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Adverse effects & drug load of antiepileptic drugs in patients with 
epilepsy: Monotherapy versus polytherapy
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Background & objectives: Although the need for a combination of antiepileptic drugs (AEDs) in the 
treatment of epilepsy is well justified, but an associated increase in adverse effects (AEs) lends a restriction 
to polytherapy. The aim of this study was to evaluate AEs and drug load (prescribed daily dose/defined 
daily doses) of AEDs in patients with epilepsy (PWE).
Methods: Consecutive PWEs attending Epilepsy clinic in a tertiary care hospital in New Delhi, India, were 
enrolled in the study. Demographic variables, such as age, gender, diagnosis, age at onset of seizures, frequency 
of seizures, use of all AEDs and adverse event profile (AEP) score were noted. Routine laboratory tests including 
lipid profile, fasting blood glucose, haematological parameters and liver and kidney function tests were done.
Results: A total of 697 consecutive patients were included in this study. Of them, 64.4 per cent were male; 
mean age was 29.6 ± 10.6 yr. Generalized seizures and focal seizures were recorded in n=386 (55.4%) 
and n=311 (44.6%), respectively. Monotherapy and polytherapy with two and greater than or equal to 
three AEDs were prescribed in 264 (37.9%), 243 (34.9%) and 190 (27.2%) patients, respectively. The 
average AED load, duration of treatment as well as AEP score were found to be significantly higher in 
combination of greater than or equal to three AEDs as compared to both monotherapy and combination 
of two AEDs, whereas no significant difference was observed between monotherapy and combination of 
two AEDs. Patients on monotherapy were in good control of seizures as compared to polytherapy. There 
was no significant change in biochemical parameters between the groups.
Interpretation & conclusions: Polytherapy with combination of greater than or equal to three AEDs was 
associated with higher AEs and lower seizure control as compared to both monotherapy and combination 
of two AEDs. AEs did not correlate with AED load, seizure type, gender and age of the patients but were 
associated with both numbers of AEDs as well as seizure frequency in PWE.
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Quick Response Code:

Epilepsy affects an estimated 50 million people 
worldwide1,2, and the overall prevalence rate of 
epilepsy in India has been reported to be varied 
from 3.0-11.9/1000 population3. Despite that several 

antiepileptic drugs (AEDs) being introduced in the 
past two decades, many patients do not respond to a 
single AED. Several studies have been conducted 
indicating the superiority of combination of AEDs over 
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monotherapy4,5. However, the treatment is initiated 
with monotherapy, and subsequently, other AEDs are 
added on if seizures are not adequately controlled6.

Conventional AEDs as monotherapy are commonly 
prescribed in developing countries with limited resources7,8. 
Though most prefer phenytoin (PHT) as initial monotherapy 
followed by carbamazepine (CBZ) and sodium valproate 
(VPA) based on the seizure type, this behaviour is highly 
variable not only in different countries but also among 
primary and tertiary care hospital set ups within a country9. 
Local socio-economic, cultural and ethnic factors, genetic 
profile of an individual and availability of drugs also affect 
the treatment regimens10. Moreover, baseline differences in 
patients’ demographic, seizure frequency and severity limit 
the direct comparison of individual trials11.

The eminence of life in patients with epilepsy 
(PWE) is compromised because of sequelae of seizures 
as well as the adverse effects (AEs) of medication12. 
Prescription of AEDs requires consideration of both 
drug efficacy and possible AEs in each patient. The 
relation between neurological AEs and epilepsy is not 
clearly understood, and it is difficult to know whether 
AEs are a consequence of epilepsy, a reaction to 
epilepsy or an AE of treatment13. Further, the presence 
of various neurological AEs may heighten sensitivity 
to general symptoms. Therefore, any measure of 
adverse events must have the ability to discriminate 
successfully between symptoms caused by AED use 
and those that are directly related to epilepsy or mood.

It is thus necessary to monitor and balance the goal 
of seizure control against adverse treatment effects. 
Different strategies are required for different scenarios 
and different patients. There are limited studies7,8 
reporting the association of AEs with treatment 
regimens as well as seizure outcome simultaneously. 
This study was aimed to assess adverse event profile 
(AEP) as a measure of AEs occurring with AEDs and 
to explore the relation between AEs, epilepsy, AED 
load and number of AEDs prescribed. The primary 
objectives were to determine the AEs (AEP score) 
and drug load [prescribed daily dose (PDD)/defined 
daily dose (DDD)] of monotherapy, combination of 
two AEDs and greater than or equal to three AEDs 
in PWE. The secondary objectives were to determine 
the effectiveness of monotherapy and polytherapy of 
AEDs as well as factors responsible for AEs in PWE.

Material & Methods

In this cross-sectional observational study, patients 
were recruited from a consecutive sample of eligible, 

consenting PWE attending the epilepsy clinic in 
Outpatient Department (OPD) of Neurology, All India 
Institute of Medical Sciences, New Delhi, India, from 

October 2010 to September 2013. The retrospective 
duration of AED exposure was identified from patients’ 
case records, and then the patients were prospectively 
followed up for the study of AEs, prescription pattern 
and effectiveness. The retrospective AED exposure 
varied for each patient, and the prospective follow 
up was for at least two consecutive visits. Patients 
were followed during their routine OPD visits which 
were at three or six months depending on the patient 
requirement and logistics. The duration of follow 
up varied from 6 to 12 months. The study was 
approved by the Institutional Ethics Subcommittee 
(IESC/T-245/2010), and all participants provided a 
written informed consent. 

Patients of age ≥18 yr with an established diagnosis 
of epilepsy were included for evaluation. These patients 
were on stable doses of AEDs for at least three months. 
Choice of medication was not influenced by the 
study protocol and was essentially a clinical decision. 
Polytherapy was given to patients who did not respond 
to monotherapy and refractory cases as well. AED 
doses were adjusted by the treating physician as per 
clinical circumstances with special attention to efficacy 
for the seizure type/syndrome and tolerability.

Patients were prescribed the following AEDs: 
phenobarbital (PB), PHT, CBZ, clobazam (CLB), 
clonazepam (CLZ), VPA, levetiracetam (LEV), 
lamotrigine (LTG), oxcarbazepine (OXC), topiramate 
(TPM), zonisamide (ZNS), lacosamide (LCM) or any 
combination of these. All the enrolled patients were 
broadly divided into three groups: (i) monotherapy 
with either AED; (ii) combination of two AEDs; and 
(iii) combination of greater than or equal to three AEDs.

Baseline demographic data including gender, 
age, age at onset of seizures, type(s) and frequency 
of seizures, epilepsy characteristics according to the 
International League Against Epilepsy (ILAE)14, details 
of current AED regimens (including dosages) and 
concomitant medications were collected at the time of 
enrolment. Number of seizures were ascertained from 
seizure diaries maintained by all patients. All study 
participants were regularly monitored by the treating 
physician.

Antiepileptic drugs (AED) load [prescribed daily 
dose (PDD)/defined daily dose (DDD)]: AED load 
for each patient was calculated as a sum of the ratio 
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of PDD/DDD for each AED included in the treatment 
regimen, where DDD corresponded to the assumed 
average maintenance daily dose of a drug for its main 
indication15. AED load reflects the load of the dose 
of the AEDs on individual PWE. It was calculated to 
evaluate whether the polytherapy resulted in reduced 
dose of another drug or increased overall doses of the 
AEDs. It is a validated method to calculate the load of 
AEDs on individual PWE16.

Effectiveness in terms of seizure frequency: The 
effectiveness of AEDs in terms of seizure frequency was 
classified into four categories based on the occurrence 
of seizure since last change in treatment regimen17. 
Category 1: seizure free, with no seizure in the past 
12 months (after starting treatment) and remained so 
throughout follow up; Category 2 included patients 
with at least one seizure in six months. Patients in 
Category 3 had at least one seizure in a month. Patients 
exhibiting Category 4 never became seizure free or had 
at least one seizure in a week.

Adverse event profile (AEP): AEs were identified using 
the 21-item AEP questionnaire18. Briefly, the frequency 
of occurrence of each AE in the previous four weeks 
was rated on a four-point digital scale (4=frequent, 
3=sometimes, 2=rarely and 1=no occurrence). In the 
present analysis, range of AEP scores varied from a 
minimum of 21 to a maximum of 84, with high scores 
indicating more frequent symptom reporting. The AEP 
scoring method is reliable, valid and has been widely 
used in epilepsy research16,19,20.

Routine biochemical testing: The blood samples 
from the patients were collected between 0800 and 
1000 h, following a 12 h fast. The biochemical 
parameters including fasting blood glucose, kidney 
function tests (KFT) (urea, creatinine and uric acid), liver 
function tests (LFT) [aspartate transaminase (AST) and 
alanine transaminase (ALT)], total bilirubin and alkaline 
phosphatase), lipid profile (LP) (total cholesterol, 
triglycerides, low-density lipids, high-density lipids 
and very low density lipids), electrolytes (sodium, 
potassium, calcium and phosphate), haematological 
parameters (HPs) [haemoglobin, platelets count, white 
blood cell (WBC) count and erythrocyte sedimentation 
rate (ESR)] were estimated as part of routine clinical 
practice on the day after the first visit of the patient.

Statistical analysis: Data were analyzed using Statistical 
Package for the Social Sciences for Windows, Version 16 

(SPSS Inc., Chicago, IL, USA) and presented as number 
(percentage) or median (range) as appropriate. Data were 
analyzed initially by descriptive statistics. Comparison 
between groups was done by one-way analysis of 
variance for continuous variables and Wilcoxon signed 
rank test for discrete variables. Differences in frequency 
of utilization of individual AEDs between groups were 
compared using Pearson’s Chi-square test. Multivariate 
linear regression was used to assess the contribution 
of demographic, disease-related and AED-related 
variables to AEP scores. 

Results

A total of 697 consecutive patients were enrolled in 
the study and total 12 AEDs, including both older and 
newer, were prescribed in different treatment regimens 
with a maximum of five AEDs in a patient. Demographic 
description of the enrolled patients in each category is 
provided in Table I. Distribution of patients in each 
category did not differ significantly with 37.9, 34.9 and 
27.2 per cent of patients in monotherapy, combination 
of two AEDs and combination of greater than or equal 
to three AEDs, respectively. Although mean age of 
patients did not differ significantly between each 
category, age at onset of seizures was significantly 
lower in patients receiving polytherapy [combination 
of two (P<0.05) and greater than or equal to three AEDs 
(P<0.001)] as compared to monotherapy. Prescription 
of monotherapy was significantly (P<0.01) higher 
in patients with generalized seizures as compared to 
focal seizures. In patients with generalized seizures, 
prescription of monotherapy was significantly higher 
than that of polytherapy (P<0.01).

Effectiveness in terms of seizure frequency: Significantly 
more patients were seizure free with monotherapy 
(40.9%) as compared to polytherapy (25.8%) in 
category 1 (no seizure in a year). No significant 
difference was found between groups for patients 
in category 2 (at least one seizure in six months) of 
seizure outcome. There were significantly higher 
number of patients in category 3 (at least one seizure 
in a month) and category 4 (at least one seizure in a 
week) on combination of two and greater than or equal 
to three AEDs in comparison to those on monotherapy. 
Combination of greater than or equal to three AEDs did 
not cause any significant change in seizure frequency 
as compared to one and two AEDs (Table I).

Distribution of antiepileptic drugs (AEDs): All the 
AEDs were distributed similarly amongst all the 
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treatment regimens except ZNS and LCM which were 
prescribed only as part of polytherapy not monotherapy. 
Percentage of use of PHT did not differ significantly 
amongst different treatment regimens. Amongst 
monotherapy, VPA was most frequently prescribed 
followed by CBZ, PHT and LEV. Prescription of CBZ 
was significantly higher in combination of greater than 
or equal to three AEDs. Frequency of use of VPA, LEV, 
CLB, CLZ, LTG, ZNS, TPM, OXC, PHB and LCM 
was significantly (P<0.001) higher in polytherapy.

In terms of percentage prescribing pattern, 
LCM was more frequently prescribed followed by 
ZNS>TPM>PHB>LTG>CLB>LEV>CLZ>VPA>CBZ> 

PHT in combination of greater than or equal to three 
AEDs suggesting that the newer AEDs were mostly 
prescribed in polytherapy, whereas older AEDs were 
almost uniformly dispersed amongst monotherapy and 
polytherapy regimens.

Antiepileptic drugs (AED) load and duration: Individual 
AED load was expressed as a ratio of PDD/DDD. 
The average AED load increased significantly from 
0.84±0.65 in monotherapy to 0.93±0.39 for two AEDs 
and 1.04±0.35 for greater than or equal to three AEDs 
(P<0.001) (Table I). Amongst different AEDs, drug load 
of CBZ, VPA and LEV was found to be significantly 
higher in polytherapy as compared to monotherapy. The 

Table I. Demographic characteristics of patients receiving monotherapy and polytherapy with antiepileptic drugs (AEDs) (n=697)
Parameters Monotherapy Combination of 2 AEDs Combination of ≥3 AEDs
n (%) 264 (37.9) 243 (34.9) 190 (27.3)
Male (%) 161 (61) 167 (68.7) 121 (63.7)
Age (yr), median (range) 27 (18‑77) 27 (18‑66) 26 (16‑64)
Age at onset of seizures (yr), median (range) 18 (0‑75) 16 (0‑56)* 13 (0‑6)***,††

Seizure type, n (%)
Generalized seizures, n=386 (55.4%) 162 (61.4)δδ 129 (53.1) 95 (50)
Focal seizures, n=311 (44.6%) 102 (38.6) 114 (46.9) 95 (50)

Frequency of seizures
Seizure free (no seizure in a yr) 108 (40.9)δδδ 41 (16.9) 17 (8.9)
At least one seizure in six months 70 (26.5) 69 (28.4) 31 (16.3)
At least one seizure in a month 70 (26.5) 102 (42) 99 (52.1)
At least one seizure in a week 16 (6.1) 31 (12.8) 43 (22.6)

AEDs, n (%)
Phenytoin (n=207) 72 (27.3) 74 (30.5) 61 (32.1)
Carbamazepine (n=203) 58 (22) 71 (29.2) 74 (38.9) ***,†††

Sodium valproate (n=302) 86 (32.6) 96 (39.5) 120 (63.2) ***,†††

Levetiracetam (n=204) 28 (10.6) 73 (30.0) *** 103 (54.2) ***,†††

Clobazam (n=260) 12 (4.5) 110 (45.3) *** 138 (72.6)***,†††

Clonazepam (n=38) 2 (0.8) 20 (8.2) *** 16 (8.4) ***

Lamotrigine (n=54) 1 (0.4) 15 (6.2) *** 38 (20.0) ***,†††

Zonisamide (n=21) 0 5 (2.1) 16 (8.4)***,†††

Topiramate (n=24) 1 (0.4) 5 (2.1) 18 (9.5)***,†††

Oxcarbazepine (n=50) 9 (3.4) 18 (7.4) 23 (12.1)***,†††

Phenobarbital (n=22) 1 (0.4) 6 (2.5) 15 (7.9)***,†††

Lacosamide (n=10) 0 1 (0.4) 9 (4.7)***,†††

Mean duration (months) 37.0±50.8 33.7±32.1 45.8±37.8††

Mean drug load 0.84±0.65 0.93±0.39 1.04±0.35***

Mean AEP score 28.9±5.9 30.04±6.1 32.9±6.7***,†††

P*<0.05; **<0.01; ***<0.001 compared to monotherapy, P†<0.05; ††<0.01; †††<0.001 compared to 2 AEDs combination; 
Pδ<0.05; δδ<0.01; δδδ<0.001 compared to polytherapy. AEP, adverse event profile
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Fig. 1. Drug load (prescribed daily dose/defined daily dose, PDD/ DDD) of different antiepileptic drugs (AEDs) separately in patients on 
monotherapy (n=264), combination of two antiepileptic drugs (n=243) and combination of greater than or equal to three antiepileptic drugs 
(n=190). **P<0.01 compared to monotherapy; ††P<0.01 compared to 2 AEDs combination. PHT, Phenytoin; CBZ, carbamazepine; VPA, sodium 
valproate; LEV, levetiracetam; CLB, clobazam; CLZ, clonazepam; LTG, lamotrigine; ZNS, zonisamide; TPM, topiramate; OXC, oxcarbazepine; 
PB, phenobarbital; LCM, lacosamide.

Table II. Percentage of patients reporting individual adverse effects as identified by the adverse event profile questionnaire receiving 
monotherapy and polytherapy of antiepileptic drugs (AEDs) (n=697)
Adverse effects Monotherapy (n=264), 

n (%)
Combination of 2 

AEDs (n=243), n (%)
Combination of ≥3 

AEDs (n=190), n (%)
P value

Headache 74 (28.03) 68 (27.98) 77 (40.53) <0.01
Unsteadiness 11 (4.17) 13 (5.35) 6 (3.16) ns
Blurred vision 22 (8.33) 32 (13.17) 39 (20.53) <0.01
Dizziness 15 (5.68) 18 (7.41) 26 (13.68) <0.05
Difficulty in concentrating 3 (1.14) 5 (2.06) 3 (1.58) ns
Vertigo 25 (9.47) 17 (7) 27 (14.21) ns
Irritability 55 (20.83) 83 (34.16) 88 (46.32) <0.001
Tremors 38 (14.39) 58 (23.87) 64 (33.68) <0.001
Memory problems 80 (30.30) 98 (40.33) 111 (58.42) <0.001
Disturbed sleep 30 (11.36) 26 (10.70) 31 (16.32) ns
Depression 6 (2.27) 5 (2.06) 7 (3.68) ns
Nervousness/agitation 5 (1.89) 7 (2.88) 8 (4.21) ns
Drowsiness 106 (40.15) 113 (46.5) 95 (50) ns
Skin disorders 4 (1.52) 4 (1.65) 2 (1.05) ns
Dental problems 6 (2.27) 3 (1.23) 4 (2.11) ns
Upset stomach 14 (5.30) 7 (2.88) 12 (6.32) ns 
Loss of appetite 25 (9.47) 31 (12.76) 49 (25.79) <0.001
Fatigue/tiredness 90 (34.09) 90 (37.04) 97 (51.05) <0.001
Hair loss 29 (10.98) 27 (11.11) 20 (10.53) <0.05
Weight gain 23 (8.71) 21 (8.64) 16 (8.42) ns
Slurred Speech 20 (7.58) 37 (15.23) 37 (19.47) <0.01
Data represented as n (%). ns, not significant
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Table III. Adverse event profile (AEP) score of different antiepileptic drugs separately in patients on monotherapy (n=264), combination 
of 2 antiepileptic drugs (AEDs) (n=243) and combination of ≥3 AEDs (n=190)
AEP score Monotherapy 

(n=264)
Combination of 2 AEDs 

(n=243)
Combination of ≥3 AEDs 

(n=190)
Phenytoin 28.1±5.6 29.5±5.8 33.1±6.8***,††

Carbamazepine 28.9±5.8 30.1±5.5 32.6±5.9**,†

Sodium valproate 29.9±6.3 31.3±6.3 33.2±6.5**

Levetiracetam 29.2±6.4 30.4±5.9 33.5±7.1**,††

Clobazam 26.3±4.4 29.2±6.6 32.5±6.5**,†††

Clonazepam 24±4.2 30±4.2 35±6.03*,†

Lamotrigine 38 30.7±5.9 32.6±6.9
Zonisamide ‑ 26.4±6.4 37.1±8.3†

Topiramate ‑ 28 28.2±4.02†

Oxcarbazepine 26.7±4.3 30.6±8.7 32.4±6.7
Phenobarbital 35 31±3.7 33.3±5.5
Lacosamide ‑ 29 35.7±7.2
P*<0.05; **<0.01; ***<0.001 compared to monotherapy; P†<0.05; ††<0.01; †††< 0.001 compared to 2 AEDs combination. Data represented 
as mean±SD. SD, standard deviation.

drug load of CLB and TPM was higher in combination 
of greater than or equal to three AEDs as compared to 
two AEDs and monotherapy. The ratio of PDD/DDD 
for PHT, CLZ, CBZ, LTG, ZNS, OXC and PHB did not 
vary significantly between the groups (Fig. 1).

The duration of treatment (months) also varied 
significantly and was found to be longer in patients on 
combination of greater than or equal to three AEDs as 
compared to two AEDs (P<0.01) but not compared to 
monotherapy. No significant difference was observed 
between monotherapy and combination of two AEDs 
with respect to the duration of treatment (Table I).

Adverse event profile (AEP) questionnaire: The average 
AEP score increased significantly in combination 
of greater than or equal to three AEDs as compared 
to both monotherapy and combination of two AEDs 
(P<0.001). However, the AEP score did not differ 
significantly amongst monotherapy and combination 
of two AEDs (Table I).

Frequency of AEs reported as occurring 
always/frequently (rating 4) or sometimes (rating 3) 
in the AEP questionnaire is illustrated in Table II. AEs 
were divided into two categories: neurological and 
systemic disorders. All neurological AEs were found 
to be significantly more in patients on combination of 
greater than or equal to three AEDs in comparison to 
monotherapy as well as two AEDs except unsteadiness, 
difficulty in concentrating, vertigo, disturbed sleep, 

depression, nervousness/agitation and drowsiness 
which did not differ between combination of two and 
greater than or equal to three AEDs. Systemic adverse 
effects like loss of appetite, fatigue/tiredness, hair loss 
and slurred speech were found to differ significantly 
among different treatment regimens.  

Factors responsible for adverse effects in patients with 
epilepsy: Multivariate regression analysis revealed 
that factors such as age, gender, age at onset of 
seizures, type of seizures and AED load did not have 
any correlation with occurrence of AEs. However, a 
number of prescribed AEDs significantly affected 
the occurrence of AEs in PWE (P=0.001). There was 
no correlation between AEP scores and AED load 
amongst groups in patients on monotherapy (r=0.016; 
P=0.81) as well as polytherapy (two AEDs: r=0.023, 
P=0.71 and greater than or equal to three AEDs: 
r=0.36; P=0.62) (Fig. 2).

Relationship of AEP score with different AED regimens: 
The AEP score varied significantly amongst different 
treatment regimens (Table III). Combination of greater 
than or equal to three AEDs resulted in significantly 
higher AEP score in patients on PHT, CBZ, LEV, CLB 
and CLZ as compared to monotherapy as well as two 
AEDs. No such difference was observed amongst 
patients on TPM, LTG and ZNS as compared to their 
respective monotherapies. There was no significant 
difference in AEP score of different treatment regimens 
amongst patients on LTG, OXC, PHB and LCM.
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Relationship of biochemical parameters with different 
AED regimens: There were no significant changes in 
serum LP, LFT, KFT and electrolyte levels in patients 
on different AED regimens (Table IV). HPs also did not 
differ significantly between the regimens except WBCs 
and platelet count. Patients on combination of greater 
than or equal three AEDs had significantly higher WBC 
count as compared to monotherapy patients (P<0.05). 
Platelet count (P<0.05) was also significantly higher 
in patients on greater than or equal to three AEDs as 
compared to patients on combination of two AEDs. No 
such difference was observed between monotherapy 
and combination of two AEDs.

Discussion

Various treatment regimens are prescribed for 
control of seizures, and the AEs are major limiting 
factors in PWE11,19. The present study was aimed 
at analyzing the prescription pattern, AED load 
(PDD/DDD), effectiveness in terms of seizure 
frequency and AEs (AEP score) in patients treated 
with monotherapy and polytherapy of AEDs. 
Transitional polytherapy or long-term maintenance 
AED polytherapy in medically refractory epilepsy 
also contributed to a higher proportion of patients on 
polytherapy20.

The proportion of males on polytherapy was 
higher as compared to monotherapy and vice versa 

for females. This may be due to higher potential of 
AEDs for teratogenic side effects21. Prescription 
of polytherapy was found to be significantly higher 
in patients with an early age of onset of seizures as 
compared to monotherapy. The age at onset of seizures 
has a significant impact on determining the treatment, 
probability of reduction of seizures and cognitive side 
effects22. Early onset of seizures sometimes results 
in more complex seizures which in turn can lead to 
refractory epilepsy. The present results demonstrated 
higher frequency of use of monotherapy in patients 
with generalized seizures as compared to focal 
seizures despite the similar frequency of both types 
of seizures amongst the groups23. Focal seizures are 
known to have more cases of refractory epilepsy 
leading to use of more than two AEDs to control 
seizures24.

A progressive decline in the likelihood of 
producing seizure freedom with successive AED 
regimens was demonstrated in the present study, 
most markedly from monotherapy to combination 
of greater than or equal to three AEDs. In other 
words, concomitant use of three AEDs provided no 
additional benefit over the simultaneous use of two 
AEDs. Although Poolos et al25 reported improved 
efficacy with two AEDs over monotherapy, but our 
study, with larger patient population, substantiated 
previous results26. 

Fig. 2. Relationship between adverse event profile (AEP) scores and antiepileptic drug load (drug load) in the patients (n=697). (A) Patients 
on monotherapy (r=0.023, P=0.71, n=264); (B) combination of two antiepileptic drugs (r=0.016, P=0.81, n=243); (C) combination of greater 
than or equal to three antiepileptic drugs (r=0.36, P=0.620, n=190).

C

A B
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The AED load did not increase with an increase 
in the number of AEDs. In most instances, a period 
of transitional polytherapy was observed during the 
conversion from one AED to another resulting in an 
overwhelming increase in AED load. This process 
may also get complicated by drug interactions and 
complex AED pharmacokinetics20. The ratio of PDD/
DDD was highest for LCM, either due to small sample 

size of patients on LCM or due to attempts at higher 
doses to attain seizure control.

The proportion of patients with AEs identified by 
the AEP (95.2%) was comparable to that found in earlier 
studies16,19. A significant difference in AEP score was 
seen between patients on monotherapy and polytherapy. 
Previous studies have reported an improved quality of life 

Table IV. Biochemical parameters of patients on antiepileptic drugs (AEDs)
Biochemical parameters Monotherapy 

(n=264)
Combination of 2 AEDs 

(n=243)
Combination of ≥3 AEDs 

(n=190)
Fasting blood sugar (mg/dl) 92.7±24.4 92.8±25.6 93.2±29.1
LP

Total cholesterol (mg/dl) 174.5±32.2 173.2±25.9 175.7±33.2
Triglycerides (mg/dl) 144.6±67.2 126.1±65.3 119.3±81.2
LDL‑cholesterol (mg/dl) 126.5±51.5 109.0±24.3 111.7±32.6
VLDL‑cholesterol (mg/dl) 29.6±13.5 24.6±12.7 23.6±11.1
HDL‑cholesterol (mg/dl) 45.8±7.8 45.8±8.9 46.8±9.3
LDL/HDL ratio 2.7±1.03 2.5±0.57 2.4±0.74

LFT
Total bilirubin (mg%) 0.73±0.36 0.73±0.31 0.71±0.22
AST (IU) 31.1±16.6 31.4±11.4 30.9±15.3
ALT (IU) 29.2±27.3 28.9±14.1 29.02±15.7
Alkaline phosphatase (IU) 143.6±74.9 155.3±105.8 143.4±76.9
Total protein (g%) 7.66±0.51 7.64±0.53 7.61±0.55
Albumin (g%) 4.17±0.35 4.13±0.34 4.12±0.34

KFT
Creatinine (mg%) 0.82±0.19 0.82±0.19 0.82±0.19
Urea (mg%) 24.3±5.3 24.1±5.8 23.4±6.2
Uric acid (mg%) 4.8±1.3 4.81±1.4 4.57±1.2

HP
Haemoglobin (g/100 ml) 12.73±1.99 12.67±1.97 12.61±1.65
RBC (×106/µl) 4.56±2.54 4.31±0.61 4.24±0.59
WBC (/µl) 7407.7±1879.9 7042.6±1978.4 6628.6±1614.5*

ESR (mm fall 1st h) 11.2±7.9 12.8±10.9 11.5±8.3
Platelet count (×103/µl) 216.4±65.1 208.8±67.6 226.9±76.3†

Electrolytes
Sodium (mEq/l) 138.8±3.6 138.9±3.6 139.1±3.9
Potassium (mEq/l) 4.25±0.38 4.27±0.32 4.33±0.44
Calcium (mg%) 9.71±1.02 9.72±0.61 9.58±0.86
Phosphate (mg%) 3.7±0.73 3.71±0.79 3.74±0.63

Data represented as mean±SD. *P<0.05 compared to monotherapy; †P<0.05 compared to 2 AEDs combination; 
SD, standard deviation; LP, lipid profile; LFT, liver function test; KFT, kidney function test; HP, haematological parameters;  
LDL, low‑density lipoprotein; VLDL, very‑low‑density lipoprotein, HDL, high‑density lipoprotein; AST, serum aspartate 
transaminase; ALT, serum alanine transaminase; RBC, red blood cell; WBC, white blood cell; ESR, erythrocyte sedimentation rate
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after conversion from polytherapy to monotherapy7,27. 
However, there are also findings of a lack of association 
between AE burden and number of AEDs16,28. 

The AEP score of patients on different AEDs 
in various seizure outcome groups did not differ 
significantly except for CLB and PHB which showed 
significantly higher AEP score in patients with no 
seizure control as compared to other groups with 
improvement in terms of reduction in seizure frequency. 
This may be due to per se AEs of these AEDs. The lack 
of correlation between AEP score and seizure outcome 
verifies the correlation of AEP score with number of 
AEDs. Moreover, AEs were also affected by the toxicity 
burden imposed by overtreatment rather than disease 
manifestation29. Hesdorffer et al30 here proposed that the 
risk of sudden unexpected death in epilepsy depends on 
frequency of seizures rather than number of AEDs used.

The present study revealed the lack of relationship 
between AEs and AED load. Combination of two 
different AEDs, each at the respective DDD, is unlikely 
to produce the same effects as doubling the dose of an 
AED from one DDD to two DDDs. Moreover, evidences 
from various animal and clinical studies4,31 also show 
that not all AED combinations are the same and that 
at equal drug loads or equal therapeutic efficacy, some 
combinations are better tolerated than others.

Biochemical parameters did not differ significantly 
between the groups. Though WBC and platelet count 
differed significantly in patients on combination of 
greater than or equal to three AEDs as compared to other 
groups, the alterations were within the normal range and 
hence clinically insignificant. The biochemical changes 
taking place, when a patient is on a combination of 
drugs, vary with the number and type of drug, duration 
of treatment, duration of epilepsy and patient genotype32. 

AEs can also be influenced by genetic profile, 
differences in duration of treatment, seizure type, age, 
gender, comorbidities and personality trait and mood 
states10,33. In the present study no correlation of AEs was 
observed with age, gender, age at onset of seizures, type 
of seizures and AED load. 

Though the need for combination of AEDs in the 
treatment of epilepsy is well justified, the associated 
increase in AEs lends a restriction to polytherapy. The 
present results provided insight in the AEs, AED load, 
seizure frequency and biochemical alterations with a 
number of AEDs in PWE. The results suggested that the 
AEs in PWE were more associated with a number of 
AEDs rather than frequency of seizures. Hence, the search 

for newer more potent less toxic antiepileptics cannot be 
undermined specially for the drug refractory population.
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