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Clinical Efficacy of Valproic Acid in Relation to Plasma Levels 
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SUMMARY: Valproic acid is a new 
antiepileptic drug recently introduced in 
the United States for the treatment of 
absence seizures. In this study on patients 
with absence and other seizure types, the 
majority of patients achieved optimal 
control within four weeks of therapy. No 
patient responded to valproic acid who did 
not show an initial clinical response by 

RESUME: L'acide valproique est un 
nouveau medicament recemment lance 
aux Etats Unis pour le traitement des crises 
d'absence. Dans la pre'sente etude portant 
sur I'absence et d'autres formes de crises 
epileptiques, la majorite des patients out 
atteint un controle optimal en moins de 
quatre semaines de traitement. Aucun 
patient qui n'avait repondu avant 4 
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four weeks of active therapy. Optimal 
response was generally achieved when 
plasma levels were greater than 55 ng/ml. 
Excellent clinical response was observed in 
the treatment of absence and myoclonic 
seizures. Twenty-two patients continued in 
a long term study have maintained the 
same degree of seizure control as observed 
at the time of optimal control. 

semaines ne reagit eventuellement a l'acide 
valproique. La re'ponse optimale fut ge'ne-
ralement obtenue lorsque les taux plas-
matiques depassaient 55ng/ml. Une re'
ponse clinique excellentefut observee dans 
le traitement des absences ou des myo
clonies. Les 22 patients suivis a long terme 
ont maintenu les mimes resultats qu'in-
itialement. 

INTRODUCTION 
Valproic acid is a new antiepileptic 

drug recently licensed in the United 
States for the treatment of absence 
seizure disorders. It has been used in 
Europe for over ten years. Clinical 
studies have been conducted in this 
country for four years (Adams, 1978; 
Mattson et al., 1978; Wilder et al., 
1978). Most workers (Loiseau et al., 
1975; Schobben et al., 1975; Simon 
and Penry, 1975) have reported 
therapeutic plasma levels in the range 
of 50 to 100/ug/ml, however, 
correlation with time required to 
achieve these levels has not been docu
mented. We report the clinical efficacy 
of valproic acid in relation to plasma 
levels and time of onset of clinical 
response in relation to initiation of 
therapy. 

The majority of patients had an 
initial clinical response after three 
weeks of valproic acid therapy. 
Plasma levels were greater than 
55/jg/ml. The initial clinical response 
corresponded to the optimal response 
in eleven of twenty-two patients. No 
patient responded to valproic acid 
who did not show an initial clinical 

response by the fourth week of 
therapy. 

MATERIALS AND METHODS 
Twenty-five patients with absence 

seizures were the subjects, fourteen 
were males and eleven were non-
gravid females. Ages ranged from 14 
to 39 years (mean 23.9 years). The age 
of seizure onset ranged from 18 
months to 25 years. Four patients had 
only absence seizures. Nineteen had a 
history of generalized tonic clonic 
seizures. Six had myoclonic seizures 
and eight had a history of partial 
seizures. Twenty-three patients with 
absence seizures were medically 
refractory and were receiving one to 
three antiepileptic drugs prior to the 
study. Two patients with absence 
seizures were treated only with 
valproic acid. One patient was 
dropped from analysis because of non
compliance. 

The acute phase of the study lasted 
16 weeks: a four week pre-entry 
period, a two week single blind 
placebo lead-in period, and ten weeks 
of valproic acid therapy. The starting 
dose ranged from 7.5 to 13.6mg/kg/ 
day (average 11.2mg/kg/day) in three 
divided daily doses and the dosage was 
increased weekly depending on clinical 
response to a maximum of 17.9 to 
62.5mg/kg/day (average 42.7mg/kg/ 
day). 

A seizure calendar was kept by all 
patients and six hour telemetered 
electroencephalograms were obtained 
at the end of the pre-entry period, after 
two weeks of placebo, and after 10 
weeks of valproic acid therapy. 

Anticonvulsant drug plasma levels 
were drawn at weekly intervals at 
similar times on each visit for eight 
weeks and then bi-monthly. Valproic 
acid assay was performed as described 
by Bruni et al. (1978). Other 
antiepileptic drugs were assayed as 
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TABLE I 

Response to Valproic Acid and Plasma Levels 

Patient 

1 
2 
3 
4 
5 
6 
7 
8 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Initial Response 

Time(wks) 

3 
3 
3 
— 
1 
3 
3 
3 
3 
1 
3 
3 
3 
3 
2 
3 
2 
2 
3 
4 
3 
3 
— 
1 

Plasma Levels 
(Mg/ml) 

64.6 
100.0 
55.0 
— 

55.4 
47.0 
63.2 
66.0 
61.8 
55.3 
78.0 
78.7 
65.6 
80.0 
84.7 
38.0 

129.0 
78.0 
60.0 
86.0 
78.4 
97.6 
— 

68.8 

Time(wks) 

3 
4 
3 
— 
4 
4 
3 
5 
3 
3 
8 
8 
3 
3 
5 
3 
3 
3 
3 
4 
3 
8 
— 
1 

Optima) Response 

Plasma Level 
(Mg/ml) 

64.6 
75.4 
55.0 
— 

62.2 
55.4 
63.2 
98.6 
61.8 
75.1 

110.0 
64.9 
65.6 
80.0 
87.5 
38.0 

136.0 
94.0 
60.0 
86.0 
78.4 

136.0 
— 

68.8 

Absence Seizure 
Reduction (%) 

- 53 
-100 
-100 
+433 
- 85 
- 98 
- 70 
- 93 
- 79 
- 79 
-100 
- 91 
- 91 
- 92 
-100 
- 99 
-100 
-100 
-100 
-100 
-100 
- 68 
- 24 
-100 

Patient 4 — Deterioration 
Patient 9 — Non-compliant 
Patient 24 — No significant improvement 

TABLE II 

Optimal Seizure Control in Relation to 
Plasma Levels 

Plasma Level (/jg/ml) 
<55 
5 5 - 6 0 
61 - 70 
71 -80 
81 - 136 

Number of Patients 
1 
3 
7 
4 

_7 
22 

described by Perchalski et al. (1973). 
Twenty-two patients were in a long 

term study which is still in progress. 

RESULTS 
Table 1 summarizes the clinical 

efficacy of valproic acid, its relation to 
plasma levels, and the time of onset of 
clinical response. All patients except 
one showed an initial response by 
three weeks of therapy. On the dose 
schedule outlined, optimal response 

was achieved by four weeks in 17 
patients (77 per cent). Optimal re
sponse was generally achieved when 
plasma levels were greater than 
55/ug/ml (21 patients); one patient 
achieved optimal control at 38/ig/ml. 
One patient showed only mild 
improvement and one patient de
teriorated despite therapeutic plasma 
levels of valproic acid. It is important 
to note that for optimal control some 
patients (7) required levels greater 
than 80jug/ml. Table 2 summarizes 
optimal absence seizure control in 
relation to plasma levels in the twenty-
two patients who showed a significant 
response. 

The response to valproic acid was 
best in absence and myoclonic 
seizures. Nineteen patients had a 
greater than 75 per cent absence 
seizure reduction. The response of 
other seizure types is reported in detail 
by Villarreal et al. (1978). 

The twenty-two patients in the long 
term study have maintained the same 

degree of seizure control as observed 
at the time of optimal response. No 
patient has "escaped" from control. 

DISCUSSION 
In this study valproic acid was 

found to be highly efficient in the 
treatment of absence seizures. The 
usefulness of plasma monitoring of 
antiepileptic drugs has been well 
established (Buchtal and Lennox-
Buchtal, 1972; Sherwin and Robb, 
1972; Penry et al., 1972; Kutt and 
Penry, 1974). Plasma monitoring of 
antiepileptic drugs helps the physician 
to adjust the dose individually, making 
allowance for differences in absorp
tion, biotransformation, excretion, 
and response. In addition, it may help 
in determining compliance and in 
preventing certain dose-related side 
effects. The interaction between 
antiepileptic drugs is another phe
nomenon that can be studied by 
plasma level drug determinations. 

The correlation between plasma 
levels of valproic acid and daily dose is 
only fair (R-0 .349, Bruni et al., 1978; 
Meijer and Hessing-Brand, 1973; 
Schobben and Van Der Kleijin, 1974), 
however, a high correlation exists 
between clinical control and plasma 
levels. Twenty-one patients responded 
optimally with levels greater than 
55jug/ml. Some patients require levels 
greater than 80/ug/ml. Therapeutic 
plasma levels can be achieved within 
three to four weeks in the majority of 
patients. Optimal seizure control can 
be reached after four weeks in the 
majority of patients. Four weeks is the 
longest trial period necessary to 
determine a patient's response 
provided recommended plasma levels 
are achieved. Failure to respond by 
this time indicates treatment failure. 

During the initiation of valproic 
acid therapy, interaction with other 
antiepileptic drugs has to be con
sidered. In this group of patients, 
Wilder et al. (1978) found significant 
elevation of phenobarbital in eleven of 
thirteen patients, requiring reduction 
in the phenobarbital dose. Ten of 
fifteen patients had lower phenytoin 
levels, but only three required an 
increase in dose while on concurrent 
valproic acid therapy. 

Plasma levels, in addition to 
defining a therapeutic range, also alert 
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the physician to the development of 
possible side effects. In this group of 
patients, Willmore et al. (1978) found 
significant but transient elevation of 
hepatic enzymes in four patients. 
Enzymes returned to normal with 
reduction of daily dose and cor
responding lower plasma levels. 

In conclusion, valproic acid can 
help reduce the number of uncon
trolled epileptics. Plasma level 
determinations have helped con
siderably in evaluating this new 
antiepileptic drug, however, plasma 
level determinations are only one 
aspect in the treatment of the epileptic 
patient and these should be used in 
conjunction with sound clinical judge
ment. 
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