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KETAMINE PHARMACOKINETICS; A COMPARISON I N  CHILDREN AND ADULTS 

J.A.Clements,  W.S.Nimmo & I .S .Gran t ,  Department o f  Pharmacy, H e r i o t -  
Watt U n i v e r r i t y ,  Edinburgh, E H 1  2HJ and Department of Anaes thes i a ,  Western 
I n f i r m a r y ,  Glasgow,G11 6NT. 

Although ketamine i s  wide ly  used t o  induce  and ma in ta in  a n a e s t h e s i a  i n  c h i l d r e n ,  
t h e r e  a r e  v e r y  few r e p o r t s  of pharmacokinet ic  s t u d i e s  of  t h i s  group of p a t i e n t s .  
Anaes thes i a  is  induced by i . v .  i n j e c t i o n  of 2 mg ketamine/kg body weight  o r  by 
i . m .  i n j e c t i o n  of 6 t o  1 0  mg/kg but  t h e  dose  r e q u i r e d  v a r i e s  g r e a t l y  w i t h  a g e  
(Lockhart  & Nelson, 1 9 7 4 ) .  Also,  c h i l d r e n  and young a d u l t s  appear  t o  be r e s i s t a n t  
t o  some of t h e  e f f e c t s  of ketamine (Sussman, 1 9 7 4 ) .  
The pha rmacok ine t i c s  of ketamine were i n v e s t i g a t e d  i n  c h i l d r e n  and a d u l t s  g iven  
ketamine e i t h e r  by i . v .  i n j e c t i o n  ( 2  mg/kg) o r  i . m .  i n j e c t i o n  ( 6  mg/kg) (Tab le  1). 
Anaes thes i a  was ma in ta ined  i n  a l l  p a t i e n t s  u s i n g  h a l o t h a n e  and n i t r o u s  o x i d e  i n  
oxygen. F i v e  venous blood samples  were t aken  from c h i l d r e n  a t  i n t e r v a l s  up t o  5 h 
and 1 2  t o  1 7  samples  from a d u l t s  f o r  up t o  9 h. Plasma ketamine and norketamine 
c o n c e n t r a t i o n s  were measured by gas - l iqu id  chromatography (Clements & Nimmo, 1 9 8 1 ) .  

"i'-',e 1. C k a r a c t e r i s t i c  of ?,iti~nts. ' em & q . d .  
i . v .  i n j e c t i o n  i . m .  i n j e c t i o n  

Number Age ( y r )  Weight (kg) Number Age ( y r )  Weight (kg) Group 

Ch i ld ren  4 (3d') 6 . 6 2 2 . 0  21 .552 .5  5 ( 5 8 )  6 .921 .7  19 .953 .7  
Adul t s  5 ( 3 4  52 2 1 5  69 2 1 3  3 (Id") 4 1  - + 24  64 5 10 

A f t e r  i . v .  i n j e c t i o n  i n  a d u l t s ,  d i s t r i b u t i o n  w a s  v e r y  r a p i d  w i t h  t + ( a )  of 15  If: 3 
min ( s . e . ) ;  plasma c l e a r a n c e  was 8 9 0  5 100 ml/min and t+(B) was 1 6 8  5 1 8  min. 
Plasma ketamine c o n c e n t r a t i o n s  i n  c h i l d r e n  d i d  n o t  d i f f e r  s i g n i f i c a n t l y  from 
t h o s e  i n  a d u l t s  o v e r  t h e  f i r s t  3 h (Table  2 )  bu t  were l o v e r  a t  5 h ( c h i l d r e n  7 9  
ng/ml; a d u l t s  1 5 9  ng /ml ) ,  s u g g e s t i n g  t h a t  t h e  t e r m i n a l  h a l f - l i f e  i s  s h o r t e r  i n  
c h i l d r e n .  Areas under  t h e  c u r v e  from 0 t o  5 h were s i m i l a r  (138  5 4 5  min pg/ml i n  
c h i l d r e n :  135 5 1 8  min pg/ml i n  a d u l t s ) .  I n  c o n t r a s t .  plasma norke tamine  con- 
c e n t r a t i o n s  were i n i t i a l l y  much h ighe r  i n  c h i l d r e n .  D i f f e r e n c e s  were s i g n i f i c a n t  
up t o  60  min bu t  n o t  a t  3 h o r  5 h. Thus,  o x i d a t i v e  demethy la t ion  of ketamine 
a p p e a r s  t o  occur  more r a p i d l y  i n  c h i l d r e n  t h a n  i n  a d u l t s .  Although ketamine i s  
ir h i g h l y  c l e a r e d  d r u g ,  d i s t r i b u t i o n  i n i t i a l l y  accounted f o r  7 0 %  ( r ange  5 6  t o  8 0 % )  
of t h e  d e c r e a s e  i n  plasma c o n c e n t r a t i o n  i n  a d u l t s .  An i n c r e a s e  i n  metabol ism 
vdould have a r e l a t i v e l y  small e f f e c t  on t h e  c o n c e n t r a t i o n  d e c l i n e  i n  t h e  a-phase.  
A f t e r  i . m .  i n j e c t i o n  a b s o r p t i o n  was r a p i d  i n  b o t h  groups w i t h  mean peak plasma 
c o n c e n t r a t i o n s  o f  2 5 7 0  ng/ml a t  1 7  min i n  c h i l d r e n  and 2920  ng/ml a t  22 min i n  
a d u l t s .  There were no s i g n i f i c a n t  d i f f e r e n c e s  i n  plasma c o n c e n t r a t i o n s  between 
groups but  a b s o r p t i o n  d i d  appea r  t o  be f a s t e r  i n  c h i l d r e n  (Tab le  2 ) .  Norketamine 
c o n c e n t r a t i o n s  were s i g n i f i c a n t l y  h ighe r  i n  c h i l d r e n  on ly  a t  60  min. 

Ketamine, ng/ml Norketamine ng ml 
Tab le  2 .  Mean plasma ketamine and. norketamine c o n c e n t r a t i o n s .  

Route Group 5 1 5  60  1 8 0  min 5 1 5  6 0  1 8 0  min 
i . v .+Chi ld ren  2000  9 7 0  630  250 242* 463* 415* 235 

Adul t s  1800 1 0 7 0  516  290  52 283 202 2 09  
Chi ld ren  2 0 9 0  2 1 5 0  1 2 7 0  500  37 279  695* 658 
Adul t s 4 4 0  1 7 1 0  1 4 4 0  7 0 0  !I 83  4 2 2  472 i . m .  4 

* S i g n i f i c a n t l y  d i f f e r e n t  from a d u l t s  ( ~ ~ 0 . 0 5 ,  t - t e s t ) .  
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