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Abstract

Objective: To compare the safety and efficacy of Lrvetiracetam (LEV) versus Topiramate (TPM) as monotherapy for
generalized Tonic-Clonic seizure (GTCS) alone in adults with idiopathic Generalized Epilepsy(IGE).

Methods: Out of 60 IGE patients with GTCS alone, 30 cases on oral topiramate (50 mg/day) were recruited in TPM
group, and 30 cases taking oral levetiracetam (500 mg twice a day) in LEV group. Follow-up assessments, conducted for
three months, aimed to evaluate reductions in seizure frequency and adverse events. Total 51 patients (25 in TPM group
and 26 in LEV group) completed the study, and data subjected to final SPSS analysis.

Results: Mean age of 51 patients was 33.0 £ 13.0 years. Women proportion was little higher than men (54.9% vs. 44.1%).
Two-third of them had >2 seizures at the time of enrollment. Baseline variables were similar among the two study groups
(all p-values >0.05). At a 12-week follow-up visit, overall two-third of the total population became seizure-free. Seizure-
free rate in TPM group was considerably greater than the LEV group (p-value 0.088). None of the patients in both groups
reported headache, nausea, anxiety and vomiting. Incidence of adverse events in the TPM group was insignificantly higher
than the LEV group (all p-values >0.05).

Conclusion: Topiramate was a more efficacious but less tolerated broad-spectrum anti-epileptic drug than levetiracetam
for treating GTCS among adults with IGE.
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Introduction seizure type, electroencephalogram (EEG) findings,

Idiopathic generalized epilepsy (IGE) constitutes a  ¢Pileptic syndrome, and drug stgbi_lity..s
fifth of all epilepsy cases. A subtype characterized by ~ Levetiracetam (LEV), abroad-spectrum antiepileptic
generalized tonic-clonic seizures (GTCS) alone is drug (AED), effectively treats idiopathic generalized
more prevalent among four basic forms of IGE." The seizures with minimal adverse events and reasonable
frequency of adult onset IGE 14.3% was reported in ~ Pharmacokinetics. However, concerns exist about
Karachi,' and GTCS as the most prevalent seizure behavioral side effescts, including aggressiveness and
type observed in 57.9% epileptic patients of Khyber ~ cmotional distress.” LEV benefits pregnant women
Pakhtunkhwa.' The patients with IGE and GTCS and improves cognitive abilities. However, there is
typically demonstrate severe muscle contractions and inadequate ; evidence supporting its cost-
limb stiffness.* Over 20 AEDs are now being used in ~ ¢ffectiveness.” Topiramate (TPM), another broad-
clinical settings. The selection of AEDs depends on ~ SPectrum AED, appears promising as an alternative
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treatment for IGE. Although generally well-tolerated,
common adverse effects of TPM include fatigue,
weight loss and cognitive decline. Some studies
support use of LEV and TPM as the most effective
therapy in partial and some generalized epilepsies.’
However, evidence suggesting their efficacy for
treating GTCS in adults with IGE) is still lacking.
Therefore, we compare the safety and efficacy of
LEV versus TPM as monotherapy for GTCS alone in
adults with IGE.

Methods

The research study sought permission from the Ethics
Review Committee of the hospital. All volunteer
patients provided written informed consent. The
prospective observational study was conducted at the
hospital, over a six-month period. Inclusion criteria
were known cases of IGE with >2 GTCS, aged 18 to
60 years, and of any gender. Exclusion criteria
encompassed patients with a history of mental illness,
hepatic, renal, or hematologic disease; patients who
experienced pseudo seizures in the previous year;
patients taking other AEDs; and pregnant women.
IGE patients with GTCS fulfilled the following three
conditions: (1) experiencing >2 GTCS within a six-
month period, (2) presenting generalized spike wave
discharge on electroencephalography at frequencies
greater than 2.5 Hz, without cognitive impairment
even during hyperventilation, and (3) having no other
seizure types (e.g., myoclonic, absences, phantom
absences, or focal).

Out of 60 IGE patients with GTCS alone, 30 cases
were recruited in TPM group, and another 30 cases in
LEV group. In TPM group, patients received oral
topiramate 50 mg/day as initial dose, which was

Table 1: Baseline characteristics of study population
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gradually increased to an effective dose ranging from
200-400 mg/day, divided into two doses. In LEV
group, patients received oral levetiracetam 500 mg
twice a day as initial dose, which could be further
increased to a maximum of 1500 mg twice a day
based on individual patient response and tolerability.

Follow-up assessments, conducted for three months,
aimed to evaluate reductions in seizure frequency and
adverse events. Data collection utilized a purposively
designed structured proforma, capturing information
such as age, gender, seizure count, seizure duration,
BMI, and adverse events. Seizure control was
assessed based on the percentage reduction in seizure
frequency: 100% reduction was deemed seizure-free.
Total 51 patients (25 in TPM group and 26 in LEV
group) completed the study, and their data were
subjected to final analysis.

Statistical Package for Social Sciences (SPSS)
version 26.0 was used for data entry and analysis.
Age, BMI, number, and duration of seizures were
reported as Mean+SD. Gender distribution, seizure
control, and adverse events were presented as n(%).
Chi-square test was employed to compare seizure
control rate and adverse event incidence between the
TPM and LEV groups. A p-value <0.05 considered as
significant.

Results

The mean age of 51 adults with IGE and GTCS was
33.0 £ 13.0 years (range 18 — 60 years). The
participation of women was little higher than men
(54.9% vs. 44.1%). Two-third of them had >2
seizures at the time of enrollment. Baseline variables
were similar among the two study groups (all p-
values >0.05), see Table 1.

Total TPM group LEV group
p-value
(N=51) (N=25) (N=26)
Men 23 (45.1%) 12 (48.0%) 11 (42.3%)
Gender 0.899
Women 28 (54.9%) 13 (52.0%) 15 (57.7%)
33.0+13.0 32.5+14.0 33.5+£12.2 0.8
Age (years) <35 31 (60.8%) 15 (60.0%) 16 (61.5%) 1
>35 20 (39.2%) 10 (40.0%) 10 (38.5%)
) 23.7+3.3 23.6+3.5 23.8+£3.0 0.879
Body mass index
(Kg/n?) <25 29 (56.9%) 14 (56.0%) 15 (57.7%) {
m
& >25 22 (43.1%) 11 (44.0%) 11 (42.3%)
3.1+1.1 32+1.1 31+1.2 0.798
Number of seizures 2 18 (35.3%) 07 (28.0%) 11 (42.3%) 5
>2 33 (64.7%) 18 (72.0%) 15 (57.7%) '
Duration of seizure 1.8£0.7 2.0£0.7 1.7+£0.7 0.12
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Table 2: Seizure-free rate at 12-week follow-up visit
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Total TPM group LEV group
p-value
(N=51) (N=25) (N=26)

34 (66.7%) 20 (80.0%) 14 (53.8%)

Number of seizures 2-Jan 11 (21.6%) 03 (12.0%) 08 (30.8%) 0.088
>2 06 (11.8%) 02 (8.0%) 04 (15.4%)
. No 38 (%) 17 (68.0%) 21 (80.8%)

Second drug requirement 0.469
Yes 13 (%) 08 (32.0%) 05 (19.2%)

When compared for numbers of seizures reported at
2-, 4- and 8-week follow-up visits, an improvement
was observed. Yet, none of the patients in both groups
could become seizure-free. At a 12-week follow-up
visit, overall two-third of the total population became
seizure-free. When compared between the two
groups, seizure-free rate in the TPM group was
considerably greater than the LEV group (p-value
0.088). The requirement for second AED was also
greater in the TPM group, but the difference was not
significant (p-value 0.469), see Table 2.

Incidence of adverse events was not significantly
different between the two groups at 2-week (p-value
0.492) and 4-week follow-up visit (p-value 0.469).
However, the difference was statistically significant
at 8-week follow-up visit (p-value 0.002). As shown
in Figure I, incidence of adverse events declined with
time in both groups.
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Figure I: Incidence of adverse events at 2-, 4- and §-
week follow-up visits

At a 12-week follow-up visit, none of the patients in
both groups reported headache, nausea, anxiety and
vomiting. Figure II shows that the proportions of
adverse events in the TPM group were insignificantly
greater than the LEV group (all p-values >0.05).
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Figure 1I: Incidence of adverse events at 12-week
follow-up visit

Discussion

Seizures are manageable for most IGE patients, but
others require lifelong medication. Choosing AEDs
for IGE patients might be tricky due to the
requirement to avoid long-term medication side
effects while maintaining adequate seizure control.”
As aresult, we evaluated and compared the safety and
efficacy of LEV versus TPM as monotherapy for
GTCS alone in adults with IGE. In the current study,
the TPM group had a greater seizure-free rate than the
LEV group, albeit the difference was not statistically
significant. This could be owing to the small sample
size and short follow-up period. Nonetheless, these
findings are consistent with other studies. Jeon et al.
conducted a meta-analysis of 47 studies to assess the
efficacy of ten AEDs recommended for monotherapy,
including LEV and TPM. It was discovered that the
seizure-free and adverse event rates did not differ
significantly among the AEDs under investigation."
Similarly, Bootsma et al. found that seizure-free rates
ranged from 11.6% to 20.0% for TPM and 11.1% to
14.3% for LEV. During follow-up, no substantial
differences between the two AEDs could be identified
at 6M (p-value 0.468), 12M (p-value 0.653) and 18M
(p-value 0.244).” However, in a meta-analysis, Wang
et al. found that LEV was associated with a higher
percentage of seizure free (OR=1.9, 1.2-2.9) and a
lower risk of at least one adverse event (OR=0.5, 0.4-
0.7) than TPM."
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While TPM is only FDA approved drug for primary
generalized seizures, research suggests that LEV
could also be a beneficial broad-spectrum AED."
TPM-related side effects were primarily central
nervous system-related symptoms, such as
somnolence, dizziness and psychomotor slowness."
On the other side, LEV-associated side -effects
frequently reported in combined analyses of the
regulatory trials were headache, asthenia,
somnolence and dizziness." Bootsma et al. also
reported that activating mood disorders and tiredness
were the most prevailing adverse events for LEV.
While, mental slowing, dysphasia and weight loss
were the major side effects for TPM." According to
Chappell etal., LEV and TPM were the most effective
AEDs for treating primary generalized epilepsy and
the least effective for symptomatic generalized
epilepsy. However, TPM was the least well-
tolerated.” Similarly, in the current study, the TPM
group had a higher proportion of adverse events than
the LEV group at the 2-week and 4-week follow-up
visits, however the difference was not substantial.
However, the difference between the two groups was
statistically significant at the 8-week follow-up. It
was also observed that the incidence of adverse
events in both groups decreased over time.

Conclusion

Topiramate was a more efficacious but less tolerated
broad-spectrum anti-epileptic drug than
levetiracetam for treating GTCS among adults with
IGE in our setting. Thus, topiramate can be used as a
safe and effective drug for adult onset generalized
epilepsy. However, well-designed clinical trials are
recommended for evidence.

Limitations: The limitations of study include
observational design of study, relatively smaller
sample size, shorter duration of follow-up and
consecutive enrollment of patients. These
shortcomings may decrease the generalizability of
results.
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