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CIPROFLOXACIN PHARMACOKINETICS IN SUBJECTS WITH NORMAL AND 
IMPAIRED RENAL FUNCTION 
D.E. Rober t s* ,  D .B .  Webb and A . W .  A s s c h e r ,  Depa r tmen t s  o f  Pharmacy' and Renal 
M e d i c i n e ,  C a r d i f f  Royal I n f i r m a r y ,  C a r d i f f .  

The  a n t i b a c t e r i a l  s p e c t r u m  o f  c i p r o f l o x a c i n  s u g g e s t s  i t  may be o f  v a l u e  i n  t r e a t -  
i n g u r i n a r y  t r a c t  i n f e c t i o n s  (UTI). We t h e r e f o r e  s t u d i e d  i t s  p h a r m a c o k i n e t i c s  i n  
h e a l t h y  v o l u n t e e r s  and p a t i e n t s  w i t h  r e n a l  impa i rmen t  t o  e s t a b l i s h  dosage  gu ide -  
l i n e s .  Loca l  e t h i c a l  commi t t ee  a p p r o v a l  and f u l l y  in fo rmed  c o n s e n t  were o b t a i n e d .  

24 s u b j e c t s ,  we igh ing  6 8 ~ 1 4  kg were  e q u a l l y  d i v i d e d  i n t o  f o u r  g r o u p s  a c c o r d i n g  t o  
c r e a t i n i n e  c l e a r a n c e  ( C l c r )  - g r o u p  I > 8 0 ,  group  I1 31-80, g r o u p  111 10-30 ,  g roup  
IV c10 ml.min-l  1 . 7 3  rn-2. F o l l o w i n g  c o l l e c t i o n  o f  b a s e l i n e  s a m p l e s  o f  plasma and  
u r i n e ,  100 mg c i p r o f l o x a c i n  w a s  i n j e c t e d  i n t r a v e n o u s l y  o v e r  5 min .  Plasma samples 
were  c o l l e c t e d  a t  0 . 5 ,  1,  1 . 5 ,  2 ,  4 ,  6, 8 ,  1 2  and 2 4  h and a l s o  a t  48 h f o r  
g r o u p s  111 and I V .  U r i n e  samples were  c o l l e c t e d  o v e r  0-2,  2 - 4 ,  4-6,  6 -8 ,  8 -12 ,  
12-24 ,  24-48 h and a l s o  o v e r 4 8 - 7 2  h f o r  g r o u p s  111 and I V .  C i p r o f l o x a c i n  was 
a s s a y e d  by HPLC (Wingender  e t  a l . ,  1 9 8 4 ) .  Plasma c l e a r a n c e  ( C l p )  and d i s t r i b u t i o n  
volume ( V d j  were  c a l c u l a t e d  on  a two compartment open  model .  Renal  c l e a r a n c e  
( C l r )  was c a l c u l a t e d  by t h e  s t a n d a r d  method and n o n - r e n a l  c l e a r a n c e  ( C l n r j  f rom: -  
C l n r  = C l p - C l r .  C o r r e l a t i o n s  be tween V d  and  body w e i g h t  were by l i n e a r  
r e g r e s s i o n ,  c o r r e l a t i o n s  be tween C l p ,  C l r  and C l c r  were by S p e a r m a n ' s  r a n k  
a n a l y s i s .  

V d ,  which was r e l a t e d  t o  i d e a l  body w e i g h t  ( I B W )  ( r = 0 . 7 4  p < O . O O l )  b u t  n o t  t o  
a c t u a l  body w e i g h t  ( A B W ) ,  w a s  2 .250 .6  l . k g - I  of IBW. 
C l p  ( r s = 0 . 5 0  n=24 p<O.O2) and C l r  ( r s = O . g 3  n=24 p<O.OOl). I n  g roup  I 57+9% of  
t h e  d r u g  was e l i m i n a t e d  r e n a l l y  and  43% n o n - r e n a l l y .  C l r  w a s  a p p r o x i m a t e l y  
3 x C l c r  i n  g roup  I ,  2 .5xClc r  i n  g r o u p  11, 1 . 5 x C l c r  i n  g roup  111 and a p p r o x i m a t e l y  
e q u a l  t o  C l c r  in group  I V  ( s e e  t a b l e ) .  C l n r ,  which was n o t  r e l a t e d  t o  a g e ,  s e x ,  
I B W ,  ABW o r  C l c r ,  was 238597 ml .min - I .  I n  h e a l t h y  v o l u n t e e r s  30-43% of  t h e  d r u g  
was r e c o v e r e d  f rom t h e  u r i n e  as m e t a b o l i t e s  (Hof fken  e t  a l . ,  1 9 8 5 ) .  

C l c r  c o r r e l a t e d  w i t h  b o t h  

Group C l c r  C l r  C l P  
m l  .min- l  m l  .min- l  ml .min-l  x 

I 100 300 5 38 100 
I1 50 125 363 67 
111 30 45 283 53  

47 I11 10 15 
IV 0 0 2 38 253 4 4  

The c i p r o f l o x a c i n  M I C  f o r  common p a t h o g e n s  i n  
1 9 8 4 ) .  T h i s  l e v e l  was exceeded  f o r  o v e r  1 2  h 
g r o u p  I11 and f o r  754 h i n  g r o u p  I V .  S u b j e c t  
c i p r o f l o x a c i n  w i t h  c h r o n i c  d o s i n g ,  we Sugges t  

F o r  e s t a b l i s h i n g  t h e r a p e u t i c  
g u i d e l i n e s  C l p  was c a l c u l a t e d  
f rom:  

mean C l n r  ( 2 3 8  ml .min - I )  t C l r ,  

f o r  t h e  v a l u e s  o f  C l c r  shown i n  
t h e  t a b l e .  

u r i n e  i s  2 mg.1-I (Reeves  e t  a l . ,  
i n  g r o u p s  I and 11, f o r  1053 h in 
t o  t h e  e f f i c a c y  and  t o x i c i t y  of 
t h a t  f o r  UTI 100 mg t d s  s h o u l d  b e  

g i v e n  t o  p a t i e n t s  w i t h  a C l c r  <30 ml.min-',  and 200 mg bd t o  p a t i e n t s  w i t h  a C l c r  
of 30-50 ml .min- I ,  i n s t e a d  of t h e  u s u a l  dose  o f  250 mg b d .  

Wingender ,  W .  e t  a l .  ( 1 9 8 4 ) .  Eur. J. C l i n .  M i c r o b i o l .  3 :  355-359. 
Reeves ,  D . S .  e t  a l .  ( 1 9 8 4 ) .  J. Ant imic rob .  Chemother.  1 3 :  333-346. 
Hof fken ,  G. e t  a l .  ( 1 9 8 5 ) .  A n t i m i c r o b .  Ag. Chemother.  27: 375-379. 


