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Abstract
Background  COVID-19 disease was first seen in December 2019 and was declared a pandemic soon after. To fight the 
pandemic, there is an immense need for effective vaccines. The purposes of our study were to investigate the effect of coro-
navirus vaccines on seizures in people with epilepsy (PWE) and assess the adverse events of COVID-19 vaccine in PWE.
Methods  This was a cross-sectional study. We included epilepsy patients who got vaccinated with two or three doses at least 
1 month earlier. We gathered the data using a standardized form. The form contained questions about patients’ demographic 
features, clinical features, and information about the vaccination and its adverse events. The questionnaire included questions 
about epilepsy-related adverse events.
Results  We included 178 people with epilepsy in our study. The frequency of adverse events was lower than clinical studies 
of the vaccines. The mean number of seizures in the month before the vaccination was 1.62, between the doses was 1.61, 
and after vaccination was 1.64. There was no significant difference in the number of monthly seizures before the vaccination, 
the month between the doses, or the month after the vaccination (p = 0.46).
Conclusions  The vaccines under consideration in our study were tolerated well by the epilepsy patients. The vaccines did not 
affect the monthly number of seizures of the PWE. A small number of patients had more seizures than normal after vaccina-
tion. We think that benefits of the vaccines outweigh the slightly increased possibility of having a seizure after vaccination.
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Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) is a contagious virus responsible for COVID-19 dis-
ease [1]. COVID-19 disease was first seen in December 2019 
and was declared a pandemic soon after [1]. The pandemic 
affected people worldwide and caused millions of deaths 
[1]. To fight the pandemic, there is an immense need for 
effective vaccines [2].

Several COVID-19 vaccines with different mechanisms 
of action are in use nowadays, and several potential vaccines 
are in the development phases [2]. Since COVID-19 vac-
cines have been employed only recently, there is a lack of 

experience in using them in patients with chronic diseases 
such as epilepsy [3].

Epilepsy is one of the most common chronic neurologi-
cal disorders [4]. Clinical trials of the COVID-19 vaccines 
showed no severe neurological adverse event [5–7]. Further-
more, studies on other vaccines found that vaccination did 
not cause an increase in seizure risk except for the diphthe-
ria, tetanus, and pertussis (DTP) vaccine and the measles, 
mumps, and rubella (MMR) vaccine [8]. However, real-life 
experience on this subject remains lacking.

The CoronaVac inactivated whole-virion vaccine and the 
Pfizer-BioNTech mRNA vaccine (BNT162b2) were licensed 
in Turkey for people aged over 15 years old [9]. The vac-
cines are administrated in two doses separated by a 4-week 
interval [9]. People may have a third vaccine dose if they 
wish to [9]. People can choose either vaccine regardless of 
the vaccine they got fully vaccinated for the third dose, and, 
in this case, they can be vaccinated with different vaccines 
[9]. By November 2021, more than 118 million doses had 
been administered in Turkey [9].
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The purposes of our study were to investigate the effect 
of coronavirus vaccines on seizures in people with epilepsy 
(PWE) and assess the adverse events of COVID-19 vaccine 
in PWE. We aim to share our real-life experience on this 
subject.

Methods

This was a cross-sectional study. The study was conducted 
in Ege University Hospital, Department of Neurology. Ege 
University Hospital is a tertiary center in Turkey. Approxi-
mately five hundred PWEs are followed up regularly in 
Ege University Hospital, Department of Neurology. PWEs 
who presented to our tertiary center between January 7, 
2021, and January 9, 2021, were evaluated for the study. 
We included those who met the following criteria: having a 
definite diagnosis of epilepsy according to the International 
League Against Epilepsy (ILAE) Guideline, being older 
than 18 years old, being vaccinated with two or three doses 
at least 1 month earlier, and having a follow-up of at least 
3 months [10]. Patients who had unconfirmed epilepsy diag-
nosis according to the ILAE Guideline, PWEs diagnosed 
with epilepsy less than 3 months ago, PWEs who do not 
visit the outpatient clinic regularly, PWEs with low drug 
compliance, PWEs with additional psychogenic nonepileptic 
seizures, and PWEs with severe comorbid diseases which 
can interfere the result were excluded.

We gathered the data using a standardized form. The form 
contained questions about patients’ demographic features, 
clinical features, and information about the vaccination and 
its adverse events. Patients’ demographic features including 
age, sex, and age at onset of epilepsy were asked. Patients’ 
seizures were classified according to the ILAE Classifica-
tion of Epilepsies 2017 Guideline [10]. Patients’ most recent 
electroencephalography and magnetic resonance imaging 
findings were noted.

The following information about vaccination and vac-
cine-related systemic adverse events were recorded: vac-
cination date, vaccine type, vaccine-related adverse events 
after each dose, injection site redness or pain, fever (> 38 °C 
temperature), tiredness, headache, muscle pain, and chills. 
Serious adverse events were also questioned. The World 
Health Organization defined serious adverse events as the 
following: results in death, hospitalization, or compelling or 
persistent disability [11]. The patients’ COVID-19 infection 
history was noted. Patients who had the history of detection 
of SARS-CoV-2 by molecular methods were assed as PWEs 
with positive COVİD-19 infection history.

The patients were questioned about the frequency of 
seizures in the month before vaccination, yearly frequency 
of seizures, and the types and doses of medication they 
were on at that time. The vaccination dates and type of 

vaccine were noted. The questionnaire included questions 
about epilepsy-related adverse events: having more sei-
zures in the first week after vaccination, frequency of sei-
zures between the two doses, frequency of seizures in the 
month after the second and third doses, new-onset status 
epilepticus, and new seizure type. We utilized patients’ 
seizure diaries to ascertain monthly seizure frequency. The 
seizures were recorded by PWEs in epilepsy diaries.

We divided the patients into three subgroups accord-
ing to seizure frequency: seizure-free, lower seizure fre-
quency, and higher seizure frequency. We used a Seizure-
based Outcome Classification System (Duke) for this 
grouping [12]. Seizure-free was considered as freedom 
from all types of seizures for 12 months or three times the 
pre-intervention inter-seizure interval [13]. Moreover, the 
PWEs were divided into five groups according to age at 
onset of epilepsy. The age groups were determined in line 
with the milestones of the life span: infancy and toddler-
hood 0–2 years, childhood 2–12 years, adolescence 12–18, 
adulthood 18–65, and late adulthood > 65 years of age. 
We compared these subgroups for vaccine-related adverse 
events. To assess the change in seizure frequency, we sta-
tistically compared the patients’ monthly seizure frequen-
cies before the vaccination, the month between the doses, 
and the month after vaccination. We completed the form 
for the mentally disabled patients with their caregivers.

The Local Ethical Committee of Ege University Medi-
cal School approved the study. Written informed consent 
was obtained from all participants.

Statistical analysis

The data were analyzed using SPSS version 25. Numeric 
variables, with a normal distribution, were defined with 
means and standard deviations, and those without a nor-
mal distribution were defined with median values. The 
Shapiro–Wilk test was used to test for normality of dis-
tribution. When comparing quantitative data to determine 
whether there was a difference between the groups, Stu-
dent’s t-test was used for data with a normal distribution 
and the Mann–Whitney U test for data without a normal 
distribution. To determine the differences between groups, 
the χ2 and Fisher’s exact test were used. The relations of 
numerical variables with each other were evaluated with 
Pearson correlation analysis for those with a normal distri-
bution and Spearman’s correlation analysis for those with-
out one. The Friedman test was used to evaluate whether 
there were any statistically significant differences between 
the distributions of three or more paired groups. Values of 
p < 0.05 were considered statistically significant.
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Results

In the abovementioned time span, 312 PWEs visited the 
outpatient clinic. We included 178 PWEs according to the 
inclusion criteria. While 91 PWEs (51.1%) were female, 
87 PWEs (48.9%) were male. The mean age of the study 
population was 32.47  years (SD = 12.76). The median 
follow-up duration was 8  years (minimum = 0.5  years, 
maximum = 42 years). Only eight patients were older than 
55 years old.

The number of the PWE who had epilepsy onset in 
infancy and toddlerhood was 23 (12.9%), in childhood was 
54 (30.3%), in adolescence was 34 (19.1%), in adulthood 
was 64 (35.9%), and in late adulthood was 3 (1.8%). The 
majority of the PWEs in our study group had generalized 
epilepsy; 111 PWEs (62.3%) had generalized epilepsy, 27 
PWEs (15.2%) had focal epilepsy, and 40 PWEs (22.5%) had 
combined epilepsy.

Seventy-four PWEs (41.6%) had abnormal EEG findings. 
In line with the distribution of the types of epilepsy in our 

study group, generalized epileptiform activity was the most 
frequent EEG abnormality, followed by focal epileptiform 
activity. Forty-seven PWEs (26.4%) had generalized epilep-
tiform activity and 14 PWEs (7.9%) had focal epileptiform 
activity. Eight PWEs (4.5%) showed focal and generalized 
epileptiform activity on different EEG traces. Four PWEs 
(2.3%) showed basic rhythm slowing and 1 (0.6%) showed 
a brush rhythm on EEG.

One hundred five participants (59%) were seizure-free. 
Thirty-four patients (19.1%) were grouped in the lower 
seizure frequency group, while 39 patients (21.9%) were 
grouped in the higher seizure frequency group. The mean 
number of seizures in the month before the vaccination was 
1.62, between the doses was 1.61, and after vaccination 
was 1.64. There was not a statistically significant difference 
among the monthly number of seizures (p = 0.46). Only 
one patient (0.6%) was not on any anti-seizure medication 
(ASM). While 78 PWEs (43.8%) were on monotherapy, 99 
PWEs (55.6%) were on polytherapy. The patients’ clinical 
and demographic features are shown in Table 1.

Table 1   Patients’ clinical and demographic features

BNT162b2 (n = 136) CoronaVac (n = 35) Combination (n = 7) Total (n = 178)

Gender
  Female
  Male

64 (35.9%)
72 (40.4%)

22 (12.4%)
13 (7.3%)

5 (2.8%)
2 (1.1%)

91 (51.1%)
87 (48.9%)

Age (years),
  Median (range) 27 (18–55) 33 (18–81) 46 (23–69) 29 (18–81)

Epilepsy type
  Focal epilepsy
  Generalized epilepsy
  Combined epilepsy

16 (8.9%)
91 (51.1%)
29 (16.3%)

9 (5.1%)
17 (9.6%)
9 (5.1%)

2 (1.1%)
3 (1.7%)
2 (1.1%)

27 (15.2%)
111 (62.3%)
40 (22.5%)

Age at onset of epilepsy
  0–2 years
  2–12 years
  12–18 years
  18–65 years
   > 65 years

16 (8.9%)
46 (25.9%)
28 (15.7%)
46 (25.9%)
0

7 (3.9%)
7 (3.9%)
4 (2.2%)
15 (8.4%)
2 (1.1%)

0
1 (0.6%)
2 (1.1%)
3 (1.8%)
1 (0.6%)

23 (12.9%)
54 (30.3%)
34 (19.1%)
64 (35.9%)
3 (1.8%)

EEG abnormality
  Yes
  No

55 (30.9%)
81 (45.5%)

16 (8.9%)
19 (10.7%)

3 (1.7%)
4 (2.2%)

74 (41.6%)
104 (58.4%)

Seizure frequency
  Seizure-free
  Lower seizure frequency
  Higher seizure frequency

82 (46.1%)
29 (16.3%)
25 (14.1%)

17 (9.6%)
4 (2.2%)
14 (7.8%)

6 (3.4%)
1 (0.6%)
0

105 (59%)
34 (19.1%)
39 (21.9%)

Number of ASMs
  On no medication
  One drug
  Two drugs
  Three drugs
  Four or more drugs

1 (0.6%)
57 (32.1%)
43 (24.2%)
32 (17.9%)
3 (1.7%)

0
15 (8.4%)
8 (4.4%)
10 (5.6%)
2 (1.1%)

0
6 (3.4%)
1 (0.6%)
0
0

1 (0.6%)
78 (43.8%)
52 (29.2%)
42 (23.6%)
5 (2.8%)

Number of seizures in the month before vaccination
  Mean (SD) 1.12 (3.5) 3.91 (7.37) 0 1.62 (4.59)
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One hundred thirty-six PWEs (76.4%) were vaccinated 
with two doses of BNT162b2, 35 PWEs (19.7%) with two 
doses of CoronaVac, and 7 PWEs (3.9%) with a combina-
tion of the vaccines (one dose of BNT162b2 following two 
doses of CoronaVac). Eight PWEs (4.5%) had had COVID-
19 infection before being vaccinated with CoronaVac.

Fifty-two PWEs (29.2%) had a local adverse event 
(injection site redness/pain) after the first dose of the vac-
cine. Forty-nine of the 136 (36%) PWEs vaccinated with 
BNT162b2 and 3 of the 42 (7.1%) PWEs who received 
CoronaVac had a local adverse event. Having a local 
adverse event is significantly more frequent with BNT162b2 
(p = 0.003). Fifty-eight PWEs (32.6%) had at least one 

systemic adverse event after the first dose of the vaccine. 
There was not a significant difference for having a systemic 
adverse event (36% vs. 21.4%) between the BNT162b2 and 
CoronaVac groups (p = 0.07). Detailed information about 
systemic adverse events is provided in Table 2. No severe 
adverse events were reported after the first dose of the 
vaccines.

We compared the clinical features of the PWE who had at 
least one adverse event and had no adverse event (Table 3). 
Epilepsy type and age at onset of epilepsy were not associ-
ated with local adverse events (p = 0.19 and p = 0.44, respec-
tively). The number of drugs to treat epilepsy and seizure 
frequency were not related to the presence of local adverse 
events (p = 0.33 and p = 0.59, respectively). Moreover, hav-
ing a systemic adverse event after the first dose of the vac-
cine was not associated with any of the clinical features of 
the PWE. Epilepsy type, age at onset of epilepsy, number 
of drugs to treat epilepsy, and seizure frequency were not 
associated with having systemic adverse events (p = 0.72, 
p = 0.24, p = 0.16 and p = 0.25, respectively).

Forty-three PWEs (24.1%) had a local adverse event 
after the second dose of the vaccine. The presence of a 
local adverse event was significantly more common in the 
BNT162b2 group than in the CoronaVac group (30.1% vs. 
4.7%, p = 0.001). Forty-six PWEs (25.8%) had at least one 
systemic adverse event. There was no significant difference 
between the frequency of systemic adverse events between 
the BNT162b2 group and the CoronaVac group (28.6% 
vs. 16.6%, p = 0.12). The systemic adverse events after the 

Table 2   The frequency of adverse events after the first dose of vac-
cines

BNT162b2 (n = 136) CoronaVac (n = 42) p

Local adverse effects
  Injection 

site red-
ness/pain

49 (36%) 3 (7.1%) 0.003*

General adverse effects
  Fatigue
  Headache
  Fever
  Myalgia
  Chills
  Nausea
  Dizziness
  Diarrhea

25 (18.3%)
19 (13.9%)
16 (11.7%)
11 (8%)
9 (6.6%)
2 (1.4%)
2 (1.4%)
2 (1.4%)

4 (9.5%)
5 (11.9%)
3 (7.1%)
2 (4.7%)
3 (7.1%)
1 (2.3%)
2 (4.7%)
1 (2.3%)

0.17
0.73
0.39
0.46
0.90
0.68
0.20
0.68

Table 3   The association 
between patients’ clinical 
features and adverse events after 
the first dose of vaccines

ASM anti-seizure medication

Patient-reported local 
adverse effect 
Present Absent
N (%) N (%)

p Patient-reported general 
adverse effect 
Present Absent
N (%) N (%)

p

Epilepsy type
  Focal epilepsy
  Generalized epilepsy
  Combined epilepsy

6 (22.2) 21 (77.8)
38 (34.2) 73 (65.8)
8 (20) 32 (80)

0.19 7 (25.9) 20 (70.1)
37 (33.3) 74 (66.7)
14 (35) 26 (65)

0.72

Age at onset of epilepsy
  0–2 years
  2–12 years
  12–18 years
  18–65 years
   > 65 years

6 (26.1) 17 (73.9)
16 (29.6) 38 (70.4)
14 (41.2) 20 (58.8)
16 (25) 48 (75)
0 (0) 3 (100)

0.44 8 (34.8) 15 (62.2)
17 (31.5) 37 (68.5)
16 (47.1) 18 (52.9)
17 (26.6) 47 (73.4)
0 (0) 3 (100)

0.24

Seizure frequency
  Seizure-free
  Lower seizure frequency
  Higher seizure frequency

28 (26.7) 77 (73.3)
12 (35.3) 22 (64.7)
12 (30.8) 27 (67.9)

0.59 30 (28.6) 75 (74.2)
15 (44.1) 19 (55.9)
13 (33.3) 26 (66.7)

0.25

Number of ASMs
  No medication
  Monotherapy
  Polytherapy

1 (100) 0
26 (33.3) 52 (66.7)
25 (25.3) 74 (74.7)

0.33 1 (100) 0 (0)
25 (32.1) 53 (67.9)
32 (32.3) 67 (67.7)

0.18
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second dose are shown in Table 4. No serious adverse events 
were recorded after the second dose of the vaccines.

The clinical characteristics of the PWE did not affect 
the frequency of the adverse events after the second vac-
cination dose. Epilepsy type, age at onset of epilepsy, num-
ber of drugs to treat epilepsy, and seizure frequency were 
not associated with having a local adverse event (p = 0.84, 
p = 0.83, p = 0.90, and p = 0.08, respectively) or systemic 
adverse events (p = 0.70, p = 0.66, p = 0.54, and p = 0.64, 
respectively) (Table 5).

We compared the monthly number of seizures. The mean 
number of seizures in the month before the vaccination was 
1.62, between the doses was 1.61, and after vaccination was 

1.64. There was no significant difference in the number of 
monthly seizures before the vaccination, the month between 
the doses, or the month after the vaccination (p = 0.46). 
Seven patients were vaccinated with a combination of vac-
cines (2 doses of CoronaVac and one dose of BNT162b2). 
These seven patients were seizure-free and vaccination 
did not trigger any seizure. Eight patients had caught the 
COVID-19 infection before the vaccination. Four patients 
were in the seizure-free group, two patients were in the 
lower seizure frequency group, and two patients were in the 
higher seizure frequency group. Two PWEs in the higher sei-
zure frequency group had seizures (one seizure per month). 
This may be expected since they were in a higher seizure 
frequency group.

Only four PWEs had more seizures than normal for 
patients. Three patients were male and one patient was 
female. All patients were younger than 40 years of age. 
They had had epilepsy for more than 10 years. All patients 
were on polytherapy. Three patients were vaccinated with 
BNT162b2 and one patient was vaccinated with Corona-
Vac. Seizures occurred within the first two days after the 
first dose of vaccine. It is important to emphasize that all 
patients had systemic adverse events, especially fever and 
seizures that occurred in the first two days after vaccina-
tion. One patient (patient 3 in Table 6) had two additional 
seizures after vaccination, and the remaining three patients 
had one additional seizure. No patient had status epilepticus. 
No adjustment of ASMs was made. Detailed information is 
provided in Table 6.

Table 4   The frequency of adverse effects after the second dose of 
vaccines

BNT162b2 (n = 136) CoronaVac (n = 42) p

Local adverse effects
  Injection 

site red-
ness/pain

41 (30.1%) 2 (4.7%) 0.001*

General adverse effects
  Fatigue
  Headache
  Fever
  Myalgia
  Chills
  Nausea
  Dizziness
  Diarrhea

16 (11.7%)
17 (12.5%)
10 (7.3%)
11 (8%)
7 (5.1%)
2 (1.4%)
3 (2.2%)
1

3 (7.1%)
4 (9.5%)
1 (2.3%)
2 (4.7%)
2 (4.7%)
1 (2.3%)
1 (2.3%)
0

0.39
0.60
0.24
0.46
0.92
0.68
0.94

Table 5   The association 
between patients’ clinical 
features and side effects after 
the second dose of vaccines

ASM anti-seizure medication

Patient-reported local 
adverse effect 
Present Absent
N (%) N (%)

p Patient-reported general 
adverse effect 
Present Absent
N (%) N (%)

p

Epilepsy type
  Focal epilepsy
  Generalized epilepsy
  Combined epilepsy

5 (18.5) 22 (81.5)
28 (25.2) 83 (74.8)
10 (25) 30 (75)

0.84 5 (18.5) 22 (81.5)
30 (27.1) 81 (72.9)
11 (27.5) 29 (72.5)

0.70

Age at onset of epilepsy
  0–2 years
  2–12 years
  12–18 years
  18–65 years
   > 65 years

4 (17.4) 19 (82.6)
13 (24.1) 41 (75.9)
10 (29.4) 24 (70.6)
16 (25) 48 (75)
0 (0) 3 (100)

0.83 5 (21.7) 18 (72.3)
17 (31.4) 37 (68.6)
10 (29.4) 24 (70.6)
14 (21.9) 50 (78.1)
0 (0) 3 (100)

0.66

Seizure frequency
  Seizure-free
  Lower seizure frequency
  Higher seizure frequency

25 (23.8) 80 (76.2)
9 (26.4) 25 (73.6)
9 (23.1) 30 (76.9)

0.94 24 (22.9) 81 (77.1)
10 (29.4) 24 (70.6)
12 (30.8) 27 (69.2)

0.54

Number of ASMs
  No medication
  Monotherapy
  Polytherapy

1 (100) 0 (0)
19 (24.4) 59 (76.6)
23 (22.4) 76 (77.6)

0.08 1 (100) 0 (0)
19 (24.4) 59 (76.6)
26 (25.5) 73 (74.5)

0.64
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Discussion

This cross-sectional study shows real-life data from our 
tertiary epilepsy clinic. The mean age of our patients was 
32.47 years (SD = 12.76). It is lower than that of European 
peers, which was 47.9 (SD = 20.1) in a tertiary center in Ger-
many and 48.2 (SD = 19.8) in a tertiary center in Spain [14, 
15]. The demographic structure of the Turkish population 
can explain this difference. According to the Turkish Sta-
tistical Institute’s official data, the proportion of the youth 
population in Turkey is the highest in Europe [16].

Epilepsy started in adulthood in 35.9% of the patients and 
late adulthood in 1.8%. Our statistics were similar to those 
of a multicenter study from France [17]. The majority of the 
patients in our study sample had generalized epilepsy. The 
distribution of epilepsy types may vary among centers [3, 
14, 15]. The drug-resistant epilepsy rate was 19.1% in our 
patients, similar to the literature rates [18]. We evaluated 
the clinical features of our patients in accordance with the 
literature.

The rate of local adverse events was 36% after the first 
dose of BNT162b2 and 30.1% after the second dose of it. 
The incidence of local adverse events was lower than that 
of the clinical trials (83% after the first dose; 78% after the 
second dose) and a UK community-based observational 
study (71.9% after the first dose; 68.5% after the second 
dose) [5, 19].

The local adverse events were significantly more frequent 
in patients that had received BNT162b2 than in patients 
that had received CoronaVac for the first and second doses 
(p = 0.003 and p = 0.001, respectively). In the clinical trials 
of the vaccines, local adverse events occurred much more 
frequently in patients vaccinated with BNT162b2 (83% after 
the first dose; 78% after the second dose) than in those vac-
cinated with CoronaVac (2.7% overall) [5, 6]. The frequency 
of local adverse events after combined vaccines was 28.6%, 
similar to the frequency of adverse events after the first dose 

of BNT162b2. A CombiVacS study found a similar adverse 
event profile with BNT162b2 following the ChAdOx1-S 
vaccine [20]. To the best of our knowledge, there are no data 
in the literature about the adverse event profile of BNT162b2 
following CoronaVac.

There was no significant difference between the fre-
quency of systemic adverse events between the BNT162b2 
group and the CoronaVac group (p = 0.07 and p = 0.12, 
respectively). Our study’s rate of having a systemic adverse 
event is lower than that of the clinical trial of the vaccines 
and community-based studies [5, 6, 19]. A cross-sectional 
study conducted with PWE in Germany found a rate of 
having a systemic adverse event of 33% [14]. In our study, 
the patients were questioned retrospectively about adverse 
events; recall bias can explain the difference for both local 
adverse events and systemic adverse events.

In our study, the most commonly reported adverse events 
were fatigue and headache for BNT162b2 and CoronaVac. 
Clinical trials showed that fatigue and headache were the 
most common systemic adverse events for BNT162b2 and 
CoronaVac [5, 6]. A real-life study from Czechia also found 
fatigue and headache as the most common adverse events 
[21]. The less prevalent adverse events in our study, such 
as fever, myalgia, and chills, were also less prevalent in the 
clinical and cross-sectional studies [5, 6, 21]. Almost all par-
ticipants’ local adverse events and systemic adverse events 
lasted less than 7 days, as the clinical trials and real-life 
studies stated [3, 5, 6].

The clinical trials showed that serious adverse advents are 
infrequent with BNT162b2 and CoronaVac [5, 6]. The inci-
dence of serious adverse events was 0.1% for both vaccines 
and no patient reported serious adverse events in our study.

We investigated the association between patients’ clini-
cal characteristics and having a vaccine adverse event. Our 
study did not find that any of the patients’ epilepsy charac-
teristics, including epilepsy type, age at onset of epilepsy, 
seizure frequency, and the number of ASMs patients were 

Table 6   Demographic and clinical features of patients who had more seizures than usual

ASM anti-seizure medication

Age (years) Gender Epilepsy 
duration 
(years)

Vaccine/dose Seizure type Epilepsy type Number 
of ASMs

Accompa-
nying side 
effects

Patient 1 21 Male 10 CoronaVac/first Generalized motor seizure Generalized epilepsy 3 Fever
Myalgia
Fatigue

Patient 2 32 Male 14 BNT162b2/first Generalized motor seizure Combined epilepsy 2 Fever
Fatigue

Patient 3 18 Female 10 BNT162b2/first Focal seizure with impaired 
awareness

Combined epilepsy 3 Fever

Patient 4 35 Male 19 BNT162b2/first Focal seizure with impaired 
awareness

Combined epilepsy 3 Fever
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using, were associated with having a vaccine-related adverse 
event. Von Wrede et al. indicated that having an earlier onset 
of epilepsy and using a lower number of ASMs can pre-
dict having a vaccine adverse event 83.3% correctly [14]. In 
contrast to a German study, Massoud et al. did not find an 
association between epilepsy duration and having a vaccine-
related adverse event [3]. Moreover, Massoud et al. stated 
that receiving polytherapy was associated with a higher fre-
quency of vaccine-related adverse events [3]. Since there are 
contrasting results in the literature, the relationship between 
the PWE’s clinical characteristics and vaccine-related 
adverse events needs to be interpreted cautiously. Clinical 
trials showed that the vaccines under consideration in our 
study are safe for people with chronic diseases [5, 6]. Our 
data suggested no association between the PWE’s clinical 
characteristics and adverse events [23]. We need more infor-
mation to define an association between epilepsy treatment 
and having a systemic adverse event.

The vaccines under consideration did not affect the 
monthly number of seizures in our study. Vaccination is 
recommended for PWE [8]. Moreover, the ILAE specifi-
cally recommends vaccination against COVID-19 infection 
for PWE [22]. An elevated seizure risk was found only for 
the DTP vaccine and the MMR vaccine in the first three 
days after vaccination [8, 23]. It was hypothesized that fever 
caused by vaccination might trigger seizures [8, 23]. Fever 
can also trigger seizures in adults [24]. Fever presented as a 
systemic adverse event in all of our patients who had more 
seizures than normal after vaccination. Triggered seizures 
often occur in the first three days after vaccination [3, 8, 
23]. Longer duration of epilepsy is also a risk factor for 
seizure triggering [25]. Although a high number of current 
ASMs were not a risk factor for seizure triggering, all of our 
patients who had seizures more than normal after vaccina-
tion were receiving polytherapy with ASMs [24, 25]. In the 
study by Massoud et al., patients who had more seizures 
than usual after being administered the COVID vaccine were 
receiving polytherapy and had had epilepsy for more than 
2 years [3].

Our study has limitations. Adverse events were ques-
tioned retrospectively; this may have resulted in recall bias. 
The caregivers answered questions on behalf of the mentally 
disabled patients; some adverse events such as headaches, 
chills, and myalgia may be overlooked. We included the 
patients who visited the clinic; this may have caused bias 
as a result of the absence of patients with serious adverse 
events. Our study population was younger than those in the 
clinical trials of the vaccine; this might have affected the 
adverse event profile.

In conclusion, the vaccines under consideration in our 
study were tolerated well by the epilepsy patients. The vac-
cines did not affect the monthly number of seizures of the 
PWE. A small number of patients had more seizures than 

normal after vaccination. Patients had the following common 
features: being on polytherapy, having epilepsy for more 
than 10 years, and having fever as a systemic adverse event. 
We think that benefits of the vaccines outweigh the slightly 
increased possibility of having a seizure after vaccination.
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