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Abstract
Objective: Despite strong evidence on the safety and tolerability of the COVID-19 
vaccine, data on vaccination in children with epilepsy, particular younger chil-
dren with specific epilepsy syndromes, are limited. The protective effects of vac-
cination against seizure increase upon COVID-19 infection also remain to be 
elucidated.
Methods: Questionnaire surveys were distributed online via an established 
WeChat group for patient management as well as in our outpatient clinic. 
The data collected included demographics and clinical information related to 
COVID-19 vaccination and infection. Detailed information related to epilepsy 
diagnosis and treatment was also collected from our patient database. Logistic 
regression analysis was performed to determine the factors associated with non-
vaccination. The characteristics of seizures following COVID-19 infection were 
described.
Results: In total, 354 suitable questionnaires were included in the study. The 
median age at survey was 6 years (interquartile range 4, 9). The most common 
epilepsy syndrome was self-limited epilepsy (n = 153, 43.2%), followed by devel-
opmental and/or epileptic encephalopathy (D/EE, n = 81, 22.9%) and genetic 
generalized epilepsy (n = 59, 16.7%). The vaccine uptake rate was 43.8% (n = 155), 
and all related side-effects (n = 11, 7.1%) remitted spontaneously. Younger age 
(odds ratio [OR] = 0.877, P = 0.001), D/EE (OR = 5.096, P = 0.008), and less than 
six months seizure-freedom before vaccination (OR = 3.026, P = 0.005) were as-
sociated with unwillingness to be vaccinated. There were no significant differ-
ences in the rate of COVID-19 infection (33.7% vs 32.7%, P = 0.879) and resultant 
increased seizure activity following infection between the vaccinated and unvac-
cinated groups after propensity score matching (9.1% vs 15.6%, P = 0.428).Three 
unvaccinated cases of Dravet syndrome developed status epilepticus following 
COVID-19 infection.
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1  |   INTRODUCTION

Vaccination against severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) represents the most effective 
tool in combatting coronavirus disease 2019 (COVID-19).1 
Accumulating evidence has suggested that increases in 
post-vaccination seizures are infrequent and vaccination is 
generally well tolerated in adult individual with epilepsy.2,3 
Vaccination uptake in the adult epilepsy population varies 
across districts and samples, with reported rates of 11%,4 
42%,2,5 and 91.3%.6 Vaccination hesitancy concerns include 
potential adverse effects, fear of losing seizure control,2 and 
discouragement from healthcare providers.4

In contrast, the impact of COVID-19 vaccination on 
seizures in children with epilepsy and the potential factors 
associated with vaccine hesitancy from the caregiver are 
less known. A previous study on patients with Dravet syn-
drome (DS) (aged ≥12 years) revealed a vaccination rate of 
43.1%, with 13% (16/120) reporting an increase in seizures 
after COVID-19 vaccination.7 Another cross-sectional 
study8 involving self-limited epilepsy with centrotemporal 
spikes (SeLECTS) reported a COVID-19 vaccination rate 
of 64.2%, with no increase in the frequency or duration 
of new seizures after vaccination. Therefore, it appears 
that the occurrence of epilepsy syndrome and its under-
lying etiologies in pediatric populations may impact the 
vaccination choices made by their caregivers, as well as 
the subsequent occurrence of seizures following vacci-
nation. Despite epilepsy sufferers facing a greater risk of 
harm than the general population following SARS-CoV-2 
infection,3 our understanding regarding the impact of vac-
cination on seizure occurrences in children following in-
fection remains limited.

Few reports on the safety of vaccines in younger children 
with epilepsy have been documented, with little known 
regarding the factors contributing to hesitancy towards 
COVID-19 vaccination. In China, the CoronaVac inacti-
vated SARS-CoV-2 vaccine is considered to be well toler-
ated, safe, and effective in children and adolescents aged 
3-17 years.9 Consequently, it is the nationally recommended 
vaccine, with guidance specifying the administration of a 
3.0 g dose on a two-immunization schedule, targeting all 
eligible children aged ≥3 years, subject to parental consent.

In this cross-sectional study, we collected data on vac-
cine uptake in a cohort of children with epilepsy and re-
lated complications. Seizure outcomes after infection in 
children with or without vaccination were also compared. 
The safety and protective effects post-vaccination, as well 
as the factors associated with vaccine hesitancy, partic-
ularly in younger children, were analyzed to enhance 
decision-making for caregivers and healthcare providers.

2  |   MATERIALS AND METHODS

We conducted a cross-sectional survey from 14 December 
2022 to 2 January 2023 using online questionnaires or 
face-to-face outpatient interviews at the Department 
of Neurology in the Children's Hospital of Chongqing 
Medical University (CHCMU). All patients included in 
the survey had a minimum follow-up period of 6 months 
at the time of the study, some of whom were previously 
published cases.10,11 Caregivers were invited to participate 
in the survey via WeChat groups and were contacted five 
times throughout the study period. Incomplete question-
naires were carefully reviewed, and if needed, additional 
information, such as seizure duration, frequency, and in-
hospital treatment, was obtained through telephone inter-
views. Caregiver consent was obtained prior to the survey.

The study inclusion criteria were as the follows: com-
pleted the scheduled two immunizations of inactive 

Significance: Vaccination against COVID-19 is safe and well tolerated in chil-
dren, even in younger patients with D/EE. Although the risk of worsening 
seizures following COVID-19 infection may not be reduced by immunization, ed-
ucation focused on increased vaccination in pediatric epilepsy is still warranted.
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Key Points

•	 Vaccination against COVID-19 was safe and 
tolerated in children with variant epilepsy and 
epilepsy syndromes.

•	 Vaccination against COVID-19 infection may 
not reduce the risk of worsening seizures when 
being infected.

•	 Measures and education should target the 
younger children, cases with active epilepsy 
and DEE to advance the vaccine take-up.
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CoronaVac vaccine9; followed up for at least 1 month after 
the last vaccination; and minimal 6 months follow-up 
since the establishment of diagnosis at the time of survey. 
Patients with incomplete questionnaires, caregivers who 
refused to participate, and individuals with insufficient 
information regarding their diagnostic framework were 
excluded from the study.

The questionnaire was divided into two parts. The 
first part included the collection of demographic data, 
such as name, CHCMU-registered identity number, 
residency, and level of education (caregiver). Details 
concerning epilepsy diagnosis and treatment regimens 
were extracted from our existing database. The second 
part included the collection of vaccination-related in-
formation, such as date of vaccination, type of vaccine 
received, seizure outcomes, and any adverse events ex-
perienced within 7 days following vaccination (eg, fever, 
muscle soreness, headache, vomiting, and diarrhea). 
Additional comprehensive information regarding sei-
zures after vaccination and/or infection was collected, 
including the frequency of seizures recorded after each 
injection for 1 week, seizure duration, and any treatment 
administered during the acute period. Almost all items 
in the questionnaire were presented as choice questions 
(Appendix S1). Seizure freedom was defined as the ab-
sence of observed seizures for a continuous period of 
6 months.

This study and all protocols were approved by the 
Ethics Committee of CHCMU and adhered to all princi-
ples of the Declaration of Helsinki.

2.1  |  Statistical analysis

All data were analyzed using IBM SPSS v27.0 and 
GraphPad Prism v9. Descriptive statistics were used to 
show demographic variables by frequency, percentage, 
and quartile interval. Categorical data were determined 
by chi-square test (χ2) and statistically significant vari-
ables were analyzed by multiple logistic regression, with 
P < 0.05 considered significant. Propensity score matching 
was performed between the vaccinated and unvaccinated 
groups according to sex, age, type of epilepsy, and number 
of antiseizure medications (ASMs) being used.

3  |   RESULTS

3.1  |  Demographic and baseline data

There were 542 questionnaires distributed online and 
35 questionnaires distributed in the outpatient clinic. 
In total, 396 recipients completed the survey, with 354 

questionnaires included in the study after removing dis-
qualified responses. Among the 354 cases, 43.8% (n = 155) 
finished the two scheduled immunizations of the inacti-
vated SARS-CoV-2 vaccine. The median age at survey was 
6 years (interquartile range [IQR] 4, 9) across all cases, 
5 years (IQR 3, 7.8) in the vaccinated group, and 8 years 
(IQR 5.1, 11) in the unvaccinated group. Within the entire 
cohort, cases aged 3-12 years accounted for 80.5% (n = 285) 
of the total, with 82.3% (128/155) in the vaccinated group 
and 79.4% (157/199) in the unvaccinated group. Among 
caregivers, 61.3% had attained an educational level of sen-
ior high school or below. All demographic data are shown 
in Table 1.

Within the cohort, 89.3% of enrolled patients were on 
ASMs at the time of survey, with most (60.7%) receiving 
monotherapy. In terms of epilepsy syndrome classifica-
tion, a total of 85.3% (n = 302) of cases were categorized 
with a specific syndrome, including self-limited epilepsy 
(43.2%, n = 153), childhood occipital visual epilepsy 
(0.06%, n = 2), sleep-related hypermotor (hyperkinetic) 
epilepsy (2.0%, n = 7), developmental and/or epileptic 
encephalopathy (22.9%, n = 81), and genetic generalized 
epilepsy (16.7%, n = 59).Among the remaining 52 cases 
as non-syndromic epilepsy, 32 cases were focal epilepsy 
and the other 20 cases showed unknown seizure origin. In 
total, 298 cases (84.2%) had achieved seizure freedom be-
fore vaccination. In total, 298 cases (84.2%) had achieved 
seizure freedom before vaccination.

3.2  |  Vaccination rate and 
associated factors

As seen in Table 1, univariate analysis showed that age 
at survey (odds ratio (OR): 0.835, 95% confidence inter-
val (CI): 0.776-0.898, P < 0.001), number of ASMs (OR: 
1.634, 95% CI: 1.230-2.172, P < 0.001), focal epilepsy 
syndrome (OR: 0.492, 95% CI: 0.314-0.773, P = 0.002), 
generalized epilepsy syndrome (OR: 0.382, 95% CI: 
0.207-0.704, P = 0.002), developmental and/or epilep-
tic encephalopathy (D/EE) (OR: 8.961, 95% CI: 4.251-
18.887, P < 0.001), and sustained seizure-freedom 
for 6 months before vaccination (OR: 3.258, 95% CI: 
1.622-6.547, P < 0.001) differed significantly between 
the vaccinated and unvaccinated groups. Following 
binary multivariate logistic regression analysis, D/EE 
(OR: 5.096, 95% CI: 1.529-16.987, P = 0.008), <6-month 
seizure-freedom before vaccination (OR: 3.026, 95% CI: 
1.386-6.609, P = 0.005), and younger age (OR: 0.877, 95% 
CI: 0.812-0.949, P = 0.001) remained significant reasons 
for non-vaccination (Figure 1).

Based on the questionnaires, a total of 11 (7.1%) vac-
cinated patients experienced post-vaccination side-effects 
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T A B L E  1   Demographic and clinical data between vaccinated and unvaccinated groups.

Characteristic
Vaccinated, 
n = 155

Unvaccinated, 
n = 199 Total, n = 354 Odds ratio (95% CI) P-value

Age, Median (IQR) 5 (3, 7.8) 8 (5.1, 11) 6 (4, 9) 0.835 (0.776-0.898) <0.001
Sex, n (%)

Male 92 (59.4) 102 (51.3) 194 (54.8) 1.340 (0.860-2.089) 0.196
Female 63 (40.6) 97 (48.7) 160 (45.2)

Caregiver's education, n (%)
Senior high school and below 99 (63.9) 118 (59.3) 217 (61.3) 1.143 (0.726-1.800) 0.564
University or above 56 (36.1) 81 (40.7) 137 (38.7)

Number of ASMs, n (%)
0 23 (14.8) 15 (7.5) 38 (10.7) 1.634 (1.230-2.172) <0.001
1 103 (66.5) 112 (56.3) 215 (60.7)
2 19 (12.3) 43 (21.6) 62 (17.5)
3 8 (5.2) 27 (13.6) 35 (9.9)
4 2 (1.3) 2 (1.0) 4 (1.1)

Epilepsy classification
Focal epilepsies, n (%) 100 (64.5) 94 (47.2) 194 (54.8) 0.492 (0.314-0.773) 0.002

SeLIE 9 (9.0) 40 (42.6) 49 (25.3)
SeLFNIE 1 (1.0) 3 (3.2) 4 (2.1)
SeLECTS 61 (61.0) 34 (36.2) 95 (49.0)
SeLEAS 3 (3.0) 2 (2.1) 5 (2.6)
COVE 2 (2.0) 0 2 (1.0)
SHE 2 (2.0) 5 (5.3) 7 (3.6)
Unclassifiable 22 (22.0) 10 (10.6) 32 (16.5)

GGEs, n (%) 38 (24.5) 21 (10.6) 59 (16.7) 0.382 (0.207-0.704) 0.002
IGEs 21 (55.3) 5 (23.8) 26 (44.1)
Others 17 (44.7) 16 (76.2) 33 (55.9)

DEE, n (%) 9 (5.8) 72 (36.2) 81 (22.9) 8.961 (4.251-18.887) <0.001
IESS 1 (11.1) 24 (33.3) 25 (30.9)
DS 1 (11.1) 14 (19.4) 15 (18.5)
LGS 1 (11.1) 4 (5.6) 5 (6.2)
EMAtS 0 1 (1.4) 1 (1.2)
FIRES 1 (11.1) 0 1 (1.2)
DEE-SWAS 2 (22.2) 7 (9.7) 9 (11.1)
PCDH19 clustering epilepsy 1 (11.1) 0 1 (1.2)
CDKL5-DEE 0 1 (1.4) 1 (1.2)
GS 1 (11.1) 0 1 (1.2)
Unclassifiable 1 (11.1) 21 (29.2) 22 (27.2)

NSE 8 (5.2) 12 (6.0) 20 (5.6) 1.201 (0.461-3.127) 0.708
Seizure freedom, n (%)

Yes 143 (92.3) 155 (77.9) 298 (84.2) 3.258 (1.622-6.547) <0.001
No 12 (7.7) 44 (22.1) 56 (15.8)

Infection, n (%) 62 (40.0) 81 (40.7) 143 (40.4) 1.030 (0.671-1.580) 0.894a

Infection, n (%)a 33 (33.7) 32 (32.7) 65 (33.2) 0.955 (0.527-1.731) 0.879

Abbreviations: ASMs, anti-seizure medications; COVE, childhood occipital visual epilepsy; DEE, developmental and/or epileptic encephalopathy; DEE-SWAS, 
developmental epileptic encephalopathy with spike- and wave- activation in sleep; DS, Dravet syndrome; EMAtS, epilepsy with myoclonic atonic seizures; 
FIRES, febrile infection-related epilepsy syndrome; GGEs, genetic generalized epilepsies; GS, gelastic seizures; IESS, infantile epileptic spasms syndrome; 
IGEs, idiopathic generalized epilepsy syndrome; LGS, Lennox–Gastaut syndrome; NSE, non-syndromic epilepsy; SeLEAS, self-limited epilepsy with autonomic 
seizures; SeLECTS, self-limited epilepsy with centrotemporal spikes; SeLIE, self-limited (familial) infantile epilepsy; SeLFNIE, self-limited familial neonatal-
infantile epilepsy; SHE, Sleep- related hypermotor (hyperkinetic) epilepsy.
aVaccinated and unvaccinated groups were subjected to propensity score matching (PSM), with 196 cases matched successfully.
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from days 1 to 3, including muscle pain (n = 6, 46.2%), 
fever (n = 4, 30.8%), rash (n = 1, 7.7%), fatigue (n = 1, 7.7%), 
and nausea (n = 1, 7.7%), which were reported as tolerable. 
Only two patients experienced seizure recurrence lasting 
<5 min on day 1 of the second vaccination, and the diag-
noses were non-syndromic epilepsy and sleep-related hy-
permotor epilepsy, respectively.

3.3  |  Seizure outcomes after 
COVID-19 infection

We matched the propensity scores of the vaccinated 
and unvaccinated groups by sex, age, type of epilepsy/
epilepsy syndrome, and number of ASMs being used. 
Among the enrolled cases, there were no significant 
differences in the percentage of infection between the 
vaccinated and unvaccinated groups (33.7% vs 32.7%, 
OR: 0.955, 95% CI: 0.527-1.731, P = 0.879, Table  1). 
Furthermore, after propensity score matching, there 
were no significant differences in terms of seizure in-
crease between the vaccinated and unvaccinated groups 
for the seven consecutive days after COVID-19 infection 
(9.1% vs 15.6%, OR: 1.852, 95% CI: 0.404-8.491, P = 0.428, 
Table  2). The clinical characteristics of infected chil-
dren who presented with seizure recurrence are listed 
in Table 2. More than half were diagnosed with D/EE, 
which has been identified as an independent factor as-
sociated with non-vaccination. A total of 18 (12.3%) 
children experienced an increase in seizure frequency 
following COVID-19 infection, the majority of which 
(83%, 15/18) experienced single or cluster seizures, 
each lasting less than 5 min. Among them, eight (44.4%) 

children were hospitalized due to increased seizures, 
including three cases in the vaccinated group and five 
cases in the unvaccinated group. Of note, three unvac-
cinated children (3.7%) with DS had status convulsions 
during the acute period of COVID-19 infection, with two 
receiving mechanical ventilation.

3.4  |  Hesitancy and barriers for 
vaccination

Based on the questionnaires completed by 199 parents 
of unvaccinated children, the primary reasons for pa-
rental hesitation included: concerns about potential ex-
acerbation of seizures associated with vaccination (156, 
78.4%), recent occurrence of active seizures within the 
past 6 months (n = 45, 22.6%), concern about potential 
interactions between ASMs and vaccines (n = 43, 21.6%), 
non-recommendation of vaccination by healthcare 
practitioners (n = 40, 20.1%), abnormal EEG recordings 
(n = 37, 18.6%), young age of the child (n = 18, 9.0%), and 
presence of comorbidities (n = 6, 3.0%). Interestingly, 
153 (76.9%) respondents expressed their willingness for 
the child to be vaccinated but had not yet decided due to 
the aforementioned concerns. Furthermore, 34 (17.1%) 
respondents explicitly stated that they refused to have 
their child vaccinated against COVID-19 due to seizure 
recurrence following non-COVID-19 vaccines (n = 2), 
fear of seizure impact (n = 7), and unidentified reasons. 
The remaining six (3.0%) questionnaires did not provide 
a clear answer.

In addition, 354 caregivers completed the question-
naire regarding concerns during the pandemic, yielding 

F I G U R E  1   Reasons for unvaccinated.
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the following results: potential seizure aggravation associ-
ated with COVID-19 infection (n = 250, 70.6%), disruption 
or delay in scheduled follow-up plans (n = 168, 47.5%), dif-
ficulties in accessing ASMs (59, 16.7%), and limited avail-
ability or accessibility to professional consultation and 
treatment (36, 10.2%).

4  |   DISCUSSION

This study concluded that vaccination against COVID-19 
was safe and tolerable, even in younger children with 
D/EE. However, the protective effect of immunization 

against recurrence of seizures upon COVID-19 infection 
was not obvious. Importantly, younger age at survey, D/
EE and non-seizure-freedom at vaccination were inde-
pendent factors associated with non-vaccination. These 
findings have important implications for both caregivers 
and practitioners in terms of providing practical guidance 
on immunization against COVID-19.

The vaccination rate in our cohort was 43.8%, which 
is comparable to that reported in adults7 and DS pa-
tients aged 12 years or older,2 but considerably lower 
than that reported in patients with SeLECTS (75.3%).8 
This discrepancy is likely related to epilepsy syndrome, 
age at survey, and potential causes of epilepsy. Indeed, 

T A B L E  2   Demographic and clinical data related to increased seizures after infection.

Characteristic
Vaccinated, 
n = 5

Unvaccinated, 
n = 13 Total, n = 18 Odds ratio (95% CI) P-value

Percentage of group, n (%) 8.1 (5/62) 16.0 (13/81) 2.179 (0.733-6.481) 0.161

Percentage of groupa, n (%) 9.1 (3/33) 15.6 (5/32) 1.852 (0.404-8.491) 0.428

Age, Median (Q1, Q3) 8 (7, 9.9) 3.5 (1.6, 5) 6.5 (4.1, 12)

Sex, n (%)

Male 4 (80) 5 (38.5) 9 (50) N/A

Female 1 (20) 8 (61.5) 9 (50)

Number of ASMs, n (%)

0 1 (12.5) — 1 (5.6) N/A

1 — 4 (30.8) 4 (22.2)

2 2 (25) 2 (15.4) 4 (22.2)

3 — 6 (46.2) 6 (33.3)

4 2 (25) 1 (7.7) 3 (16.7)

Epilepsy classification

Focal epilepsies, n (%) 7 (38.9) N/A

SeLIE — 1 (7.7) 1 (5.6)

SeLECTS 1 (20) 2 (15.4) 3 (16.7)

SHE — 1 (7.7) 1 (5.6)

Unclassifiable 2 (40) — 2 (11.1)

GGEs, n (%) 1 (5.6) N/A

GTCA 1 (20) — 1 (5.6)

DEE, n (%) 10 (55.5)

IESS — 1 (7.7) 1 (5.6)

FIRES 1 (20) — 1 (5.6)

DS — 7 (53.8) 7 (38.9)

LGS — 1 (7.7) 1 (5.6)

Seizure-freedom before infection, n (%)

Yes 4 (80) 6 (46.2) 10 (55.6) N/A

No 1 (20) 7 (53.8) 8 (44.4)

Abbreviations: ASMs, anti-seizure medicines; DS, Dravet syndrome; FIRES, febrile infection-related epilepsy syndrome; GTCA, epilepsy generalized tonic–
clonic seizures alone; IESS, infantile epileptic spasms syndrome; IGEs, idiopathic generalized epilepsy syndrome; LGS, Lennox–Gastaut syndrome; N/A: 
not applicable; SeLECTS, self- limited epilepsy with centrotemporal spikes; SeLIE, self-limited (familial) infantile epilepsy; SHE, sleep-related hypermotor 
(hyperkinetic) epilepsy.
aVaccinated and unvaccinated groups were subjected to propensity score matching (PSM), with 196 cases matched successfully.
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in our study, younger age, D/EE, and non-seizure free-
dom were associated with a higher likelihood of vaccine 
hesitancy. In China, the current lower age limit for inac-
tivated COVID-19 vaccination is >3 years. The efficacy 
and safety of the inactivated CoronaVac vaccine has also 
been confirmed in this population in other countries be-
yond China.12,13 Despite the demonstrated safety, immu-
nogenicity, and effectiveness of the BNT162b2 COVID-19 
vaccine in children aged 6 months to 4 years,14 there is a 
need for further exploration regarding the possibility of 
extending the lower age limit for inactivated vaccines and 
conducting large-scale comparative studies involving dif-
ferent vaccine formulations.

While vaccinations are not implicated in epileptic en-
cephalopathies such as DS, they may act as non-specific 
triggers of seizures in individuals with underlying struc-
tural or genetic etiologies.15 At present, data on the safety 
of vaccination against COVID-19 in D/EE cases are lim-
ited,16,17 which may contribute to their lower vaccination 
rates. Our results suggested that the presence of D/EE was 
a barrier to vaccination, possibly due to the unique charac-
teristics of this disorder, such as neurodevelopmental dis-
ruption, developmental regression, and unresponsiveness 
to multiple ASMs.18-20 Furthermore, in China, there is a 
recommendation to delay vaccination for individuals who 
have had active epilepsy within the last 6 months,21 and 
thus seizure freedom can have a direct effect on vaccine 
uptake, with caregivers declined to vaccinate children with 
D/EE, particularly those with unfavorable ASM responses.

In contrast to previous research,22 the educational at-
tainment of caregivers was not associated with their will-
ingness or decision to vaccinate. This could be ascribed 
to the vaccination strategy of the Chinese government, 
which emphasizes building population immunity23 and 
enhancing primary healthcare in rural areas.24

In the study cohort, we observed no significant dif-
ferences in the incidence of seizures between the two 
groups after COVID-19 infection. Although these re-
sults suggest that vaccination may not reduce the risk 
of seizure recurrence, three unvaccinated DS cases pre-
sented with status epilepticus during the acute phase of 
COVID-19 infection. Given that COVID-19 vaccination 
is well tolerated by individuals with DS7 and that those 
with underlying neurological disease, such as epilepsy, 
are at a higher risk of developing severe neurological 
conditions when infected by COVID-19,25 vaccination 
should still be recommended, even in younger children 
with D/EE. In addition, further large-scale prospective 
trials are warranted to elucidate the effectiveness of 
COVID-19 vaccination in reducing the risk of seizure 
recurrence.

Consistent with previous reports,4,7 the primary 
reason for caregiver vaccine hesitancy was concern 

over vaccine-associated increases in seizure activity. 
Additionally, post-traumatic stress disorder in parents with 
children with severe diseases, such as epilepsy, may affect 
the decision to vaccinate against COVID-19.26 However, 
mounting evidence suggests that COVID-19 vaccines are 
generally safe and well tolerated in patients with epilepsy, 
even for DS with high sensitivity to fever.7,27 Concerns over 
interactions between ASMs and vaccines was also identi-
fied as a barrier to vaccination. Indeed, some CYP enzyme 
subtypes can be affected by anti-influenza vaccinations, 
resulting in increased carbamazepine and phenytoin tox-
icity.28 Similar interactions between COVID-19 vaccines 
and ASMs are assumed to be possible and need to be fur-
ther investigated. Nevertheless, current data strongly sug-
gest that the benefits of COVID-19 vaccination outweigh 
any potential risks.29 Considering the high percentage of 
caregivers who expressed an intention to vaccinate, con-
cerns regarding potential interactions between COVID-19 
vaccines and ASMs should not be a perceived barrier to 
vaccination, nor should there be a view that COVID-19 
vaccination would be less effective. To address concerns 
that extend beyond vaccination, robust and improved pub-
lic health service measures should be implemented and 
advocated, thereby increasing the likelihood of vaccina-
tion. The importance of physicians should be emphasized 
and valued, given the pivotal role they play in propagating 
the benefits of vaccination.30

This study has several limitations. As a retrospective 
study, our research may be influenced by memory bias, re-
sulting in data loss due to incomplete information recall 
in the questionnaires. In addition, the small size of some 
specific epilepsy syndromes makes it difficult to clarify 
the impact of vaccination on certain epilepsy syndromes. 
Lastly, the side-effects following vaccination may have 
been underestimated, particularly for younger children 
who are unable to accurately describe their symptoms.

In summary, this study provides valuable information 
for clinical practice, particularly from the viewpoint of 
epilepsy syndrome, as well as for caregivers and health 
providers regarding COVID-19 vaccination decisions for 
the most frequent epilepsy syndromes, particularly for 
younger children with D/EE. Although the protective ef-
fects of vaccination against seizure aggravation following 
COVID-19 infection were not significant, COVID-19 vac-
cination is considered safe and well tolerated in children 
and is still recommended considering the potential for se-
vere illness and death caused by COVID-19 infection in 
individuals with pre-existing epilepsy.
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