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Aim: There is a high demand for information on COVID-19 vaccination for patients with childhood epi-
lepsy with centrotemporal spikes (BECTS). Patients with this condition need a stable, daily life; unfortu-
nately, the decision of vaccination is not easy for their parents. We evaluated patients with BECTS for
symptoms and seizure control after COVID-19 vaccination.
Methods: We asked the caregivers of all patients who visited our hospital to report their vaccination sta-
tus, and if vaccinated, their experience in terms of adverse effects and seizure control after the second
dose of the four Chinese-approved COVID-19 vaccines.
Results: Seventy-seven children had received their second COVID-19 vaccine dose: 58 of 77 (75.3%)
received Sinopharm (Beijing): BBIBP-CorV (Vero cells) and 16 (20.8%) received CanSino: Ad5-nCoV.
Twenty of seventy-seven (25.97%) patients with BECTS reported having side effects; all effects were mild
that could be relieved themselves. For Sinopharm (Beijing): BBIBP-CorV (Vero cells), the most frequent
local side effect reported by the parents was pain at the site of injection (17.24%) and systematic side
effect was fatigue (15.52%). For CanSino: Ad5-nCoV, the most reported local side effect was pain at the
site of injection (6.25%). All parents reported that their child’s side effects could be relieved by them-
selves. No patient reported status epilepticus or exacerbation of a pre-existing condition. If non-
vaccinated, the cause of hesitation was explored: 40% of parents worried about inducing seizures, 19%
of parents worried about vaccine side effects, 32% of parents worried about the vaccine-antiepileptic drug
interactions, and 9% of parents feared for their child’s physical condition. More than 34.1% of parents
accepted that the decision to get the vaccine for their child was difficult. Over 90% of parents believe that
research on the safety and tolerability of vaccination would help them to make the decision.
Conclusion: Our data suggest that COVID-19 vaccination is well tolerated and safe in patients below
18 years of age having BECTS, thereby supporting the recommendation of vaccination.

� 2022 Elsevier Inc. All rights reserved.
1. Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
has seriously threatened public health and safety with the recent
pandemic [1]. So far, immunization has been a functional and
effective way to protect human health [2,3]. As of March 2022,
35 vaccines have been approved [4]. According to an online survey
in China, 70.9% of parents are willing to vaccinate their children
[5]. Six main vaccines have been approved for use in China, and
they are based on different technologies: four inactivated vaccines,
one protein submit vaccine, and one replicating viral vector vac-
cine [6]. Epilepsy is a neurological disorder that manifests as sei-
zures [7]. Some studies have revealed that for adult patients with
epilepsy (PwE), the COVID-19 vaccines are safe and tolerable, very
few patients reported seizure worsening, and most side effects
were mild [8,9]. The rollout of COVID-19 vaccines has been effi-
cient and quick. Although vaccines have been deemed safe, com-
pared with their healthy peers, patients under 18 years of age
with epilepsy need further consideration in terms of vaccine safety
[11]. A long-term study showed that vaccination for children diag-
nosed with epilepsy has positive outcomes; however, this has not
been extended to include COVID-19 vaccines [10,11]. The care-
givers of patients under 18 years of age with epilepsy have been
hesitant to make the decision to vaccinate them owing to their
worries regarding worsening of seizures and other side effects, as
it has been difficult to weigh the pros and cons of vaccination
[12]. For example, fever, a common side effect of immunization,
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could trigger a seizure, especially in patients with Dravet syn-
drome [13]. Benign childhood epilepsy with centrotemporal spikes
(BECTS) is one of most common conditions and accounts for 20% of
the cases of childhood epilepsies. It usually has a benign prognosis
and most patients are able to live and study normally [14,15].
However, parents who prevent their children from being vacci-
nated could expose their children to risk. Thus, the help of profes-
sionals is required. There has not been much research on the safety
and tolerance of the COVID-19 vaccine in children diagnosed with
BECTS. In the study, we investigated the safety and tolerability of
the COVID-19 vaccine in patients under 18 years of age with
BECTS, and we illustrate the causes underlying vaccine hesitancy.
We also outline plans and detect the difficulty level of making
the decision of vaccination for parents.
2. Material and methods

We designed this study to evaluate the safety and tolerability of
the COVID-19 vaccines in patients under 18 with epilepsy. We
recruited 120 patients under 18 years of age with BECTS who
met the International League Against Epilepsy (ILAE) criteria, and
invited their parents to fill the questionnaire when they visited
the Department of Neurology, Anhui Provincial Children’s Hospital
between October 1, 2021 and October 31, 2021. Three patients
were excluded when their parents reported comorbidities. Clinical
data were collected using a structured questionnaire.

The questionnaire included information regarding the social
background, vaccine type and dose, epilepsy characteristics, possi-
ble side effects, and whether the seizures worsened.

We asked the caregivers of the vaccinated patients if their sei-
zures had worsened or if they exhibited side effects. All parents
were asked to report side effects that emerged within seven days
after vaccination, and seizure worsening within 3 months.

We asked the caregivers of the non-vaccinated patients the rea-
son behind their hesitance and if they had any plans of vaccinating
their children.

We asked the caregivers of all patients to scale the level of the
difficulty of making the decision to vaccinate their children. We
further asked if any research would help them make the decision.
2.1. Questionnaire

The questionnaire was in English and, hence, translated into
Chinese. Two independent pediatricians reviewed it and pretested
it on two patients.

The following sections were included in the questionnaire:

– Introduction: the purpose of the study
– Informed consent (mandatory)
– Social and demographic information of the caregivers and
patients (patients’ age, sex, and educational background and
the caregivers’ educational background)

– Epilepsy-related variables (age at onset of epilepsy, seizure
type, frequency and duration, medical therapy, comorbidities,
history of status epilepticus in the three months preceding the
vaccination).

The design of seizure frequency was based on the Revised
Seizure-based Outcome Classification System (Duke) with Analysis
of Relationship to HRQOL (health-related quality of life). It has
three seizure categories: seizure free, �10 seizures per year, and
>10 seizures per year [16].
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– Vaccine-related variables (type, dose, date of the latest dose,
general vaccination side effects and their severity, duration of
side effects, epilepsy-related vaccination adverse effects, sei-
zure frequency, seizure intensity, and new seizures).

According to a study from the UK, several side effects for vacci-
nes have been listed that can be classified under local and systemic
effects. The former includes injection site redness, injection site
swelling, and injection site pain, and the latter includes fever,
headache, fatigue, chills and shivers, myalgia, nausea/vomiting,
arthralgia, diarrhea, decreased appetite, and rash [17].

The grades of adverse effects established by the Food and Drug
Administration (FDA) are as follows: Grade 1 (mild), Grade 2 (mod-
erate), Grade 3 (severe), and Grade 4 (serious or life-threatening)
[18].

We asked the caregivers of the non-vaccinated patients the rea-
son behind their hesitance and if they had any plans of vaccinating
their children.

At the end of the questionnaire, according to the Beck Anxiety
Inventory, which is a four-point scale (from 0 to 3), was used
and scores were sorted into none, mild, moderate, and severe
[19]. The level of difficulty in making the decision for vaccination
was graded as none, mild, moderate, and severe. Further, we asked
whether this investigation would help them make the decision on
vaccination.

2.2. Outcomes

1. The primary outcome was to determine the type and duration
of the side effects of the vaccine and post-vaccine risk of epi-
lepsy worsening in patients under 18 years of age.

2. The second outcome was to determine the reasons behind vac-
cine hesitancy among parents of patients and future plans.

3. The last outcome was to explore whether this research would
help parents decide whether to take the vaccine and the level
of difficulty in decision-making.

2.3. Statistical analysis

Data were analyzed using IBM SPSS Statistics (Version 26) and
Prism (Version 9.3.0). Descriptive statistics were used to show
the demographic variables (gender, age, and educational back-
ground), epilepsy-related variables (duration time, seizure type
and frequency, antiseizure drugs, and history of status epilepticus),
COVID-19 vaccine-related variables (number of doses and type of
vaccine, injection time), side effects of vaccination (type, duration,
severity, and impaction of seizures) through frequencies, percent-
ages, means, and standard deviations. The relationship between
side effects and other variables was detected using chi-squared
test (X2), with p � 0.05 considered statistically significant. Pie
charts and columns were used to present the findings.

2.4. Results

1) Demographic distribution of vaccinated patients and all
patients

A total of 120 participants (77 vaccinated and 43 non-
vaccinated) visited the hospital between October 1, 2021 and Octo-
ber 31, 2021. The demographic information of the cohort is shown
in Table 1. Only three parents had comorbidities such as cough,
pharyngitis, and nasitis, and were excluded. Only one of them
was vaccinated and did not report any side effects. A total of 117
patients were analyzed. The data of vaccinated patients are shown
in Table 1; 77 (65.81%) were vaccinated, of which 2 patients (3%)
were vaccinated with Anhui Zhifei Longcom ZF2001 vaccine, 58
(75%) with Sinopharm (Beijing): BBIBP-CorV (Vero cells) vaccine,



Table 1
Demographic distribution of vaccinated patients and all patients.

Variables Anhui Zhifei
Longcom

Sinopharm (Beijing):
BBIBP-CorV (Vero
Cells) Second dose
N = 58 (75.3)

Sinopharm (Wuhan):
Inactivated (Vero Cells)
Second dose N = 1 (1.2)

Sinovac: CoronaVac:
Ad5-nCoV two doses
N = 16 (20.8)

All
vaccinated
patients

All participants

ZF2001 Second dose
N = 2 (2.6)

N = 77 N = 117

Gender (N/%)
male 0 27 (35) 1 (1.2) 7 (9) 35 (45.5) 57(48)
female 2 (2.6) 31 (40.2) 0 9 (11.7) 42 (54.5) 60(52)

Age
mean/(SD) 14.5 (0.7) 15.01(1.52) 14 14.63(1.71) 14.91 (1.50) 13.214 (3.03)

Educational background
Primary school 34 (29)
Junior high school 2 (2.6) 18 (23.4) 1(1.3) 7 (9) 28 (36.4) 33 (28)
Senior high school 33 (42.9) 8 (10.4) 41 (53.2) 42 (36)
Undergraduate 7 (9) 1 (1.3) 8 (10.4) 8 (7)

Epilepsy characteristics of
vaccinated patients

Epilepsy duration years Mean
（SD)

1.55 (2.05) 5.79 (3.11) 5 6.88 (2.68) 7.59 (2.67) 5.9(3.50)

Number of antiepileptic drugs
<2 1 (1.30) 44 (57.14) 0 (0) 10 (12.99) 55 (71.43) 86 (73.50)
>=2 1 (1.30) 14 (18.18) 1 (1.30) 6 (7.79) 22 (28.57) 31 (26.50)

Type of seizures
Tonic-clonic seizures 1 (1.30) 6 (7.79) 0 (0) 5 (6.50) 12 (15.58) 22 (18.8)
Focal seizures 1 (1.30) 5 (6.49) 1 (1.30) 4 (5.19) 11 (14.29) 24 (20.5)
Focal to bilateral seizures 0 (0) 45 (58.44) 0 (0) 4 (5.19) 49 (63.64) 51 (43.6)
Others 0 0 0 0 9 (7.7)
Unknown 0 (0) 2 (2.60) 0 (0) 3 (3.90) 5 (5.19) 11 (9.4)

Seizure frequency
None 1 (1.30) 4 (5.19) 1 (1.30) 6 (7.79) 12 (15.58) 34 (29)
Low frequency 1 (1.30) 51 (66.23) 0 (0) 10 (12.99) 62 (80.52) 77 (66)
High frequency 0 (0) 3 (3.90) 0 (0) 0 (0) 3 (3.90) 6 (5)

History of status epilepticus
Yes 1 (1.30) 0 (0) 0 2 (2.60) 3 (3.90) 4(3.40)
No 1 (1.30) 58 (75.32) 1 (1.30) 14 (18.18) 74 (96.10) 113(96.58)
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Fig. 1. Type of vaccines; N = 77.

Table 2
Characteristics of patients who exhibited vaccine-related side effects.

Variable Side effect
(N = 20)

Test of
significance

P
value

Age T = �2.05 0.045
Mean ± SD 14.55 ± 1.50
Median (min �max) 15 (12–17)

Gender X2 = 1.594 0.207
Male 12 (60%)
Female 8 (40%)

Children education X2 = 10.743 0.010
junior high school 10 (50%)
senior high school 9 (45%)
undergraduate 1 (5%)

The form of seizure X2 = 0.703 0.945
Generalized seizures 3 (15%)
Focal seizures 3 (15%)
Generalized-focal seizures 12 (60%)
Unknown 2 (10%)

The time child was diagnosedwith
epilepsy (Months)

T = 0.900 0.371

Mean ± SD 79.8 ± 34.882
Median (min �max) （Months) 90 (0–132)

The vaccine type X2 = 27.156 <0.001
Sinopharm (Beijing): BBIBP-CorV

(Vero Cells) two doses
15 (75%)

CanSino: Ad5-nCoV two doses 5 (25%)

Seizure frequency X2 = 13.274 0.004
None 4 (20%)
low frequency 15 (75%)
high frequency 1 (5%)
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1 (1%) with Sinopharm (Wuhan) vaccine: inactivated (Vero Cells),
and 16 (21%) with Sinovac: CoronaVac: Ad5-nCoV (Fig. 1).

2) Comparison of side effects and the duration of Sinopharm
(Beijing): BBIBP-CorV (Vero cells) vaccine and CanSino:
Ad5-nCoV vaccine are shown in Table 3. A total of 20
(25.97%) patients reported side effects. Twenty parents
(25.97%) reported that their children exhibited mild side
effects after vaccination, mainly those who were vaccinated
with Sinopharm (Beijing): BBIBP-CorV (Vero Cells) and Can-
Sino: Ad5-nCoV. Of the 58 patients vaccinated with Sino-
pharm (Beijing): BBIBP-CorV (Vero Cells); for local side
effects: pain at the injection site (17.24%), redness at the
injection site (3.45%), swelling at the injection site (3.45%)
and systematic side effects: headache (3.45%), dizziness
(1.72%), fatigue (15.52%), nausea/vomiting (1.72%), and
decreased appetite (13.79%). Of the 16 of 77 (20.78%)
patients vaccinated with CanSino: Ad5-nCoV, only one
(6.25%) reported pain at the injection site; as for systematic
side effects, the following was observed: headache (6.25%),
dizziness (12.50%), fatigue (12.50%), and decreased appetite
(12.50%). As seen in Table 2, age (T = �2.05), education of
the patients (X2 = 10.743), and the vaccine type
(X2 = 27.156) were significant factors influencing patient-
related side effects (p < 0.05).

Logistic regression did not detect any significant results in the
relationship between side effects and other variables, such as
age, gender, symptom of epilepsy, and children’s education.

For data comparing the side effects of the second dose of the
two main vaccines, Sinopharm (Beijing): BBIBP-CorV (Vero Cells)
and CanSino: Ad5-nCoV, please see Table 3. In terms of duration,
fatigue (p = 0.0878) was significantly different between the two
vaccines (Fig. 2 and Table 3).

Two vaccines were compared for the duration of side effects.
For children vaccinated with Sinopharm (Beijing): BBIBP-CorV
(Vero Cells) second dose, the local side effects were as follows: pain
at the injection site, 6 ± 2.83; redness at the injection site, 4 ± 4.24;
and swelling at the injection site, 2 ± 1.41. The systemic side effects
lasted as follows: headache, 8 ± 2.83; dizziness, 10; nausea, 7; and
decreased appetite, 6.13 ± 2.10. For children vaccinated with Can-
4

Sino: Ad5-nCoV second dose, the local side effect, pain at the injec-
tion site lasted, 3; as for systemic side effects, the duration were as
follows: headache, 5; dizziness, 5; and decreased appetite, 2.

For epilepsy-related problems, only one caregiver reported a
seizure longer than 5 min within 3 months after the second dose
of CanSino: Ad5-nCoV.

3) Non-vaccinated group (N = 43)

There are several reasons for vaccine hesitation. Forty percent of
parents worried about the induction of seizures, 19% of parents
worried about the side effects of the vaccine, 32% of parents wor-
ried about the interaction with antiepileptic drugs, and 9% of par-
ents feared that the child’s physical condition was not suitable for
vaccination.

There are future plans for non-vaccinated patients; 32% are on
the waiting list, 49% of parents are undecided, and 19% have chosen
to forego the vaccine. The X2 test (father’s education, P = 0.311;
mother’s education, P = 0.23) did not find any difference in the
choice to vaccinate in terms of the parents’ educational
background.

4) For all participants (N = 117)

The level of difficulty in making the decision of vaccinating their
children was determined. We found that 51.20% parents reported
slight difficulty, and 34.1% parents reported moderate (20.5%)
and severe (13.6%) difficulties. About 90.5% of parents agreed that
the research would help them make the decision.
3. Ethical

Ethical approval was obtained from the research committee at
Anhui Provincial Children’s Hospital, China.



Fig. 2. Duration of side effects with two vaccines; N = 45.

Table 3
Comparison of the side effects and their duration of the Sinopharm (Beijing): BBIBP-CorV (Vero cells) and CanSino: Ad5-nCoV vaccines.

Sinopharm (Beijing): BBIBP-CorV (Vero Cells) CanSino: Ad5-nCoV v2 p Overall

Gender
Female 5 (33.3%) 3 (60%) 8
Male 10 (66.7%) 2 (40%) 12
Age 14.47 (1.46/12–16) 14.80 (1.79/12–17) 14.55 (1.50/12–17)

Local Side effects
Pain at the injection site N (%)/duration of relief range 10 (23%/6 ± 2.83 1–10) 1 (2.33%/3) 1.197 0.274 11
Redness at the injection site 2 (4.65%/4 ± 4.24 1–7) 0 0.567 0.451 2
Swelling at the injection site 2 (4.65%/2 ± 1.41 1–3) 0 0.567 0.451 2

Systemic side effects
Headache 2 (4.65%/8 ± 2.83 6–10) 1 (2.33%/5) 0.253 0.615 3
Dizziness 1 (2.33%/10) 2 (4.65%/5) 3.744 0.053 3
Fatigue 9 (20.93%/6.11 ± 1.96 3–10) 2 (4.65%/3 ± 2.83 1–5) 0.09 0.764 11
Nausea/vomiting 1 (2.33%/7) 0 0.28 0.597 1
Decreased appetite 8 (18.60%/6.13 + -2.10 3–10) 2 (4.65%/5) 0.018 0.893 10
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4. Discussion

4.1. Side effects

The study recorded details of the second dose of four vaccines:
Anhui Zhifei Longcom ZF2001; Sinopharm (Beijing): BBIBPCorV
(Vero Cells); Sinopharm (Wuhan): Inactivated (Vero Cells); Sino-
vac: CoronaVac: Ad5-nCoV. Compared with studies that involved
adults [8,9], the results of this study showed that after immuniza-
tion, the risk of seizure worsening on getting the two main vacci-
nes is very low, proving their safety in patients under 18 with
BECTS.

A total of 20 parents (25.97%) reported that their children
exhibited mild side effects after the second dose of the Sino-
pharm (Beijing): BBIBP-CorV (Vero Cells) and CanSino: Ad5-
nCoV vaccines. Out of the 58 patients vaccinated with the Sino-
pharm (Beijing): BBIBP-CorV (Vero Cells) vaccine, 15 (25.86%)
reported side effects.The most frequent local side effect is pain
at the injection site (17.24%), consistent with a study in Iran
(26.9%) [20]. In terms of systematic side effects, in our study,
the most frequently reported side effect is fatigue (15.52%),none
of the parents reported fever after vaccination, whereas, in the
study of patients with malignancy in Iran, the most frequently
reported side effects in adults was fever (31.6%) and fatigue
(21.6%) [20]. In clinical trials involving patients under 18 years
(13–17 years old), the most common local side effect was also
pain at the injection site (7.9%) and systematic side effect was
5

fever (9.5%) [21]. This suggests that the side effects of the vaccine
in children with epilepsy are not very different from those in the
general population, and even in this study, no children were
reported to have fever. Of the 16 of 77 (20.78%) patients vacci-
nated with CanSino: Ad5-nCoV vaccine, among local side effects,
only one (6.25%) parent reported pain at the injection site, and as
for systematic side effects, they reported headache (6.25%), dizzi-
ness (12.50%), fatigue (12.50%), and decreased appetite (12.50%).
These parameters were lower than those reported by a study in
Mexico, wherein pain at the injection site (48.1%), redness at
the injection site (3.7%), swelling (3.7%), fatigue (50%), fever
(16.7%), and headache (25.9%) were the presentations [22]. In
clinical trials involving adults, the most reported local side effect
was pain at the injection site (54%), and the most reported sys-
temic side effects were fever (46%), fatigue (44%), headache
(39%), and muscle pain (17%). In our study, the percentage of
reported side effects was also lower than that reported in previ-
ous human trial [23]. For patients under 18 years with BECTS, the
rate of parent-reported side effects was lower than that reported
in previous studies. All reported mild side effects that could be
alleviated by resting, which is also better than those reported
by some previous studies [8,9]. Shorter durations and milder
symptoms have been reported. It indicates that in the currently
approved vaccinations for Covid-19, parental concerns about side
effects in children based on the child’s own underlying disease
are not warranted, as there has been no unexpected side effects
and the occurrence rate is low.
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Duration of fatigue (p = 0.0878) in patients was significantly dif-
ferent between the two vaccines. The duration fatigue after admin-
istering the second dose of CanSino: Ad5-nCoV (3 + �2.83) was
significantly shorter than that on administering the second dose
of Sinopharm (Beijing): BBIBP-CorV (Vero Cells) (6.11 + �1.96).
Logistic regression showed no significant correlation between vari-
ables and whether side effects occurred. In a study by German
researchers [9], it was found that the risk of experiencing general
side effects was correlated to sex, age, early onset of epilepsy,
and psychiatric comorbidities. It may be a coincidence, and thus
further studies are required to confirm these conclusions.

Vaccination-associated seizures are an important factor affect-
ing decision-making regarding vaccination [11].We collected data
of 77 vaccinated patients under 18 years of age with BECTS; the
frequency of seizures and the occurrence of status epilepticus
(SE) in patients were determined: 12 of them did not have a sei-
zure, 62 suffered low-frequency seizures, (�10 seizures per year),
three suffered high-frequency seizures (>10 seizures per year),
and three suffered seizures that lasted for over 5 mins during the
past year. However, none reported increased frequency and dura-
tion of new seizures or the appearance of new forms of seizures
after receiving the Covid-19 vaccine. Only one patient suffered a
seizure that lasted longer than 5 min within 3 months after taking
the second dose of CanSino: Ad5-nCoV. Patient characteristics are
as follows: 14-year-old female, seizure type was focal seizure,
and she was taking an antiepileptic drug. She did not suffer sei-
zures in the past year before vaccination. However, we learned
from the patient’s caregivers that she was not taking the medica-
tion regularly in recent days, although she was taking medications
for over a year as prescribed. There is no evidence that post-
vaccination seizures in children with epilepsy who are not taking
their medication are related to vaccination. Previous studies have
not found neurological side effects in adult patients with multiple
sclerosis after BBIBP-CorV (Sinopharm) COVID-19 vaccination; to
be specific, the risk of seizure is low [24].

4.2. Future plan for non-vaccinated children

In terms of permitting vaccination for children, we found that
the decision to vaccinate was not influenced by the parents’ or
caregivers’ educational background compared with that in previ-
ous research [25]. Among parents of children with epilepsy, the
decision to have their children vaccinated is a matter of weighing
the pros and cons, and professional advice may more likely influ-
ence their choice versus their level of education.

4.3. Cause of hesitation

Reasons for vaccine refusal have been listed in the question-
naire. According to some previous studies [8,9,17], we let parents
tick and fill in the blanks in the questionnaire. In the responses,
40% of parents exhibited concerns about the induction of seizures,
19% of parents were worried about vaccine side effects, 32% of par-
ents were worried about antiepileptic drug-vaccine interactions,
and 9% of parents feared for their children’s physical conditions,
such as having recent seizures, which was consistent with previous
research. The most common hesitation identified in the study was
induction of seizures. Moreover, PwE likely refuse vaccination and
ask for help from professionals due to their specific conditions [26].

Further, a parent worried that the vaccine might influence child
development. To solve this problem, long-term research for chil-
dren is needed. One parent worried that their child would be dis-
criminated against for being unvaccinated. For children with
BECTS and their parents, their illnesses brought a lot of pressure.
A study conducted in Southern China revealed that parents of chil-
dren with epilepsy showed severe symptoms of anxiety and
6

depression [27]. As parents, they fear the risks associated with vac-
cines, such as side effects or seizure worsening, while at the same
time wanting their children to be integrated into normal society
and to be immunized against risky and prevalent diseases [28].
Approximately 34.1% of parents believed that their decision-
making was moderately or severely influenced by the disorder,
and they needed consultation with a professional to decide. At
the end of the questionnaire, we asked parents whether this
research would help them make the decision to vaccinate, and
90.5% of parents chose ‘‘yes.” Further, several parents wrote that
they were waiting for more research on the safety and tolerability
of vaccination for patients under 18 years of age with BECTS.

5. Limitations

1. Since parents were reporting their children’s side effects, there
may have been recall bias. A specialized and targeted question-
naire needs to be designed that can be completed by a compe-
tent research group.

2. The sample size was moderate, and the participants were older
than 12 years. More research is needed after vaccinating chil-
dren under 12 years of age for comparison studies.

3. This questionnaire was retrospective and based on parents’ sub-
jective recollection without objective laboratory tests and other
indicators. We can collect and analyze blood specimens,
immunological data, or EEGs of participants in future studies.

4. We intend to evaluate special patient groups to detect the
safety and tolerability of vaccination. For example, in patients
with myoclonic epilepsy, such as Dravet syndrome [29], who
easily manifest seizures after a fever, are at high risk, it is mean-
ingful to detect the safety and tolerability of the vaccine [30]. In
the future, subtypes of epilepsy can be evaluated and more sub-
jective variables can be used to determine the influence.

6. Conclusions

The COVID-19 vaccine for patients under 18 years of age with
benign childhood epilepsy with centrotemporal spikes is safe and
tolerable. The side effects were mild, could be relieved within
10 days, and the risk of seizure worsening was minimal. Research
on vaccine safety would help patients and their caretakers decide
whether the vaccine should be administered to their children.
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