoldnetỉc ínteraction o ỉ abacavir ỉ 1392U89) 

and eứunoi ỉn hum an ùnmunodeilciency viruỉ-infecied aduỉcs. 
Aỉtíimknh Agents ơtemother 2000; 44: 1686-90.

Antiviral Action
Abacavir á  converted intracellularly in stages to its active 
íorm carbovir triphosphate. This halts the DNA synthesis of 
reơoviruses, induding HTV. through competítive inhibition 
of reverse transcriptase and incorporation into viral DNA. 
Reíerences.

1. Faleno MB, tí  ai. Unique inữaceỉlular activatỉon of the potent 
antì-human immunodefìdency virus agent 1592U89. Antímiavb Agtrtts 
Chanother 1997; 41: 1099-1107.

Pharmacokinetics
Abacavir is rapidly absorbed aíter oral doses vvith a 
bioavailability of about 80%. Absorption is delayed slightly 
by food but the extent is una&ected. Abacavir crosses the 
blood-brain barrier. It is about 50% bound to plasma 
proteins. The elimỉnation haư-life is about 1.5 hours after a 
single dose. Abacavir undergoes intracellular metabolism to 
the active antiviral metabolite carbovir trìphosphate. 
Eliminatíon is Via hepadc metabolism mainỉy by alcohol 
dehydrogenase and by glucuronidation and the metabolites 
are exơeted mainly in the urine. There is no signihcant 
metabolism by hepadc cytochrome P450 isoenzymes. 
Reíerences.

1. Yuen GJ, tí  ai. A review o! the pharmacokinetics oí abacavir. Cỉiỉt 
Pharmacữtinci 2008; 47: 351-71.

2. Sỉeasman JW. tí  al. Abacavỉr phannacokinetics during chronic therapy 
in HĩV-l-infected adoỉescents and young adults. Qin Pharmacol Tiier 
2009; 85: 394-401.

Preparations
Proprietary Preporotions (d e ta ils  a re  g iv e n  in  V o lu m e  B)

Single-ingradient Preporatíons. Arg.: Filabac Finecil; Panka; Flu- 
sabcin Zepril; Ziagenavir; AustraL: Ziagen; Austria: Ziagea' Belg.: Ziagen; Braz.: Ziagenavir; Canad.: Ziagen; Chile; Ziagen; China: Ziagen (ífìát); Cz.\ Ziagen; Denm.-. Zỉagen; pin.-. Zíagen; Fr.: Ziagen; Ger.: Kivexa; Ziagen; Gr.: Ziagen; Hong Kong: Zia- 
gen; Hung.: Ziagen: ỉndia: Abamune; Abec IrL: Ziagen; Israel: 
Ziagen; ItaL: Ziagen; Mac.: Vurtas; Ziagenavir; Neth.: Ziagen; Norw.: Ziagen; NZ: Ziagen; Pol.: Ziagen; Port: Ziagen; Rus.: 
Zìagen (3nareH); S.Afr.: Ziagen; singapore: Ziagen; Spain: Zia- 
gen; Sweí: Ziagen; Switz.: Ziagen; Thai.: Ziagena5nr; Turk.: 
Ziagen; UK: Ziagen; USA: Ziagen; Venez.: Ziagen.
Muhi-ingredienl PreporaHons. Arg.: Kivexa; Tndvin Trilaás; Tri- 
vudin; Zidomuv; AustraL: Kivexa; Trtóvta Austria: Kivexa; 
Trizivlr; Belg.: Kivexa; Triávir Braz.: Kivexa; Canad.: Kỉvexa; 
Triãvír; ơtữe: Kivexa; Tridvir; Ợtina: Triávừ (HSl1®); Cz.: 
Kívexap Trizivlr; Denm.: Kivexa; Trizivlr; Fin.: Kivexa: Trizivin Fr.: Kivexa; Tridvir; Ger.: Trizivir; Gr.: Kivexá; Triávir; Hong Kong: Kivexa; Tridvir; Hung.: Kivexa; Tridvir; Irl.: Kivexạ; Tri- 
rivir; Israel: Kivexa; Triáídr; ItaL: Kivexa; Triávìr; Mex.: 
Kivexa; Triávin Neth.: Kivexa; Tririvir; Norw.: Kivexa; Triávir; NZ: Kivexa; Tririvir; PóL: Kivexa; Trizivir; PorL: Kivexa; Trizi- 
vir; Rus.: Kivexa (lOaeKca); Triávứ (TpmHBHp); S.Afr.: Kivexa; 
Sonke Abadamiád; Triãvar; singapore. Kivexa; Trizivir; Spain: 
Kivexa; Triávir; Sìved.: Kivexa; Triãvir; Switz.: Kivexa;.Trizivir;

The Symbol f denotes a preparation no longer actively marketed
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Thai.: Kivexa; Tttrk.: Trizivứ; UK: Kivexa; Triávtr; USA: Epzi- 
com; Trixivữ; Venez.: Triávir.
Pharmocopoeial Preporations
BP 2014: Abacavir Oral Solution; Abacavìr Tablets;
USP 36: Abacavir Oral Solutíon; Abacavir Tablets.

Aciclovir ÍB A N , riN N I

‘ Acidoguanosina; Acidovirum; Aciklovir; Adklovír: Adkloviras;
'Aeydoguanosine; Acydovir ■ (USAN); 'Acyk!owir, ■ Asìkloviirl;’ 
‘Asiklõvir; BW-248U; AiiMKnoBMp. ’■■■ ■ *-.>.•: '•
9-{(2-Hydroxỳethoxy)methyl]guahlne;' 2-Amino-t,9-dihydro-’ 
9-(2-hydroxỳèthoxymeữiyl)-6W-purin;6 :óne. * • ' -J
C8H „N 503=2252 ■
0 6  — 59277-89-3 . ; :
ATC —  D 06BB03; D 5 A B 0 Ỉ; S01AD 03. .......... ■
ATC V et -m  Q D 06BB03; Q J05AB01; Q S01AD 01 

U N ỊI — X4H ES1 0 1 1F.

Pharmacopoeias. In Chín., Eur. (see p. vii), and us.
Ph. Eur. 8: (Addovữ). A vvhite to almost vvhite crystalline 
potvđer. Slightly soluble in water; very slightly soluble in 
alcohol; practicaUy insoluble in heptane; soluble in dilute 
Solutions of alkali hydroxides and mineral adds.
USP 36: (Acydovir). A vvhite to off-white crystalline 
povvder. Slightly soluble in vvater; insoluble in alcohol; 
soluble in dilute hydrochloric add. Store in airtight 
containers. Protect from Iight and moisture.

Acidovir Sodium ỊB A N M , rìN N M Ị

Aciclovir sódico;. Addovir ! Sodique; Acydovir Sodium 
(USÁN); Natrii Addovimm; HaTpniă Ai4MWiOBMp. . .
QH,oN5Na03=247.2

0 6  —  69657-51-8.

ATC — D 06BB03; 305AB01; S01ẠD 03.

A T C V e t —  Q D 06BB03; QJ05ABỌ1; Q 501AD 03. 

u m  —  9271423563.

IncompatibilRy. A ddovứ is reported to be incompatible 
with íoscamet. 1-2 Visual incompatibility has also been 
reported3 on simulated Y-site injection between addovứ  
and ddosporin, diphenhydramine, gentaxnicin, grani- 
seơon, or metodopramide.

1. Lor E, Takagỉ J. Vỉsual compatibilíty of íoscamet with other injcciablt 
drugs. Am J  Hotp pharm 1990; 47: 157-9.

2. B aỉtt JK. rí aì. Visual compaúbiỉỉcy o ĩ ỉoscamet wiih other mjectable 
diugs during simulated Y-site adm inúưaúon. A m  ]  Hũsp Phtrm  1990; 47: 
2075-7.

3. Canann D, tí  at. Visual compaiỉbỉỉìty of iv m edkatỉoiu routỉnely used in 
bone m arrow  transplant redpienu . Am J  Heữlth-Syĩí Pharm 2009; M : 
727-9. Correctỉon. ibĩd.: 1431.

StabilHy. A study1 ỉound that acidovữ sodium Solutions 
prepared w ith sodium chloride "0.9% and with dextrose 
5% were stable for 7 and 21 days respectively when stored 
at 23 degrees. Solutions stored at 4 degrees were íound to 
be stablẹ for 35 days although subsequent storage at room 
temperature produced iireversible predpitation. Predpita- 
tion may also occur when ừeshly prepared Solutions are 
rehigerated but the predpitate redissolves at room tem- 
perature. us licensed product inỉormatìon recommends 
that diluted Solutions be used vvithin 24 hours of prepara- 
tion.

1. zhang Y, tí  al. Stabilỉty of acydovir sodiiun 1, 7. and lOmg/mL in 5% 
dextrose injccũon and 0.9% sodiuin chloride mjection. Am ]  Htollh-Sya 
pharm  1998; 55: 574-7.

Uses and Administation
A ddovir is a synthetic purine nudeoside analogue 
stnicturally related to guanine. It is used mainly for the 
treatment and prophylaxis of vữal inỉections due to herpes 
simplex virus types 1 and 2 (p. 955.2) and varicella-zoster 
virus (heipes zoster and chickenpox—p. 956.2).

Herpes simplex iníections, induding herpes keratitis, 
heipes labialis, and genital herpes, respond to addovữ  by 
the intravenous, oral, or topical route, gỉven as soon as 
possible aíter symptoms appear. Both inirial and recurrent 
iníections can be successíuUy treated. Prolonged treatment 
can reduce the inddence of recuirence vvhichis particularly 
important in immunocompromised patients. Hovvever, 
when prolonged ưeatm ent is withdrawn, iníections may 
recur. In addition, prolonged or repeated courses in severdy 
immunocompromised patìents may result in the selection of 
vữus strains w ith reduced sensỉtivity and patients may, 
thereíore, not respond to continued treatment.

A ddovữ  also improves the healing oí heipes zoster 
lesions and reduces acute paln when given intravenously or 
orally; use to prevent postherpetic neuralgia is controversial 
(see p. 10.3). Benehdal eỉlects may be more marked in 
immunocompromised patients.

vvhen used by intravenous inỊusùm addovir is given as 
the sodium salt but doses are expressed in terms of the base. 
A dđovir sodium 1.1 g is equivaient to about 1 g of addovir.

Solutions ỉor iníusion are usually prepared to give a 
concentration of addovir of 25 or 50 mg/mL; this must then 
be hirther diluted to a final concentration not greater than 
abou t 5m g/m L (0.5% ) and  given ovèr 1 hour. 
Altematívely, a solutíon containing 25mg/mL may be 
given by injection using a controỉled-rate bứusion pump, 
over 1 hour. In obese patìents the dose should be calculated 
on the basis oỉ ideal body-weight, to avoỉd overdosage.

For herpes sỉm plex in íections in the immunocompro- 
tnừed, and for severe initlal gtnital herpts, or for prophylaxis oí 
hetpes simplex iníections in immunocomprơmừed patients the 
dose by the intravenous route ls 5 mg/kg given every 8 
hours, and recommended periods oỉ treatment range from 5 
to  7 days. A hỉgher dose oĩ lOmg/kg every 8 hours is given 
in the treatm ent oỉ herpes simpỉex encephalitừ. and treatment 
is usually continued for 10  days.

For variceIIa-zoster Lníections in immunocompetent 
patients, a dose of 5 mg/kg every 8 hours may also be given. 
In immunocompromừtd patíents the higher dose ot lOmg/kg 
everý 8 hours should be used.

Oral doses of addovir also vary according to indication. 
In herpes sim plex Inlectlons:
• for treatment ol primary infeữiom, induding genital 

herpes, the usual oral dose is 200 mg five tỉmes daily 
(usually every 4 hours while avYake) lor 5 to 10 days

• severely immunocompromừed patients or those vvith 
impaired absorption may be given 400 mg five times daily 
for 5 days

• for supprtssion oi recurrent herpes simplex in immuno- 
ampetent patients, the oral dose is 800 mg daily in two to 
four divided doses; dosage reduction to 400 to 600 mg 
daily can be tried. Higher doses of 1 g daily have also been 
used. Therapy should be interrupted every 6 to 12 
months for reassessment of the condition
Chronic suppressive treatment is not suitable íor mild or 
inừequent recurrences of herpes simplex. In such cases 
cpừodk treaừnent of recurrences may be preíeưed; a dose 
of 200 mg Gve times daily for 5 days has been 
recommended, prelerably begun duríng the prodromal 
period.

• for prophylaxừ oỉ herpes sỉmplex in imrnunocompTomừtd 
patients, the dose is 200 to 400 mg ỉour times daily.

The usual oral dose of addov ir for neatm ent oí 
chickenpox is 800 mg íour or five times daily ỉor 5 to 7 
days; for herpes zoster 800 mg five times daily may be given 
for 7 to 10 dãys.

For the ưeatment oỉ recurrent herpes labialis in 
immunocompetmt patients, addovir is available as a 50 mg 
mucoadhesive buccaỉ tablet. One tablet should be applied as 
a single dose to the upper gum region vvithin one hour of 
onset oỉ prodromal symptoms. Once applied, the tablet 
gradually dissolves during the day; it should not be crushed, 
sucked, chevved, or swallowed.

In herpes sim plex in íections of th e  skin, induding 
genital herpes and heipes labialis, topical treatment with an 
ointment or cream containing addovứ  5% may be applied 
5 or 6 times daily for periods of 5 to 10 days, preterably 
begứming in the prodromal period as soon as signs or 
symptoms occur. In herpes simplex keratitis a 3% eye 
ointment may be applied 5 times daily untíl 3 days after 
heaỉing.

Doses should be reduced in rmal impaừment (see beỉow). 
For details oí doses in children, see Adminisưatìon in 

Children, belovv.

Revlews.
1. Wagstaỉf AJ. t í  al. A d d o v lr  a reapprabal of lu  antìviraỉ aniviry, 

pharrnacokinctic propCTiics and Ihcrapcudc etDcacy. ŨTUỊS 1994; 47: 
155-205.

2. Lcílorr s. tí ủl. A risk-bcneOt evaluadon of a d d o v ir for the treatment 
and prophylaxis of beipes simplrx virus ỉnỉectìons. Drug Săfrty 2000:23: 
131-^2.

3. Nas$etM .etal. A cydovừlorrreatingpriroaryherpetìcgingivostữm atiús. 
Avaỉỉable ỉn The Cochranc Database oí Systematìc Revỉetvs; Issue 4. 
Chlchester. John  Wiley; 2008 (accessed 29/10/09).

Administrotion in chddren. A ddovir is licensed for use in
inỉants and children ỉor the treatment of herpes simplex 
and varicella-zoster iníections, and for the prophylaxis oí 
herpes simplex iniections in the ũnmunocompromised. It 
may be given by slow intravenous inhision over 1 hour, 
or óraHy.

Recommended intravenous doses vary according to 
country and age of the patient. They are generally given 
every 8 houis.
In the UK the 8-hourly dose íor children aged 3 months to 
12 years is calculated by body-suriace. The usual course of 
treatm ent is 5 to 10 days:

• herpes simplex and varicella-zoster inỉections in 
immunocompetent patients: 250 mg/m2

• varicella-zoster iníection in immunocompromised 
children or those with herpes simplex encephalitis: 
500 mg/m2

In the USA. the 8-hourly intravenous dose for childien aged 
3 months to 12 years is calculated by body-weight:

• herpes simplex iníections: lOmg/kg íor 7 days

• vaiicella-zoster iníections in immunocompromisĩd 
children: 20mg/kg for 7 days

• herpes simplex encephalitis: 20 mg/kg for 10  days
In the UK and the USA đĩe intravenous dose for neonates 
and infants up to  3 months oỉ age is calculated by bod y- 
weight; an 8-hourly intravenous dose oi lOmg/kg may >e 
given for the treatm ent of heipes simplex iníectioi s. 
Treatment for neonatal herpes simplex usualỉy continues 
for 10  days. Higher intravenous doses of 2 0 mg/kg every 8 
hours for 14 days (21 days íor CNS involvement) have bet-n 
recommended by the BNFC for the ưeatment oi herpts 
simplex iníection in neonates and children up to 3 m ont 1S 
of age. Similarly, 10 to 20mg/kg intravenously every 8 
hours is also recommended, for at least 7 daỹs, for tl ,e 
treatment of heipes zoster iniection in this age group.

In the UK the following ortứ doses are permitted in tl e 
ưeatm ent of herpes simplex inlections, and in  tì e 
prophylaxis of hetpes simplcx iníections in the im mun >- 
compromised:

• 2 years and oven usual adult dose (see above)
• under 2 years: halỉ usual adult dose

In the UK and the USA the oral doses for the treatment >f 
chickenpox are:

• over 2 years: 2 0 mg/kg, up to a maximum of 800 m ị. 
four times daily for 5 days

Altematively, the followũig oral doses may be used:
• under 2 years: 200 mg íour tỉmes daily
• 2 to 5 years: 400 mg four times daily
• 6 years and over: 800 mg ỉour times daily 

Although not a licensed indication, in the UK the BNỈC 
recommends tha t adclovir m ay also be given for 
postexposure attenuation of chickenpox, where varicella- 
zoster immunoglobuliii caniìot be used, in children from 1 
month to 18 yean of age; a dose of lOmg/kg 4 times daily 
for 7 days is suggested, starting 1 week after chickenpox 
exposurẽ.

Administratíon in renal impairment. Doses oí addovir 
should be reduced in renal impairment according to creat- 
inine dearance (CC) and licensed product inlormation 
gives the followlng guidance: 
intravenous dosage:
• c c  betvveen 25 and 50 mL/minute: the interval between 

infusions may be increased to 12 bours
• c c  10 to 25mL/minute: the interval between inhisions 

may be increased to 24 hours
• c c  less than  10  mUminute: patients on perítoneaí diaĩysìs 

should receive halí the usual appropriate dose given once 
every 24 hours; patients on haemodialysừ should receive 
haU the usual dose every 24 hours plus an extra halí-dose 
after haemodỉalysis

ơra! dosage:
• c c  less than lOmL/minute: herpcí simpỉex inỊcctiữns: 

200mg every 12 hours; varicella-ĩữster inỊectìons: 800 mg 
every 12  hoũrs

• c c  between 10  and 25mL/minute: variciUa-zoster 
inỹcđiom: 800 mg three times daily every 8 hours

For critically ill patients receiving renal replacement 
therapy, the  following adclovir doses have been 
recommended:1
• continuous venovenous haemohltration (CWH); 5 to 

lOmg/kg every 24 houis
• contỉnuous venovenous haemodialysis (CVVHD) or 

haemodiahltration (CWHDF); 5 to 10 mg/kg every 12 to 
24 hours

• intermittent haemodialysis; 2.5 to 5mg/kg every 24 
hours

1. B e in a  BH, et a i  Amiraỉcrobiaì dosúig concepư and recommendatìons 
ío r crỉticaỉỉy III adult patíents rcceiving continuous rcnal replacement 
tberapy or ỉnierm iưent hcmodialysis. Pharmacotherapy 2009; 29: 562-
77.

Erythema multiíorme. For patients with recurrent erythe- 
ma multííorme (p. 1684.3) assodated with herpes simplex 
inỉection a 5-day course of oral addovir at the start of the 
inỉection has been proposed to prevent the subsequent 
skin lesions. 1 lí  this ỉails, a 6-month course of oral addo- 
vữ has been ỉound to be of benefit,2 even ư the assodation 
with heipes is not obvious. It should be noted, hovvever, 
that erythema mulùíorme may OCCUI as an adverse eỉỉect 
of systemic addovữ .

1. SchoOeld JK,ữ a ỉ .  Recurrem  erythema mulùíormc: dinical ỉeatures and 
ữeatm ent ỉn a large series of pàtíents. B rJ  Dcrmatoỉ Ỉ99Ỉ; 12S: 542-3.

2. TatoaS FM, rĩ di. A doubỉe-bỉind. placebo-conưoUed trial of continuous 
acydovír therapy in re a ư re n i crythcma multỉỉonne. BrJDrrmatoỉ Ỉ995; 
132: 267-70.

HIV infedion. Herpes simplex virus type 2 (HSV-2) sero- 
prevalence among HIV-1 inỉeded persons ranges Ễrom 50 
to 90%. HSV-2 reactivations are common and oíten 
asymptomatic among HTV-1 iníected persons. During 
ESV-2 reactivations plasma and genital HTV-1 levels 
increase and may increase HIV-1 transmissibility and dis- 
easc progression. HSV-2 suppression has therefore been 
considered as a potential strategy to reduce HIV-1 viral 
load, slow HTV-1 disease progression, and possibly delay 
the need to start HAART.1 Randomised studies2'5 among

All cross-references refer to entries in Volume A
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HIV-1 and HSV -2 co - in iec ted  persons n o t taking antừecro- 
viral therapy (ART) and  n o t sev e rc ly  im m u n ocom p ro-  
m ised  fo u n d  th a t Standard HSV -2 suppressive therapy  
vrith oral a d d o v ir  (4 0 0  m g tw íc e  daily) or oral v a la d d o v ir  
(5 0 0 m g cvvice daiỉy) ỉor 8  to  12  w e ek s  significantly  
rèduced  p lasm a and gen ỉcaỉ HIV-1 leve ls . H ow ever, 
an oth er  study* reported  th a t Standard suppressive treat- 
m e n t vvith oraỉ a d d o v ir  fo r  12 w e ek s h ad  n o  eữect oa th e  
rate o f HIV gen ita l sh ed d in g  despite a reductìon  in  gen ita l 
HSV -2. A  h m h e r  stu dy7-’  in  Southern  and  east Airica in  
heterosexu a l, d iscordant (fo r  HIV-1) cou p les vvhere One 
partner vras co -in íec ted  wdth HSV -2 an d  HIV-1, h ad  a C D 4  
ị  co u n t o f 2 5 0  c e lls /m ic r o lia e  or m ore. and w a s n o t takdng 
ART, reported  th a t Standard daily  suppressive treatm ent 
(or HSV -2 w ith  oral a d d o v ir , g iv en  for u p  to  2 4  m on th s, 
reduced  th e  risk o f  HTV-1 d isease progressíon  b y  16%  
w h e n  com pared w ith  p la c eb o  tr e a tm e n t7 Hovvever, th e  
in d d en ce  o f  transm ission  o f  HTV-1 to  th e  p revỉou sly  u n in -  
(ected  sexu a l partner w a s n o t  reduced.*

1. Tan DH. tí  ềi. Can herpes sỉmplex virus type 2 suppressioa dow Htv 
đisease progresáon: a study protocol ỉbr the valacydovừ in delaying 
andretrôviraỉ treatment enrry (VAUDATE) oiaỉ. Triàls 2010; 11; 113.

2. Nagot N. t í  ai. Reducdon ơf râv-1 RNA ỉeveU with therapy to suppress 
beipes stmplex vữus. N  En$ỉ J  M td  2007; 356:790-9.

ỉ. Zudcerman RA. tí ứL Herpes ãmplex virus (HSV) suppression wỉth 
vaỉacydovir reduces rectaỉ and bỉood plastna HIV-1 ỉerels in ỈHV-l/HSV- 

•.•2-serópositive men; a nndomỉzed. doubỉe-bỉind. placebo-conưolled 
. crossorer trial. J  ĩnfeơ Dừ 2007; 196: 1500-8.

4. Baetcn iM. t í  đi. Herpes sỉmplex virus (H5V)«suppressive thcrapy 
dccrêases pUsma and geniul HTV-1 leveỉs ỉn HSV-2/HIV-1 coinỉected 

■ 'tromen; a nndoaúxcd. placebo-comroUed, ơoss-over nrial. J  bựeữ Dừ 
' 2008; 198: 1804-8.

s. - Delaay s, t i  a i Impact oí addovir on genitaỉ and pỉasma HIV-l RNA in 
HSV-2/HTV-I co-ínfecteđ women: J randomhed placebo-coiuroũed trial 
in South Aírica. ÁIDS 2009; 23: 461-9.

6. Covran FM. tí aí. A nndomỉsed placebo-concrolỉed trial to expỉore the 
effect oí suppressive thenpy with acydovir on genltaỉ sheddỉng oỉ HIV-1 
and hcrpes simplex vỉrus tỹpe 2 among Zimbabwean sex worken. Stx  
Tramm InỊta  2008. 84í 548-53.

7. Lingappa JR. tíaL  Daily acydovừ tor HIV- 1 disease progrcsstoa la peoplc 
duaDy ỉníeaed witn HIY-L and heipes ómplex vỉrus type 2ỉ a 
randomỉsed pỉacebo-controUed txỉaL Larưtí 201% 375:824-3 3.

8. Celum c  tí ai. Acydovir and trarumừsion oí HTV-I írom persons 
ỉnĩected wỉth HTV-l and HSV-2. N  Eĩtýỉ JM tđ  201% 362: 427-39.

Adverse Effects
A d c lo v ir  is  g e n e r a lly  w e l l  to le r a te d . W h e n  g iv e n  
in traven ou sỉy  as a d c lo v ứ  sod iu m  it m ay  cause local 
reactìons a t th e  in jection  site  w ith  inA am m atlon  and  
phlebitis; th ese  reacú ons m a y  be asso d a teđ  w ith  extravasa- 
d o n  that a n  Iead to  tissu e n ecrosìs.

R enal ứ n p a ứ m en t m ay  b e  a sso d a ted  tvith system ic use o f  
a d d o v ir  in  so m e patients; it !s u sually  revetsib le and i ỉ  
rep o n ed  to respond  to h ydratíon  a n d /o r  d osage redu cn on  or  
w ithdraw al, b ũ t m a y  p rõgress to  a cu te renal ía ilure . The risk  
o t renal to x id ty  is  increased  b y  cond itìons lavouring  
d ep osition  o f  a d d o v ir  crystals in  th e  tu b u les su ch  as w h e n  
th e  p a d e n t is  poorly  h ydrated  or has ex istin g  renal 
im pairm ent, or vvhen th e  dru g is g iv en  at a h ig h  dosage or  
b y  rapid or b o lu s ừ ý e c tio n . S om e patien ts taking system ic  
a d d o v ir  m a y  h a v e  translén t increases in  b lood  concentra- 
tion s o f urea and creatin ine  a lth ou gh  th is  is m ore acute w ith  
in traven ou s dosage.

O ccasional a d v e ise  ef íe c ts  after system ic u se  in d u d e  
increased  serum  bilirub in  a n d  liver  en zy m es. h aem ato lo -  
gical ch an ges, rashes ( in d u d in g  ety th em a  m u ltíỉorm e. 
S tev e n s-J o h n so n  syn d rom e, and to x ic  ep idetm al n e a o ỉy -  
sis), ỉever. h ea d a ch e. d izzin ess, and gastrointestinal effects 
su ch  a$ n ausea . vo m itỉn g . and  d ia ư h o ea . H epatitis an d  
jau n d ice  h a v e  b e e n  reported  rarely. A naphylaxỉs and  
an g ioedem a h ave occurred . R eversib le n e u r o ỉo g ia l  eS ec ts  
in d u d in g  leth argy, so m n o len ce , c o n ỉu s io a  h a llu d n ation s. 
agitation , trem ors, p sych osis, c o n v u ỉỉio n s. and com a h a v e  
b een  reported  in  a sm all n u tn b er  o ! patients, particularly in  
th o se  g iv en  in traven ou s a d d o v ir  and w ith  predỉsposing  
fa a o r s  su ch  as renal im pairm ent; th ese  eDects m a y  be m ore  
m arked ỉn o lder p atien ts. T hrom botìc throm bocytopen ic  
purpura and  h a em o ly tic  u raem ic syndrom e, som etim es  
resu lú ng  in  death . h a v e occurred  in  im m unocom prom ised  
patien ts g iv en  h ig h  p aren teral doses o f  a d d o v ữ . A ccelerated  
d iỉỉu se  hair loss has also b e e n  reported.

T o p ia l  a p p l la t io n  o f a d d o v ữ  m a y  produce U an sien t  
stìnging . b u m in g , itch ing . o r  ery th em a. E ye o in tm en ts  m a y  
o c a s io n a U y  p rod uce tra n sien t stinging. super& dal punctate  
keratopathy . b lepharitis. o r  con ju n ctiv itìs .

E ffects o n  th e  b lo o d . T h ere  h as b een  n o  ev id en ce o ( b o n e -  
m arrotv to x id ty  in  p a tien ts  g iv en  a d d o v ừ  a fter b one m ar- 
ro w  transp lanta tion .u  H o w ev er, m egalob lastíc  haem ato-  
p o ie sis  w as se e n  in  th e  b o n e  marrovv o ỉ  3  patien ts g iv en  
a d d o v ir  ỉo r  su sp ected  or p r o v e n  h erp es sim p lạc en ceph a l-  
itís .’ There h a s a lso  b e e n  a  rẹ p o it o f  inh ib ition  o í  h u m a n  
p eripheral b lood  ly m p h o c y tã  in  sạm ples tak en  írom  
h ea lth y  subjects g iv en  a d d o v ừ .4

1. Serota FT, et at. Acydovỉr treatment ot herpes xoster ỉníections: use ỉn 
children undergoiõg bone marrow tnospũntatỉoa. JAMA 1982; 247:
2132-3.

2. Ctuckman E  eỉ ai. Oral acydovỉr prophyỉacdc treatmcnt of hetpeỉ 
simplex inỉectỉon after bone marrow tnnsplantađon. J  Antimừrok 
Otêmother 1983; 12 (suppl B): 161-7.

3. Amos RJ. Amess JAI_ MegaỉobUstic haemopoiesis due to acydovir. 
Lanat 1983; i* 242-3.

4. Tauris p. «r aL Evaluatíon oỉ the acydovỉr-ỉnduced modularton of the 
pỉaque^íoroiing celỉ response oỉ hum an perìpheral bloođ lymphocytes. J  
Ântimứrob ơumotíter 1984; 13: 71-7.

Effeds on the kidneys. A ddovừ  is excreted mostly by the 
kidney, and reaches high concentrations in  the tubular 
lumen, but is rdatively insoluble in  urine and may there- 
ỉore a u s e  intratubular preápitation of crystals in the kid- 
ney and renal damage which may result in  acute renal 
(ailure vvithin 24 to 48 hours. High doses, dehydrađon, or 
pre-eásting renaỉ impairment increase the tisk o! atído- 
vir-assodated acute renal ỉailure, vvhich has been reported 
in  12 to 48% of padents in some series. Although usually 
asymptomadc there may be nausea, vomiting, and flank 
pain. together with haematuria and pyuria. Most padents 
recover on  stopping the drug and rehydratioru though 
so me need temporary dialysis; use of a loop diuretic may 
be helpíul in some ases . Slow Ỉnhiỉion and adequate 
hydratỉon a n  help to prevent crystal predpitation, and 
doses shoulđ be ređuced in patients with underiying renal 
impairment.1'3 An obese man developed acute renal íail- 
ure aiter seven ỉ-g  doses (calculated according to his 
aaual body-vveight) of intravenous addovir. A ddovir dis- 
trỉbutes mainly ínto water and therelore dosing based on 
actual rather than ideal body-weight may result in a sig- 
n ifian r overdose and thereby increase the risk íor renal 
impairment.3

There are also ocosional teports of renal toxidry 
apparently unrelated to crystal predpitatìon .4-4

1. Fenzelỉa MA. CrysuM nduced acute renaỉ ỉailure. A m  J  Med 1999; Ỉ06ỉ 
459-65.

2. H enundex  JO, t í  ai. Acydovỉr*iziduced renal íaíhire in an  o b « e  patỉent. 
Am J  HeaUk-Sytí ?harm  2009; 66 :1238-91.

3. Fleischer R. Johnson M. Acydovir nephrotoxidcy: a case report 
highỉỉghtỉng the importance of preventioa. tk te a ỉo n . and treatm ent ot 
aqrdovir-induced nephropathy. Case Report Med 2010; 2010: 602783.

4 . Giustina K đ a L  Low*dose acydovừ and  acute renaỉ ỉailure. A m  Intem 
M »i 198% 108: 3 IX

5. Eck ?. t í  aL Acute renal ỉaỉlure and  co DU aher a h ig h  dose ol oral 
acydovtr. N B nsU A ừ d  1991; 325:1178.

6. Johnson GL t í  at. Actỉte renal hùhue and  neurocoxldcy íoỉỉomng oraỉ 
acydovừ. A m  PharmaaOưr 1994; 2 8 :46Ữ-3.

Effects on the nervous System. Neurotoxidty, induding 
tremor, coníusion. myodonus, agitatìon, lethargy, or hal- 
ludnation, is an uncommon adverse effea  of addovlr, 
and may be hard to distìnguish hom  progression oí the 
underlying disease State. Renal impairment may increase 
the risk, ălthough no dear reladonship with peak plasma 
concentrations has been shown; o se s  are also more com- 
mon in elderly patíents and those takĩng other neurotoxic 
drugs. 1 Of 143 patients given ad d o v ữ  by intravenous 
inỉusion in  doses ranging bom  0.75 to 3.6 g/m 2 daily ỉor 
the ưeatm ent ot herpesvỉrus úiíecnons after bone marrovv 
transplantation. 6 developed reversible neurologiol symp- 
toms induding tremor. agitatíon, nausea. iethargy, mild 
disoiientatlon. autonomic instability, hemiparaesthesia, 
and slurred speech.2 HEGs were dlSusely abnormal in all
6 . Symptoms improved in all patìents o n  vvithdravving ad- 
dóvir; reinsdtuóng addovữ  in  2 produced a recuưence of 
symptoms. Concomitant therapy induded irradiaúon and 
methocrexate intratheolly  for ãll 6, interíeron alía for 3, 
and ddosporin for 1 . It has been suggested that ư ĩt is dư- 
íĩcult to distinguish wotsening encephalitis bom  addovir 
neurotoxidty, a trial of haemodialysis m ỉght be appropri- 
ate.J Development of neurotoxic symptoms has been 
reported4 to be assodated vvith increased concenưations of 
the metabolite 9-arboxymethoxymethylguanine in se rum 
and CSF.

1. Em st M E Fnney RJ. Acydovỉr- and ganddovỉr-induced neurotoxídty. 
Ann Pharmamiher 1998; 32: IU - Ĩ 3 .

2. W ade J C  Meyen JD. Ncurologic symptoms assodated with parcntcral 
acỵdovịr treatmem aíter marrow tranĩplantation. Ann ĩntơv Mtd 1983: 
98 :921-5 .

3. Brady M. Main J. A ddovir neurocoxidty ỉs an  im ponant side e ííe a  of 
ih en p Y  ỉn paiỉenu tritb rcnal ỉmpairmcm. Oin Med 2009; 9: 630. 
Correction. ibid. 2010; 1% 205.

4. Heỉỉdén K tía ỉ .  The addov ir raetaboỉltc CMMG is detectabỉe in the CSF 
of subjects vríth neuF0p$ychỉacnc symptoms durỉng acidovừ and 
va ỉaddovừ  treatment. J  Antìmừnb ơtamothcr 2006: 57: 945-9.

Effeds on the skin. Vesicular or bullous lesions have be en 
assodated with intravenous use of addov ir in paticnts 
thought to have herpes simplex encephalitis.u  Careỉul 
evaluation is necessary to diíĩerentiate the reaction (rom 
hetpetic lesions. R eo ll dermatitis in an  area previously 
aHected by herpes zoster lesions has also been assodated 
vvith addovir.’

See also Hypersensitivity, below.
1. Budc M I. tì íL  VesỉcuUr eruptíom  bDcmtait acydovữ  adm inlsuadan. 

A m  rh ú m u a ứ u r  1993; 27: Ũss-9.
X  A nn ỉn ịau d  t .  t ì  »1. Enipdon buOeuse lw a£s£e a p rii  iniecdoa 

ta trrv d n cu ic  d‘a d d o r i r  mécanisme toxiqae ou  lmmuooallergique? 
A m  D tnu to ỉ V m tm t  2000; 127:496-a.

3. Camasco L  t ì  aỉ. D nif eruptkm  K a iad a «7 co adclov ir irich rccaỉỉ 
phenoounon  in  a dennatorae prevỉously aB eaed  by heipes aoster. Qin 
Bqt Dtmuứot 2002; 27: 132-4.

Hypersensitivỉly. Hypersensitívity reactíons, 1'1 induding 
maculopapular rash and itching, anaphylaxĩs, and angio-

edema have been assodated vvỉth the use of addovứ. • 
Cross-sensidỵity to íamddovír* and to the prodrug valad- 
dovir5'* may occun although some patìents hypersensitive 
to addovir have been treated with íam ddovứ as an  alter- 
natìve.7 Successỉul induction of toleiance to oral addovứ  
has been desadbed. 1-4

1. Henry RE. a  »/. Successlul oral acydovừ daen ád aad o n . A m  AUtrỊy 
1993;70:386-8.

X SchụsKT ỉ .  0  al. AUergic drug erupdon secondary 10 innavenoua 
acydovir. Aứa Derm Vtnátol 2008; 88:196-8.

3. Jen  S ĩ. tí ai. Prababỉe acydovừ-lnduced angioedema in » paden ỉ wỉth 
RIV bìícction and  ỉuspected varỉcena<zostèr virus encephaUđs. Am J  
Htalơĩ-Syrt Phann 2011; 68: 2257-60.

4. K ềÝtiit M. t í  aí. Crađed challenge ỉa  an  ad d o v ir aỉỉergỉc patỉent, S a  
Transm InỊtữ 200 L; 77 :204-5 .

5. LammỉmauỉU K. t í  aỉ. Rapld systemỉc vaỉaddovỉr reacdoa subsequent 
to ađdovỉr co n ta a  aỉỉergy. Contaữ Dermatitìs 2001; 45: Ỉ8L.

6. Ebo DG. tí aL Immediatè allergy Crom valacydovir. AUtrgy 2008; 63: 
941-2.

7. Bayrou 0. tí ai. Fam đdovỉr as a po&ỉbte aỉtem aòve oea tm en t la  some 
cases 0ỉ  aỉỉergy to acydovỉr. Cantact Dtrmaứtìs 2000; 42: 42.

Vasculitis. A ddovữ has been  assodated w ith vasculitís. In 
one patient1 it was one of many drugs given tha t may 
have aused  a necrotising vasculitis. In another report an 
immunocompromised child with chickenpox given addo- 
vừ by inhision developed a vasculitic rash which dỉmin- 
ished on vvithđrawal of th e  drug.]

For a report of peripheral neưropathy assodated with 
vasculiás due to the prodrug valaddovừ, see Eữects on the 
Nervous System, p. 1021.3.

2. von Sdìaiỉhess GX Sauter c .  A cydovirand herpes xoster. N E ngU M td  
1981:305: 1349.

2. Platt MFWr Eden OB. VascuUds ỉn assodatioo with diidcenpox 
treatment ín dtíỉdhood acute ĩymphobỉastỉc ỉeukaemia. Lanat 1982; i t  
763-4.

Precautions
Systemic addovữ  shouỉd be used wỉth a u t io n  and in  
reduced doses in  patìents with renal impaỉrment (see 
Administradon in  Renal Impairment. p. 964.3). The elderly 
and padents vvith existing renal impairment should be 
dosely monitored for neurôtogial adverse eữects. Ađequate 
hydradon should be maintained in patients given parenteral 
or high oraỉ doses of addovir. Intravenous doses should be 
given by infusion over one  hour to avoid predpitaũon oỉ 
addov ir inrthe kidney; rapid or bolus inịection should be 
avoided. The risk of renal impaứment is increased by use 
vpith other nephrotoxic drugs. Doses oí intravenouỉ 
addovữ  based ôn actual body-weight may be excessive in 
obese patients, espedaUy those with renal impairraent; 
doses (or obese parients should be alcu lated  according to 
their ideal body-weight (see also under EBects on the 
Kidneys, above). Intravenous addovir should also be used 
wìth au tio n  ìn padents with underlying neurologial 
abnormalides, w ith signiR ant hypoxia. or w ith serious 
hepatìc or electrolyte abnormalities. In severely immuno- 
compromised patíents. prolonged or repeated courses of 
addovir may result in th e  selection of virus strains vvith 
reduced sensitívity; patìents may, thereíore, not respond to 
continued ưeatment.

Breast (eeding. A ddovir is distributed into breạst milk1-4 
and in some instances concentratíons are higher than in 
matemal serum .1*1 Licensed p rodua inỉormation reports 
thac a matemal oral dose of 200mg five tùnes daily could 
expose a breast-íed intant to 300 micrograms/kg daily and 
advỉses caution when giving nursing mothers addovir. 
However, no adverse eỉíects have been seen in breast-fed 
iníants of mothers taking addovir, and the last available 
guidance from the A m ed a n  A adem y of Pediatrics con- 
sidered’ that it was thereíore usually compatìble with 
breast (eeding.

1. Lau iu , a  ai. líncxpccted accum ulatlun of acyduvir in breast milk vYÚh
estim ation  o ỉ in ía n i  e x p o su re .  Obstet G ỵtưco l 1987: 6 9 : 4 6 8 -7 1 .

2. Meyer u. tí ai. Acydovir in  hum an breast milk: Am J Obsttí Gyrunl 1988; 
158: 586-8.

3. Bork K. Benes p. Concentration and kìnetíc nud ies o í Ịn tnvenous 
acydovir in se rum  and breasc tnilk of a padent with eczema herpetìcum.
J  Âm Aead Drrmaioi ỉ 995; 3 2 : 2053-5.

4. Taddio Ai. t í  ai. Acydovir excretkm ỉn hum an breast milk. Ann  
Phamamther 1994; 28: 585-7 .

5. American Academy oỉ P edỉaưks. The transíer o í drugs and  ocher 
Chemicals into hum an m ỉỉk. M ía ữ ia  2001; 108: 776-89. [Retlred May 
2010} Conection. ibid.; 1029. Aỉso .available au  hnp://aappoỉỉcy. 
aappũbU catỉons.org/c^/conienưhin/pedỉatrỉa% 3b108/3/776 (ãccessed 
02/04/08)

Porphyria. The Drug Database lor Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Potphyria Centre Svveden. dassiGes addovdr as not 
porphyrinogenic it may be Uỉed as a drug oí first choice 
and no preautions are needed . 1

1. The Dmg D aab a ie  lor A curc Poiphyria. A n lU b le  Í t  bttp;//w w w . 
drugs-porphyrfa.org (accessed 22/09/11)

Pregnancy. The inddence o( congenỉtal abnormalíty and 
sponuneóus ĩetal loss in  1246 o ses  of prenatal exposure 
to oral or intravenous a d d o v ứ  (as recordeđ by the Inter­
national Acydovir Pregnancy Registry betvveen 1 June 
1984 and 30 June 1998) did not signiRantly diKer from

The Symbol t  denotes a preparation no longer actively marketed
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those ìn  the general populatìon. 1 A large population-based 
histoiỉcal cohort study2 oí live-bom iníants in Denmark 
hom  Januaiy 1996 to September 2008 íound exposure to 
oral adđovứ  (1561 exposures), valaddovir (229 expo- 
sures), òr íam ddovir (26 exposures) in  the first trimester 
of pregnancy was not assodated wỉth an  increased risk of 
major b inh  deỉects diagnosed Tvithin the Ẽrst year oí Uíe. 
Porty of 1804 inỉants (2.2%) exposed to addovir, valad- 
dovữ. or íam ddovư  in  the first trimester were identiEed 
w ith a major birth deỉea  compared wlth 19920 of about 
800000 (2.4%) unexposed iníants. SimUariy, use of ađ- 
dovỉr cream ỉn the first trimester oỉ pregnancy was not 
assodated with b itth  deíects but there were too few expo- 
sures to penddovừ  cream to evaluate its saỉety.

The Royal CoQege oỉ Obstetridans and Gynaecologists3 
recommends tha t systemic addovir may be given to 
pregnant women who present with a first ẹpisode of genỉtal 
heipes, however. cautìon. is advised tvhen givmg addovir 
beỉore 20 weeks of gestadon. Daily use ovẽr the lást four 
weeks of pregnancy to ređuce the risk of recunence ai term 
is, however, not routinely recommenđed. Due to an 
apparent increase in risk and severity o( varicella 
pneumonitìs in  the latter halí o{ pregnancy, the UK 
Advisory Group on Chickenpox4 recommends oral addovir 
lor all pregnant vvomen with chidcenpox who present 
vvithin 24 hours o{ the onset of a rash if pregnancy is at more 
than 20 vveeks oỉ gestatìon.

1. Scone XM. t í  ai. Pnrgnancy outcoraes íollovving synem k prenauỉ 
acydovir cxposure: condusions írom the Intem atỉoaaỉ Acydovỉr 
Pregnancy Regiỉtry, 1984-1999. Birth Drftơs R a  A ơ ù t Mữl Teratat 2004; 
70: 201-7.

2. Pastem ak B, Hvtìđ À. Use of acydovữ, valacydoYỈr, and bm d d o v lr in 
the  first trimester of pregnancy and the rỉỉk o í blrth deĩects. JAMA 2010; 
304: 859-46.

3. Royaỉ CoUege ữỉ O bsteuidans and Gynaecologists. GreetMop guideỉine 
no . 30: m anagem em  of genỉtaỉ herpes in pregnancy (revỉsed September 
2007). Avaũàble an  http://wwwjcog.ot8.uk/files/rcof-€OTp/upỉoaded- 
fiỉes/GT30GenÌtaỉHerpes20ơ7.pdl {accessed 01/03/11)

4. N athw ani D .t ta L  VaiỉceUa in íeakm s ỉn pregnancy and the newbom: a 
revỉeve prepared for the XJK Ađvỉsory Group on Chlckenpax on behah of 
th e  Britiỉh Sodety ỉo r the Stuđy oỉ Iníectìon. J  /n/ed 1998; 34 (suppỉ 1): 
59-71.

Sodỉum content. Each g of addovir sodỉum contaỉns 
4.05 mmoỉ of sodium.

Interactìons
Probenedd is reported to block the renal dearance of 
addọvir. The risk oi renaỉ impainnent ìs increased by use 
vvith o ther nephrotoxic drugs.

Antívỉrals. Use of àdovudine with addovứ is not generally 
assodated w ith addiúonal to n d ty .1 Hovvever, there is a 
report2 of a parient vvho had ovenvhelming íatigue when 
given addovừ  and ddovudine together, no sũdi ettect 
óccurred when each drug was given alone.

Form er p ro d u a  inỉormation for interfcron alỊa-nì 
reported Progressive renal íailure in patients also given 
addovữ .

1. Tanagỉione TA. tí  aỉ. Phannacokỉnetic evahiatỉons oỉ low- and high-dose 
âdovud ỉne  pius hỉgh-dose acydovỉr ỉn patiems with symptonutíc 
h un tan  ỉm m unodeSdenqr vỉrưs ỉníectỉon. Aỉttímừrob Agenừ ơumoOur 
1991; 35: 2225-31.

2. Bach MC. Posãbỉe drug ỉnteractỉoD during therapy wich nidothym idine 
a n d  acydovừ tor AIDS. N Engl J  Mai 1987: 316: 547.

TheophyHine. For reỉercnce to evidence that aâdovir inhi- 
bỉts theophylline metaboỉỉsm, resultíng ỉn acaimulatíoo- see 
p. 1235.2.

Antìviral Action
A ddovir is active against herpes simplex virus type 1 and 
tỵpe 2 and against varicella-zoster virus. This actìvity 
requires ỉntraceỉlular conveision of addovứ  by vữal 
thymidine kinase to the monophosphate with subsequent 
converậon by cellular enxymes to the diphosphate and the 
active triphosphate. This active ỉonn inhibits vữal DNA 
sỳnthesis and replication by inhibitìng the herpesvỉrus DNA 
polymerase enzyme as well as being incoiporateđ into viral 
DNA. This process is highly selective for Iníeaed cells. 
Studỉes in  anừnab and ỚI vitro ha ve ỉound various 
sensitivitìes but show that target viruses are inhibited by 
concentrations of addovữ  that are readily achieved 
dinically. Herpes simplex virus type 1 appears to be the 
most susceptible, then type 2, followed by varicella-zoster 
virus.

The Epstein-Barr virus and CMV are also susceptible to 
addovữ  to  a lesser extent. However, for CMV it does not 
appear to be acửvated by thymidine kinase and may act Via 
a diổerent mechanỉsm. Epsteỉn*Bair vỉrus may have 
reduced thymidine kinase activity but its ĐNA polymerase is 
very sensitive to  ỉnỉũbition by addovir triphosphate, which 
may account for the partial activity.

A ddovir has no activity against iatent vữuses, but there 
Is some evidence that it inhỉbits latent hetpes simplex vừus 
at an  early stage oỉ reactívaúon.

Herpes simplex virus deveỉops resistance to addovừ  ỚI 
vitro and in viva by selecdon oí mutants defident in 
thymidine kỉnase. Other mechanisms oỉ resistance indude 
altered substrate spedBdty o{ thymldine Idnase and 
reduced sensitívity oỉ vbal DNA polymerase. Resistance 
has also been reported with variceHa-zoster vừus, probably 
by slTTiilar medianisms.

Aỉthough occasional treatment ỉaỉlures have been 
reported, resistance has not yet emerged as a  major 
problem ỉn treating heipes simplex Inỉections in  immuno- 
competent patients. However, teslstant viruses are more 
likely to be a problem ỉn patients with a suppressed immune 
respónse.

There is virtually complete cross-resistance oỉ herpes 
simplex straỉns betvreen addovừ  and penddovữ, although 
it is not universal. Cross-resistance is also nearly universal 
betvveen addov ỉr and brivudine. However, cross-resistance 
is not usuaỉly seen in  addovữ-resistant thymidine kinase 
mutants to ddoỉovir, ĩoscam et or vidarabine, which rither 
do not require intracellular activation, or are not activated 
by thymidine kinase. ư  resistance'does occur, it must be due 
to DKA polymerase mutation. Addovừ-resistant thymi- 
dine-kinase mutants of herpes simplex are often aoss- 
resistant to ganddovir, vvhereas addovữ-resistant poly- 
merase mutants oỉten retain sensitivity to the latter. Cross- 
resỉstance in strains of variceUa zoster virus between 
addovữ  and penddovir has been reported.

Resistonce. Reíerences.
1. Bacon TH. tí  ai. Herpes sỉmpỉex vỉrus resisunce to icỵdovir and 

penddov ỉr a h e r two decades oí andv ỉn ỉ therapy. ơ m  Micmbieỉ Rev 
2003: 16:114-28.

2. Maìvy D. tí  a i  A retrospeciive. case-concrol study of acydovỉr resỉsunce 
ỉn herpes simplex vỉrus. ơ in  ĩnfta Dừ 2005; 41; 320-6.

PharmacoỊdnetìcs
A ddovữ is poorly absorbed ỉrom the gastrointestinal tract 
after oral doses. Bioavailability of oral addovứ is about 10 to 
20%; orally active prodrugs such as valaddovừ (p. 10 2 1 .1 ) 
have been developed to overcome this poor absorptíon.

Aiter inữavenous dosage as addovừ  sodium it ỉs vvidely 
distributed to body tissues and Auids induding the CSF 
where concentratìons are about 50% oỉ tbose in plasma. 
Protein binding is reported to range írom 9 to 33%.

A ddovữ is exaeted  largely unđtanged in  the urine, by 
glomerular Sltration and some active tubular seaetíon, 
with up to 14% appeaiing in the urine as the inactive 
metabolite 9-carboxymethoxymethylguanine. In patients 
with normal renal íunction, the halỉ-liíe is about 2 to 3 
hours. In patients wìth chronic renal íailure, this value is 
inaeased and may be up to 19.5 hours in anuric patients. 
During haemodialysis the haU-liỉe has been reported to be 
reduced to 5.7 hours, with 60% of a dose of addovir being 
removed. Faecal excretion may account for about 2% of a 
dose.

Probenedd increases the halí-hỉe and the area under the 
plasma concenơation-time curve oỉ addovứ.

A ddovừ crosses the placenta and is distributed into 
breast milk in concentrations about 3 times higher than 
those in m atem al serum.

Absorption o{ addovir is usually slight aher topical 
application to in taa  skin, although it may be increased by 
changes in ỉorm ulatíon. A ddovir is absorbed alter 
applicanon of a 3% ointment to the eye giving a relatìvely 
high concentration in the aqueous humour but neglỉgible 
amounts ỉn the blood.
Revíevvs.

1. de M innda p, Blum MR. Phannacokinedcs of aeydovir aỉter 
ỉmravenous and  o n ỉ  adminỉsvatỉon. J  Aĩtíùmavb Qumother 1983; 12 
(suppl B): 29-37.

2. Tafirfn OL. Clinical phannacoklnetics o ỉ acydovii. ơ in  Pharmaakina
1983; 187-201.

3. W agsufl AJ. t í  aỉ. A ddovỉn  a reappnỉsaỉ o ỉ its an d v in l acdvity. 
phannacoỉúneUc propertỉes and therapeutỉc eữỉcaq'. Dnt$s 1994; 47: 
153-205.

Dỉstribution. The phannacokinetics of oraỉ addovir and its 
disữibution into the eye.1

1. Hung SO. tí ai Pbannacoldnetỉcs ữf oral acydoidr (Zóvirax) in the eye. 
Br Ĩ  Ophthalmoỉ 1984; 68: 192-5.

P reparo tions

Proprietary PrBporolions (details are gi ven in Volume B)
Singie-ingredient Preparotion*. Arg.: Acerpes; Addo; Addotex; 
Apotarm; Dioxis; Duolip; Laíevix; Llsovyn Oralsone Herpes 
Povirab Trixvirab Virostatic Xidovir; Zovũax; AuitraL: Adhex- ■ 
al; Advin Acydo-V; Bliỉtex Antìvữab Chemists Own Cold 
So te: Lovir; Nyal Antiviial Cold Sore; Oxvir; Zovirax' Zydirt; Austrùr. Adc Addobene; Addostad; Acdvir, Herpomei 
NycoviiỶ; VứoMed; Xorox; Zovirax; Belg.: Addomed; Docad* 
doft Viratop; Zovirax; Braz.: Addoỉar; A ddom ei Addon 
Adverab Advirax; Andomax; Antivỉiax; AvỡaL' ơovln Durto- 
vixax; Exavừ; Ezopen; Hedivic Heipesib Hervirax; Hpvir. Uni 
Vu; Zovirax; Canad.: Zovũax; ChOc Eurovir; Lisovyi; ohavin 
Vưonida; Zovirax; china: A Lun ịfí-ồ); ATe Mi An 
$ ) ; Ai Bd Qing Ai Er xin (S ^ R ) ;  Aũữce (ÍS IS );
Asile (H SíS); Bangna (^11A); Bao zhen Kang Bo shi

Duo Wd (»ti:£.fc); De Er Xi Wei Dong Yạ) Qi
Rui (3ĩ|§5|Sí); Gantaỉ C&S); He Gu (ÍP#); Jie Ke (S ĩ^ ) : Jịe 
Luo W d I); Jimin Wdxía (8FKSSĨÌ; Kang Da We:JJS 
ìtìÈ); Kedumig (3 t* S ); u  Ke Hng ( ■ « ¥ ) ;  Ị Ị  Ke Xin ( á í*  ữ); Luo Fu (& £); Nai ặe  (* # ) ;  QÍang Ni ( 3 ^ ) ;  Qing Lin 
(?##); sha Wei Luo (&&»): Shẽng Nuõ Wei ( Ỉ 3 % ) ;  Tian- 
cheng Ịữ Er ( ^ i* ( t^ ) ;  Wei Ping (4 T ) ; WeỊXỈn (^ ( i) ;  Wei- 
J!a (>£?); You Kang (ịỉiM); zhăigda Jiepu (1EẦỈỆW): Zhtt Li i&ý]): zóvtrax iyiovừ (ăữit); d.: Acydostad; Her-
pesin, Provixsan; Ranvírt; Vỉrolext; Zovirax Denm.: Addodan; 
Advii; Avirox; Geavir Herpavir: Zovir; Zovừax' Fin.: Adc tad; 
Ađovin Acydostad; Acyiax; Antìx: HerpoKps; Zovirax Fr.: Vd- 
dovỉvaxt; Actívin Herpevin Kendix; Remex; Vbuclm; 
Zovirax; Ger.: Aceipest; Adc-Ophtak Adct: Addot; Add( be- 
ta; Addostad; Advừh AdVỉsion; Supravirant; Vlrupos; Vb dn; 
Zoliparin+: Zovirax; Gr.: Abduce; Amitrox; Bioxữox; Caig isib 
Cevinolon; Clovỉrax; Cydoviran; Erpadovin Erpixon; Etasi en; 
Hbrilan; Hagevin Helposot Henkun Neldữn; Pulibex; Unip CX' 
Veipir; Virusteril; Xorox; Zenunìb Bcoten; Zidovimm; Zovi ax; Hong Ktmg-. Adlax; Adovữaxt; Avorax; Clinovirt; Cuãvi ral; 
Cydovax; Dedovin Endr; Eurodovin Fanovứt; Lovữ; Medo Ar. 
Qualidovir Saíoraxỷ; Syndovữt; Vidadovirt; Viresc Virod ar; 
Vỉrudd; Warivíronf; Zevinf; Zoral; Zoraxjnf; Zostinf; Zcsti- 
nolỷ; Zovirax; Hung.: Acydostad; Herpeán; Telviran; Viro ex; 
Zovirax; ĩnđim Adv; Advir; ACV; Acvirall; Alovin Axo lir, 
Cevirin; Civữ; Cutivir; Cydovir Herperax: Herpex: Herpil: E er- 
zovữ; Kayvứ; Koviran; Lovir Nisivir Ocurax; Ocuvin Olca 'in 
Ovin Zovirax; Inđon.-. Adfar Azovứf; Clinovin Qopes; Da 10- 
vir; Herax; Herpidot Kenrovừt; Li co vin Maưovừt; Mola 'in 
Nevint; Palovin Povirat Quavirt; Scanovin TemiraL' Virsiis: 
Vircellat; Vircovữ; Virdam; Víreih; Viipes: Virtan Vini es; 
Zordt; Zoten Zovữax; Zumasidf; Zydorax; ỉrt: A dc BeDvir ix; 
Hetpetadt; Soothelip; Vưallet Zovirâx; Israel: Advin Acydo V; 
Acydovenỉn Cydomed; Supra-VIrt; V-Ral; Zovirax; ItaL: A d- 
din; Adcllnlabiale; ACY; Acyvirt; Alovir, Amodivyn Avữa se; 
Avix; Avydon Avyplus; Cydoviran; Dravyn Ehiviral; Esa’ in 
EudivừỶ: Fuvữom Heipesnib Hiadon Nedovin Neviran; Rit u- 
vin Sanavin Voradon Zovirax; Jprr. Zovừax; Malaysừt: Acylt te; 
Avorax; Cusiviral; Dedovin Hepirax; Herpevex" Lo vin Medo' in 
Vacrax Viriess Virudd; Zevin; Zorab Zoraxin; Zovừax; Mtx.: 
Adíurt; Akevin Apo-Vm Avừex-T; Biovirat" Brimex; Cidof :r- 
on; Clirbest' Clodven Clovex; Clyvorax; Dysldy; Epsint; Ersen 
Fừexf; Herdvữ; HerpilemỶ; Isavin Jersin+; Kerastìl; Ladkrn; 
Landvin Lesadon Madov; Opthavin Seradc Slnarden; Sopiii- 
vin Sovidon Vidoran; Vidơvin Viremix Virestat; Viigangeb 
Vữoxil; Zirconia; Ziverone; Zovũax; Neth.: Acydostad; Herpo- 
lips; Kniidvat Koonslipcreme; Zovirax' Norw.: Andx; Zovir: x; 
NZ: Lovin Viraban; Zolaten; Zovirax; Phữipp.: Adheipin; Acy- 
hext; Clovin Cloviroa' Covelay; Cydostad; Heipex; Klozivt X 
Lo vin Terdovirt: Vỉrest; Zealon Zoteran; Zovirax; PoL: Abt >  
virt; Adx; Antivin Awirolf; Cusivứalt; Hascovin Herpesn; 
Herpex Heviran; Virolex Vĩru-POS; Xorovirh Zovbax; Pot L: 
Addosina; Addovax; Bddoían Qdovữal; Dividt Paulvữ ib 
Hermix-Sotex Milavin Vidovirb Zov800; Zovừax' Rus.: Qti’ ừ  
(IỊsrtiiBKp); Cydovii (lỊHKnoBHp); Heiperax (rqmepaxc); Herp t- 
sin (Tq>necMH)t; Heipevừ (rqjne«jip)t; Lovứ (EoBụp); Medo' ir 
(Meaoiap); Provirsan (IIpoBHpcaa); Vlrolex (BHponerc); Vivor X 
(Braopaxc); Zovirax (3oBnpaKC); S-Afr.: Ađtab; Adtop; Activ n 
Cydivex Lovire; Vyrohexab Zovirax; Singapore. Avorax' Bea. 1- 
AX; Cuávirab Dedovũ; Dravyn Enún Erỉvìiax; Lovin Medov r. 
SP-Vixac Vacrax; Vừest; Vùiẽss Vĩvoraxt; ZoiaL' Zorax; Zora 
in; Zovirax; Spain: Addostad; Bel Labial-h Herpial; Maynai -  
Virheipes; Vinnent; Vưudenn; Zovicrem; Zovirax; Sv/td.: An i; 
Geavũ; Zovũax; Switz.: Advin Avirab Helvevin Virucalru' 
Zovirax; Hun.: ACV; Acyvin Azovax; Azydnf; Clinovin clovi i; 
Clovừa; Cobon Covũ; Cydoraxt; Dedovin Ends Falerm; He - 
penon; Hetperax; Herpiiax; Heipixyg: Lermex; M-Zavin Marvi - 
Monirax; Norum; Paviria; Ran vin Redovax; Vermis; Vilerrí 
Vlraxy; Virless; VlroElc Vlrogon; Vưolant; Vưomed,- Vưon l; 
Vivaxb Vivin Vizo; Zevỉn; Zocovin; Zovirax; Zyvbpac Turk 
AcyL Aklovin Asivtrat Hemovin Herpekst; Klovỉreks-L; Provi • 
Silovir, Vưosib Virupos; Xorox: Zovirax; VAB: Lovrak; Vỉ’: 
Avữal-h Gearsore; Cymex Ultxa; Herpetad; Soothelip; Vừasor t; 
Virovin Zovirax; Ukr.: Adc (A ukx); Advứ (Anasup); Herpev r  
(Tepnerap); Heviran (reanpaB); Vĩrolex (BHpoaexc): Zovũac 
(3oihp*kc); USA: Sitavig; Xerese; Zovũax' Yateĩ.1 Addon Avi ; 
Cloiyvĩb Heipin; Zovirax..

MuK-ingredienl Prepcrotions. Cz.: Xerdean Denm.: Xerdea ; 
In d ia :  Clovưax; S u s . :  Herpleron ( re p n $ ẹ p 0H); S w e í :  Xerdea ; Ukr.: Heipíeron (IepnộepoH)t.

Phui mompniainl Praparations
BP 2014: Addovlr Cream; Addovỉr Eye Ointment; Addovir 
Inhision; Addovir Oral Suspenáon; Addovir Tablets; Dispei ■ 
sible Addovữ Tablets
USP 36: Acydovir Capsules; Acydovừ for Injectlon; Acydovi • 
Ointment; Acydovb Oraỉ Suspension; Acydovữ Tablets.

A d e f o v i r  IB A N , U S A N ,  rfNNI 

Ạdéfovii;!Aclefĉ rurn; GS0393; PMEA; Afle$OBnp. 
{[2-(6-ẢmÌnò-9H-punỉv4-y0ethoxy]methy0phosphonic acĩý; 
9-{2^Phdsphonotnethoxy)èthy|]ádenine.
9 d , 2 N A P = 2 7 3 . 2  
CÃS -  106941-25-7.
ATC —  J0SÁF08. ■

'ATC Vet —  QJ05AF08. ■■■-■■
ỤNH —  6GQP90I798.

AU cross-references reíer to entries in Volume A
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Adefovir Dipivoksil; Adéíovir Dipivóxil; Ạdefovir, dipivoxịio 
,de; Adelbyirum DÌpivaxiỊum;:B/s (POiyOPMEA; Dlpivòxilo de 
adefovir; GS-0840; Piv2PMEA; Aneệoénp /hanMBỌKOin.'
9-[2-{®is[(pivaloy!oxy)mèthoxy]phosphĩnyl}methoxy)ethyl] 
adenine. .
CmH3i N A P=5Ố 15 - 
CAS —  142340-99-6.
ATC —  JỌSAF0&
ẠTCVẹt —  QJ0SAF08.
ÙNII— ,Ú6Ọ8ZÓ1S14.

Uses and Administration
Ađefovir is a nudeotíde reverse transcriptase inhibitor, 
sưucturally related to adenine. that is given orally as the 
prodrug adeỉovừ dipivoxil ÍOT the treatment of chronic 
h epatitỉs B (p. 952.1). It is used in adults with 
decompcnsated liver disease, or with compensated liver 
disease with evỉdence of active viral replication, persistently 
raised serum alanine aminotransíerase concenữadons, and 
histological evidence oí actìve lỉver Inũanunation and 
Sbrosis. The usual dose oỉ adeỉovir dipivoxil is 10 mg once 
daily. Fordetails of dosage modihcation ỉn patíents with 
renál impạinnenc see beỉõvy.

Adeíôvự was Ịnitially investìgated for the treatment o! 
HIV in íection .b ut its ũse is linnted by nephrotoxidty due 
to the high đosẽs needed.
Reíerences.

1. Dando TM, Ploilcer GL. Adeíovir dipỉvnxil: a  rc7Ỉcw of Its use in chronic 
bepatìòs B. Drugs 2003; 63:2215-34.

2. Rivkin AM. Ađcíovir dỉpivoxỉỉ ỉa  the treatm eat o i chronic hepatícỉs B. 
A m  PharmaathtrXKHi 3& 625-53

3. Danca M , Dusheilco G. Adeíovir dipivoxU: revỉew o í a  novel acy d k  
nudeosỉde âuuỉogue. btt J  ƠÍH P n a  2004; 58; 677-66.

4. Jooes J, ti  aỉ. Adeỉovừ đỉptvorũ and pegylated ỉnterỉeroa aỉpha íbr the 
treao n es t oi d iron ic  hepaótìs B; an updated systematỉc review and 
economỉc evaluatỉon. Heâừk Ttdtnal Asxas 2009; 13 :1-172.

Administration RI renal impairmenl. The oraỉ dose oi ade- 
ỉovir đipivoxil should be reduced in patíents with renal 
impainnent. The dosing interval should be modihed 
according to the creatinme dearance (CC) of the patìent:
• c c  50 mL or more per minute: usual lOmg once-daily 

dosage (above)
• c c  30 to 49 mL/minute: 10 mg every 48 hours
• c c  10 to 29 mL/minute: 10 mg every 72 hours
• haemodialysis patients: 10 mg every 7 days after dialysis

A d v e r s e  E / f e c f s

The most common adverse effects reported hom adeỉovìr 
have been gastrointestinal eỉỉects indudỉng nausea, 
ílatulence, diarrhoea. dyspepsia, vomiông, and abdominal 
pain. Other common adverse eSects are headache and 
asthenia. There have also been reports of pruritus and skin 
rashes. Increases in serum-creatinine concentrations may 
occur and there have been instances oi renal impaiiment 
and acute renal ỉaỉlure; proximal renal tubulopathy, 
Fanconi syndrome, and hypophosphataemia have also been 
reported. Raised liver enzyme concentrations may OCCUT 

and severe acute exacerbation o i hepadtiỉ has been reported 
after stopping treatment with adeíovir. 1

Lacdc addosis, usually assodated with severe  hepato- 
megaly and steatosis, has been assodated vvith treatment 
with nudeoside analogues alone or vvith antiretrovữals (see 
Zidovudỉne, p. 1024.3).

Precạutions
Adeíovir should be withdravm if there is a rapid inơease in 
aminotran$ferase concentrations, Progressive hepatomegaly 
or steatosis, or metabolic or laaic addosis o! unknovvn 
aetiology. Adelovir should be given with caution to patients 
with hepatomegaly or other risk tactors for liver disease. 
Patients vvhose liver enzyme values increase due to response 
to treatment must be distinguished ỉrom those in whom 
these indicate toxidty. Exacerbation o( hepatitis has been 
repôrted in patients who deveỉoped resistance to adeỉovir 
and in those vvho stopped adeỉovii; padents who stop 
treaQnent should be monitored dosely for an appropriate 
perìod. In order to minimise the risk o{ resistancc inpadents 
vvith lamivudine-resistant hepatìtis B, adeỉovir should be 
used with lamivudine and not as monotherapy. Padents 
taking adeíovừ vvith normal renal hinction should be 
monỉtored every 3 months for signs of deteriorating renal 
hinction; patients at risk oỉ renal ỉmpairment shouỉd be 
monitored more ừequendy and particular care should be 
exertísed in patients with a creatinine dearance of less than 
50 mL/minute, w ho may require dosage modiẵcation, and 
ỉn those receiving other drugs that may aSea renal tuncúon.

Use o í adeỉovữ to treat chronic hepatìds B iníection in 
patients with undiagnosed or untreated HTV Iníectìon may 
result in  the emergence of reãstant strains of HIV. u s  
licensed product inỉormation recommends that all padentỉ 
be tested ỉor HXV antibodỉes beỉore startìng treatment with 
adeíovữ.

Breast teeding. It is unknovvn vvhether adeỉovữ is distrib- 
uted into breast milk but licensed product ũứormation 
recommends that mothers should not breast ỉeed ỉí taking 
adeỉovỉr.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegỉan Porphyria Centre (NAPOS) and 
the Porphyria c en tre Sweden, dassihes adeíovừ dipivoxil 
as probably not potphyrinogenic it may be used as a drug 
of Brst choice and no precautíons are needed.1

1. Tbe Dtttg D ia b is e  tar Acute rorphyiia. AvaiUble ae  hctỊK//www.
. drugs<porph7ĩU .org (accessed 2 4 /ỉÕ /ỈI)

Pregnancy. Studies in rodents given high ỉntravenous 
doses o{ adeỉovir (systemic exposure 38 times that in the 
homan) have tound it to be ỉetotoxic or embryotoxic 
neither high oral doses (systemic exposure 23 to 40 times 
that ỉn the human) nór loiver intravenous doses (systemic 
exposũre 12 times that in the human) produced evidence 
of teratogenỉdty or embryotoxidty. There are no studies 
available on the use of adeíovừ in pregnant women and 
lỉcensed product ỉníormation recommends that it should 
only be pven to pregnant women ư the potentỉal beneht 
justifies the potential risk.

Interuđions
Cautíon should be Merạsed when adeỉovir ỉs given with 
other diugs elỉminated by acdve tubular secretion as 
competition ỉor the elúnination pathway may increase the 
serum concentrations of either đrug. Care is required when 
adeỉovir ỉs gỉven with other drugs vvith the potendal íor 
nephrotoxidty; licensed product iníormadon advises 
against use with tenotovịr.

Antivỉraì Action
Adeíovir is convened intraceỉlulariy in stages to the 
diphospliate, which then ỉnhibits the DNA synthesis of 
hepatitis B virus through competídve Inhibitíon oỉ reverse 
transaỉptase and incorporadon in to viral DNA. At high 
doses ỉt has some activity against HTV. .

Antivird resistance. The development of andviral resis- 
tance is a concem with long-term nudeoside or nudeotide 
treatment for chronic hepatìós B. Studỉes1'4 in padents 
tvith dưonỉc hepadtìs B showed no resiĩtance to adeíovừ 
aher 1 year of ơeatment, but resiỉtance rates increased 
over dme to about 11%. 18%, and 29% at year 3, 4, and 
5 respectively. Adetovir was ỉound to be eữecdve in 
patients who had previously developed resistance to lami- 
vudlne.4

1. MarceBỉn Ỹ, et ai. Ađeỉovir dỉpỉvoxỉỉ for the treatm ent oỉ hepatíôs B e 
anổgen-positỉve chronic hepatítb  B. N  Ertỷt J  Med 2003; 348: 806-16. 
CoiTectỉotu tbid.: ỉ 192.

2. Haádyannỉs tí ai. Ađefovỉr đipỉvoxỉỉ for che treacmcnỉ of heỊMCitỉs B e 
antỉgen-oegicỉve dưonỉc hepatỉtíỉ B. N  ErtỊỈ J  M td  2003; 348: 800-7. 
Corrcctkm. ữrìd^ ỉ  192.

3. '  Ha.đziyannỉa SJ. et đi, Long-tenn therapy wUh adetovir (Bptvoxỉỉ ỉor
HBeAị-negaảve chroaic hepatitis B. N  èngi J  M td  2005; 352:2673-81. 

“4. Deỉaney WE. Prpgreg  ỉn the ữeaữnent o f chionic hepatỉtú  B: ỉoog-tenxi 
expeĩỉence w ith sdeỉovỉr dipivoxỉL J  Antònùrab ơưmother 2007; 59:
827-32.

Phannacokỉnetics
After oral doses adeỉovir dipivoxU is rapidly converteđ to 
ađefovứ. Peak plasma concentrations of adetovir occur after 
about 0.6 to 4 hours. Bioavailability is reported to be 59% 
after a single ora! dose. Absorptíon is delayed but not 
reduced when given vvith food. Adelovừ is vvidely 
distributed to body tissues. particulariy in to the kidneys. 
liver, and intesdnes. Less than 4% is bound to plasma or 
serum proteins. Adeíovir is excreted renally by glomerular 
Blnation and active tubular seơetion; the terminal 
elimination haU-lde is repocted to be about 7 hours. 
Adeíovữ is partially removed by haemodialysis.

Preparotions
Propõetary Prsporotions (details are given in Volume B)

Sàigls ingredient Pnparoiions. Arg.: Biovin Hepseia; Revendrh 
AtữtraL: Hepsera; Atatrùc  Hepsõa; Beỉg.: Hepiera; Braz.: Hep- 
sera; Ctutad.: Hepsera; Chữ* Hepsera; China: A Di Xian (RÌẾ  
ill); A Gan Ding (RỮÊ); A2uwei (S»^);_Dai Dlng («T); 
Dinghe (T51); Hepsera (ỹỊ% ýj); Lifuzhl Ming zheng
(ẨiE); Xữiíunuo (Ã3E3Ỉ): Yilaifen ( ữ đ iĩ ĩ) :  Youhedtag 
T); Yue Bao (%ắ); Cz.: Hepsera; Dcnm.: Hepsera; ỉb u :  Hep- 
seta; Fr.: Hepsera; Ger.: Hepsera; Gr.: Hepsêra; Bang Xong-. 
Hepséra: Hung.: Hepsera: ỉndùc  Adesetâ; Adíovir; AdhĂ; 
IrũbrL: Hepsera; irt: Hepsera; Israék Hepsera; ỊtaL: Hepsera, 
Matayĩũt. Hepsera; Mac.: Hepsera; Neth.: Hepserai Norw.: Hep- 
sera; NZ: Hepsera; Phữipp.: Hepsera; PoLi Hepseta: Pơrt: Hep- 
sera; 'Singapore. Hepsẽrã; Spãbt: Hepsera; SwaL: Hepserâ; 
Swiíz.: Hepsera; Thai.: Hepsera; T u r k Hepsera: VKi Hepsera; 
USA: Hepsera; Venez.: Hepsera.

Am prenavỉr /BAN, USAN, riNNi

141W94; Amprenavilri; Amprénavin Ạmprenavirum; Ampre 
nawicKVX-478; VX-478; AMnpenasnp. ..-ì : •. :  ,
(dS^Tetrahydro-B-íurylttSKHCI fl)-1-hy"droxy-2-(N'-isobutyI- 
sul(ãntlamÉ3)ethỷ0phenethyncarbamate. Á V ;' 
CjSH35N3OsS=505.6 - í - - - . - . - . ' . ' -

•C A S —  Ĩ6 Ĩ8 Ì4 4 9 -9 . ' - ' ■
A T £ ^  J0SAE0S. ; - - ■ • 5 • • -
ATCVet-—; QữSAẺQS. •
ÚNII —  S S 0 W 8 6 0 m t  ■ ; .............................

Uses and Adminìstration
Amprenavir ỉs an  Hiv-protease inhibitor with antiviial 
activity against BTV. It is used in the ưeatment o ỉ mv 
inỉeaion and AỈDS (p. 957Jl). Viral resistance emerges 
rapidly when amprenavir is used alone, and it Is thereỉore 
used with other anõretrovừals.

Amprenavừ has been given orally as capsules or solution 
but the bioavailability oỉ these íonnulatíons {Agenerast, 
GíaxoStmMŨine) điỉỉer and their doses are not interchange- 
able. ...............
• In adults and adolescents (13 to 16 yeais) vveighing 50 kg 

or more the capsula have been given in a đose of 1.2 g 
tvvice daily; when given w ith ritonavừ (ritonavir-boosted 
amprenavứ) the recommended dosé is amprenavir 
600 mg with ritonavir 100  mg twice daily or amprenavir 
1.2 g with ritonavữ 200 mg õnce daily.

• The oral solution has been given in  a dose o! 17 mg/kg 
three times daily (maximum daily dose 2.8 g) or 1.4 g 
twice daily.

For details oỉ doses ÚI chỉỉdren and patỉents weighỉng less 
than 50 kg, see below. For dosage in  hepadc impairment, 
also see below.

Ạmprenavừ is now mostly used in the form oỉ the 
prodrug íosamprenavừ (see p. 980.1), which may aid 
compliance by redudng adverse efiects and increasing 
BerdbUity oí dosing.
Reviews.

1. tíobtc s, KL. Amprmavỉn .  revỉevr a ỉ its dừiỉcal paĩenáãl ỈIĨ padcnu
wỉth HTV toí«tion. ŨTVỊt 2000; «h 138S-1410. ■ __

2. Arvleux c  Tribut o. Amprcnavlr or tosimpreMítr plm ritonavir te HIV 
InteCTlon; phannicology. eScacy ind tolenbillty ptoSle. O rup 2005; 65: 
633-59.

Àdmỉnistration in chddren. For the Deatment oỉ HTV 
ũưectìon in children 4 to 12 yeais oi age and in adoleỉ' 
cents (13 to 16 years) weighing less than 50 kg, amprena- 
vừ has been given daỉly w ith other andretroviral diugs. 
Doses are based on body-weight;
• the capsuỉes in an oral dose of 20 mg/kg tvvice daily or 

15 mg/kg three tìmes daily, to a maximum daily dose o{ 
2.4 g, or

• the  ̂soluẩon in an oral dose oỉ 22.5 mg/kg tvvice daiiy or 
17 mg/kg three times daily, to a maximum daily dose of
2.8 g

Adminislration in hepotie impairment. Amprenavừ 
should be used with caution and in reduced doses in 
patients with hepadc im painnent Addidonally,'the oral 
solutìon contains propylẽne glycol and extra restrictions 
may apply.

Thê íóllovving doses have been recommended in  UK 
lỉcensed produa míormatíon: 
oral solutiom
• do not use ■ capsulcr.
• moderate únpainnent: 450 mg tvvice daily
• severe impairment: 300 mg tvvice daily
The fo!lowing doses have been recommended in u s  produa
inlotmation'oral solution:• Child-Pugh score 5 to 8 : 513 mg tvvice daily .
• Child-Pugh score 9 to 12; 342 mg tvvice daũy
• hepatíc lailure: do not use 
capsultr.
• Child-Pugh score 5 to 8 : 450 mg twice daily
• Child-Pugh score 9 to 12: 300 mg tvvice daily

AdversẹEỉỉects
As for Fosamprenavừ, p. 980.3.

Precautìons
Ai for Posamprenavữ, p. 980.3. For hirther inỉormadon on 
cross-reactìvity betvveen suUonamỉde đrugs see Hypersensỉ- 
tívity, under Sulfamethoxazole, p. 365.3. The oral solution 
and capsule íormulatỉons of am prenavừ • (Agenerait, GíaxoSmừhKlùư) also provỉde hígh daily doses of vỉtanùn. H 
(vvith its attendant adverse eSectỉ, see p. 2 1 2 1 .2 ).-The oral 
soluóon has a high content o i propylene glycol present as 
an exdpient. and appropriate precaudons should be taken; 
it iỉ cõntra-inđỉcated in inỉants and young chiỉđren. in 
pregnancy, and in hepatic or renal tmpăirment. For hirther

The Symbol t  denotes a preparatìon no longer actively marketed
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iníormarion on propylene glycol toxidty, see Ađverse 
Eỉíects and Precautions. p. 2205.3.

Porphyria. The Drug Database for Acute Porphyria, com- 
piíeđ by the Norvvegian Poiphyria Centre (NAPOS) and 
the Potphyrìa Centre Svveden, das$ifies amprenavir as 
probably porphyrinogenic it should be presctibed only for 
compelling reasons and precautions should be considered 
ití all patients.1

I. The Dru{ Database toe Acute Porphyria. Avallablc ac  bttp://www. 
dmg3.porphyria.0rg (accesscd 14/10/11)

Pregnancy. Amprenavứ has been. assoriated vvith terato- 
genidty in animáli. The solutíon ũ  contra-indicated in 
pregnancy due to  the high propylene glycol content.

Interactions
As for Fosamprenavir, p. 980.3.

A g cn era se  o ra l so lu tio n  ( G la x o S m ith K lin c ) is 
conưa-indicated ỉn patients taking disulỉiram or other 
Products that reduce alcohol metabolism (such as metro- 
nidazole) and in those taking alcohol-containing Products 
(such as ritonavir oral solution) because of thepotential risk 
of toxidty to m  ỉts propylene glycol content.

Antiviral Action
As for Fosamprenavir, p. 980.3.

Pharmacokinetícs
Amprenavứ is rapidly and well absorbed {rom the 
gastrointestinal tract after oral doses. Absorption is hnpaired 
by ingestion vvith a high-ỉat meal. Amprenavir capsuỉes and 
oral solution are not bioequivalent; oral bioavailability is 
about 14% lovver to m  the oral solution íormulanon than 
from the capsule ỉonnulation (Agenerasi, GlaxoSmitkKline). 
Peak plasma concentrations occur 1 to 2 ho u n  after a sũigle 
dose. It is about 90% bound to pỉasroa proteins. Amprenavir 
is metabolised by hepatic cytochrome P450 isoenzyme 
CYP3A4. lt is exaeted  mainly in the ỉaeces as metabolites. 
The plasma eliminatìon half-life is 7.1 to 10.6 hours. 
Reíerences.

1. Sadler BM. Stein DS. CUnical pharmacology and phanrvacokireúcs of 
amprenavừ. Ann Pharmacothrr 2002; 34: 102-14.

2. S tdn  DS. £t ai. Pbarmacokỉnetic and  pbannacodynamic analysii oỉ 
am prenavỉr-containing combinatíon tberapy in HTV-l-inícaed chíl- 
dren. J  Clin Pharmaaỉ 2004; 44 :1301-4 .

3. Yogev R. a  aL Singỉe*dose saỉety and phanaacokỉnetícs of amprenavir 
(141W94), a htuaan  im m unodcRdency virus type ỉ  (HIV-1) protease 
inhibìtor. ỉn Hrv-inrected chỉldren. Aiuimừrob A$am Chemolher 2005; 49: 
336-41.

Preparatìons
Propộetary Preparations (details are given in Volume B)

Single-ingredient PraparaHons. Arg.: Agenerase; Austraí.: 
Agenerase; Austria: Ageneraset; Braz.: Agenerase; Chữf. 
Ageneraset; C t: Ageneraset; Fitu: Ageneraset; Ger.: Agener- 
aseh Gr.: Agenerasẽ Ir t:  Agenerase+; Israel: Agenerase; Mex.: 
Ageneraset; Neth.: Ageneraset; N2: Agenerase; Po/.: Agener- 
aset; Port: Agenenset: Rus.: Agenerase (ArEHepaaa); Spain: 
Ageneraset: Switz.: Agenerase+r Turk.: Ageneraseỷ; Veneí: 
Agenerase.

Atazanavir Sulfate IB A N M , USAN . riN N M i 

, Átazanayịr. Sulíate. d ’; Ata'zanavir, sulfato deí Atazanạvir 
Suiphatè;. Âtạzanavịri :,Sụlfặs; BMS-232632-OẶ BMS-232632 

,(atazahavỊr); SulỊatọ ạẹ ạbíkạrỉạvir; ÂTaMHaBMpa CynbộaT. ■ 
© m ethyl.-ps,K^S1Ì2 ỹV B é n ịý l-3 (12^dỊ-fert-butyỉ-8-hydrov 
x y 4 ,tí^ Ịo xõ -6 ^2 -p y rid ỹ lb e n zyÒ : 2,5,6,10,13-péntaazatẹ- 
•tcadecanédioàte súlf3te (1:1). •
'CmHs2N6O7>IjSO>^0 2 . 9 • . . . c .  •
CAS 1 9 B 9 0 4 ^ lr ỉ '(a ta z a n a v ir ) ; .229 9 7 5 -9 7 -7 : (a tả ỉanavir
su ự a te ìr . ‘ ■ ú. v ;
A T C —  J05ẤE08.
ATC Vet —  QJ0SAEỌ8.
mn̂ 4ựT4VE29P. '; ^ ' 

Uses and Administratìon
Atazanavữ is an HTV-protease inhibitoĩ vvith anúviral 
activity against HIV-1. It is used in the aeatment oi HIV 
iniectìon and AIDS (p. 957.2). Viral resistance emerges 
rapidly when atazanavữ is used alone, and it is thcreíore 
used with other andreơovirals.

Atazanavir is given orally as the sulíate with íood. but 
doses are expressed in terms of atazanavir; 228 mg of 
atazanavữ sulíate is equivalent to about 200 mg of 
atazanavữ.

The usual adult dose in both treatment-naive and 
ơeatment-experienced patients is atazanavir 300 mg, given 
with ritonavữ lOOmg. once daily. In the USA unboosted 
atazanavữ 400 mg once daily may also be considered for

treatment-naive patients who are unable to tolerate 
ritonavữ.

A taianavứ sbould generally be ritonavir-boosted ií it 
must be given vvith elavữen t tenotovữ, Hj-receptor 
antagonists, or proton pump inhibitors. VVhUe the use of 
ataianavứ vvỉth elavứeiư is geneialỉy not recommended 
(see Interactỉons, beỉow) increasing the dose of atazanavir to 
400 mg (vvith ritonavừ lOOmg) once daily ỉor use with 
efavirenz iỉ considered acceptable in the USA for treatment- 
naive padents only. Atazanavỉr 400 mg vvith ritonavir 
100 mg once daily has also been suggested w hen use with 
an H]-receptor antagonist vvith tenoíovir cannot be avoided, 
and UK licensed p ro d u a  inlormaúon also suggests this 
regimen if use with a proton pump inhibitor or high^lose 
Hi-receptor antagonist (exceeding the equivalent oỉ 
{amotidine 40mg/day) ỉs essentìal:

For details of doses in children and adolescents, see 
beIow.

For details of reconunended doses of atazanavữ in 
patìents vvith hepaúc or renal impairment, see below and 
belovv respectively.
Reviews.

1. Havlir DV, 0'M «rro s o .  A taunavir. new option íor ỉreaim cm  o( HIV 
inícction. Cỉin ìnỊtữ Dis 2004; 38: ỉ 599-1604.

2. Musial BL et àl. A iazanavir a nctv protvase inhiblior IU trcat Hrv 
ỉníectlon. Am J  Heaith-Svĩt Pharm 2004; 61: 1365-74.

3. Oirick JJ, Sleinhan CR. Aiazanavir. Ann Pharmaeather 2004; 34: 1664- 
74

4. Svvainỉtun Harnsnn T. Scott Lĩ. A iaanav in  a revicw of its use in ỉhe 
managem ent oỉ HTV in ícn ion . DriiỊĩ 2005: 65: 2309-36.

5. Croom KF. et ai. Ataxanavỉr: a revicw oí iu  use ỉn  th« m anagemcnl oí 
HTV-l Utỉecúon. OruỊt 2009; 69: 1107-40.

6. B em ué-íerrer D. eí ai. Cỉinical phannacology, ef0cacy and  saíety oí 
a u zan av ìr  a revỉevv. Experĩ Qpin Druf Metab Taxical 2009: 5: 1455-68.

AdministroHon in children. For the treatm ent o( HIV 
iníection in children 6 years oỉ age and older and adoles- 
cents, atazanavir is gi ven orally wiih lood. Doses are based 
on body-vveight.

In the USA the recommended dosage of atazanavứ with 
ritonavir in treaiment-naive patíents at least 6 years of age is:
• 15 to 24 kg: atazanavir 150mg once daily with rítonavữ 

80 mg once daily
• 25 to 31 kg: atazanavir 200 mg once daily vvith ritonavir 

100  mg once daily
• 32 to 38 kg: atazanavir 250 mg once daily with ritonavir 

lOOmg once daily
• 39 kg or more: atazanavir 300 mg once daily with 

rìtonavữ lOOmg once daily
For trcatmenl-naive patìents at least 13 years o{ age and 39 kg. 
who are unable to tolerate rítonavir. the reconunended dose 
is atazanavir 400 mg once daily.

The recommended dosage oí atazanavừ vvith ritonavứ in 
trtatment-experienced paúents at least 6 years of age is:
• 25 to 31 kg: atazanavứ 200 mg once daily with rironavir 

lOOmg once daily
• 32 to 38 kg: atazanavứ 250 mg once daily rô th  ritonavir 

lOOmg once daily
• 39 kg or more: atazanavứ 300 mg once daily with 

ritonavir lOOmg once daily
Aỉthough the overall range oi doses recommended in the 
UK is the saxne as in the u s . fewer body-weight divisions are 
suggested.

Administratíon in hepatíc impairment. In ơeatment-naive 
padents the otal dose oỉ atazanavứ should be adjusted in 
hepatic impairment as ỉollovvs:
• mild hepatic ùnpainnent (Child-Pugh category A): use 

with cautìon (no speóBc reducúon reconunended)
• moderate ũnpairment (Child-Pugh category B): ataza> 

navir 300 mg daily
• scvere hepatìc impaứment (Chỉld-Pugh category C): not 

tecommended
Ritonavứ-boosted atazanavir regimens should be used with 
caunon in  patients w ith miỉd bepatic lmpairment and 
should not be used in those with moderate to severe hepatíc 
impairment.

Administration in renal ìmpairment. Oral dose adjust- 
ments are not usually necessary íor padents vvith renal 
únpairment. However, us licensed product inỉormation 
recommends tha t ưeatment-naive patíents on haemodia- 
lysis sbould be given atazanavir 300 mg once daily with 
ritonavứ lOOmg once daily and that atazanavir should not 
be used in treatment-experienced padents on haemodia- 
lyảs.

Adverse Effeds
Commonly reported adverse effects of moderate o r greater 
intensity assoaated vvith antiretroviral regũnens containlng 
atazanavừ indude gastrointestinal distuibances (abdominal 
pain, diarrhoea, dyspepsia, nausea, vomiting. and jaundice). 
heađache, insomnia, and peripheral neurological symp- 
toms, and sderal inerus. Other commonly reponed adverse 
eữects are asthenia and íatigue. Mild to moderate rashes 
(usually maculopapular) generally occuiring after 8 weeks 
of ưeannent and Tesolving vvithin 1 to 2 vveeks have been

reported. Stevens-Johnson syndrome and erythema multi- 
íonne have alsobeen reponẽd in patients gỉven atazanavír. 
Atazanavir may prolong the PR interval oi the ECG and 
asymptomatic first-degree AV block has been reported in  
some patìents. There have also bẻen rare reports of QT 
interval prolongation and torsade de pointes. Cases oỉ 
nephrolỉthiasis have occurred. Most patients taking 
aĩazanavữ have asymptomatic elevations in unconjugated 
bilirubin. w hich is reverâble upon stopping ưeatm ent. 
Other abnonnal Iaboratory results include elevated amylase 
and lipase, eỉevateđ liver enxymes, and ỉow neutrophils.

Immune reconstìtution syndrome (an inAammatory 
immune response resulting in riiTiiral deterìoration) has 
been reported duiing the inidal phase o i treatment with 
combination antiretroviral therapy, induding atazanavừ. in 
H iv-iníeaed patients w ith severe im mune deũdency. 
Accumuladon or redistributìon of bođy fat (lipodysaophy) 
induding Central obcsity, dorsocervical fat enlargement 
(buỉíalo hump), periphetal vvasdng. fadal wastỉng, breast 
enlargement, and cushingoid appearance have been seen in 
patients receiving antíreưovừal therapy, induding ataza- 
navir. Metabolic abnormalitics such as ỉnsulin resistance, 
hyperglycaetrũa. and hyperlacataemia have also been 
reported; unboosted atazanavirgenerally does not appear to 
have a negative eữ e a  on lipid levels. Elevated creatine 
phosphokinase. myalgia, myositìs. and rarely rhabdomyo- 
lysis have been reponed yvỉth HlV-protease inhibitors, 
particularly vvhen given with nudeostde analogues. 
Osteonecrosis has been reported, parúcularly in patients 
vvith advanced HIV disease or long-term exposure to 
corabination antireưovữal therapy.

For íurther iníormatìon on adverse eữects assodated 
with Hiv-protease inhibitors see under Indinavir Sulíate, 
p. 986.2.

Precautions
In the USA atazanavir is contra-indicated in padents with 
severe hepaác impainnent, and UK ỉicensed produn 
inỉormation advises that use in those vvith moderate liver 
ũnpairment should also be avoided. It should be used vvith 
caution, and liver enzymes values monitored. in patients 
vvith milder liver disease. The use of ritonavứ-boosted 
atazanavir has not been studied in hepatic únpairment; 
while u s  licensed product iníormation recommends 
avoiding use in patients with any degree of hepatic 
insuíBdency. UK licensed product iníormation allovvs use, 
vvith caution, in those vvith mỉld impairment. Padents co- 
inleaed vvith chronic hepatitís B or c  and treated vvith 
combination anrireơovừal therapy are at increased risk for 
severe and potentially (atal hepatic adverse events.

Cautíon is advised in treadng paóents vvith haemophilìa 
A and B as reports o{ spomaneous bleeding have been 
assodated with the use of HTV-protease inhibitors. Cautìon 
should be exerdsed in patìents vvith pre-existing cardiac 
conduction disorders or in those taking drugs that prolong 
the PR or increase the QT imervals. Patients developing 
jaundice or sderal iaerus assodated with hyperbilirubinae- 
mỉa should be tried on an altemaãve antừetroviral; dose 
reductions of atazanavữ should not be consideĩed.

Pregnancy. Atazanavữ has not been assodated vsith tera- 
togenidty in anãnals. Although there are theoretical con- 
cems that atazanavử given to mothers may exacerbate 
physiologic hypcrbiliiubinaenũa and lead to kemicterus in 
neonates and young inỉants. ihese efiects have so far not 
occuưed in cỉinical studies.1

For hm her iníormation on the use of HTV-protease 
inhibitors in pregnancy, see under Indinavứ, p. 987.1.

1. Public H o lch  Service Taslt Porce. Kecommendarioiu fbr u ie  oí
anúretrov in l drugs i s  p re g n u t  HTV-lníeCTetl w om en lor m atem al
hcalih  and  InterYentions to reduce perlnaul HTV txnnsmission in ihe
United States (issued 29th AprS. 2009: updatcd 24th May, 2010).
Avallable a c  http://aidỉlnfo.nih.sov/contentíỉ]es/PerỉnataỉGLpdí
(accessed 05110/09)

Interađions
Atazanavir is extensively metabolised in the liver by the 
cytochrome P450 isoenzyme CYP3A4 and inhibits CYP3A4, 
CYP2C8, and UGT1A1. Use vvith drugs mainly metabolised 
by these isoetưymes may resuỉt in increases in their plasma 
concentrations, while drugỉ tbat inhibit CYP3A4 may 
increase auzanavứ  plasma concentratìons. w hen  ritonavữ- 
boosted atazanavỉr is given, the drug ứueractíon prohle for 
ritonavir may predominate because ritonavir is a more 
potent CYP3A4 inhibitor than atazanavir.

Although spedfic guidance varies betvveen licensing 
authorities, licensed p ro d u a  in ỉo tm ation  generally 
contra-indicates the use of atazanavừ with dtrugs that are 
highly dependent on CYP3A4 for dearance and for which 
elevated plasma concentradons are assodated with serious 
or Ule-threatening events. These drugs indude
• anciarrhythm iă (amiodarone, beptỉdiL and quinidine)
• antihistamỉnes (astemizoIe and terĩenadine)
• antipsychotics (pimozide)

All cross-references reíer to entries in Volume A
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• ergot derivatives (dihydroergotamine, ergomeữine, 
ergotamine, methylergometrine)

• gastrointestinal prokinetics (ósapride)
• sedacives and hypnotics (triazolam and oral midazolam)
• statìns (simvastatin and lovastatin)
In the USA, use w ith the alpha! - adrenoceptor antagonỉst 
alfuzosin is also contra-indicated.

Ovving to the potential for increased serum concentra- 
tions of sildenahl, atazanavir should be avoided wlth 
sildenahl when given at the doses needed for the treatment 
of pulmonary hypertension. Similarly, atazanavir may 
increase serum concentrations of inhaled ũuticasone and 
salmeterol and combinadon with either is not recom- 
mended. Ritonavir-boosted atazanavứ should not be used 
with drugs having narrow therapeutic mndovvs that are 
highly dependent on CYP2D6 fõr dearance, such as the 
antíarrhythmics Secainide and propaíenone. Proton pump 
inhibitors, the NNRTIs elavirenz and nevirapine, rifampián, 
and St John's wort decrease the concentration of atazanavŨ7 
use with the antíretroviral is not recommended due to 
possible loss of its activity and development of resistance. 
Hi-receptor antagonists may also substantíaUy reduce 
serum concentrations of atazanavữ. Careíul consideration 
needs to be given to both the size and tỉming of the H2- 
receptor antagonist dose w hen use with atazanavir is 
requịréd; and w here the antữettovữal regimen also 
inđudẹs tenoíovir, use vvíth a Hj-receptor antagonist is 
best avoidèd entữely. For iníormatíon on doses used in 
maõagement oi drug interacnons, see Uses and Adminis- 
ưation, p. 968.1.

Ataỉạnavir should also not be given to patients taking 
indinavữ, as indirect hyperbilirubinaemịa may result. 
Atazanavir is also contra-indicated wlth irinotecan as 
atazanavir's inhibition of UGT1A1 may increase irinotecan 
toxiãty.

For íurther iníonnation on drug interactions oí IŨV- 
protease inhibitors see under Indinavữ Sullate, p. 987.2.

Antiviral Actíon
Atazanavir is a selective, competitive, reversible inhibitor of 
HIV-1 protease. It interíeres with the tormation of essential 
viral proteins making them  incapable of iníecting other 
cells. Vừal resistance develops rapidly when Hiv-protease 
inhibitors are given alone and thereíore they are used with 
other antireưovứals. Various degrees of cross-resistance 
between HTV-protease inhibitors may occur.

Pharmacokinetics
Atazanavir is rapidly absorbed from the gastrointestinal ưact 
after oral doses and peak plasma cọncentrations occur áfter 
2 to 2.5 hours. Oh muldple dosing with a ritonavir-boosted 
regimen peak plasma concentrations occur aíter 3 hours. 
Bioavailabílity (oí both ritonavir-boosted and non-boosteđ 
regimens) is enhanced if given with food. Atazanavữ is 
reported to be 86% bound to serum proteins. It is distributed 
into semen and into the CSF. Atazanavir is extensively 
metabolised, mainly by oxidation by cytochrome P450 
isoenzyme íamily CYP3A; the metabolites appear to 'be 
inactìve. Atazanavừ is mainly excreted in íaeces, mostly as 
metabolites, and to a smaller extern in the urine. The 
tenninal elimination halỉ-life of atazanavir is reported to be 
about 7 hours and 8.6 hours aíter a ritonavir-boosted 
regimen.
Revievvs..

1. Le Tiec c, ti al. Cỉỉnỉcaỉ pharmacokineiics and summary oỉ eũỉcacy and 
lolcrabitỉty oí atazanavỉr. Clin Pharmacokintt 2005; 44: 1035-50.

2. Avihingsanon A, t í  ai. A low dosc of ritonavỉr-boosted auzanavir 
provỉdes adequaie pharmacokinetíc parameters in HIV-J-infectcd Thai 
aduỉts. Oin Pharmacoi Ther 2009; 85: 402-8.

Preparations
Proprietary Preparations (details are given in Volume B)
Single-ingredient Preparations. Arg.: Reyaiaz; AustraL: Reyataz; Austria: Reyataz; Belg.: Reyataz; Bros.: Reyataz; Canaầ.: Reya- 
taz; Chile: Reyataz; China: Reyataz (tă3tỉc); Cz.: Reyataz; Denm.: Reyataz; pin.: Reyataz; Fr.: Reyataz; Ger.: Reyatai; Gr.: 
Reyataz; Hong Kong: Reyataz; Hung.: Reyataz; India. Atazon Indon.: Reyatazt; /rí.: Reyataa; Israel: Reyataz; Ital.: Reyataz; Jpn: Reyataz; Malaysia: Reyataz: Mex.: Reyataz; Neth.: Reya- 
táz; Norw.: Reyataz; NZ: Reỳataz; Pol.: Reyátaz; Port: Reyatáz; Rus.: Reyataz (Peara3); S.Afr.: Reyataz; Singapore: Reyataz; Spain: Reyataz; Swe<L: Reyataz; Switz.: Reyataz; Thai.: Reya- 
táz; UK: Reyataz; USA: Reýataz.

Boceprevir IUSAN, riNNi

' Bocéprévin Boceprevirum; SCH-503034; Boqenpeenp
! (1fl,2S,5S)-W-[3-Arhĩho-Ì-(cydobutylmethyÓ;-ý-d iĐ xòpro-
■pyl]-3-((2S)-2-{[(l,1-dimethýlethyl)carbámoýlIaminó}-3,3-
dimethylbutanoyi)-6,6-dimethyl-3-azabicyclo[3.1.0]hexane-
2 -c a rb o x a m id e .
C„H4SN50 5=519.7 ;
,CAS-394730-60-0.

ATC — J05AEỈ2. vv >
A Ĩ C V e t  — :QJ05AE12:
UNII —  89BT58KELH.

Uses and Administration
Boceprevir is an oral peptidomimetic HCV-ptotease 
ínhibitor eữective against hepatitis c virus (HCV) protease 
NS3/4A. It is used in the ưeatment of chronic hepatítis c 
(p. 952.1) genotype 1 iníection in adults with compensated 
liver disease, induding drrhosis. Boceprevir is given in an 
ọral dose of 800 mg three times daily (once every 7 to 9 
hours) with íood in a combined regimen with peginterferon 
alỉa and iibavirin.

Patients w ith o u t  c irrh o sis  who are previously 
untreated or who have íailed previous treatment with 
pegintetỉeron alỉa and ribavữin shouỉd be given an initial 4 
weeks of tteatm ent with pegintetỉeron alía and ríbavirin 
(bi-therapy). Boceprevir is then added to the regimen (tri- 
therapy), after which the course is determined by the 
patient's dinicaỉ situation and hepadtis C-RNA (HCV-RNA) 
response to therapy. UK- and US-licensed p ro d u a  
iníormaáon recommend the following approach:
Previously unữeated patients
• vvheré HCV-RNÁ is undetectable at weeks 8 and 24: 

complete tri-therapy until the end of week 28
• w here HCV-RNA is detectable a t week 8, but 

undetectable at week 24: continue tri-therapy to the 
end of week 36, then switch to bi-therapy until the end 
of week 48

Patients who have failed previous therapy with peginterieron 
alỉa and ribavirin
• where HCV-RNA is undetectable at weeks 8 and 24: UK 

licensed product ínỉonnation advises tri-therapy up to 
the end of week 36, then  bi-therapy until the end of 
week 48; us licensed product iníormation advises tri- 
therapy up to the end õf week 36

• w here HCV-RNA is detectable at week 8, bu t 
undetectable at week 24: continue tri-therapy up to the 
end of week 36, then switch to bi-therapy until the end 
of week 48

Patients with cirrhosis should be giỵẹn an initial 4 weeks of 
bi-therapy, íollovved by 44 vveeks of tri-therapy. The 
duration of tri-therapy should not be less than 32 weeks; ư 
tri-therapy is not tolerated, a svvitch to bi-therapy for the 
remaining 12 weeks can be consiđered.

In all patients, HCV-RNA levels > lOOunits/mL at vveek 
12, or detectable HCV-RNA levels at vveek 24 are an 
indication of ưeatment íutility, in vvhich case tri-therapy 
should be abandoned.
Reíerences.

1. Kwo PY, et a i  EỈHcacy of boceprevứ, an NSỉ protease inhibitor, ỉn 
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Adverse Effects
The addition of an HCV-protease inhibitor tọ a regimen of 
peginteríeron alfa and ribavirin can result ỉn signiBcant 
additional toxidty, particularly dennatological, gastroin- 
testinal, and haematological.

Adverse effects assodated vvith the use of boceprevir vvith 
peginteríeron alfa and ribavirin are vvide ranging, but the 
most common adverse efiects reponed in dinical studies 
were anaemia, fatigue, headache, nausea, and taste 
disturbances. Other common effects that have been 
reported include inCTeasèd inddence of iníeaion, blood 
dyscrasias (induding neutropenia, leucopenia, and throm- 
bocytopenia), dry eyes or changes in Vision, thyroid 
disturbances, reduced appetite, vveight loss, dehydration, 
metabolic disturbances (such as hyperglycaemia, hyper- 
triglycerìdaemìa, and hyperuricaemia), paỉpitations and 
changes in blood pressure, psychiatric disturbances, 
respứatory effects (indudíng cough and dyspnoea), various 
CNS eữects (such as dizziness, syncope, hypoaesthesia, or 
paraesthesia), tinnitus, gastrointestinal disturbances, eííects 
on the skin (induding alopeda, dry skin, pmritus, and 
rash), musde and joint pain, hequent urination, erectile 
dyslunction, vveakness, íever, chills, and malaise. Rare, but 
potentíally serious adverse eHects can indude deaíness, 
haemolysis, thyroid neoplasms, cardiac arrhythmias, 
thrombotic disorders (induding deep-vein thromboâs and 
pulmonary embolism), pleural Sbrosis and pleuritic pain, 
retinopathy, cerebral and retinal ischaemia, myocardial 
inỉarction, cholecystitis, pancreatitis, and gastritis.

Prẽcautions
Boceprevừ must not be used as monotherapy as there is a 
high likelihood of viral resistance developing. It is 
contra-indicated in patients with auto-immune hepatitis.

Because boceprevứ is given with peginteríeron alía and 
ribavirin. precautions with respea to the use of these 
medicatìons must be observed (see p. 995.1 and p. 1011.2, 
respectively).' Boceprevứ-containing regimens generally 
increase the inddence and degree of anaemia and 
neutropenia compared with peginteiíeron aifa and ribavirin 
alone; complete blood counts should thereíore be obtained 
beíore, and periodỉcally throughout, tteatment. Prompt 
evaluation and treatm ent o{ iníections is necessary.

Boceprevir may have proaưhythmic eSects and care is 
wanranted in padents at risk for QT-mterval prolongation.

Interactions
Boceprevỉr is a sơong inhibitor of the cytochrome P450 
ísoenzymes CYP3A4 and CYP3A5; boceprevừ in  combina- 
tỉon with peginterỉeron alía and ríbavứin is conưa-indicated 
with drags that are highly dependent on these enzymes for 
clearance and for which elevated plasma concentrations are 
assodated with serious or lUe-threatening events. Although 
spedfic guidance may vary betvveen licensing authoritìes, 
these drugs may indude
• the alphar adrenoceptor antagonist aIfuzosln
• antimalarials (haloíantrine and lumeíantrine)
•  antineoplastics (tyrosine kãnase inhibitors)
• antìpsychotics (pimozide)
• caldum-channel blockers (bepridil)
• the oral contraceptive hormone drospirenone
• ergot derivatives (dihydroergotamine, ergonovine, 

ergotamine, and methylergonovine)
• gasnointestinal prokinetícs (dsapríde)
• sedatìves and hypnotícs (trìazolam and oral midazolam)
• statins (lovastatin and simvastatin)
Ovving to the potential for increased serum concenttations 
of phosphodiesterase type-5 inhibitor (such as siỉdenahl and 
tadalaĐl), boceprevứ should also be avoided w ith these 
drugs when given at the doses needed for the tteatm ent of 
pulmonary hypertension. Similarly, boceprevir may 
increase serum concentrations of inhaled budesonide, 
íluticasone, or salmeteroL' combination with any of these is 
not recommended.

Boceprevứ is partly metabolised by CYP3A4 and 
CYP3A5; as a result, drugs that induce or inhibit these 
enzymes might be expecteđ to decrease or increase 
exposure to boceprevứ. In particular, use with potent 
inducers of CYP3A4 and CYP3A5 (such as carbamazepine, 
efavirenz, phenobarbitaL phenytoin, rifampidn, rifabutin, 
or St Johns wort) should be avoided.

Caution should be observed u  boceprevir is to be given 
with drugs known to prolong the QT-interval (such as 
amiodarone, methadone, pentamidine, quinidine, and 
some antipsychotics).

Antiviral adion
Boceprevir is a competitive inlúbitor of the NS3/4A protease 
of hepatitis c virus (HCV) genotype 1, a protein involved in 
the post-ơanslational Processing of HCV polyproteins that is 
required for viral replication. The drug has no dinically 
significant activity against other HCV genotypes and must 
be used with peginterieron alfa and ribavirin to minimise 
the emergence of viral resistance.

Phanmơcokỉnetics
Boceprevir is given as an equal mixture of two 
diastereomers, SCH534128 and SCH534129, only the first 
of which is pharmacologicaliy aaive. It is weU absorbed after 
oral administration and peak-plasma concentrations occut 
aíter a median 2 hours; in plasma, the diastereomer ratio 
changes to 2 :1 , íavouring the active diastereomer 
SCH534128. Plasma concentrations increase in a less- 
than-dose-proportional manner, indícating that Iarger doses 
are not absorbed as well as smaller ones. Food enhances its 
absorption by up to 65% at a dose of 800 mg three times 
daily. Steady-state concenưations of boceprevir occur aíter 
about 1 day of regular dosing. It has a mean volume of 
distribution o! about 7721itres and is about 75% bound to 
plasma proteins.

Boceprevir is metabolised through the aldo-ketoreduc- 
tase (AKR)-mediated pathway to inactive ketone-reduced 
metabolites; to a lesser extern, it also undergoes oxidative 
metabolism vỉa CYP3A4/5. It has a mean elimination half- 
life of about 3.4 h oun , and is excreted mainly ỉn the íaeces 
as metabolites vvith less than 10% as unchanged drug. Renal 
excretìon of boceprevir is relatively insỉgnihcant, and the 
drag is not removed by dialysis.

Prqxiratíons
Proprietory Preparatíons (details are given in Volume B)

Síngie-ingredient Preparations. Austral.: Viardís; Belg.: Victrelis; Denm.: VictreUs; Fr.: Victrelis; Ger.: Vlcttelis; Irt: Viarelis; Israel: Victrelis; Neth.: VicữeUs; Norw.: Vỉctrelis; Singapore: 
Victrelis; Spain: Victrelis; SweíL: Victrelis; Swìtz.: Victrelis; UK: 
Viarelis; USA: Victrelis.

The Symbol t  denotes a preparation no longer actively marketed
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