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Background: Although patients with moderate intellectual disability (ID) are known to have 

higher rates of being overweight and obese than those without ID, there are no current data 

regarding the relationship between ID and weight gain in epilepsy patients treated with valproic 

acid (VPA).

Patients and methods: The possible association between moderate ID and an overweight 

status at the time of initiation of VPA therapy (baseline) was investigated using a logistic 

regression analysis in 143 patients with epilepsy. Among the 119 nonoverweight patients at 

baseline, the longitudinal association between moderate ID and the weight status during VPA 

therapy was retrospectively examined using a Cox hazards regression analysis and the gener-

alized estimating equations approach, while also paying careful attention to associations with 

other patient characteristics.

Results: The proportion of patients with moderate ID was 52.4% among the 143 study 

subjects. The presence of moderate ID was not associated with an overweight status at baseline 

(P=0.762). Among the nonoverweight patients at baseline, 16 subjects were newly diagnosed 

as being overweight during treatment with VPA (3.6±2.1 years). The presence of moderate 

ID was significantly associated with the incidence of an overweight status after starting VPA 

therapy (adjusted hazard ratio =6.72, P=0.007). The patient age at baseline and treatment with 

co-administered carbamazepine, clobazam, and zonisamide significantly influenced the degree 

of weight fluctuation during VPA therapy among the patients with moderate ID (P0.001, 

P0.001, P=0.002, and P=0.028, respectively), whereas only patient age at baseline affected 

this parameter among the patients without moderate ID (P=0.022).

Conclusion: The present findings suggest that the weight status should be carefully monitored 

in VPA-treated patients with moderate ID, especially those receiving other co-administered 

antiepileptic drugs that facilitate weight gain, such as carbamazepine.

Keywords: overweight, weight status, obesity, antiepileptic drug, longitudinal analysis

Introduction
People with intellectual disability (ID) experience significant health inequalities 

compared with the general population.1,2 For example, patients with ID have higher 

mortality rates, a shorter life expectancy, and higher levels of unmet health needs.1 

Previous studies have indicated that individuals with ID have higher levels of an 

overweight status and obesity than those without ID,1–5 and moderate, but not severe, 

ID has been reported to be associated with being overweight.3,4

It has also been reported that the risk of developing ID is high among patients with 

epilepsy.6–9 Valproic acid (VPA) is one of the most widely prescribed antiepileptic 

drugs worldwide.10 Long-term treatment with VPA has been shown to be associated 
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with metabolic and endocrine disorders, such as weight gain 

and hyperinsulinemia, which may contribute to the increased 

cardiovascular risks observed in patients with epilepsy.11–13 

Although the real incidence and magnitude of VPA-induced 

weight gain is unknown, the reported frequency of weight 

gain varies between 10% and 70%.11,12 Several potential risk 

factors for VPA-induced weight gain have been identified, 

including puberty and a pretreatment overweight status.11,12 

However, there are presently no data available regarding the 

relationship between ID and VPA-induced weight gain.

The primary objective of this exploratory study was to 

retrospectively investigate the influence of moderate ID on 

an overweight status in VPA-treated patients with epilepsy. 

Furthermore, we determined potentially specific factors affect-

ing weight gain in VPA-treated patients with moderate ID.

Materials and methods
A clinic-based retrospective longitudinal analysis was 

conducted among 143 Japanese patients (89 males and 

54 females) with epilepsy treated with VPA at Kumamoto 

Saishunso National Hospital in Kumamoto, Japan, between 

June 1989 and April 2011. Demographic and clinical data 

were obtained retrospectively from the subjects’ medical 

records. The study protocol was approved by the ethics com-

mittees of Kumamoto Saishunso National Hospital and the 

Faculty of Life Sciences, Kumamoto University (Kumamoto, 

Japan). Informed consent, including a statement regarding 

the privacy policy, was obtained in writing from each patient 

and his/her parent before entry into the study.

Patients were included if they fulfilled all the following 

conditions: younger than 18 years of age at the start of VPA 

therapy (baseline); treatment with sustained-release VPA for 

6 months or longer and not taking any drugs that may alter the 

body weight, except for antiepileptic drugs; and no history 

of severe or profound ID, eg, severe motor and intellectual 

disabilities, as well as other psychiatric disorders. The type 

of seizure and epileptic syndrome was classified according to 

the guidelines of the International League Against Epilepsy.14 

In all patients, VPA therapy was chosen according to the 

treatment guidelines of the Japan Epilepsy Society. The dose 

of VPA was escalated at weekly intervals by 5–10 mg/kg/

day for each step up to the maximum tolerated dose. Clinical 

data were recorded at each follow-up visit. For each patient, 

the data included the patient’s weight, dose, and schedule 

of VPA and concomitant medications, evaluated at all visits 

during treatment with VPA. We used the International Clas-

sification of Diseases, 10th Revision (ICD-10) to identify 

individuals with moderate ID (ICD-10 F71, consistent with 

an IQ score of 35–49) and defined patients with an IQ score 

of 50 as being without moderate ID.

The height and weight of each subject were measured, 

and the body mass index (BMI) was calculated. Since the 

BMI in childhood changes substantially with age,15 the 

age- and sex-specific international BMI cutoff value for an 

overweight status in children, which was established by Cole 

et al15 was used for diagnosis of being overweight when the 

patient was 17 years of age or under. When the patient was 

18 years of age or older during VPA therapy, an overweight 

status was diagnosed as a BMI 25 kg/m2. We determined 

the BMI gap in each patient at every follow-up visit using the 

following equation: BMI gap = patient’s BMI value – cutoff 

value for overweight.

Categorical and continuous variables were compared 

using Fisher’s exact test and the Mann–Whitney U-test, 

respectively. At baseline, the strength of the association 

between moderate ID and the risk of being overweight 

was measured as the odds ratio using a logistic regression 

analysis in all VPA-treated patients with epilepsy. Among 

the patients who were not overweight at baseline, the cumu-

lative incidence of becoming overweight according to the 

presence or absence of moderate ID was plotted based on the 

Kaplan–Meier method, and the multivariable-adjusted hazard 

ratio (HR) was determined using a Cox proportional hazards 

model. The odds ratio and HR were adjusted for potentially 

confounding factors,11,16 ie, the patient age at baseline, sex, 

dose of VPA, seizure locus, and the co-administration of 

antiepileptic drugs that may influence the body weight (ie, 

carbamazepine, clobazam, gabapentin, zonisamide) and 

other antiepileptic drugs. In order to identify specific fac-

tors influencing the fluctuation in weight in the patients 

with moderate ID, the associations between the patient 

age at baseline, sex, dose of VPA, seizure locus and co-

administration of antiepileptic drugs and the longitudinal 

changes in the BMI gap were also measured using adjusted 

partial regression coefficients (B) separately in the patients 

with and without moderate ID. The B-values were calculated 

employing a multiple linear regression model based on the 

generalized estimating equations approach. In the multiple 

linear regression model, the variance structure model was 

best described using an autoregressive model. In order to 

assess the cumulative incidence of an overweight status 

and the multivariable-adjusted HR obtained using the Cox 

proportional hazards model, we included all data acquired 

at every follow-up visit during the VPA therapy period. In 

order to assess the longitudinal changes in the BMI gap using 

the generalized estimating equations approach, we extracted 
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the values for the BMI gap at yearly intervals after start-

ing the VPA therapy. A P-value of 0.05 was considered 

to be statistically significant. All statistical analyses were 

performed using the SPSS software package for Windows 

(version 17.0, IBM Japan Ltd., Tokyo, Japan).

Results
The prevalence of moderate ID was 52.4% among all 143 

VPA-treated patients with epilepsy. The patient charac-

teristics at baseline according to the presence or absence 

of moderate ID are shown in Table 1. The frequency of 

being overweight at baseline was 18.7% and 14.7% in 

the patients with and without moderate ID, respectively 

(P0.05). Significant differences were observed between the 

patients with moderate ID and those without moderate ID in 

terms of the daily VPA dose; number of patients receiving 

VPA only; number of patients treated with co-administered 

carbamazepine, clobazam, or phenytoin; seizure locus; and 

seizure type (Table 1). According to the logistic regression 

analysis in the 143 patients, moderate ID was not associ-

ated with the incidence of an overweight status at baseline 

(odds ratio =1.18, 95% confidence intervals =0.40–3.53, 

P=0.762).

The patient characteristics of the 119 patients who were 

not overweight at baseline according to the presence or 

absence of moderate ID are shown in Table 1. Significant 

differences were also observed between the patients with 

moderate ID and those without moderate ID in the daily VPA 

dose; number of patients receiving VPA only; number of 

patients treated with co-administered carbamazepine, cloba-

zam or phenytoin; seizure locus; and seizure type (Table 1).  

No patients were treated with gabapentin, which may 

Table 1 Demographic and clinical characteristics of the study subjects

Characteristics All patients included at baseline  
(n=143)

Patients who were not overweight  
at baseline (n=119)

Patients with  
moderate ID (n=75)

Patients without  
moderate ID (n=68)

Patients with  
moderate ID (n=61)

Patients without  
moderate ID (n=58)

age (years) 10.8±4.4 [2.0–17.8] 10.8±4.1 [3.4–17.9] 11.0±4.4 [2.0–17.8] 10.7±4.1 [3.6–17.9]
Male/female 52 (69.3%)/23 (30.7%) 37 (54.4%)/31 (45.6%) 43 (70.5%)/18 (29.5%) 31 (53.4%)/27 (46.6%)
Body weight (kg) 36.1±16.6 [8.9–82.0] 37.2±16.8 [13.0–85.0] 34.4±14.6 [8.9–72.0] 34.7±15.0 [13.0–65.0]
height (cm) 136.1±24.4 [77.7–176.1] 138.5±23.2 [88.7–174.3] 137.1±23.7 [77.7–176.0] 138.0±23.2 [94.9–174.3]
BMi (kg/m2) 18.4±3.3 [13.6–28.7] 18.3±3.6 [12.8–29.9] 17.3±2.1 [13.6–23.3] 17.2±2.3 [12.8–22.4]
BMi gap (kg/m2) −2.4±3.3 [−8.2 to 7.2] −2.5±3.1 [−7.5 to 9.1] −3.6±2.2 [−8.2 to 0.0] −3.5±1.5 [−7.5 to −0.3]
Overweight 14 (18.7%) 10 (14.7%) 0 (0%) 0 (0%)
Daily VPa dose (mg/day) 792.3±534.6 [200–2,500]a 601.4±373.2 [200–2,000]a 744.6±490.0 [200–2,400]a 553.4±315.9 [200–1,600]a

Patients who had been treated  
with VPa only

28 (37.3%)a 46 (67.6%)a 23 (37.7%)a 41 (70.7%)a

Patients who had been treated  
with VPa and other antiepileptic drug(s)

47 (62.7%)a 22 (32.4%)a 38 (62.3%)a 17 (29.3%)a

co-administration
cBZ 25 (33.3%)a 9 (13.2%)a 18 (29.5%)a 5 (8.6%)a

clB 9 (12.0%)a 1 (1.5%)a 8 (13.1%)a 0 (0%)a

cZP 6 (8.0%) 3 (4.4%) 4 (6.6%) 3 (5.2%)
eTs 3 (4.0%) 4 (5.9%) 3 (4.9%) 4 (6.9%)
PB 5 (6.7%) 2 (2.9%) 3 (4.9%) 2 (3.4%)
PhT 6 (8.0%)a 0 (0%)a 6 (9.8%)a 0 (0%)a

TPM 1 (1.3%) 0 (0%) 1 (1.6%) 0 (0%)
ZNs 12 (16.0%) 4 (5.9%) 11 (18%) 4 (6.9%)

seizure locus
generalized 28 (37.3%)a 43 (63.2%)a 22 (36.1%)a 36 (62.1%)a

Partial 47 (62.7%)a 25 (36.8%)a 39 (63.9%)a 22 (37.9%)a

seizure type
idiopathic 1 (1.3%)a 41 (60.3%)a 1 (1.6%)a 37 (63.8%)a

symptomatic 22 (29.3%)a 8 (11.8%)a 19 (31.3%)a 8 (13.8%)a

cryptogenic 52 (69.3%)a 19 (27.9%)a 41 (67.2%)a 13 (22.4%)a

Notes: Data were expressed as the means ± standard deviations [range] or number (%). The BMi gap in each patient using the following equation: BMi gap = patient’s BMi 
value − cutoff value for overweight (eg, BMi of 25 kg/m2 for adults). aA statistically significant difference was observed (P0.05) between patients with moderate iD and those 
without via Fisher’s exact test or the Mann–Whitney U-test.
Abbreviations: iD, intellectual disability; BMi, body mass index; VPa, valproic acid; cBZ, carbamazepine; clB, clobazam; cZP, clonazepam; eTs, ethosuximide;  
PB, phenobarbital; PhT, phenytoin; TPM, topiramate; ZNs, zonisamide.
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influence the body weight,16 during VPA therapy. The mean 

duration of follow-up was 3.6±2.1 years (4.1±2.1 years for 

the patients with moderate ID; 3.1±1.9 years for those without 

moderate ID). Sixteen (13.4%) patients (13 [21.3%] patients 

with moderate ID, 3 patients [5.2%] without moderate ID] 

were newly diagnosed to be overweight during the VPA 

therapy period. Figure 1 shows the cumulative incidence of 

becoming overweight in the patients with and without moder-

ate ID. The presence of moderate ID was significantly associ-

ated with a higher incidence of an overweight status in the 

Cox regression model (HR=6.72, 95% confidential intervals 

= 1.66–27.15, P=0.007), which was adjusted for potential 

confounding factors, ie, the patient age at baseline, sex, dose 

of VPA, seizure locus, and co-administration of antiepileptic 

drugs that can influence the body weight (carbamazepine, 

clobazam, zonisamide) and other antiepileptic drugs.

In order to identify factors influencing longitudinal 

changes in body weight during VPA therapy, we investi-

gated the associations between the patient age at baseline, 

sex, dose of VPA, seizure locus, and co-administration of 

antiepileptic drugs and the longitudinal changes in the BMI 

gap separately in the patients with and without moderate 

ID (Table 2). Among the patients with moderate ID, the 

co-administration of carbamazepine and clobazam was 

significantly associated with an increased BMI gap, while a 

younger age at baseline and the co-administration of zonis-

amide was associated with a decreased BMI gap (Table 2). 

Among the patients without moderate ID, a younger age at 

baseline was associated with a decreased BMI gap, whereas 

none of the other patient characteristics were associated with 

the longitudinal changes in the BMI gap (Table 2). Table 3 

shows the number of patients treated with carbamazepine, 

clobazam, or zonisamide at each time point used in the evalu-

ation of the longitudinal changes in the BMI gap during VPA 

therapy. The number of patients treated with carbamazepine 

and clobazam tended to be higher among the subjects with 

moderate ID than among those without (Table 3). The daily 

doses of carbamazepine and clobazam during VPA therapy 

also tended to be greater in the patients with moderate ID than 

in those without moderate ID (Figure 2), whereas there were 

no differences in the dose of zonisamide (data not shown).

Discussion
The findings of this retrospective longitudinal study showed 

that moderate ID is associated with weight gain in patients 

with epilepsy under VPA therapy. It is known that VPA-

induced weight gain may be associated with pathological 

consequences related to obesity, such as dyslipidemia, 

diabetes mellitus, and atherosclerosis.11,12,17 Therefore, iden-

tifying patients at risk for weight gain will help clinicians to 

select the appropriate treatment and appropriately counsel 

these patients to avoid weight gain.11 The results of previous 

clinical studies suggest that various risk factors contribute to 

VPA-induced weight gain, including a female sex, puberty, a 

long duration of therapy, generalized seizures, and a pretreat-

ment overweight status.11,12 The findings of the current study 

Figure 1 Kaplan–Meier estimates of the cumulative incidence of becoming overweight in the VPa-treated patients with epilepsy.
Note: The solid and dotted lines represent patients with moderate iD (n=61) and those without moderate iD (n=58), respectively.
Abbreviations: VPa, valproic acid; iD, intellectual disability.
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Table 2 Factors associated with the longitudinal changes in the BMi 
gap during VPA therapy identified in the multiple linear regression 
analysis using a generalized estimating equations approach

Covariate B SE P-value

Patients with moderate iD
age at baseline −0.31 0.06 0.001
Female sex 0.34 0.68 0.621
generalized seizure 0.43 0.49 0.379
Daily VPa dose 0.00 0.00 0.758
co-administration of cBZ 1.08 0.28 0.001
co-administration of clB 1.01 0.33 0.002
co-administration of ZNs −0.95 0.43 0.028
co-administration of other  
antiepileptic drugs

0.16 0.25 0.525

Patients without moderate iD
age at baseline −0.11 0.05 0.022
Female sex 0.32 0.37 0.379
generalized seizure 0.18 0.37 0.624
Daily VPa dose 0.00 0.00 0.733
co-administration of cBZ 0.29 0.29 0.317
co-administration of clB 0.14 0.34 0.648
co-administration of ZNs −0.31 0.31 0.319
co-administration of other  
antiepileptic drugs

0.23 0.32 0.470

Notes: The B, se and P-values were calculated by a longitudinal multiple linear 
regression analysis that included all covariates listed in the table based on the 
generalized estimating equations approach. The BMi gap in each patient using the 
following equation: BMi gap = patient’s BMi value − cutoff value for overweight 
(eg, BMi of 25 kg/m2 for adults).
Abbreviations: iD, intellectual disability; BMi, body mass index; VPa, valproic acid; 
B, adjusted partial regression coefficient; SE, standard error; CBZ, carbamazepine; 
clB, clobazam; ZNs, zonisamide.

suggest that moderate ID may be a potential novel risk factor 

for weight gain in VPA-treated patients with epilepsy.

The mechanism underlying VPA-induced weight gain is 

a matter of debate, and various hypotheses have been pro-

posed to explain the effects of VPA on increases in weight. 

Such mechanisms include dysregulation of the hypothalamic 

system and the effects of insulin resistance.11,12 It is known that 

treatment with VPA disrupts the hypothalamo–hypophyseal– 

gonadal axis in female rats,18 and it has been reported that 

VPA-treated patients who report weight gain develop an 

increased appetite and frequently consume calorie-rich 

beverages.11,12,19 It has also been demonstrated that people 

with ID, especially those with moderate ID, have higher 

levels of being overweight and obese than those without.2–5 

Proposed reasons for this observation include high levels of 

inactivity and comorbid health conditions, physical disabili-

ties, or excessive eating in individuals with ID.1,2,5 Therefore, 

we speculate that the more pronounced VPA-induced weight 

gain observed in patients with moderate ID may be attributed 

to ID-related physical inactivity or excessive eating, although 

the underlying mechanism remains unknown.

In the present study, the co-administration of carbam-

azepine and clobazam was significantly associated with 

an increased BMI gap only in the patients with moderate 

ID (Table 2). Previous studies have reported that patients 

treated with carbamazepine experience weight gain in the 

same manner as VPA-treated patients,20,21 and the frequency 

of weight gain is observed to be as high as 19.1% in patients 

treated with clobazam.22 Patients with epilepsy and ID often 

receive many antiepileptic drugs at high doses, as ID has 

been identified to be a potential predictor of intractable 

epilepsy.23–25 In the present study, the number of patients 

treated with carbamazepine and clobazam tented to be higher 

among the subjects with moderate ID than those without 

(Tables 1 and 3), and the doses of these antiepileptic drugs 

were greater in the patients with moderate ID (Figure 2). 

When these findings are combined, the high incidence of 

an overweight status among the VPA-treated patients with 

moderate ID may also be attributed to the higher frequencies 

and greater doses of the co-administered carbamazepine and 

clobazam in these patients, although we adjusted for these 

potential confounding factors in the Cox proportional hazards 

regression analysis.

The findings of previous clinical studies have dem-

onstrated that a decreased appetite and weight loss are 

frequently reported in patients treated with zonisamide.26,27 

In the present study, the co-administration of zonisamide 

was associated with a decreased BMI gap only in the patients 

with moderate ID (Table 2), whereas the number and daily 

dose of co-administrated zonisamide during VPA therapy 

did not differ between the patients with moderate ID and 

those without (Tables 1 and 3). Therefore, the weight loss–

inducing effect of zonisamide may be more pronounced in 

patients with moderate ID than in those without moderate ID. 

Nevertheless, it remains to be definitively determined why 

co-administered zonisamide was associated with a decreased 

BMI gap only in the patients with moderate ID in the current 

study. Therefore, further investigation with a larger number 

of patients is required to verify the associations discussed 

earlier.

Puberty has been identified to be a risk factor for weight 

gain in VPA-treated patients with epilepsy.11 Previous 

studies have suggested that the mature endocrine system in 

adults may be necessary for the development of VPA-related 

obesity.11 In this study, a younger age at baseline was found to 

be associated with a decreased BMI gap in either the patients 

with or without moderate ID (Table 2). Within our study 

population, the age at baseline ranged from 2.0 to 17.9 years 

(Table 1). The findings of the present study suggest that a 
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Table 3 Number of patients treated with VPa and those co-treated with carbamazepine, clobazam or zonisamide at each time point 
used in the evaluation of the longitudinal changes in the BMi gap during VPa therapy

Time after starting VPA therapy 
(years)

0 1 2 3 4 5 6 7

Number of patients treated  
with VPa therapy

Patients with moderate iD 61 47 36 31 29 22 13 11
Patients without moderate iD 58 54 40 27 18 14 8 4

Number of patients  
co-treated with cBZ

Patients with moderate iD 18 11 10 10 9 7 5 2
(29.5%) (23.4%) (27.8%) (32.3%) (31.0%) (31.8%) (38.5%) (18.2%)

Patients without moderate iD 5 7 3 2 1 0 2 0
(8.6%) (13.0%) (7.5%) (7.4%) (5.6%) (0%) (25.0%) (0%)

Number of patients  
co-treated with clB

Patients with moderate iD 8 5 6 5 6 5 4 5
(13.1%) (10.6%) (16.7%) (16.1%) (20.7%) (22.7%) (30.8%) (45.5%)

Patients without moderate iD 0 2 1 4 2 0 2 1
(0%) (3.7%) (2.5%) (14.8%) (11.1%) (0%) (25.0%) (25.0%)

Number of patients co-treated with ZNs Patients with moderate iD 11 2 3 2 2 1 0 0
(18.0%) (4.3%) (8.3%) (6.5%) (6.9%) (4.5%) (0%) (0%)

Patients without moderate iD 4 3 2 1 1 1 0 0
(6.9%) (5.6%) (5.0%) (3.7%) (5.6%) (7.1%) (0%) (0%)

Note: Data were expressed as the number (%).
Abbreviations: iD, intellectual disability; BMi, body mass index; VPa, valproic acid; cBZ, carbamazepine; clB, clobazam; ZNs, zonisamide.

younger age at baseline may be associated with a low risk 

of VPA-induced weight gain in children, regardless of the 

presence of moderate ID.

A major limitation of this study is the study design, 

which involved a retrospective investigation of a small 

number of patients. Additionally, since we included only 

VPA-treated patients, we were unable to determine the 

relationships between the presence of moderate ID and the 

weight status in the patients treated with other antiepilep-

tic drugs and nonepileptic subjects. Furthermore, several 

potential covariates associated with being overweight were 

not included, such as a pretreatment overweight status, 

dietary habits, physical activity level, presence of sleep 

apnea, blood concentrations of VPA and other antiepileptic 

drugs, blood ammonia level, electroencephalogram find-

ing, and type(s) of disability. Sleep apnea, especially, has 

been reported to be associated with weight gain as well as 

cognitive function.28,29 However, since we did not screen 

sleep apnea in the study subjects, we could not identify 

the patients with sleep apnea among the subjects included. 

Finally, since we excluded patients with a history of severe 

or profound ID in the present study, the association between 

the severity of ID and VPA-induced weight gain remains 

unknown. Further investigations are thus needed to confirm 

and further clarify the association between ID and VPA-

induced weight gain.

Figure 2 Daily doses of cBZ (A) or clB (B) in patients treated with the co-administration of these antiepileptic drugs at each time point used in the evaluation of the 
longitudinal changes in the BMi gap during VPa therapy.
Note: The mean values are shown as solid and open bars in the patients with moderate iD and those without, respectively, and the ses are shown as antennae.
Abbreviations: cBZ, carbamazepine; clB, clobazam; BMi, body mass index; VPa, valproic acid; iD, intellectual disability; se, standard error.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Neuropsychiatric Disease and Treatment 2015:11 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1013

intellectual disability and weight gain in valproic acid–treated patients

Conclusion
In conclusion, this is, to the best of our knowledge, the first study 

to show that patients with moderate ID may have a high risk 

of becoming overweight during VPA therapy. Additionally, 

this study demonstrated that the co-administration of 

carbamazepine and clobazam may be associated with 

VPA-induced weight gain in patients with moderate ID.  

The findings of the present study suggest that the potential 

for weight gain should be carefully monitored in VPA-treated 

patients with moderate ID, especially those receiving other 

co-administered antiepileptic drugs that facilitate weight 

gain, such as carbamazepine and clobazam.
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