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Abstract
Background: As initial monotherapy, individuals with epilepsy are 

treated with both conventional and newer antiepileptic drugs (AEDs). The 
differences in their relative effectiveness and safety as a group, however, have 
not been thoroughly studied.

Objective: To evaluate and compare the effectiveness and safety of 
conventional and newer anti-epileptic drugs in epileptic patients.

Material and methods: A prospective comparative study was done in 126 
epileptic patients. Patients divided into two groups Group A and B of 63 each 
received conventional and newer antiepileptic drugs respectively. Patients 
were allocated the AED based on type of epilepsy, patient characteristics and 
drug characteristics by the treating physician. Patients maintained a seizure 
diary which they filled weekly and this seizure diary was evaluated at 6 weeks 
and 12 weeks of follow up. Patients were assessed for adverse drug reactions 
(ADRs) at 0, 6 and 12 weeks of follow up and also for spontaneous reported 
ADRs at any time during the study. 

Results: In both group A and group B, our study demonstrated that 
seizure freedom, seizure severity, and time before first seizure did not differ 
significantly (p>0.5). Except for cognitive dysfunction, impaired memory, and 
swollen gums, which were more frequent in the conventional anti-epileptics 
group, the ADR profiles of both group of medications were similar. Phenytoin 
was found to cause gum swelling and cognitive impairment. No subject 
experienced a serious adverse event.

Conclusion: Newer Antiepileptics as monotherapy are equally efficacious 
as conventional antiepileptics but may offer a better safety profile to epileptic 
patients.
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Introduction
A brain function disease known as epilepsy 

is characterised by the unpredictable and recurrent 
occurrence of seizures [1]. A comprehensive review 
and meta-analysis of incidence data revealed that 
epilepsy has a pooled incidence rate of 61.4 per 100,000 
person-years [2]. People of all ages, genders, races, 
social backgrounds, and geographic areas can develop 
epilepsy. In India, there are reportedly around 10 million 
PWE (persons with epilepsy). In our demographic, it 
affects roughly 1% of people [3].

The widespread familiarity, established 
effectiveness, typically inexpensive cost, and well-
documented ADRs of conventional AEDs have led to 
their widespread use. However, the 20–25% of patients 
who experience treatment failure have sparked intense 
research to create new AEDs [4]. In the treatment of 
epilepsy, monotherapy is preferred over polytherapy 
since it is equally or more effective, cost-efficient, and 
has fewer ADRs [5]. In addition to seizure freedom 
and control, the safety profile of the medications used 
for therapy is crucial when it comes to epilepsy [6]. To 
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prevent seizure recurrence, the AEDs are frequently given orally 
over a lengthy period of time. To treat their crippling illness and 
improve their quality of life, epileptic patients will receive the 
best care possible if their safety profiles are better understood 
[7].

The AEDs have been divided as per the year of market 
introduction before or after 1990 into newer and conventional 
[8]. Numerous studies on the effectiveness of conventional 
and newer AEDs have failed to show a significant difference. 
The assertion of an improved safety profile is largely to blame 
for the current trend of preferring newer AEDs [9]. Before the 
study's foundation was laid, there were relatively few research 
evaluating the effectiveness and safety of older and newer AEDs 
both internationally and among Indian populations. Therefore, 
the goal of the current study was to examine the safety and 
effectiveness profiles of conventional and newer AEDs in 
individuals with epilepsy. 

Material and methods
Patients who visited the Neurology Outpatient Department 

were the subjects of this study. In this prospective, open-label 
study, 120 individuals were enrolled who were classified as 
having epilepsy by the International League Against Epilepsy 
(ILAE) [10] The institutional ethics committee gave its approval 
to the project.

Inclusion criteria
People of either gender aged 18 to 75 years, classified 

as epileptics as per the ILAE [10]. Patients who were ready to 
provide written, fully informed consent.

Exclusion criteria
Patients with progressive or uncontrolled diseases involving 

central nervous system, heart like progressive encephalopathy, 
cardiac dysrhythmia, recent myocardial infarction (MI), or 
congestive heart failure (CHF) or mental illness [11]. Also, 
people with known hypersensitivity to any study medication or 
those participating in another study within 8 weeks of study's 
start date or at any point in the study were excluded. People 
with known abnormal liver or kidney function (AST (Aspartate 
transaminase) and ALT (Alanine transaminase) levels above 2 
times the upper normal limit) or known abnormal renal function 
(serum creatinine > 1.5 mg/dL). Pregnant and lactating mothers 
or people with drug or substance of abuse induced seizures.

According to the ILAE classification, patients with 
epilepsy (both new and old) were enrolled and split into two 
groups. Each group had 63 patients in it. It is recommended to 
discontinue the medication, post two years of seizure freedom 
[12]. Keeping this in mind, our study, did not have a washout 
period as we considered it unethical. Moreover, this research 
was a baseline study and a larger scale research is to be planned 
with a possible consideration of washout period keeping in mind 
the frequency of seizures. Each patient got a thorough physical 
examination and laboratory evaluation. We assessed the heart 
rate and blood pressure while sitting. Patients in group A were 
given the conventional AEDs (sodium valproate, carbamazepine, 
and phenytoin) as monotherapy, whereas those in group B were 
given the newer AEDs (levetiracetam, oxcarbazepine, and 
lamotrigine). Based on the type of epilepsy, the patient's features, 
and the drug's qualities, the treating physician administered the 
necessary AED to the patient.

Using a patient particular sheet and data from the patient's 
seizure diary, the patient's specifics and details of the disease 

and medications were acquired at baseline, six weeks, and 
twelve weeks of follow up. Patients kept a seizure journal that 
they updated weekly, and this seizure diary was assessed at the 
halfway point and the final point of the follow-up period. At 0, 6, 
and 12 weeks of follow-up, patients had their adverse medication 
reactions evaluated. They were also evaluated for spontaneously 
reported adverse drug reactions at any point during the study.

Statistical analysis: Student’s t-test and chi-square tests 
were applied. A p value of less than 0.05 was considered as 
statistically significant.

Results
The baseline demographic profile of patients in both the 

groups was comparable and is depicted in Table 1. The mean 
age of patients in group A and group B was 34.58±1.8 years 
and 30.02±1.62 respectively while median age was 27 years. 
Occupation wise, majority of the patients were employed in 
group A i.e., 50.7% while Group B had 47.6% patients as 
students. Considering education wise both the groups A and 
B had maximum patients who were educated more than 10th 
standard i.e., 60.35 and 79.3% respectively. The baseline clinical 
and epilepsy characteristics of the patients in both the groups A 
and B were comparable as depicted in Table 2. 

Table 1

Table 2

Demographic profiles of patients at the 
baseline

Clinical and epilepsy characteristics of the 
patients at baseline

Characteristics Group A Group B
Total no. of patients
Age in years
Sex (M: F)

Occupation
Employed 
Housewives 
Unemployed
Students 

Education 
< 10th standard
>10th standard
Smokers 
Alcoholics

63
34.58±1.8
37:26

50.7%
22.2%
1.5%
25.3%

39.6%
60.3%
1.6%
15.9%

63
30.02±1.62
30:33

28.5%
22.2%
1.58%
47.6%

20.6%
79.3%
1.6%
7.9%

Characteristics Group A Group B
Clinical Characteristics

Pulse rate (Beat/minute) 79±8.2 80±6.3

Weight (Kilograms) 65.92±1.78 63.28±1.9

Blood pressure (mm of Hg)

Systolic BP 114±1.9 113±1.7

Diastolic BP 72.6± 1.3 73±1.3

Newly diagnosed cases 68.3% 65.1%

Old diagnosed cases 31.7% 34.9%

Epilepsy Characteristics

Generalised tonic-clonic 65.07% 55.5%

Partial 34.9% 36.5%

Unclassified 0% 55.5%

Mean duration of illness (years) 6.01±7.2 6.01±8.4

Mean duration of seizure 
episode (min)

2.5±0.19 2.3±0.14

 Post ictal confusion 73% 66.7%

 Status epilepticus 3.2% 7.9%

 Positive family history 14.3% 12.7%
Values expressed as percentages and mean ± SE
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The baseline pattern and characteristics of epilepsy such 
as type of seizure, mean duration of illness (in years), mean 
duration of seizure episode (in minutes), post-ictal confusion, 
status epilepticus and positive family history were comparable 
in both the groups A and B. 

The Seizure characteristics including freedom from 
seizure, total number of seizures and time to first seizure are 
depicted in Table 3. The patients who achieved freedom from 
seizure did not vary significantly in both the groups A and B (p 
>0.5) As depicted in Table 4, in group A as well as group B, 21 
(33.3%) patients each had freedom from seizure in 1st month of 
treatment. 14 (22.2%) patients in group A while 15 (23.8%) had 
freedom from seizures in 2nd month in group B. In 3rd month of 
treatment 8 (12.6%) patients in group A and 14 (22.2%) patients 
in group B had freedom from seizures. The number of patients 
who could not achieve freedom from seizure in group A was 20 
(31.7%) and 13 (20.6%) in group B. The total number of seizures 
during the three-month treatment period. The total number of 
seizures did not vary significantly in both conventional and new 
AED groups (p>0.05).

The time to first seizure in both the groups i.e., group 
A and group B. In group A 25 (39.6%) patients had their first 
seizure in 1st month of treatment while in group B, 34 (53.9%) 
had first seizure in 1st month (p>0.05). Twenty (31.74%) 
patients experienced 1st seizure episode during second month of 
treatment whereas 10 (15.8%) patients in group B experienced 
1st seizure in second month of treatment (p<0.05). In third month 
of treatment, 3 (4.76%) patients in group A while 4 (6.34%) 
patients in group B experienced their first seizure (p>0.05). 15 
patients in each group did not experience seizures during the 
study period (p>0.05).

Seizure Characteristics Group A Group B

Freedom from Seizure

1st month 21 (33.3%) 21 (33.3%)

2nd month 14 (22.2%) 15 (23.8%)

3rd month 8 (12.6%) 14 (22.2%)

No freedom 20 (31.7%) 13 (20.6%)

Total Number of Seizures

0 15 15

1 24 24

4 15 10

3 4 4

4 1 6

5 2 1

6 1 0

7 1 2

11 0 1

Time to first seizure

1st month 25(39.6%) 34(53.9%)

2nd month 20(31.74%) 10(15.8%)*

3rd month 3(4.76%) 4(6.34%)

No seizure 15(23.8%) 15(23.8%)

Table 3 Seizure characteristics in group A and group B

Values are expressed as percentages
*p value<0.05 as compared to group A

The findings of the seizure diary maintained by the patient 
are depicted in Table 4. No patients in the study experienced 
seizures which came more often. The severity of seizures in 
terms of coming being same in severity did not vary significantly 
between the two groups (p>0.05). In terms of improvement in the 
severity of seizures also not a statistically significant difference 
was seen (p>0.05). Worsening of seizures or an emergence of 
a new type of seizure also did not vary significantly among the 
two groups (p>0.05). Also, there was no statistical difference 
in both groups regarding post ictal confusion (p>0.05), injury 
related to seizure (p>0.05), loss of consciousness (p>0.05), or 
presence of aura (p>0.05). 

*pvalue <0.05 as compared to group A
@ number of patients in group A=36
$ number of patients in group B=36

Parameter 1st month 2nd month 3rd month

More often
@Group A
$Group B

0 0 0
0 0 0

Same
Group A
Group B

24 20 16
23 10 12

Improving
Group A
Group B

0 5 1
7 10 6

Worse
Group A
Group B

2 5 3
2 6 3

New type
Group A
Group B

1 1 0
1 1 0

Lasting longer
Group A
Group B

2 7 5
2 4 0

Post ictal confusion
Group A
Group B

7 9 7
1 0 0

Injury
Group A
Group B

0 2 3
3 3 2

Loss of consciousness
Group A
Group B

13 15 9
20 7 8

Aura
Group A
Group B

1 6 3
3 1 1

Table 4 Seizure diary findings in group A and group B

Table 5, shows the ADRs observed in both the groups A 
and B. The most common adverse drug reaction observed in 
patients in the group A was irritability which was reported by 33 
(52.3%) patients followed by sleepiness which was observed in 
31 (49.2%) patients out of the total of 63 patients. In the group B 
the most common ADR observed was again irritability observed 
in 30 (47.65%) followed by sleepiness seen in 21 (33.3%) 
patients out of total 63 patients. The ADR profile of both the 
drugs was similar except cognitive impairment, poor memory 
and swollen gums which were more common in the group A. 
The cognitive impairment as well as swelling of gums was seen 
with phenytoin. There was no serious adverse effect noted in 
any patients.
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Table  5
Adverse drug reactions observed in group A 
and group B

Adverse drug reaction Group A
(n = 63)

Group B
(n = 63)

Weight loss 9 (14.2%) 6 (9.5%)
Weight gain 18 (28.5%) 13 (20%)
Sleepiness 31 (49.2%) 21 (33.3%)
Tiredness 23 (36.5%) 15 (23.8%)
Irritability 33 (52.3%) 30 (47.6%)
Tremor 5 (7.9%) 2 (3.17%)
Rash 6 (9.5%) 2 (3.17%)
Concentration difficulty 23 (36.5%) 3 (4.7%)
Hair loss 13 (20%) 10 (15.8%)
Acne 6 (9.5%) 10 (15.8%)
Facial hair growth 0 (0%) 0 (0%)
Swollen gums 10 (15.8%) 1 (1.58%)
Poor memory 28 (44.4%) 10 (15.8%)
Slow speech 8 (12.6%) 0 (0%)
Headache 21 (33.3%) 13 (20%)

Discussion
Effectiveness of the conventional drugs and newer drugs 

are studied many a times but hardly generated some gross 
difference. The recent trend of choosing newer drugs is mostly 
due to the claim of better safety profile. In our study, the findings 
of the seizure diary suggested that the seizure severity did not 
vary significantly in the conventional and newer AED groups. 
Our findings are similar to another study where there was no 
difference in seizure severity [13]. Time to first seizure in both 
the groups i.e., the conventional and new AED group did not 
vary significantly between the two groups. The time to first 
seizure did not vary between the two groups in another study 
[14]. In contrast in another study the conventional group of 
drugs for the time to first seizure depicted better results than the 
newer group of drugs [15]. The seizure severity as well as time 
to first seizure was not expected to differ between the two groups 
as the effectiveness in controlling seizures of the AEDs in both 
the groups is well documented to be same.

In our study, the safety of patients was assessed by 
adverse drug reaction check list and by voluntary reporting for 
any adverse drug reaction during the entire study period. The 
adverse drug reactions did not vary between the two groups. 
This is in accordance with findings of a study which compared 
the conventional and newer AEDs and did not find a statistical 
difference in the adverse drug reactions [16].

In the present study, the most common adverse effect was 
irritability in both the conventional and newer AEDs followed 
by sleepiness. This is in accordance with findings from another 
study where irritability followed by sleepiness was the most 
common ADR encountered with antiepileptics [17]. In contrast 
another study done in India with antiepileptics demonstrated 
loss of appetite as the most common ADR encountered during 
the study [18].

There was a higher incidence of cognitive impairment and 
poor memory with the conventional AEDs as per the adverse 
drug reaction profile. This is in accordance with a number 
of studies which suggest that cognitive impairment is well 
documented with conventional AEDs [19]. In contrast another 
study suggested that cognition can be adversely affected by 
both conventional and newer AEDs [20]. In our study, the AED 
which caused maximal cognitive impairment was phenytoin. 
This finding is similar to a number of studies where phenytoin 
is associated with cognitive impairment [21,22]. Also swollen 
gums were more frequently seen in the conventional AED 
group. This finding is also well documented by the fact that 
conventional AEDs mainly phenytoin is implicated in gum 
hypertrophy [23]. There was no serious adverse effect noted 
in any patient. This finding is similar to another study [24,25]. 
Extensive literature search yielded only a few studies comparing 
effectiveness-safety of conventional and newer antiepileptic 
drugs in Indian population as well as globally. However, these 
studies have compared a few drugs only and not conventional 
and newer drugs as a group. Although, the study carries a 
limitation of washout period not being included, it was a step 
to provide a baseline data which will act as a scaffold for future 
studies to be built on.

Conclusion
In conclusion, our study found that newer AED have 

a comparable effectiveness yet they offer better safety profile 
as monotherapy for epilepsy. Hence, they can be considered 
as monotherapy in epileptic patients since they are required 
lifelong or long-term basis and safety of these medications is of 
prime importance.

Disclosures: There is no conflict of interest for all authors.

Acknowledgements: None.

Funding: None.

References 
1.	 Beghi E. The Epidemiology of Epilepsy. Neuroepidemiology. 2020; 54:185-91. https://doi.org/10.1159/000503831 
2.	 Fiest KM, Sauro KM, Wiebe S, Patten SB, Kwon CS, Dykeman J, et al. Prevalence and incidence of epilepsy: A systematic review 

and meta-analysis of international studies. Neurology. 2017; 88:296–303. https://doi.org/10.1212/WNL.0000000000003509 
3.	 Santhosh NS, Sinha S, Satishchandra P. Epilepsy: Indian perspective. Ann Indian Acad Neurol. 2014; 17:S3-S11. https://doi.

org/10.4103/0972-2327.128643 
4.	 Vidaurre J, Herbst J. Nuevos. fármacos antiepilépticos [New antiepileptic drugs]. Medicina (B Aires). 2019; 79:48-53. 
5.	 Liu G, Slater N, Perkins A. Epilepsy: Treatment Options. Am Fam Physician. 2017; 96(2):87-96. 
6.	 Hanaya R, Arita K. The New Antiepileptic Drugs: Their Neuropharmacology and Clinical Indications. Neurol Med Chir (Tokyo). 

2016; 56:205-20. https://doi.org/10.2176/nmc.ra.2015-0344 
7.	 Feyissa A.M., López C.A.S., Britton J.W. Antiepileptic drug therapy in patients with autoimmune epilepsy. Neurol. 

Neuroimmunol. Neuroinflamm. 2017; 4:e353. https://doi.org/10.1212/NXI.0000000000000353 
8.	 Reindl C, Sprügel MI, Sembill JA, Mueller TM, Hagen M, Gerner ST, et al. Influence of new versus traditional antiepileptic 

drugs on course and outcome of status epilepticus. Seizure. 2020; 74:20-5. https://doi.org/10.1016/j.seizure.2019.11.003 
9.	 Schachter SC. Quality of life for patients with epilepsy is determined by more than seizure control: the role of psychosocial 

factors. Expert Rev Neurother. 2006; 6:111-8. https://doi.org/10.1586/14737175.6.1.111 



54
Journal of Clinical Medicine of Kazakhstan: 2023 Volume 20, Issue 6

10.	 Stafstrom CE, Carmant L. Seizures and epilepsy: an overview for neuroscientists. Cold Spring Harb Perspect Med. 2015; 
5:a022426. https://doi.org/10.1101/cshperspect.a022426 

11.	 Jesso G, Kulkarni C, Sarma GRK. Antiepileptic drugs and quality of life in patients with epilepsy: a tertiary care hospital-based 
study. Value Health Reg Issues. 2015; 6:1-6. https://doi.org/10.1016/j.vhri.2014.07.009 

12.	 Laue-Gizzi H. Discontinuation of antiepileptic drugs in adults with epilepsy. Aust Prescr. 2021; 44(2):53-6. https://doi.
org/10.18773/austprescr.2021.005 

13.	 Zhao L, Wu YP, Qi JL, Liu YQ, Zhang K, Li WL. Efficacy of levetiracetam compared with phenytoin in prevention of seizures in 
brain injured patients: A meta-analysis. Medicine (Baltimore). 2018; 97:e13247. https://doi.org/10.1097/MD.0000000000013247 

14.	 Thangaratinam S, Marlin N, Newton S, Weckesser A, Bagary M, Greenhill L, et al. AntiEpileptic drug Monitoring in PREgnancy 
(EMPiRE): a double-blind randomised trial on effectiveness and acceptability of monitoring strategies. Health Technol Assess. 
2018; 22:1-152. https://doi.org/10.3310/hta22230 

15.	 Marson AG, Al-Kharusi AM, Alwaidh M, Appleton R, Baker GA, Chadwick DW, et al. The SANAD study of effectiveness 
of valproate, lamotrigine, or topiramate for generalised and unclassifiable epilepsy: an unblinded randomised controlled trial. 
Lancet. 2007; 369:1016-26. https://doi.org/10.1016/S0140-6736(07)60461-9 

16.	 Misra UK, Dubey D, Kalita J. Comparison of lacosamide versus sodium valproate in status epilepticus: A pilot study. Epilepsy 
Behav. 2017; 76:110-13. https://doi.org/10.1016/j.yebeh.2017.07.005 

17.	 Kaushik S, Chopra D, Sharma S, Aneja S. Adverse Drug Reactions of Anti-Epileptic Drugs in Children with Epilepsy: A Cross-
Sectional Study. Curr Drug Saf. 2019; 14:217-24. https://doi.org/10.2174/1574886314666190311112710 

18.	 Maqbool M, Dugassa D, Fekadu G. Adverse Drug Reactions of Antiepileptic Drugs in the Neurology Department of a Tertiary 
Care Hospital, Srinagar, Jammu & Kashmir, India. Arch Neurosci. 2021; 8:e112364. https://doi.org/10.5812/ans.112364

19.	 Verma T, Mallik SB, Ramalingayya GV, Nayak PG, Kishore A, Pai KSR, et al. Sodium valproate enhances doxorubicin-induced 
cognitive dysfunction in Wistar rats. Biomed Pharmacother. 2017; 96:736-41. https://doi.org/10.1016/j.biopha.2017.09.150 

20.	 Besag FMC, Vasey MJ. Neurocognitive Effects of Antiseizure Medications in Children and Adolescents with Epilepsy. Paediatr 
Drugs. 2021; 23:253-86. https://doi.org/10.1007/s40272-021-00448-0 

21.	 Nagib MM, Tadros MG, Rahmo RM, Sabri NA, Khalifa AE, Masoud SI. Ameliorative Effects of α-Tocopherol and/or Coenzyme 
Q10 on Phenytoin-Induced Cognitive Impairment in Rats: Role of VEGF and BDNF-TrkB-CREB Pathway. Neurotox Res. 
2019; 35:451-62. https://doi.org/10.1007/s12640-018-9971-6 

22.	 Braakman HM, Verhoeven JS, Erasmus CE, Haaxma CA, Willemsen MH, Schelhaas HJ. Phenytoin as a last-resort treatment in 
SCN8A encephalopathy. Epilepsia Open. 2017; 2:343-44. https://doi.org/10.1002/epi4.12059 

23.	 Kumari A, Bansal MB, Asrani KH, Yadav A. Nonsyndromic with Recurrent Idiopathic Gingival Fibromatosis: A Rare Case 
Report. Int J Clin Pediatr Dent. 2021; 14:158-60. https://doi.org/10.5005/jp-journals-10005-1933 

24.	 Wiffen PJ, Derry S, Bell RF, Rice AS, Tölle TR, Phillips T, et al. Gabapentin for chronic neuropathic pain in adults. Cochrane 
Database Syst Rev. 2017; 6:CD007938. https://doi.org/10.1002/14651858.CD007938.pub4 

25.	 Ayalew MB, Muche EA. Patient reported adverse events among epileptic patients taking antiepileptic drugs. SAGE Open Med. 
2018; 6:2050312118772471. https://doi.org/10.1177/2050312118772471 


