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PLASMA CONCENTRATIONS OF DOXAPRAM I N  MAN DURING VARIABLE-RATE 
INTRAVENOUS I N F U S I O N  
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Univers i ty  and Department o f  Therapeut ics  & C l i n i c a l  Pharmacology, The Royal 
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Doxapram is used as a r e s p i r a t o r y  s t imulant  i n  p a t i e n t s  wi th  r e s p i r a t o r y  f a i l u r e  
and i n  pos t -opera t ive  p a t i e n t s ;  pharmacokinetic p r o p e r t i e s  i n  man have r e c e n t l y  
been i n v e s t i g a t e d  (Robson & P r e s c o t t ,  1979) .  In  t h i s  s tudy  w e  r e p o r t  r e s u l t s  
o b t a i n e d  with a v a r i a b l e - r a t e  in t ravenous  i n f u s i o n  regimen; t h i s  w a s  designed 
t o  achieve r a p i d l y  and maintain a cons tan t  Plasma doxapram concent ra t ion  dur ing  
s t u d i e s  on r e s p i r a t o r y  func t ion  i n  hea l thy  volunteers  over  a 1-h p e r i o d .  
Subsequently t h e  regimen was t r i e d  i n  a b r o n c h i t i c  p a t i e n t  over  4h. 

S i x  f a s t i n g  v o l u n t e e r s  r e c e i v e d  an intravenous i n j e c t i o n  of  doxapram 
(1.5 mg kg-l) and f i v e  subsequent ly  rece ived  (on a s e p a r a t e  occas ion)  an infus ion  
(6.5 mg kg-l) a t  c o n s t a n t  r a t e  over  2h. Frequent venous blood samples were 
taken and plasma assayed f o r  doxapram by g.1.C. The plasma doxapram 
concentrat ion-t ime d a t a  a f t e r  in t ravenous  i n j e c t i o n  and a f t e r  c o n s t a n t - r a t e  
in t ravenous  i n f u s i o n  were f i t t e d  by a 3-compartment model. Mean (+ s . e . )  
t e r m i n a l  plasma h a l f - l i v e s  ( h )  o f  6.0 .+_ 1.4  and 7 .4  1 .5  (n = 51, and mean t o t a l  
body c learances  ( m l  min-l kg-l) of 6 .5  2 1.0 and 6 .1  2 0.7, a f te r  i n j e c t i o n  and 
a f t e r  in fus ion  r e s p e c t i v e l y ,  d i d  not  d i f f e r  s i g n i f i c a n t l y .  

An int ravenous regimen w a s  sought  t o  achieve r a p i d l y  and t o  maintain a cons tan t  
plasma doxapram concent ra t ion  of 2 pg m 1 - l .  One method (Vaughan & Tucker, 1976) 
r e q u i r e d  4 s imultaneous in t ravenous  a d m i n i s t r a t i o n s ;  i n  a d d i t i o n  t h e  r a p i d  bolus  
i n j e c t i o n  r e q u i r e d  produced very unpleasant  s i d e - e f f e c t s .  An e m p i r i c a l  approach 
i n  which a c o n s t a n t - r a t e  i n f u s i o n  of  s h o r t  dura t ion  was followed by an infus ion  
a t  vary ing  r a t e  avoided t h i s  problem. Infus ion  r a t e s  dur ing  t h e  l a t t e r  per iod  
were c a l c u l a t e d  by analogue computer and converted t o  poten t iometer  s e t t i n g s  on 
a var iable-speed infus ion  pump; t h e  s e t t i n g  was manually r e a d j u s t e d  a t  t h e  end 
of each 3-minute i n t e r v a l  throughout  t h e  i n f u s i o n .  

Measured concent ra t ions  dur ing  t h e  v a r i a b l e - r a t e  i n f u s i o n  over  50 t o  60 min were 
i n  good agreement wi th  t h e  d e s i r e d  concent ra t ion  i n  3 o u t  o f  6 t r i a l s  (Table) .  
The regimen, a d j u s t e d  f o r  body wcight ,  was a l s o  used i n  a b r o n c h i t i c  p a t i e n t  and 
a mean concent ra t ion  o f  2 . 0  t 0.17  pg m l - l  
over  Ah. 

(n = 5)  was found dur ing  infus ion  

A s i m p l i f i e d  regimen is  proposed f o r  t h e  intravenous a d m i n i s t r a t i o n  o f  doxapram 
i n  which t h e  i n f u s i o n  r a t e  i s  s u c c e s s i v e l y  reduced. For a drug wi th  mult i -  
compartmental d i s t r i b u t i o n  t h i s  appears  p r e f e r a b l e  t o  one wi th  success ive  
i n c r e a s e s ,  a s  c u r r e n t l y  recommended ("Dopram" Data Shee t ,  A . H .  Robins, 1977) ,  
s i n c e  t h e  l a t t e r  g ive  r i se  t o  h i g h  concent ra t ions  dur ing  a prolonged i n f u s i o n .  

Table: Plasma doxapram c o n c e n t r a t i o n s  (pg m l - l )  dur ing  v a r i a b l e - r a t e  in fus ion .  

Subjec t  1 2* 3* 

M e a n  2 . 1  1 . 9  2 . 2  2.4 2.8 2.5 

s . e .  0.06 0 . 2 0  0.09 0.15 0.08 0.06 

n 8 5 3 4 8 4 

* r e p l i c a t e  t r i a l s  
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