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ABSTRACT

The antiepileptic drug sodium valproate was 

studied in 19 epileptic patients with uncontrolled 

seizures of a generalized or partial type. Two-thirds 

of the patients experienced a reduction in seizure fre 

quency ranging from 33 to 100%. Adverse effects oc

curred in 7 (37%) patients and in 4 (21%) the drug 

had to be discontinued. The most serious adverse 

effects were platelet reduction and weight gain.

Minor adverse effects (e.g. nausea, hair loss, SGOT 

elevation, ALKOP^ elevation) were always transient.
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INTRODUCTION

Valproic acid (dipropylacetic acid) is a promis

ing antiepileptic drug only recently introduced into 

this country for clinical usage. Clinical trials by 

investigators in many countries have suggested both 

efficacy and freedom from serious side effects.

Valproic acid (Fig. 1), which lacks a nitrogen 

function and differs markedly in structure from other 

antiepileptic drugs, is also available in the form of 

Sodium Valproate (Fig. 2). The exact mechanism of 

action is unknown, but studies with animals suggest 

that the drug increases brain levels of-aminobutyric 

acid with a corresponding inhibition of seizures .

Although this clinical study was undertaken to 

obtain further data concerning the efficacy of val

proate, it was particularly designed to monitor the 

side-effects of the drug. Other studies have indi

cated that valproate is remarkably free of side-effects, 

unlike other antiepileptic drugs.
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Fig. 1

Fig. 2
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LITERATURE REVIEW

HISTORY

Dipropylacetic acid (2-propylpentanoic acid, 

valproic acid) was first synthesized by Burton in 1881 

(Meunier et al., 1963). Serendipitous discovery of its 

antiepileptic properties took another 82 years, when 

Meunier et al. (1963) realized that several compounds

of disparate structure were similarly effective in an

imals when administered using dipropylacetic acid as 

the common solvent.

Since Carraz et al . (1964) reported the first 

clinical trials of sodium dipropylacetate numerous pub

lications have asserted its antiepileptic properties 

in both experimental and clinical epilepsy. The sodium 

salt is marketed for the treatment of epilepsy in 

France (since 1967), Spain (since 1970), Belgium and 

Holland (since 1971), Switzerland, Italy and the United 

Kingdom (since 1972), Germany (since 1973), as well as 

Japan, Mexico, and several South American nations, 

under the proprietary names of Depakene, Depakine, 

Eurekine, Epilim, Ergenyl, and Labazene (Simon and 

Penry, 1975). Valproic acid was released for use in 

the United States on February 28, 1978, although, it 

has been widely utilized in other countries for the 

past 10 years.

CLINICAL TRIALS

There are few controlled trials of sodium
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valproate in the treatment of epilepsy, and evidence 

of its efficacy comes mainly from open studies. In 

general, the drug has been given to patients already 

receiving but often refractory to other antiepileptic 

medication, which in some cases has been subsequently 

reduced in dosage or even withdrawn completely.

Classification of the epilepsies into specific 

types is based upon a thorough neurological evaluation, 

medical history, and special diagnostic procedures in

cluding electroencephalography (EEG). An extensive 

series of guidelines established by the International 

League Against Epilepsy is currently utilized to clas

sify various seizure types.

A convulsion denotes motor involvement (jerking, 

spasm, etc.). All seizures are not characterized by 

convulsions. Seizures have been described as "elec

trical storms in the brain". Therefore, it is correct 

to use the term "seizure" rather than convulsion when 

referring to an epileptic patient's symptoms.

In the past, seizures were classified as grand 

mal , petit mal, psychomotor, and focal. Although this 

terminology has been excluded by the International 

League classification, it is still in widespread use 

to describe seizure types. The following is a brief 

description of the International League classification. 

Simple Partial Seizures. This type is confined to a 

small area of the brain without significant convulsive

-4-



movements.

Complex Partial Seizures. Commonly called psychomotor 

or temporal lobe epilepsy. During a seizure the 

patient usually displays bizarre movements or actions 

which always involve some form of motor activity. 

Generalized Convulsive Seizures. Commonly called 

grand mal, or tonic-clonic seizures. The entire brain 

undergoes a massive electrical discharge. The individ 

ual often utters a sharp cry, stiffens and falls to 

the ground, and then has generalized, intermittant 

tonic-clonic muscular contractions. At the conclusion 

of this phase, the patient may slip into a deep sleep 

or exhibit some degree of confusion.

Generalized Non-Convulsive Seizures. These include 

absence (petit mal) seizures. Characteristically, 

many patients exhibit only a momentary pause in their 

normal activities, and are completely unaware of the 

momentary lapse in activity, which is frequently un

observed by others.

RESULTS BY SEIZURE TYPE

Pinder et al. (1977) carried out a comprehensive 

analysis of 25 clinical trials with sodium valproate, 

which included a total of 2031 patients. The review 

considered these patients by seizure type, 899 (44%) 

of whom experienced a reduction in seizure frequency 

of at least 75% while on sodium valproate, with 509 

(25%) having a reduction of 33 to 75% and 623 (31%)
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being considered failures of treatment (Pinder et al., 

1977). The duration of therapy and the dosages 

varied widely between and within studies.

Simple Partial

The overall results of 16 uncontrolled trials was 

summarized by Pinder et al. (1977). Seizure frequency 

was reduced by at least 75% in only 34 patients (28%), 

by 33 to 75% in a further 48 patients (40%). Almost 

a third of the group failed to respond satisfactorily 

to sodium valproate (Pinder et al., 1977).

Complex Partial

The efficacy of sodium valproate in the treat

ment of complex partial seizures is similar to that in 

simple partial seizures as described in 26 uncontrolled 

trials and 2 controlled trials. Excellent control of 

seizures was observed in 87 of 308 patients (28%), but 

129 patients (42%) received little or no benefit from 

the drug (Pinder et al., 1977).

Generalized Convulsive

There have been few studies of sodium valproate 

in the treatment of grand mal associated with focal 

features. In a collected total of 21 patients, the 

numbers of patients, in each category (75 to 1007. re

duction, 33 to 75%, or less than 33%) were respectively 

4 (20%), 8 (39%) and 9 (41%) (Barnes and Bower, 1975; 

Simon and Penry, 1975).

Generalized Non-Convulsive
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Sodium valproate is very effective in patients 

with typical absence seizures. In a collected total 

of 29 studies (354 patients) there was a least a 757, 

reduction in seizure frequenty in about two-thirds of 

the patients, and only 45 (137.) failed to show signifi

cant improvement (Pinder et al., 1977).

TOLERANCE AND LONG-TERM TREATMENT

Sodium valproate, either alone or with other anti

epileptic drugs, has been given to patients for periods 

up to 4 years, without any signs of chronic toxicity 

or the development of tolerance (Noronba and Bevan, 

1976). Though the possibility exists that other anti

epileptic drugs may enhance its metabolism, there is no 

evidence that long term efficacy is affected (Rickens 

et al., 1976). Tolerance to antiepileptic drugs can 

occur with long-term treatment, particularly to those 

effective in generalized non-convulsive seizures, but 

it does not seem to be a problem with sodium valproate 

(Haigh and Forsythe, 1975). Adults may be more likely 

to deteriorate during long term treatment than children 

or adolescents (Heathfield et. al., 1976).

ADVERSE EFFECTS

The most commonly reported adverse effects of 

sodium valproate are anorexia, nausea, and vomiting. 

These gastrointestinal disturbances occur in from 9 

to 167, of adults and over 227, of children (Simon and 

Penry, 1975). In general the effects have been tran
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sient, only rarely requiring withdrawal of drug or 

limitation of dose (Simon and Penry, 1975).

The true incidence of drowsiness and sedation 

with sodium valproate is difficult to assess, since 

few patients have received the drug alone and it is 

known to increase the blood levels and hence the se

dative effects of certain other antiepileptic drugs, 

particularly the barbiturates.

Weight gain associated with increased appetite 

has been observed in 7% of 90 patients (Hassan et al.,

1976) and 4% of 116 patients (Volzke and Doose, 1973). 

The overall incidences of either anorexia or increased 

appetite are very low, however, less than 17. of all 

patients (Pinder et al., 1977).

Loss and/or coarsening of hair has been observed 

in some patients receiving sodium valproate with other 

antiepileptic drugs, but there are few reports of hair 

loss occurring in patients receiving it alone (Hassan 

et al. , 1976 ; Simon and Penry, 1975). The condition 

has usually been temporary, has not necessitated with

drawal of drug or reduction in dosage, and was of 

little concern to the affected patients (Pinder et al.

1977) .

Patients on sodium valproate and other antiepi

leptic drugs have experienced slight increases in 

serum alkaline phosphatase (ALKPO^) and transient 

minor elevations of serum transaminase(SGOT) (Volzke
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and Doose, 1973). These have not persisted and there 

were no signs of organ damage. Relative lymphocytosis 

and slight thrombocytopenia have also been noted on 

rare occasions as isolated laboratory abnormalities 

(Pinder et al., 1977)
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METHOD

Nineteen patients, 10 males and 9 females, rang

ing in age from 2 to 28, participated in an open clin

ical study, in an outpatient setting/ The duration of 

treatment has ranged from 3 months to 15 months. Start

ing dose was 15 mg/kg/day which was increased by 5mg/ 

kg/day if seizures occurred until a maximum of 30mg/ 

kg/day was achieved. Table 1 shows the sodium val

proate dosage schedule used. Patients received sodium 

valproate as long as clinical benefit continued and 

no clinically significant toxicity occurred. When 

control was achieved or improved, an attempt was made 

to reduce other anticonvulsants.

The 10 men and 9 women were subject to uncontrol

led seizures despite therapeutic serum concentrations 

of other antiepileptic drugs. All seizure types pre

sented by the patients were classified according to the 

International Classification of Epileptic Seizures

(Gastaut, 1970). As documented by case history, clin

ical observations, and electroencephalogram. The 

primary seizure types were: 1 simple partial; 5 com

plex partial; 9 generalized convulsive; and 14 gener

alized non-convulsive. There were 8 patients with 2 

seizure types and 1 patient with 3 seizure types. Each 

patient's seizure frequency during the trial was com

pared to his historical record prior to the addition 

of valproate to the medication regimen. The conducted
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baseline laboratory study was done on each patient be

fore the start of valproate therapy. This consisted 

of ALKPO^, SGOT, CBC, platelet count, and bleeding 

time. The patient returned in 1 month for ALKPO^, 

SGOT, CBC, and platelet count. Thereafter studies 

were repeated every 2 months. If the patient was on 

any other medication, serum anticonvulsant levels were 

done each time they were in. White Blood Counts were 

done monthly on patients receiving other anticonvul

sants. The patients were observed for weight gain, 

hair loss, and any other adverse effects which would 

present themselves clinically.
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RESULTS

Table 2 summarizes the clinical picture of the 19 

patients under valproate therapy. As 9 patients had 

more than one seizure type and length of the trial is 

limited in time, the analysis of results presents prob 

lems. In particular, patients with minor seizures 

tend to have seizures much more frequently, so in a 

brief trial the effect on these will be easier to e- 

valuate than the effect on major seizures, which often 

are relatively infrequent. Results were tabulated in 

the summary as follows: (1) "Excellent" when seizures

stopped completely without significant adverse effects 

(2) "much improved" when seizures were reduced 75 to 

100%; (3) "improved" when seizures were reduced be

tween 33 and 75%; (4) "no significant improvement"

when seizures were reduced less than 33%.

Of the 29 seizure types presented, in the 19 

patients, complete control was achieved of one, much 

improvement of nine, improvement was achieved of thir

teen, and seven showed no significant improvement in 

seizure type. No patient was regarded as having de

veloped more seizures as a result of valproate therapy 

Tables 3, 4, 5 and 6 analyze the results by seizure 

type.

Tables 7 & 8 analyze the adverse effects. Adverse 

effects occurred in seven (37%) patients and in four 

(21%) the drug had to be discontinued. Patient #1,
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following 1 year of treatment, showed an increase in 

weight of 12 kg and laboratory analysis revealed a 

platelet count of only 55,000. The patient returned 

in 1 week and the platelet count was back up to 103,000 

However, the following week it dropped to 61,000 and
*

the drug was discontinued.

Patient #4, following 4 months of treatment, had 

nose bleeds and a platelet count of 41,000. A follow

up count in 1 week was 53,000 and the drug was discon

tinued .

Patient #9, following 3 months of treatment, re

vealed a 1-month weight gain of 4.4 kg and the drug 

was discontinued.

Patient #10, following 9 months of treatment, 

revealed a 5-month increase of 8 kg and the drug was 

discontinued.

Significant weight gain also occurred in three 

other patients. However, they all showed a subse

quent reduction and the drug was continued.

CARROLL COLLEGE LIBRARY 
HELENA, MONTANA
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DISCUSSION AND CONCLUSIONS

The results of this uncontrolled open study of 

valproate therapy supports the finding that the drug 

has a broad range of antiepileptic activity. However, 

the appearance of adverse effects in seven patients 

(37%) is a direct contradiction to the literature re

viewed .

The reduction in overall seizure frequency close

ly approximates that reported in the most recent review 

of all the clinical trials (Pinder et al., 1977). The 

difference could be due to the small number of subjects 

in this trial. However, a more precise definition of 

efficacy requires controlled double-blind clinical 

studie s.

In regard to specific seizure types, this study 

for complex partial, and generalized non-convulsive 

seizures is consistent with the review by Pinder et al. 

(1977). However, our results in regard to generalized 

non-convulsive seizures show a noticeable difference. 

Again, the difference could be attributed to the small 

number of patients in the group, but this emphasizes 

further the need for controlled clinical trials.

In the review by Pinder et al. (1977), they 

indicated that sodium valproate is remarkably free 

of adverse effects, in the general context of anti

epileptic drugs. The enthusiasm and public pressure 

for early release of sodium valproate was due mainly
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to the belief that, unlike other antiepileptic drugs, 

it does not cause any severe adverse effects. This 

belief has been supported by the literature. However, 

this study suggests that sodium valproate does cause 

severe adverse effects. Certainly, serious adverse 

effects cannot be considered rare when four (21%) of 

the patients were withdrawn from the drug. It seems 

that the adverse effects of valproate were direct 

effects of valproate and were not due to the inter

actions with other antiepileptic drugs since no in

crease in serum levels of other medications was ob

served although, this is by no means certain. Further

more, the adverse effects disappeared following re

moval from valproate therapy and two of the patients 

withdrawn were on no other medication. Therefore, this 

clinical study of valproate does not indicate that it 

is an exceptionally safe drug and all physicians should 

use precaution when treating patients with the drug.
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TABLE #1

Na VALPROATE (VALPROIC ACID) DOSAGE SCHEDULE USED

Body
Weight

(kg)
15 mg/kg/day 20 mg/kg/day 25 mg/kg/day 30 mg/kg/day

7 am 3 pm 10 pm 7 am 3 pm 10 pm 7 am 3 pm 10 pm 7 am 3 pm 10 pm

10-14.9 250 0 0 250 0 0 250 0 0 250 0 250

15-19.9 250 0 0 250 0 0 250 0 250 250 0 250

20-24.9 250 0 0 250 0 250 250 0 250 250 250 250
25-29.9 250 0 250 250 0 250 250 250 250 250 250 250

30-34.9 250 0 250 250 250 250 250 250 250 500 250 250

35-39.9 250 0 250 250 250 250 500 250 250 500 250 250

40-44.9 250 250 250 250 250 250 500 250 250 500 250 500

45-49.9 250 250 250 500 250 250 500 250 500 500 500 500
50-54.9 250 250 250 500 250 250 500 250 500 500 500 500

55-59.9 250 250 250 500 250 500 500 500 500 750 500 500

60-64.9 500 250 250 500 250 500 500 500 500 750 500 750

65-69.9 500 250 250 500 250 500 750 500 500 750 500 750

70-74.9 500 250 250 500 500 500 750 500 500 750 750 750

75-79.9 500 250 500 500 500 500 750 500 750 750 750 750

80-84.9 500 250 500 750 500 500 750 500 750 1000 750 750

85-89.9 500 250 500 750 500 500 750 750 750 1000 750 1000

Schedule recommended by manufacturer
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TABLE #2

CLINICAL DETAILS OF PATIENTS IN SODIUM VALPROATE TRIAL
Patient
Number Age

Age of 
Seizure 
Onset

Additional
Medication Seizure Type Result

Duration of 
Treatment

1 (F) 28 15 Phenobarbitol 1) Simple Partial 1) Much improved 12 months
2) Complex Partial 2) Much improved
3) Generalized Convulsive 3) Much improved

2 (F) 16 2 None 1) Generalized Convulsive 1) Improved 4 months
2) Generalized Non-

Convulsive 2) Improved

3 (M) 25 19 Phenobarbital 1) Generalized Convulsive 5 months
Mysoline 2) Complex Partial 1) S 2) No significant

improvement

4(M) 24 15 Mysoline 1) Generalized Convulsive 1) Improved 4 months
2) Generalized Non-

Convulsive 2) Improved

5 (M) 11 2 Phenobarbital 1) Generalized Non-
Convulsive 1) Improved 6 months

6 (M) 8 Birth None 1)Generalized Convulsive 1) Much improved 9 months
2)Generalized Non-Convulsive: 2) Much improved

7 (F) 11 Birth None l)Generalized Non-Convulsivei 1) Much improved 8 months

8 (M) 28 13 None l)Generalized Convulsive 1) Much improved 15 months
2)Complex Partial 2) Much improved

9 (F) 15 5 None 1)Generalized Non-Convulsive! 1) Improved 3 months
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TABLE #2 (continued)

Patient Age of Additional _ . . _
Number Age Seizure 'Medication „ . _ _ ,, - .Seizure Type Result Treatment

-18-

10 (F) 22 11 None 1) Generalized
2) Generalized

Convulsive
N on-C onvu1s ive

1) Improved
2) Improved

9 months

11 (M) 14 3 None 1)Complex Partial 1)Improved 8 months

12 (F) 17 16 None 1)Generalized Non-Convulsive l)Excellent 9 months

13 (M) 25 Birth Dilantin 1)Generalized Non-Convulsive 1)Improved 8 months

14 (F) 21 2 None 1)Complex Partial 1)Improved 5 months

15 (M) 19 6 Months Dilantin

Phenobarbital

1) Generalized

2) Generalized

Convulsive

N on-C onvu1s i ve

1) No significant
improvement

2) No significant
improvement

11 months

16 (F) 13 3 Phenobarbital 2)Generali zed N on-C onvulsive 1)Improved 8 months

17 (F) 6 3 None l)Generalized N on-C onvu1s ive l)No significant 
improvement

7 months

18 (M) 24 16 Phenobarbital 1) Generalized

2) Generalized

Convulsive

N on-C onvu1s i ve

1) No significant
improvement

2) No significant
improvement

7 months

19 (M) 3 2 Ethosuximide 1)Generalized Non-Convulsive 1)Improved 3 months

M = Male F = Female



TABLE #3

TREATMENT OF SEIZURES WITH SODIUM VALPROATE

No. of Reduction in Seizure Frequency

Seizure Type Patients 100-75% 75-33% <33%b

1) Simple Partial 1 1 0 0

2) Complex Partial 5 2 2 1

3) Generalized
Convulsive 9 3 3 3

4) Generalized
Non-Convulsive 14 3 8 3

Total 29 9 (30%) 13 (43%) 7 (23%)

a. 8 patients with 2 seizure types and 1 patient with 3 seizure 
types.

b Includes those who were unchanged.

TABLE #4
RESULTS OF TREATMENT OF COMPLEX PARTIAL SEIZURES WITH 

SODIUM VALPROATE

Reduction in Seizure Frequency

No. of Patients 100-75% 75-33% <33%

5 2
(40%)

2
(40%)

1
(40%)

♦
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TABLE #5

RESULTS OF TREATMENT OF GENERALIZED CONVULSIVE SEIZURES 
WITH SODIUM VALPROATE

No. of Patients

Reduction

100-75%

in Seizure

75-33%

Frequency

<33%

9 3 3 3
(33%) (33%) (33%)

TABLE #6

RESULTS OF TREATMENT OF GENERALIZED NON-CONVULSIVE 
SEIZURES WITH SODIUM VALPROATE

Reduction in Seizure Frequency

No. of Patients 100-75% 75-33% <33%

14 3 8 3

(21%) (57%) (21%)

TABLE #7
ADVERSE EFFECTS WHILE ON VALPROATE THERAPY

No. of Patients
SGOTa

Elevation
ALKPO^

4
Elevation

Platlet Count 
Reduction

Prolonged 
Bleeding Time

19 1 2 2 2
(5%) (11%) (11%) (11%)

Drug Dis-
Anorexia Weight Harr Gastrointestinal Na Valproate Alone continued

Gain Loss Drowsiness Due to Ad
verse
Effects

0 6

(32%)

2

(11%)

0 0 4

(21%)

a £ b SGOT elevation and ALKPO^ elevation was transient in all 
three cases.
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TABLE #8

ADVERSE EFFECTS OF PATIENTS IN SODIUM VALPROATE TRIAL

Patient Number ALKPO,
Elevation

SGOT
Elevation

Platelet
Count

Reduction

Prolonged
Bleeding

lime

Weight Gain Hair Loss Gastrointestinal Drowsiness Anorexia Lymphocytosis Drug Discontinued 
Qje to Adverse

Effects

1 No No Yes Yes Yes Yes No No No No Yes
2 No No No No No No No No No No No
3 No No No No No No No No No No No
4 Yes Yes Yes Yes No No No No No No Yes
5 No No No No No No No No No No No
6 No No No No No No No No No No No
7 No No No No Yes No No No No No No
8 No No No No No No No No No No No
9 No No No No Yes No No No No No Yes

10 No No No No Yes No No No No No Yes
11 No No No No No No No No No No No
12 No No No No No No No No No No No
13 No No No No Yes No No No No No No
14 No No No No No No No No No No No
15 No No No No No No No No No No No
16 No No No No Yes No No No No No No
17 No No No No No No No No No No No
18 Yes No No No No No No No No No No
19 No No No No No No No No No No No
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