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THE DIURNAL FLUCTUATIONS IN FREE AND TOTAL SERUM VALPROIC ACID 
CONCENTRATION AT STEADY STATE IN E P I L E P T I C  CHILDREN 

0 - Total V A  Level significantly affect t h e  f r e e  f r ac t ion  of valproic 
acid and hence  t h e  t o t a l  VA concen t r a t ion  is 
t h e  major de t e rminan t  of f r e e  f ract ion.  Achievement  
of high "peak" t o t a l  (and f r ee )  s e rum VA 
concentrat ions may b e  required for  t he rapeu t i c  
eff icacy.  I t  remains to be  assessed whether  
a f r e e  VA the rapeu t i c  concen t r a t ion  can  b e  
established. 
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Valproic acid (VA) a broad spec t rum ant iconvulsant  is widely used in paediatrics.  
The clinical  value of monitoring to t a l  s e rum VA levels is controversial .  
t he rapeu t i c  range of t o t a l  serum VA concentrat ions is 50-100 g / m l  (Schobben et 
a1 1980). VA is 90% bound to albumin ( to t a l  VA levels 80 pg/ml) and  t h e  binding 
is s a tu rab le  at higher levels (Gugler and Mueller 1978). The c l e a r a n c e  of VA is capac i ty  
l imited and binding sensit ive.  The f r e e  f ract ion of t h e  Crrug, vh ich  de te rmines  t h e  
f r e e  concen t r a t ion  may b e  t h e  major de t e rminan t  of t h e  pharmacological e f f e c t .  
Recen t  binding s tudies  in adul ts  have demons t r a t ed  g rea t e r  f luctuat ions in f r e e  VA 
concentrat ions when compared  t o  to t a l  VA concentrat ions (Marty et a1 1982, Riva 
et a1 1983a) and  similar f luctuat ions in f r e e  levels have been shown in children (Riva 
et a l ,  1983b). 
The present  s tudy invest igated t h e  f luctuat ions in f r e e  and  t o t a l  VA concentrat ions 
within a dosing interval  in a group of epi lept ic  children and assessed t h e  influence 
of f r e e  fatty ac ids  (FFA) on to t a l  and f r e e  VA concentrat ions.  
Concentrat ions of f r e e  and  t o t a l  VA were  measured in 9 children with epilepsy (3M, 
6 F  mean a g e  9.8 2 4.7 years). 6 pat ients  were  well  controlled and  3 poorly controlled.  
All pa t i en t s  were  receiving e i the r  a tw ice  or t h r e e  t imes  daily regimen of sodium 
valproate ,  t h e  durat ion of t r e a t m e n t  being g r e a t e r  than 4 weeks. O n e  pa t i en t  also 
received carbamazepine.  
Total  and f r e e  VA concentrat ions a t  0,2,4,6 and  8 hours post dose w e r e  measured 
using an  enzyme  immunoassay technique (EMIT and EMIT Freelevel  System 1, Syva, U.K.) 
Fluctuat ions in f r e e  concentrat ion throughout a n  8 hour period 107 f 31%, mean 
? SD, n = 9) were  a lmos t  double t h e  f luctuat ions in to t a l  concentrat ions (55 ? 20%, 
n = 9) at t h e  corresponding t imes.  Fig. 1 i l lust ra tes  t h e  relationship be tween  to t a l  
VA level and f r e e  f ract ion.  The f r e e  f ract ion is highest  when t h e  t o t a l  concentrat ion 
is t h e  highest. 
between free fract ion and  to t a l  concentrat ion of VA in t h e  combined d a t a  (F = 49.5 
p<O.OOl). FFA concen t r a t ion  did not  have a significant effect on t h e  f r e e  f ract ion 
of VA (F = 0.5 NS). 
There were  no d i f f e rences  observed between t h e  diurnal range of f r e e  VA concentrat ion 
in pat ients  who were  well  3r poorly controlled.  
of VA with increasing t o t a l  VA levels resul ted in significant f luctuat ions in t h e  f r e e  

A proposed 

Using analysis of covariance,  a posit ive association was  observed 

Alterat ions in t h e  f r e e  f ract ion 

Diurnal Fluctuations in Total VA Levels  
and Free Fraction [Mean ’ SEM* 

concentrat ion.  
in f r e e  f ract ion of VA is probably due  to a saturat ion 

The larger  t han  expec ted  increase 
= g1 




