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ABSTRACT

Objectives: In this cross-sectional study, the aims were to analyze the incidence and pattern of adverse drug reactions (ADRs) of antiepileptic drugs 
in pediatric patient. Most common adverse effect and most common drug causing adverse effect were evaluated.

Methods: Study was conducted over 60 Patients for 6 months in out-patient basis pediatric department in Rajindra Hospital associated with GMC, 
Patiala, a tertiary care teaching hospital in Punjab. The patient diagnosed by the Pediatrician with epilepsy who fulfilling inclusion and exclusion 
criteria was enrolled after taking informed consent. ADRs were noted using Pediatric Epilepsy Side Effect Questionnaire at clinic visit and any other 
adverse effects reported by patients.

Results: In this study, a total of 60 children were enrolled. The mean age was 10.26±3.70, median were 11.00. 41 (68.33%) patients were boys and 
19 (31.67%) were girls. In Cognitive ADRs with anti-epileptic drugs, there were total 17 ADRs reported. Valproate was causing most cognitive ADRs 
(32.43%). Among all cognitive ADRs, attention difficulty was the commonest complains. There were no motor and behavioral ADRs reported. Total 27 
general neurological ADRs reported, which was highest reported ADRs. Among general neurological, Clobazam was causing highest ADRs (55.56%). 
10 patients also reported tremor as another ADR and Clobazam causing most (22.22%).

Conclusion: In the present study, boys were developing more epilepsy than girls. Valproate was causing most ADRs. Among all cognitive ADRs, 
attention difficulty was the most common ADR. General neurological ADRs were highest reported ADRs.
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INTRODUCTION

Epilepsy is one of the most common serious neurological disorders [1]. 
Seizures often cause transient impairment of awareness, leaving the 
individual at risk of bodily harm and often interfering with education 
and employment [2].

In the mid-1800 s, the first effective anti-seizures medication, Bromide, 
was introduced. The first modern treatment, Phenobarbital, was 
developed in 1912, with Phenytoin coming into use in 1938.

5–10% of the population will have at least one seizure, with the highest 
incidence occurring in early childhood and late childhood [3]. In the 
world, the prevalence of epilepsy has been estimated at 5–30 persons 
per 1000 [4]. The median incidence for children aged 0–14 years 
is 0.822/1000 children. It has also been estimated that 70% of all 
epilepsy syndrome start between the age of 0 and 19 years and 30% of 
the children with seizure will have their first episode before the age of 
4 years, and more than half of the children with epilepsy will have more 
than one type of seizure [5]. Crude prevalence rate for active epilepsy 
was 7.44/1000 population in Punjab [6].

The mainstay treatment of epilepsy is anticonvulsant medications, 
possibly for the patient’s entire life. Seizures are controllable with 
medication in about 70% of cases, inexpensive AEDs are often 
available [7]. There are a number of medications available including 
Phenytoin, Carbamazepine, Valproate. We have a lot of new drugs 
in the past 10 years such as Felbamate, Gabapentin, Lamotrigine, 
Levetiracetam, Oxcarbazepine, Tiagabine, Topiramate, and Zonisamide.

Adverse effects can contribute to treatment failure in up to 40% of 
patients and can affect the ultimate quality of life independent of 

seizure control [8]. The adverse effects may be dose dependent and also 
reversible. Only a few epidemiological studies are available, which have 
explored the AED safety profile in pediatric patients [9].

The present study was conducted to determine the nature and rate of adverse 
effects of anti-epileptic drugs in children with epilepsy in our institute. This 
study will be helpful to analyze the therapeutic benefit for the patient.

METHODS

Study design
This cross-sectional study was conducted in out-patient in pediatric 
department in Rajindra Hospital associated with GMC, Patiala, a tertiary 
care teaching hospital in Punjab. All epileptic patients who fulfill all 
inclusion and exclusion criteria were registered for the study. Duration 
of the study is 6 months. The study was approved by the institutional 
Ethical Committee, the Government Medical College, Patiala Ethical 
Committee for Human Research(Approval no. Trg.9 (310)2020/2601).

Sample size
60 Patients.

Inclusion criteria
1. Both male and female patients
2. Age group 1–12 years
3. Diagnosed as epilepsy patient.

Exclusion criteria
1. Patient with secondary epilepsy due to head injury, cerebral palsy, 

stroke, metabolic disorder.
2. Parent not willing to participate in the study
3. Patients with uncertain diagnosis.
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Study sequence
In the OPD, all patients were screened according to inclusion and 
exclusion criteria. All patients were informed about the study in their 
own preferable language (English/Hindi/Punjabi).Written informed 
consent was obtained from each patient. All the adverse effects were 
recorded in a prestructured data entry form.

Data collection
Patient age, gender, present and past medical history, drug report, 
type of seizures, the anti-epileptic drug prescribed, and adverse drug 
reactions (ADRs) were recorded in a prestructured data entry form.

Adverse effects measurement
In this cross-sectional study ADRs were noted using Pediatric Epilepsy 
Side Effect Questionnaire (PESQ) at clinic visit and any other adverse 
effects reported by patients.

Data analysis
All data were statistically analyzed using appropriate tests.

RESULTS

Demographic profile of patients enrolled
In this study, a total of 60 children were enrolled. The mean age was 
10.26±3.70; median was 11.00. Out of total 60 children, 41 (68.33%) 
patients were male and 19 (31.67%) were female patients. The 
Distribution of epilepsy patients according to age groups presented in 
Table 1 and Fig. 1. The Distribution of epilepsy patients according to sex 
also presented in Table 1 and Fig. 2.

Patients with ADR
Out-patient of pediatric department in Rajindra Hospital, there was 
found that Valproate, Clobazam, Phenobarbitone, and Phenytoin used 
as antiepileptic drugs mostly. Among the four antiepileptic drugs, 
Valproate was most commonly used drug.

In this study, total 64 ADRs occurred in 60 patients. ADRs were noted 
using PESQ at clinic visit and any other adverse effects reported by 
patients.

In Cognitive ADRs with anti-epileptic drugs, there were total 17 ADRs 
reported by patients. Valproate was causing most cognitive ADRs 

(32.43%) among drugs. Among all cognitive ADRs, attention difficulties 
were the most common complain. There were no motor and behavioral 
ADRs with antiepileptic drugs reported.

In the study, total 27 general neurological ADRs reported by the 
patients, which were highest reported ADRs. Among general 
neurological, Clobazam was causing highest ADRs (55.56%). Out 
of 27 general neurological ADRs, drowsiness and sleepiness were 
reported by total 23 patients. Clobazam was causing drowsiness 
and sleepiness in most of the patients as ADR. Increase in appetite 
also reported by patients and Valproate causing the most (24.3%). 
One patient was reported increase in appetite by Clobazam, but no 
case reported in Phenobarbitone and Phenytoin. Total 10 patients 
also reported tremor as another ADR and Clobazam causing most 
(22.22%).

A total of 64 suspected ADRs reported in this study by total 60 patients. 
Among all four antiepileptic drugs, Valproate causing most ADRs 
(68.33%) followed by Clobazam (30%). Phenytoin was prescribed 
in one patients and tremor was reported as an ADR. In comparison, 
Clobazam was causing less ADR than Valproate.

Tables 2-6 representing ADRs as per PESQ reported by the patients. 
Fig. 3 showing comparison studies of ADRs among all four drugs.

Fig. 1: Distribution of epilepsy patients according to age group

Fig. 2: Distribution of epilepsy patients according to sex

Fig. 3: Comparison study of ADRs among drugs

Table 1: Distribution of epileptic patients according to age and sex

Characteristic (n=60) Percentage
Age groups

<5 years 8 (13.33)
6–10 years 18 (30)
More than 10 years 34 (56.67)

Sex
Male 41 (68.33)
Female 19 (31.67)
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Table 2: Cognitive ADRs with anti‑epileptic drugs (PESQ)

ADR Related ONLY to seizure medicine Valproate n=37 Clobazam n=18 Phenobarbitone n=4 Phenytoin n=1
A Cognitive

1. Slow thinking 0 0 0 0
2. Memory problems 0 0 0 0
3. Confusion 0 0 0 0
4. Poor school results 4 (10.8%) 0 1 (25%) 0
5. Decreased concentration 0 0 0 0
6. Attention difficulties 8 (21.6%) 3 (16.67%) 1 (25%) 0
Total 12 (32.43%) 3 (16.67%) 2 (50%) 0

ADR: Adverse drug reactions, PESQ: Pediatric Epilepsy Side Effect Questionnaire

Table 3: Motor and behavioral ADRs with anti epileptic drugs (PESQ)

ADR related ONLY to seizure medicine Valproate n=37 Clobazam n=18 Phenobarbitone n=4 Phenytoin n=1
B. Motor

7. Unstable walking 0 0 0 0
8. Poor coordination, clumsiness 0 0 0 0
9. Falling (not seizure) 0 0 0 0
10. Speech difficulties 0 0 0 0
Total 0 0 0 0

C. Behavioral
11. Aggression 0 0 0 0
12. Hyperactivity 0 0 0 0
13. Personality change 0 0 0 0
Total 0 0 0 0

ADR: Adverse drug reactions, PESQ: Pediatric epilepsy side effect questionnaire

Table 4: General neurological and weight related AD11s with AEDs (PESQ)

ADR related ONLY to seizure medicine Valproate n=37 Clobazam n=18 Phenobarbitone n=4 Phenytoin n=1
D. General neurological

14. Drowsiness, sleepiness 13 (35.1%) 8 (44.44%) 2 (50%) 0
15. Fatigue, tiredness 2 (5.4%) 2 (11.11%) 0 0
16. Dizziness, lightheadedness 0 0 0 0
17. Headaches 0 0 0 0
Total 15 (40.54%) 10 (55.56%) 2 (50%) 0

E. Weight
18. Increase in appetite 9 (24.3%) 1 (5.56%) 0 0
19 Weight 0 0 0 0
Total 9 (24.3%) 1 (5.56%) 0 0

ADR: Adverse drug reactions, PESQ: Pediatric epilepsy side effect questionnaire

Table 5: Other ADRs with anti‑epileptic drugs

ADR related ONLY to seizure medicine Valproate n=37 Clobazam n=18 Phenobarbitone n=4 Phenytoin n=1
1. Nocturnal Enuresis 0 0 0 0
2. Alopecia 0 0 0 0
3. flirsutism 0 0 0 0
4. Tremor 5 (13.5%) 4 (22.22%) 0 1 (100%)
5. Gum Hypertrophy 0 0 0 0
6. Loss of Appetite 0 0 0 0
7. Toxicity (ataxia, nystagmus, etc.) 0 0 0 0
Total 5 (13.5%) 4 (22.22%) 0 1 (100%)
ADR: Adverse drug reactions

Table 6: ADRs (total) by antiepileptic drugs

ADR related ONLY to seizure medicine Valproate n=37 (%) Cloobazam n=18 (%) Phenobarbitone n=4 (%) Phenytoin n=1 (%)
A. Cognitive 12 (32.43) 3 (16.67) 2 (50) 0
B. Motor 0 0 0 0
C. Behavioral 0 0 0 0
D. General neurological 15 (40.54) 10 (55.56) 2 (50) 0
B. Weight 9 (24.32) 1 (5.56) 0 0
F. Other ADRs 5 (13.5) 4 (22.22) 0 1 (100)
Total 41 (110.8) 18 (100) 4 (100) 1 (100)
Percentage of total (n=60) 68.33 30 6.67 1.67
ADR: Adverse drug reactions
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DISCUSSION

Epilepsy is a chronic disease so treatment required for long time. 
Sometimes treatment is continued for life long. However, long-term 
seizure control in patients with chronic epilepsy can be obtained 
with skillful treatment. The frequency or severity of seizures may not 
possible to complete control. Some patients are developing epilepsy 
seizures remain severe, frequent, or intractable. Although small in 
number, these patients require a high level of medical treatment. Older 
drugs such as Valproate, Phenytoin, and Carbamazepine are relatively 
less expensive and commonly used as first-line drugs. Gabapentin, 
Lamotrigine, Vigabatrin, Topiramate, Tiagabine, and Zonisamide are 
newer drug with lesser side effects.

A prospective longitudinal study was conducted by Daniel Raj et al., 
for 8 months in 2016 among children attending Pediatric outpatient 
Department of RMMCH, Chidambaram. Sodium valproate was the 
mainstay of treatment in pediatric seizures. Side effects were minimal 
(10). In the present study, the most commonly used Antiepileptic drug 
was also Sodium valproate. Hence, the finding of study by Henry Raj 
et al. is similar with the current study. However, another cross-sectional 
study by Kaushik et al., on 2019 was conducted in the Department of 
Pediatrics, Kalawati Saran Children’s Hospital for a period of 1 year. Two 
hundred consecutive eligible patients (aged 2–17 years with epilepsy 
on AED) were enrolled. A total of 139 ADRs occurred in 97 patients. 
One hundred and nine ADRs were reported by use of PESQ, in addition, 
30 ADRs were reported by parents [9]. The study was similar with the 
present study as they found the most commonly used AED was Sodium 
Valproate [9]. Furthermore, Anderson et al. found Valporate followed 
by Carbamazepine as the most common used Antiepileptic in their 
study [11].

In the present study, majority of children with ADRs were in the age 
group more than 10 years, similarly Bansal and Coworkers also found 
that children developing ADRs with AED therapy were significantly 
older [12].

In the present study, out of total 60 children, 41 (68.33%) patients were 
boy and 19 (31.67%) were girl patients so boys were more developing 
ADRs than girls which was in contrast with the study done by Kaushik 
et al. as well as Bansal et al.

Among four antiepileptic drugs Valproate causing most ADRs (68.33%). 
Among all cognitive ADRs, attention difficulty (21.6%) was the 
most common ADR. There were no motor and behavioral ADRs with 
antiepileptic drugs reported. But in Bansal et al. study, they found 
poor school results (19%) as the most prevalent ADR followed by gum 
swelling (13%) and drowsiness (5.7%). On the other hand, Kaushik 
et al. in their study, poor school result (33.8%) was the commonest ADR 
followed by drowsiness (25.9%). Whereas in contrast to the present 
study, Anderson et al. showed that behavioral problems (19.3%) as 
the most common ADR of antiepileptic drugs followed by somnolence 
(15.8%). Furthermore, in contrast to the present study, Mistry et al. [13] 
in their study, irritability was the most prevalent ADR(32.2%) followed 
by drowsiness (18.6%).

CONCLUSION

In the present study, boys were more developing epilepsy than 
girls. Valproate was causing most ADRs. Among all cognitive ADRs, 
attention difficulty was the commonest ADR. There were no motor and 
behavioral ADRs with antiepileptic drugs reported. In the study, total 27 
general neurological ADRs reported by the patients, which were highest 

reported ADRs. Among general neurological, Clobazam was causing 
highest ADRs.
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