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ABSTRACT: Background: Weight gain has been recognized as a common adverse effect of valproic 
acid (VPA) that leads to discontinuation in some patients but its incidence and correlates have been 
rarely studied. Methods: We have analyzed the records retrospectively and interviewed 70 adult 
patients attending an epilepsy clinic on VPA mono- or polytherapy followed over a median of 27 
months (range 3-189), as well as 20 patients on carbamazepine (CBZ) monotherapy. Patients were 
divided into non-weight gainers (< 5% baseline body weight), mild-moderate weight gainers (5-10% 
body weight) and marked weight gainers (> 10% body weight). The following variables were statisti­
cally analyzed to determine their relationship to weight gain: gender, age, body mass index, drug dose, 
personal or family history of obesity and monotherapy versus polytherapy. Results: Seventy-one per­
cent of the VPA group were weight gainers versus 43% in the CBZ group. A weight gain of more than 
4 kg in 70% of the VPA group was observed. The weight gain was often sustained and frequently 
socially significant to the patients. Patients below or within normal range body mass index prior to the 
start of VPA experienced the most severe percentage weight gain. From the structured patient inter­
views, patients with no personal history of weight problems experienced the greatest initial weight 
increase. Conclusion: Strategies should be devised to help patients avoid weight gain when starting on 
VPA, especially if they are not already overweight. 

RESUME: Gain de poids chez les patients epileptiques traites par I'acide valproique: etude retrospective. 
Introduction: II est connu que le gain de poids est une effet secondaire frequent du traitement par I'acide val­
proique (AVP), ce qui entraine la cessation de la medication chez certains patients. Cependant, on a rarement etudie' 
son incidence et les Elements qui lui sont correles. Methodes: Nous avons analyse retrospectivement les dossiers de 
90 patients adultes d'une clinique d'epilepsie et nous les avons soumis a une entrevue. Soixante-dix de ces patients 
6taient sous AVP en mono ou polytherapie et 20 etaient sous carbamazepine (CBZ) en monotherapie, et ils avaient 
€l€ suivis sur une pdriode mediane de 27 mois (3 a 189 mois). Les patients ont ete regrouped selon leur gain de 
poids: aucun gain de poids (< 5% du poids initial), gain de poids 16ger a mod6r6 (5-10%) et gain de poids marqu6 
(> 10%). Les variables suivantes ont servi a l'analyse statistique afin de determiner leur relation avec le gain de 
poids: le sexe, l'age, l'indice de masse corporelle (IMC), la posologie, l'histoire familiale ou personnelle d'ob6sit6 
et la monotherapie versus la polytherapie. Resultats: Soixante-et-un pourcent du groupe recevant l'AVP avait pris 
du poids versus 43% du groupe CBZ. On a observe un gain de plus de 4 kg chez 70% du groupe AVP. Le gain de 
poids 6tait souvent persistant et significatif socialement pour les patients. Les patients qui avaient un IMC sous ou 
dans les limites de la normale avant le debut du traitement ont presente le pourcentage de gain de poids le plus 
61eve\ Les entrevues structures ont revel6 que les patients qui n'avaient pas d'histoire personnelle de problemes de 
poids ont pr£sent6 le plus grand gain de poids initialement. Conclusion: Des strategies devraient etre d£velopp6es 
pour aider les patients a maintenir leur poids stable quand ils commencent a prendre l'AVP, surtout s'ils n'ont pas 
deja un exces de poids. 
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Since the first report on the anticonvulsant properties of val­
proic acid (VPA) by Meunier et al. in 1963,' the use of the drug 
in the treatment of epilepsy has expanded considerably. Its 
broad spectrum of anticonvulsant activity, and the fact that it is 
relatively free of side effects compared to most of the standard 
antiepileptic drugs, have made VPA the drug of choice for a 
wide variety of seizure types.2,3 However, with growing experi­
ence, there has also been increasing awareness of some of the 

unwanted side effects of VPA, including weight gain. This 
weight gain has been implicated in drug therapy withdrawal or 
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poor compliance in some patients and may also pose a health 
risk.4"7 Yet only a few studies have attempted to address the inci­
dence of weight gain with VPA and its correlation with specific 
patient and drug factors (e.g., dosing regimen, serum drug lev­
els, other side-effects).8,9 The objectives of this study were to 
determine the frequency and degree of weight gain associated 
with the use of VPA in patients attending an epilepsy clinic and 
factors that may predispose these patients to developing weight 
gain during VPA therapy. 

METHODS 

Seventy adult patients, between the ages of 17 and 68 years, 
on VPA, meeting evaluation criteria, were selected from an 
epilepsy clinic population of 600 patients. Patients on monother­
apy (47) and polytherapy (23) were included. Information on 
body weight, VPA dosage and serum concentration, concurrent 
antiepileptic(s) and dosage and serum concentration, other 
adverse effects of VPA and the degree of seizure control was 
obtained through a retrospective chart review. Each time a 
patient was clinically reviewed, the weight was measured and 
recorded. 

To qualify for the study, patients had to have been on VPA 
for at least 3 months and their weight measured within 3 months 
prior to starting the medication. Patients were excluded if they 
had complicating medical illnesses, or were noncompliant with 
their medication, or were concomitantly taking clobazam which 
can alter weight (n = 12).10 Patients whose charts did not contain 
sufficient information for analysis were excluded (n = 59). 

Charts reviewed covered the period from October 1978 to 
August 1994 with a median follow-up time of 27 months (range 
3-189 months). 

Structured telephone interviews were carried out with 55 of 
the 70 patients, or their caretakers in the case of mentally handi­
capped patients. Questions dealt with personal history of weight 
gain prior to initiation of VPA (variables included were: over­
weight as a child, periods of weight gain in life, weight gain of 
more than 12 kg during pregnancies and obesity before treat­
ment); family history of obesity (variables included were: father 
ever overweight, mother ever overweight, siblings ever over­
weight, children ever overweight); weight pattern during VPA 
therapy; dietary habits and appetite changes while on VPA, 
adverse effects and life effects (such as social and self-esteem). 
Height obtained from the interviews was utilized to calculate 
Body Mass Index (BMI) of each patient prior to the start of VPA 
treatment. BMI was used in this study to measure obesity 
because it is simple, convenient and correlates well with body 
density and skin fold measures.1'12 BMI was calculated as 
weight in kilograms divided by the square of height in metres. A 
value exceeding 25 kg/m2 was considered overweight. 

The patients were classified as non-weight gainers (< 5% 
baseline body weight); mild-moderate weight gainers (5-10% 
baseline body weight) and marked weight gainers (> 10% base­
line body weight). Rate of weight gain was separated into 3 
groups: lost more than 3 kg in the first 3 months after starting 
VPA, lost or gained no more than 3 kg in the first 3 months and 
gained more than 3 kg in the first 3 months. 

Twenty-one patients on carbamazepine (CBZ) monotherapy 
were selected as controls for a similar analysis. 

All data analyses were performed using the chi-square test 
with SAS software (SAS Institute Inc., 1989). An initial paired t 

test was used for baseline weight versus maximum weight gain 
while on VPA therapy and t tests were utilized for women ver­
sus men for initial starting dose (mg/kg) and for dose (mg/kg) at 
maximum weight gain. A probability value of < 0.05 was chosen 
as statistically significant. 

RESULTS 

Our patient characteristics and distribution of weight gain 
during VPA therapy are shown in Table 1. There was a statisti­
cally significant difference for baseline weight versus maximum 
weight gain while on VPA therapy (p = 0.001). Overall, there 
was a statistically significant difference between the percentage 
of patients who gained weight (> 5% of baseline body weight) 
and the percentage remaining weight stable during VPA therapy 
(p = 0.001). In the VPA group 24% of patients were mild-mod­
erate weight gainers and 47% were marked weight gainers. By 
contrast, 6 patients (28%) on CBZ monotherapy were mild-
moderate weight gainers and 3 patients (14%) were marked 
weight gainers (p = 0.016 for weight gain versus non-weight 
gain between CBZ and VPA) (Figure 1). 

On VPA, in the mild-moderate weight gain group, the mean 
weight gain was 4.9 kg ± 0.92 kg (range 3.1-6.5 kg) and in the 
marked weight gain group the mean weight gain was 11.4 kg ± 
4.9 kg (range 5.5-30.1 kg). The mean overall weight change in 
the 70 patients was 6.9 kg ± 5.8 kg (range —4.0-30.1 kg). The 
highest maximum weight gain observed was 54% of initial body 
weight for VPA. This corresponded to a 30 kg weight gain over 
a period of 15 months. Her BMI prior to the start of VPA ther­
apy was within the normal range (i.e., BMI < 25). 

Five patients, all in the > 10% weight gain group, stopped 
taking VPA because of weight gain. Four of the five patients lost 
significant weight after stopping VPA. Two of the five patients 
had achieved complete seizure control whereas the other three 
had experienced poor to moderate seizure control. 

There were no statistically significant differences between 
women and men with regard to initial starting dose (mg/kg) of 
VPA or VPA dose (mg/kg) at maximum weight gain. 

There were no statistically significant differences between 
> 10% weight gainers and < 10% weight gainers with regard to 
gender (Figure 2), age, initial maintenance dose (< 1000 mg/day 

Table 1: Comparison of Three Weight-change Groups 

Females (F) 

Males (M) 

& of total 

Age (yr) F&M 

Pre-treatment 
overweightab 

Duration of 
therapy (mo) 

Mean dosage 
(mg/day) 

< 5% wt. gain 

13 

7 

29% 

34.7(19.1-65.8) 

61.5% 

26 (3-83) 

1309(500-2333) 

5-10% wt. gain 

12 

5 

24% 

36.1 (17.7-68.5) 

66.7% 

26 (4-82) 

1160(625-2375) 

*: based on Body Mass Index (BMI) > 25 
b: n = 54 

on VPA. 

> 10% wt. gain 

27 

6 

47% 

31.2(17.2-63.8) 

23.1% 

54(3-189) 

1253(484-2500) 
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Figure 1: Maximum weight gain in VPA and CBZ groups. 

versus > 1000 mg/day), dose at maximum weight gain, mono-
versus polytherapy and family history of weight problems. 
However, from the structured patient interviews, patients below 
or within normal range BMI prior to the start of VPA experi­
enced the most severe relative weight gain (> 10%) (p - 0.005) 
and it appears that patients with no personal history of obesity 
initially gained the most weight (p = 0.035). Time to maximum 
weight gain was plotted for both weight gain groups (Figure 3). 
Maximum weight gain was recorded at the last follow-up visit 
for 11 of 17 patients in the mild to moderate weight gain group 
(i.e., 6 patients had reached their maximum weight gain prior to 
last follow-up appointment) and for 17 of 33 patients in the 
moderate to severe weight gain group (i.e., 16 patients had 
reached their maximum weight gain prior to the last follow-up 
visit). 

The weight loss observed, after reaching maximum weight 
gain, in the mild to moderate weight gain group was 6.7 kg ± 
8.3 kg (range 0.7-22.9 kg) over a mean period of 10.7 ± 5 
months (range 4-16 months). Three out of the 6 patients, who 
achieved their maximum weight gain before the last follow-up 
visit, returned to baseline weight or below after achieving maxi­
mum weight gain while on VPA. The weight loss observed, after 
reaching maximum weight gain, in the marked weight gain 
group was 3.5 kg ± 4.7 kg (range 0-18.7 kg) over a mean period 
of 10 ± 8.2 months (range 2-34 months). However none of the 
16 patients in this group returned to or below baseline weight. 

Forty-nine percent (n = 27) of our interviewed patients 
reported increased appetite of which 63% (17/27) were in the 
marked weight gain group. We also noted that 20% of our inter­
viewed patients reported increased thirst or increased intake of 
beverages. 

Measures reported by some of our patients to lose or control 
their weight included exercise, diet, advice of a dietician, join­

ing Weight-Watchers or Nutri-System, seeking advice from a 
family physician, psychologist or psychiatrist and taking med­
ication to lose weight. According to our patients, none of those 
measures were effective in reducing their weight. It has been 
previously noted that the weight gained during VPA therapy was 
difficult to reverse by dietary restrictions.914 Weight gain may 
affect compliance or lead to discontinuation of therapy as 
occurred in 9% of our 55 patients. 

Five patients actually lost weight. The weight loss observed 
ranged from 1-16.2 kg over 2-64 months. Poor appetite was the 
main reported reason for the weight loss. 

DISCUSSION 

Weight gain has frequently been reported in clinical trials (in 
children and adults) with VPA, although the quoted incidence of 
the side effect has varied from 7.5-59% in adult studies.24-61315 

Our study demonstrates a 47% incidence of gain of more than 
10% of baseline body weight and a 24% incidence of 5-10% 
weight gain after the start of VPA therapy in adults. Dinesen et 
al. reported a 57% incidence of weight increase of more than 4 
kg.9 We observed a weight gain of more than 4 kg in 70% of our 
patients. Dam and Gram noted a weight gain of 4.3 kg or more 
in 73% of their patients. A mean weight gain of 4.3 kg in men 
and 4.9 kg in women was observed.8 Of note in our study is that 
54% of the patients who gained > 5% body weight reached their 
maximum weight gain at the last follow-up visit and could con­
ceivably have continued to gain. Weight continued to rise up to 
4 years or more on the drug in some patients. This was also 
observed by Isojarvi et al. in their retrospective analysis of 22 
valproate-treated women, 11 of whom had significant weight 
gain. The authors stated that many of their subjects had experi­
enced a weight gain that was progressive with a maximum 
increase in 1 subject from 57.5 to 106.5 kg during 9 years of 
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Figure 2: Weight gain by sex. 

Mild to Moderate Weight Gain - VPA 

3-5 6-8 9-11 12-24 25-48 >48 
months months months months months months 

Time to maximum weight gain 

Maximum weight gain was recorded at the last follow-up visit for 11 out ot 17 patients. 

Maximum weight gain was recorded at the last follow-up visit tor 17 out of 33 patients. 

Figure 3. 
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therapy.16 They also reported that the weight gain in women tak­
ing VPA for epilepsy was associated with hyperinsulinemia and 
low serum insulin-like growth factor-binding protein 1 (IGFBP-
1) which could lead to hyperandrogenism and polycystic 
ovaries.16 

Weight gain was associated more frequently with VPA than 
with CBZ (47% versus 14% in the > 10% weight gain group). 
Mattson and colleagues observed a similar trend in that a large 
weight gain (defined as a gain of 5.5 kg or more) was seen in 
20% of patients taking VPA versus 8% of patients taking CBZ 
(p < 0.001).2 Davidson and co-workers reported weight gain as 
the most common non-neurological adverse event in 13% (20 
patients) of patients treated with VPA but only 1 % (2 patients) 
treated with CBZ.513 

The cause of weight gain with valproic acid remains 
unknown.7 Several mechanisms have been postulated, including 
increased appetite and food intake,91718 increased thirst and 
intake of energy-rich beverages,917 direct effect of VPA or a 
metabolite on the hypothalamus,18 decreased capacity for luxury 
consumption or facultative thermogenesis (minor temperature 
changes in the hypothalamus may explain increased 
appet i te) , 9 1 7 1 8 and impaired metabolism of fatty acids.17 

Recently Vorum and associates proposed a theory encompassing 
several of the above postulated mechanisms based on their study 
showing that VPA competed with palmitate for binding to 
human serum albumin, resulting in increased availability of 
fatty acids.19 The increase in amount of fat available for deposi­
tion in adipose tissue is compounded by the fact that VPA inter­
feres with fatty acid metabolism, namely 6-oxidation, by 
causing a deficiency in carnitine. Decreased 6-oxidation of fatty 
acids may also explain the need for other "fuels" such as glu­
cose, which is also affected by VPA since the drug has a concen­
tration-dependent inhibitory effect on gluconeogenesis from 
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lactate, glycerol, and alanine. The resulting hypoglycemia 
would stimulate appetite and increased food intake which, cou­
pled to the increase in fatty acid availability, causes obesity.19 

Isojarvi et al. have suggested hyperinsulinemia, due to 
decreased insulin binding, as a mechanism.16 

Forty-nine percent of our interviewed patients reported 
increased appetite. Dinesen et al. found 46% of their patients 
experienced increased appetite during VPA treatment including 
both weight gainers and weight stable patients.9 We noted that 
20% of the interviewed patients reported increased thirst or 
increased intake of beverages while Dinesen et al. noted 33% of 
their patients reported a similar occurrence.9 

Unlike Dam and Gram8 we did not show a relationship 
between the dose of VPA and weight gain. Our average dosage 
was 1226 mg for women and 1251 mg for men which was simi­
lar to their 1200 mg for women and 1000 mg for men. Laljee 
and Parsonage noted a slightly greater weight gain in women 
(mean 14.5 kg in women versus 12.44 kg in men).4 We noted a 
similar trend: mean weight gain of 11.6 kg for women versus 
8.8 kg for men, which did not achieve statistical significance in 
this small group. 

The time to maximum weight gain may have been influenced 
by appointment intervals which may have distorted the results. 
Patients with less severe seizure disorders and longer travel dis­
tance may have had their weight measured less frequently, 
therefore biassing the results. 

We recognize that in some patients, an explanation for 
weight gain may have been related to discontinuation of previ­
ous medication when VPA was instituted. There was no consis­
tent pattern in this regard and weight loss is not a feature of 
most antiepileptic drugs. 

Patients starting on VPA should be warned of possible 
weight gain, especially if they are not overweight to begin with. 
Strategies, such as optimizing diet and establishing an exercise 
routine, should be devised to help patients avoid weight gain 
when starting on VPA, but realizing that these are often ineffec­
tive. It may also be prudent to avoid, where possible, combina­
tions of VPA with other antiepileptic drugs (such as 
carbamazepine, gabapentin and vigabatrin) which can lead to 
weight gain. 

ACKNOWLEDGEMENTS 

We thank Mr. J. Corman for preparing Figures 1-3 and Ms. E.A. 
Yetisir for her assistance with statistical analysis. 

REFERENCES 

1. Meunier H, Carraz G, Meunier V, Eymard M. Propri6tes pharmacody-
namiques de l'acide n-propylacetique. Therapie 1963; 18: 435-438. 

2. Mattson RH, Cramer JA, Collins JF, et al. A comparison of val­
proate with carbamazepine for the treatment of complex partial 
seizures and secondarily generalized tonic-clonic seizures in 
adults. N Engl J Med 1992; 327: 765-771. 

3. Davis R, Peters DH, McTavish D. Valproic acid - a reappraisal of 
its pharmacological properties and clinical efficacy in epilepsy. 
Drugs 1994; 47: 332-372. 

4. Laljee HCK, Parsonage MJ. Unwanted effects of sodium valproate 
in the treatment of adult patients with epilepsy. In: Parsonage 
MJ, Caldwell ADS, eds. The Place of Sodium Valproate in the 
Treatment of Epilepsy: Royal Society of Medicine International 
Congress and Symposium No. 30. London: Academic Press Inc 
and the Royal Society of Medicine, 1980: 141-158. 

5. Davidson DLW. The adult EPITEG trial: a comparative multicentre 
clinical trial of sodium valproate and carbamazepine in adult 
onset epilepsy. Part 2: adverse effects. In: Chadwick DW, ed. 
Proceedings of the Fourth International Symposium on Sodium 
Valproate and Epilepsy, International Congress and Symposium 
Series No. 152. London: Royal Society of Medicine Services, 
1989: 114-121. 

6. Spitz MC, Deasy DN. Conversion to valproate monotherapy in non-
retarded adults with primary generalized tonic-clonic seizures. J 
Epilepsy 1991;4:33-38. 

7. Pijl H, Meinders AE. Bodyweight change as an adverse effect of 
drug treatment. Mech Management. Drug Safety 1996; 14: 329-
342. 

8. Dam M, Gram L. Weight changes in epileptic patients treated with 
valproate. In: Pedersen B, Orum H, eds. Valproate in the 
Treatment of Seizures: meeting of the Danish Epilepsy Society. 
Copenhagen: Danish Epilepsy Society, 1981: 83-85. 

9. Dinesen H, Gram L, Andersen, Dam M. Weight gain during treat­
ment with valproate. Acta Neurol Scand 1984; 69: 65-69. 

10. Ananth J, Van Den Steen N. Clobazam in the treatment of anxiety 
neurosis: a double-blind study. CurrTherRes 1979; 26: 119-126. 

11. Reader BA, Angel A, Ledoux M, et al. Obesity and its relation to 
cardiovascular disease risk factors in Canadian adults. Can Med 
Assoc J 1992; 146 (11): 2009-2019. 

12. Canadian Guidelines for Healthy Weights: promoting healthy 
weights (discussion paper), Health and Welfare Canada, Health 
Services and Promotion Branch, Ottawa, 1988. 

13. Price DJE. The advantages of sodium valproate in neurosurgical 
practice. In: Legg HJ, ed. Clinical and Pharmacological Aspects 
of Sodium Valproate (Epilim) in the Treatment of Epilepsy. 
Kent, England: MCS Consultants, 1975: 44-49 

14. Clark JE, Covanis A, Gupta AK, Jeavons PM. Unwanted effects of 
sodium valproate in children and adolescents. In: Parsonage MJ, 
Caldwell ADS, eds. The Place of Sodium Valproate in the 
Treatment of Epilepsy: Royal Society of Medicine International 
Congress and Symposium No. 30. London: Academic Press Inc 
and the Royal Society of Medicine, 1980: 133-139. 

15. Richens A, Davidson DLW, Cartlidge NEF, et al. A multicentre 
comparative trial of sodium valproate and carbamazepine in 
adult onset epilepsy. J Neurol Neurosurg Psychiatry 1994; 57: 
682-687. 

16. Isojarvi JIT, Laatikainen TJ, Knip M, et al. Obesity and endocrine 
disorders in women taking valproate for epilepsy. Ann Neurol 
1996; 39: 579-584. 

17. Breum L, Astrup A, Gram L, et al. Metabolic changes during treat­
ment with valproate in humans: implication for untoward weight 
gain. Metabolism 1992; 41: 666-670. 

18. Egger J, Brett EM. Effects of sodium valproate in 100 children with 
special reference to weight. Br Med J 1981; 283: 577-580. 

19. Vorum H, Gram L, Honore B. Valproate and palmitate binding to 
serum albumin in valproate-treated patients. Relation to obesity. 
Epilepsy Res 1993; 16: 55-64. 

244 

https://doi.org/10.1017/S0317167100021879 Published online by Cambridge University Press

https://doi.org/10.1017/S0317167100021879

