
C H A P T E R  I

INTRODUCTION

Background and R a tio n a le

G entam icin  i s  an am in o g lyco sid e  a n t ib io t i c  which 
i s  v ery  w ater s o lu b le ,  low serum p r o te in  b in d in g  range 
from 0 to  20% and about 90% i s  e x c r e te d  unchanged in  
u r in e . G en tam icin  i s  w id e ly  used to  t r e a t  p a t ie n t s  w ith  
s e r io u s  g ra m -n e g a tiv e  b a c te r ia  i n f e c t io n s .  However, s in c e  
a m in o g ly c o s id e s  have narrow th e r a p e u t ic  range 
(n e p h r o t o x ic i t y  and o t o t o x i c i t y  may occu r from overdose  
w h ile  und erdose w i l l  r e s u l t  in  n o n - e f f e c t iv e  treatm en t  
and d evelopm en t o f  b a c t e r ia l  r e s i s t a n c e ) ,  v a r io u s  s t u d ie s  
have exam ined th e  e f f e c t s  o f serum c o n c e n tr a t io n s  on 
t o x i c i t y .  Peak l e v e l s  o f  g r e a te r  than 12 pg/m l and trough  
l e v e l s  o f  g r e a te r  than 2 pg/m l have been c o r r e la te d  w ith  
a h ig h  in c id ie n c e  o f  n e p h r o to x ic ity . Trough l e v e l s  o f  
g r e a te r  than 2 p g /m l are probably a s s o c ia te d  w ith  an 
in c r e a se d  r i s k  o f  o t o t o x i c i t y  ( Z ask e,1 980b ) . In a d d it io n s ,  
th e r e  i s  s t r ik in g  in t e r p a t ie n t  and in t r a p a t ie n t  v a r ia t io n  
in  p h a r m a c o k in e tic s  o f  th e  a m in o g ly co sid es  fo r  p a t ie n t s  
w ith  normal and abnormal ren a l fu n c t io n . T h is r e s u l t s  the  
d i f f e r e n c e s  in  peak c o n c e n tr a t io n  and drug c le a r a n c e . The 
v a r ia t io n  in  serum a m in o g lyco sid e  c o n c e n tr a t io n s  i s  
dependent on r e n a l fu n c tio n  and th e  volume o f  
d i s t r i b u t i o n ,  both  o f  which are p a r t i a l l y  a f f e c te d  by 
p a t ie n t  f a c t o r s  in c lu d in g  age, w e ig h t, gen d er , fe v e r , and
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co n cu rren t d i s e a s e  s t a t e s  (R odvold , Zokufa and 
R o tsc h a fe r , 1 9 8 8 ) .  T h erefo re  1 th e r a p e u tic  drug l e v e l  
m o n ito rin g  fo r  an in d iv id u a l  p a t ie n t  i s  n e c e ssa r y  fo r  
d e s ir e d  serum l e v e l  in  order to  improve th e r a p e u tic  
resp o n se  or red u ce t o x i c i t y .

I n d iv id u a l iz e d  pharm acok in etic  approaches was 
a ttem p ted  to  m easure th e  d i s t r ib u t io n  volume and the  
e l im in a t io n  r a te  c o n s ta n t  on a p a t ie n t - b y - p a t ie n t  b a s is .  
U sing th e s e  p h arm acok in etic  v a lu e s  gen era ted  from 
m easured serum c o n c e n tr a t io n -t im e  d a ta , th e  c l i n i c a l  
p h arm acist can d eterm in e th e  a p p ro p ria te  dose and dosage  
in t e r v a l  needed fo r  an in d iv id u a l p a t ie n t  in  order to  
a c h ie v e  d e s ir e d  peak and trough c o n c e n tr a t io n s . One o f  
th e  in d iv id u a l iz e d  m eth od s,Sawchuk-Zaske, has been used  
fr e q u e n t ly  fo r  p r o v id in g  am in o g lyco sid e  pharm acok inetic  
d o sin g  s e r v i c e s .  T h is method has been t e s t e d  w id e ly  in  
burn p a t i e n t s  , g e r i a t r i c  p a t ie n t s  , s u r g ic a l  p a t ie n t s  , 
o b s t e t r i c  p a t i e n t s  and o th er  p a t ie n t s  w ith  gram -n egative  
i n f e c t io n .  The Sawchuk-Zaske method has been shown to  be 
more a c c u r a te  than  em p ir ic  d o sin g  or nomograms fo r  
p r e d ic t in g  th e  a m in o g ly co sid e  dose n e c e ssa r y  to  a ch e iv e  
s p e c i f i c  serum c o n c e n tr a t io n s  (Bloome e t  a l , 1 9 8 8 ;  Franson  
e t  a l , 1 9 8 8  ; R odvold , Zokufa and R o tsch a fer , 1 9 8 8 ) .

The tim e a t  which blood sam ples are drawn i s  
e s s e n t i a l  fo r  serum a m in o g lyco sid e  c o n c e n tr a tio n  
i n t e r p r é t â t i o n . The prop er tim in g  o f  b lood sam ples must be 
d eterm in ed  fo r  tr u e  trou gh  or peak serum c o n c e n tr a t io n ,  
o th e r w ise  a d ju s t in g  dosage regim en and in te r p r e t in g  serum 
drug c o n c e n tr a t io n  d a ta  w i l l  be in a c c u r a te .
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I n  r e c e n t  y e a r s ,  m a n y  c o u n t r i e s  e s p e c i a l l y  t h e  
U n i t e d  S t a t e s ,  p h a r m a c o k i n e t i c s  h a s  b e e n  a p p l i e d  f o r  t h e  
c a l c u l a t i o n  o f  a p p r o p r i a t e  d r u g  d o s a g e  f o r  a n  i n d i v i d u a l  
p a t i e n t  i n  s e v e r a l  h o s p i t a l s .  I n  T h a i l a n d ,  e v e n  t h o u g h  
f e w  s t u d i e s  a b o u t  a m i n o g l y c o s i d e s  h a v e  b e e n  r e p o r t e d ,  
n o n e  o f  t h e m  w a s  a b o u t  t h e  a p p l i c a t i o n  o f
p h a r m a c o k i n e t i c s  f o r  t h e r a p e u t i c  d r u g  l e v e l  m o n i t o r i n g .

T h i s  s t u d y  i s  t h e r e f o r e  s e t  u p  i n  o r d e r  t o  a p p l y  
p h a r m a c o k i n e t i c  t h e o r i e s  t o  c a l c u l a t e  t h e  a p p r o p r i a t e  
d r u g  d o s a g e  r e g i m e n  f o r  T h a i  p a t i e n t s  a n d  a l s o  t o  
i n i t i a t e  t h e  p o s s i b l e  m e t h o d  f o r  t h e r a p e u t i c  
a m i n o g l y c o s i d e  d r u g  l e v e l  m o n i t o r i n g  i n  T h a i  p a t i e n t s .

O b j e c t i v e

1 . T o  a p p l y  p h a r m a c o k i n e t i c  t h e o r i e s  f o r
e s t i m a t i o n  o f  t h e  a p p r o p r i a t e  g e n t a m i c i n  d o s a g e  r e g i m e n  
f o r  i n d i v i d u a l  T h a i  p a t i e n t .

2 .  T o  c o m p a r e  p e r c e n t a g e  o f  p a t i e n t s  w h o s e
s e r u m  l e v e l  c o n c e n t r a t i o n s  w e r e  w i t h i n  t h e r a p e u t i c  r a n g e  
b e f o r e  a n d  a f t e r  t h e  d o s a g e  r e g i m e n  w a s  a d j u s t e d  b y
p h a r m a c o k i n e t i c  a p p r o a c h .

3 .  T o  c o m p a r e  t h e  p h a r m a c o k i n e t i c  p r e d i c t e d
s e r u m  c o n c e n t r a t i o n s  w i t h  t h e  m e a s u r e d  v a l u e s .

4 .  T o  e v a l u a t e  w h e t h e r  t h e  e q u a t i o n s  u s e d  f o r  
c a l c u l a t i o n  i n  t h e  p r e s e n t  s t u d y  w e r e  a p p r o p r i a t e  f o r  
T h a i  p a t i e n t s .

5 .  T o  c r e a t e  a p p r o p r i a t e  b a s i c  p h a r m a c o k i n e t i c  
p a r a m e t e r s  d a t a  f o r  T h a i  p a t i e n t s  t o  p u t  i n  t h e  c o m p u t e r  
p r o g r a m  f o r  f u t u r e  u s e  o f  g e n t a m i c i n  d o s a g e  r e g i m e n
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a d j u s t m e n t  i n  T h a i  p a t i e n t s .
6 .  T o  i n i t i a t e  t h e  p o s s i b l e  m e t h o d  f o r  

t h e r a p e u t i c  d r u g  l e v e l  m o n i t o r i n g  i n  T h a i  h o s p i t a l s  u s i n g  
g e n t a m i c i n  a s  t h e  m o d e l  d r u g .

T h e  S i g n i f i c a n c e  o f  t h e  s t u d y

1 . T h i s  s t u d y  w i l l  p r o v i d e  t h e  a n s w e r  
w h e t h e r  t h e  p h a r m a c o k i n e t i c  c a l c u l a t e d  d o s a g e  r e g i m e n  
w i l l  r e s u l t  i n  h i g h e r  p e r c e n t a g e  o f  p a t i e n t s  w i t h  
t h e r a p e u t i c  r a n g e  o f  s e r u m  g e n t a m i c i n  c o n c e n t r a t i o n s  
a s  c o m p a r e d  t o  t h e  t r a d i t i o n a l  p h y s i c i a n  u s e d  d o s a g e  
r e g i m e n .

2 .  T h i s  s t u d y  w i l l  p r o v i d e  t h e  a n s w e r  t h a t  
w h e t h e r  t h e  p h a r m a c o k i n e t i c  p a r a m e t e r s  c a l c u l a t e d  f r o m  
t h e  p a t i e n t s ’ s e r u m  c r e a t i n i n e  a n d  s o m e  o f  t h e i r  g e n e r a l  
c h a r a c t e r i s t i c s  w e r e  c o m p a r a b l e  t o  t h o s e  v a l u e s  o b t a i n e d  
f r o m  a  f e w  m e a s u r e d  s e r u m  g e n t a m i c i n  c o n c e n t r a t i o n .

3 .  T h i s  s t u d y  s h o u l d  b e  a n  i n i t i a t i o n  o f  t h e  
p o s s i b l e  m e t h o d  f o r  t h e r a p e u t i c  a m i n o g l y c o s i d e  d r u g  l e v e l  
m o n i t o r i n g  i n  T h a i  p a t i e n t s .

4 .  T h i s  s t u d y  s h o u l d  p r o v i d e  s o m e  p h a r m a c o k i n e t i c  
p a r a m e t e r  b a s i s  d a t a  o f  T h a i  p a t i e n t s  w h i c h  may b e  u s e d  
t o  c r e a t e  e q u a t i o n  a n d / o r  c o m p u t e r  p r o g r a m  f o r  p r o p e r  
e s t i m a t i o n  o f  t h e  g e n t a m i c i n  d o s a g e  r e g i m e n  i n  T h a i  
p a t i e n t s  i n  t h e  f u t u r e .
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