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ABSTRACT
This observational retrospective study was conducted on patients with epilepsy (PWE) in China who had 
at least one dose of COVID-19 vaccine and it investigated the safety of vaccination by analyzing changes in 
epileptic seizures and their influencing factors. Consecutive PWE who were followed up in the epilepsy 
clinic between June 2021 and May 2022 were enrolled. Data on vaccine type, demographic information, 
clinical characteristics of epilepsy, and treatment were collected through a questionnaire survey and 
retrospectively analyzed. PWE were divided into a stable seizure group and a worsening seizure group 
based on seizure episodes at least 90 days after the first vaccine dose. A total of 79 PWE were included. 
After vaccination, 14 patients (17.7%) had worsening seizures, 92.9% of whom had an increased seizure 
frequency. Compared with patients in the stable seizure group, patients in the worsening seizure group 
had significant differences in baseline monthly seizure frequency (P = .012), improper antiseizure medica
tion (ASM) administration (P = .003) and a disrupted sleep routine (P = .016). Multivariate logistic regres
sion analysis showed that improper ASM administration (OR 6.186, 95% confidence interval [CI] 1.312– 
29.170; p = .021) and a disrupted sleep routine (OR 6.326, 95% CI 1.326–30.174; p = .021) were significantly 
associated with seizure worsening. In short, COVID-19 vaccination is safe for PWE, and only those with 
poor seizure control have the possibility of seizure exacerbation after COVID-19 vaccination. The vaccina
tion per se does not represent a major influencing factor, but the improper use of ASMs and a disrupted 
sleep routine may be correlated with seizure aggravation after vaccination.
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Introduction

Coronavirus disease 2019 (COVID-19) is still prevalent world
wide. The COVID-19 vaccine is the first vaccine to be admi
nistered on a large scale globally and has wide coverage. 
According to World Health Organization (WHO) statistics, 
as of May 2022, the number of COVID-19 vaccine doses has 
exceeded 115 trillion worldwide.1 A number of studies have 
shown that approved vaccines still have immunoprotective 
effects on mutant strains.2–4 Sequential vaccination can gener
ate a stronger neutralizing antibody response and still effec
tively prevent the occurrence of severe cases.5

Epilepsy is one of the most common neurological diseases, 
and is characterized by an enduring predisposition to generate 
epileptic seizures. A Spanish study in March 2020 showed that 
patients with epilepsy (PWE) had greater disease severity and 
higher mortality rates from COVID-19 than patients without 
epilepsy.6 In an analysis of Hungarian national mortality data 
from March 2020 to January 2021, the proportion of PWE 
among young people who died of COVID-19 was relatively 
high.7 The finding of a recent meta-analysis established that 
PWEs are at risk of having poor COVID-19 outcomes.8 

A number of questionnaire surveys on the attitudes of PWE 
regarding COVID-19 vaccination have shown that PWE have 
concerns about vaccine safety and increased seizures after 
COVID-19 vaccination.9–11 Low COVID-19 vaccination 

coverage (70.3%) and willingness (58%) in PWE have been 
reported by a recent meta-analysis.12

In recent years, studies from Germany, Kuwait, Turkey13–15 

and Sichuan, China16 showed no significant difference in 
adverse reactions between PWE and the general population 
after vaccination. A few studies also suggested that epilepsy- 
related problems such as an increase in seizure frequency and 
status epilepticus after COVID-19 vaccination were 
uncommon;12 however, factors contributing to worsening sei
zures after vaccination have rarely been explored.

The International League Against Epilepsy (ILAE) indicated 
that there is currently no evidence to suggest that having 
epilepsy is specifically associated with a higher risk of side 
effects of the COVID-19 vaccine.17 However, the recommen
dations for COVID-19 vaccination in PWE in various coun
tries are still inconsistent. The United Kingdom and many 
European countries have listed PWE as a priority population 
for COVID-19 vaccination,18,19 while countries such as 
China20 have listed active epilepsy as a contraindication for 
vaccination.

In view of the fact that real-world studies on PWE and the 
safety profile of COVID-19 vaccination are underrepresented 
in the current literature, this study examined the safety and 
tolerability of vaccinations against COVID-19 in PWE by 
analyzing changes in seizures after vaccination and possible 
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related factors, especially seizure exacerbation after vaccination 
and possible influencing factors. This study aimed to provide 
a practical basis for the development of COVID-19 prevention 
and control strategies for PWE.

Research subjects and methods

Setting and subjects

The study was an observational retrospective study conducted 
across the COVID-19 vaccination campaign. We consecutively 
recruited patients with a diagnosis of epilepsy according to the 
International League Against Epilepsy (ILAE) criteria21 who 
were admitted to the Outpatient Clinics from the epilepsy 
center of the First Affiliated Hospital of Guangxi Medical 
University between June 2021 and May 2022. In this study, 
we included patients who gave informed consent to participate, 
and had received at least one dose of a COVID-19 vaccine, and 
had their seizure frequency evaluated at least 90 days after the 
first dose.

The enrolled patients were further divided into a stable 
seizure group and a worsening seizure group. The related 
clinical information, including gender, age, medical history, 
etiology, seizure type, medication, seizure frequency before 
and after vaccination and predisposing factors of seizures, 
were retrospectively analyzed and compared between the two 
groups.

Stable seizures were defined as no change in seizures or 
seizures reduced by less than 50% compared with the baseline 
frequency before vaccination. Worsening seizures were defined 
as any one or more of the following three conditions:22,23 1. 
The monthly frequency of seizures after vaccination increased 
by more than 50% compared with the baseline frequency 
before vaccination; 2. The occurrence of new types of seizures 
after vaccination; or 3. The duration of epileptic seizures was 
increased (the duration of seizures was more than 50% longer 
than the average duration of seizures in the same patient with 
the same type of seizure), and even status epilepticus occurred.

The exclusion criteria were as follows: patients with intel
lectual disability, patients or caregivers who were unable to 
provide accurate information about their diseases and clinical 
status, patients who refused to provide informed consent, and 
patients with epilepsy without a COVID-19 vaccination.

Three inactivated virus vaccines (Vero Cells) were used, 
including Sinopharm/BIBP (Beijing Bio-Institute of Biological 
Products Co. Ltd), Sinopharm/WIBP (Wuhan Institute of 
Biological Products Co., Ltd) and CoranaVac (Beijing Kexing 
Zhongwei Biotech Co., Ltd.)

The study conformed to the ethical guidelines of the 1975 
Declaration of Helsinki (6th revision, 2008) and was reviewed 
by the Ethics Committee of the First Affiliated Hospital of 
Guangxi Medical University(NO.2022-KY-E-(274)).

Data acquisition

Clinical data on epilepsy and COVID-19 vaccinations were 
obtained via a structured questionnaire and interview. The 
standardized questionnaire included information as follows: 
patient demographic characteristics (age and sex), medical 

history, epilepsy characteristics (age of disease onset, epilepsy 
duration, etiology, seizure and epilepsy type, 1-year prevacci
nation seizure frequency pattern, 90 days prevaccination base
line seizure frequency, and trigger factors of seizures), 
treatment with antiseizure medications (ASMs) (types of 
ASMs before vaccination, ASM variations, and adverse drug 
reactions), vaccination information, including the date of vac
cination and the type of vaccine, postvaccine seizure relapse 
(occurrence and timing of seizures after the scheduled vaccine 
doses and type of seizure), other side effects due to vaccination 
(local or systemic reactions), and previous SARS-CoV-2 infec
tion. The questionnaires were completed by trained epilepsy 
specialists through face-to-face interviews and/or telephone 
interviews.

Epilepsy, epileptic seizures, and etiology were classified 
according to the guidelines and consensus of the ILAE in 
2010 and 2017,24,25 The one year prevaccination seizure fre
quency was divided into five patterns (i.e., average seizure of 
less than once per year, more than once per year, more than 
once every 3 months, more than once per month, and more 
than once per week). Seizure freedom is defined as freedom 
from seizures for ≥ thrice the longest inter-seizure interval or 
12 months.26 Predisposing factors of seizures included fatigue, 
disrupted sleep routine, excessive use of electronic products, 
and the consumption of alcohol or beverages containing caf
feine and other excitatory substances.

The primary outcome in the present study was seizure 
changes after COVID-19 vaccination in PWE. Secondary out
comes included seizure worsening and influencing factors for 
the seizure worsening.

Statistical methods

Descriptive statistics were used to describe the demographic 
and clinical features of the sample. The Kolmogorov-Smirnov 
test was used for numerical variables with a normal distribu
tion, which are expressed as the mean and standard deviation, 
and a t-test was used for comparisons between groups. 
Variables that did not meet the Kolmogorov-Smirnov test are 
expressed as the median (interquartile range), and the Mann- 
Whitney U rank sum test was used for comparisons between 
two groups. Categorical variables are presented as absolute 
numbers (n) and percentages, and were analyzed using the chi- 
square test or Fisher’s exact probability method.

Variables compared in the univariate analysis were entered 
into a multivariate logistic regression analysis to determine 
adjusted odds ratios (ORs). The model for multivariate analysis 
was made by choosing variables with the significance in the 
univariate comparison and for clinical relevance.

All statistics were performed using Statistical Package for 
Social Science (SPSS) software version 26 (SPSS, Inc.), P < .05 
was considered statistically significant.

Results

Vaccination status of the enrolled patients

A total of 79 patients met the inclusion criteria and were 
ultimately enrolled in the study (Supplemental Figure). The 
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median duration of follow-up was 118 (27.5) days. None of the 
enrolled patients were lost to follow-up.

All patients received vaccine doses according to the sched
uled interval for each vaccine type. Seventy-six patients (96.2%) 
received an inactivated virus vaccine (Vero Cell), while three 
patients received a recombinant novel coronavirus vaccine 
(CHO cells) (3.8%). Seventy-three patients (92.4%) completed 
the entire course of two doses (inactivated virus vaccine) or 
three doses (recombinant novel coronavirus vaccine), and six 
patients (7.6%) received only the first dose (inactivated virus 
vaccine). The median interval between the first and the second 
dose was 26 (15.5) days. None of the PWE reported a history of 
COVID-19 infection.

Demographic and clinical characteristics of the PWE

In this cohort, 45 patients were males (56.0%) and 34 were 
females (44%), with a median age of 27 (13) years. Ten (12.7%) 
of the 79 patients were aged 12–18 years, while the other 69 
patients (87.3%) were aged 18 years or older. The median 
epilepsy duration was 7.0 (8.0) years; 33 patients (41.8%) had 
an epilepsy duration ≤5 years, 17 patients (21.5%) had 
a duration of 5–10 years, and 29 patients (36.7%) had 
a duration of more than 10 years. Seven PWE (8.9%) had 
a history of febrile seizures (FS). Forty-five patients (57.0%) 
had a structural etiology, five patients had an infectious etiol
ogy (6.3%), four patients had a genetic etiology (5.1%), and the 
etiology in 25 patients (31.6%) was unknown. Focal seizures 
(67 patients, 84.8%), generalized seizures (2 patients, 2.5%), 
and unknown seizure types (10 patients, 12.7%) were detected 
among the admitted PWE.

Out of 79 patients, 39 patients (49.4%) were in monotherapy: 
11 patients (13.9%) were treated with sodium valproate, 10 
patients (12.7%) with oxcarbazepine, 7 patients (8.8%) with 
lamotrigine, 5 patients (6.3%) with levetiracetam, and 4 patients 
(5.1%) with carbamazepine. Twenty patients (25.3%) took 
a combination of ≥ 2 ASMs. The average number of ASMs 
being used was 1.0 (2.0). Twenty-two patients (27.8%) did not 
take ASMs before vaccination. Among them, 13 patients did not 
take ASMs due to a rare seizure frequency of less than one time 
per year, in which 11 patients had freedom from seizures for 
more than 2 years; 6 patients treated themselves by Chinese 
traditional medicine, and 3 patients only took antipsychotic 
drugs because of the significant symptoms of mental disturbance 
and infrequent seizures (approximately 2–3 times per year) 
(Table 1).

The seizure frequency was less than once per year in 16 
patients (20.3%), more than once per year in 21 patients 
(26.9%), more than once every 3 months in 9 patients 
(11.4%), more than once per month in 23 patients (29.1%), 
and more than once per week in 10 patients (12.7%). The 
baseline monthly seizure frequency before vaccination was 
0.5 (1.0) (Table 1).

Changes in seizures after COVID-19 vaccination in PWE

After COVID-19 vaccination, no changes in seizures were 
observed in 65 patients (82.3%), and 14 patients (17.7%) 
experienced worsening seizures. Among the patients with wor
sening seizures, 13 (13/14, 92.9%) had increased seizure fre
quencies, and three (21.4%) experienced changes in seizure 
types compared to the prevaccine period. Among them, one 
patient had focal seizure progression to bilateral tonic-clonic 

Table 1. Demographic and clinical characteristics of the patients with epilepsy.

Characteristic Median IQR N %

Gander, male 45 57.0
Age

<18 years 10 12.7
≥18 years 64 87.3

Epilepsy duration (years) 7.0 8.0
≤5 years 33 41.8
5-10 years 17 21.5
>10 years 29 36.7

History of febrile seizures 7 8.9
Epilepsy etiology

Structural 45 57.0
Infectious 5 6.3
Genetic 4 5.1
Unknown 25 31.6

Seizure type
Focal 67 84.8
Generalized 2 2.5
Unknown 10 12.7

Number of ASMs 1.0 2.0
None 22 27.8
One 37 46.8
≥two types 20 25.3

Seizure frequency pattern
<1/year 16 20.3
>1/year 21 26.6
>1/3 months 9 11.4
>1/month 23 29.1
>1/week 10 12.7

Monthly seizure frequencies 0.5 1.0

ASM: Anti-seizure medication; IQR: interquartile range.
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seizures; one patient experienced perceptual disturbance with 
automatism, which manifested as episodic stupor and groping; 
and one patient experienced autonomic seizures, which man
ifested as episodes of palpitation with dizziness; all of these 
observations corresponded to first-time manifestations. 
Further examinations showed that no new structural changes 
were found in brain magnetic resonance imaging (MRI) reex
amination, the blood tests were normal, and the epileptic dis
charges on electroencephalogram (EEG) were more active than 
before vaccination. One patient experienced worsening sei
zures with longer seizure duration than before vaccination, 
and no patients experienced status epilepticus after vaccination 
(Figure 1).

In addition, the side effects of vaccination in our cohort 
were all mild and fleeting. Sixteen patients (20.3%) experienced 
endurable pain at the injection site and muscular pain after 
vaccination, 3 patients (3.8%) exhibited transient dizziness and 
fatigue, and one patient (1.3%) experienced a single vomiting 
episode after the second dose. None of the patients experienced 
fever after vaccination. Other local and systemic side effects 
were not found.

Comparison of clinical characteristics among patients with 
worsening seizures after COVID-19 vaccination

Compared with patients with stable seizures after vaccination, 
patients with worsening seizures after vaccination had higher 
baseline monthly seizure frequencies before vaccination (P  
= .012) (Table 2). No differences were observed between the 
two groups concerning sex, age, disease duration, history of FS, 
etiology, seizure type, the number of ASMs taken, or seizure 
frequency patterns.

Seizure predisposing factors, including not receiving treat
ment with ASMs or improper ASM administration within 1  

month before and after vaccination (including missed medica
tion, self-reduction, or withdrawal), as well as disrupted sleep 
routine, fatigue, excessive use of electronic products, and the 
consumption of alcohol or beverages containing caffeine and 
other excitatory substances after vaccination, were reported in 
this cohort. None of the 14 patients with seizure worsening 
reported fever or infection after vaccination. Univariate analy
sis suggested that improper ASM administration (P = .003) and 
a disrupted sleep routine (P = .016) were associated with wor
sening seizures after vaccination (Table 3).

All the comparisons are summarized in Table 2 and Table 3.

Factors correlated with seizure exacerbation after 
vaccination

The clinical characteristics with significant differences in the 
univariate analysis (P < .05) were included in a multivariate 
logistic regression analysis. The results suggested that impro
per ASM administration [odds ratio (OR) 6.186, confidence 
interval (CI) 1.312–29.170, P = .021] and disrupted sleep rou
tine (OR 6.326, CI 1.326–30.174, P = .021) were associated with 
seizure worsening (Figure 2).

Discussion

The fear of worsening epileptic seizures after COVID-19 vac
cination was the most important reason for vaccination refusal 
by most PWE.9,10 This study is one of the few clinical observa
tional studies focusing on seizure changes in PWE after 
COVID-19 vaccination and their influencing factors, especially 
seizure exacerbation after COVID-19 vaccination. This is also 
the only observational study of the Chinese population. In this 
study, only 17.7% of PWE experienced worsening seizures after 
COVID-19 vaccination, suggesting that patients with poor 

Figure 1. The patterns and their occurrence rate of seizures worsening after vaccination. The occurrence rate of each pattern of seizures worsening is labeled at the right 
of the bar.

Table 2. Univariate comparison between the changes of seizures after COVID-19 vaccination.

Characteristic Stable (N=65) Worsening (N=14) Mann-Whitney U test P

Median(IQR) Median(IQR)
Epilepsy duration (year) 7.0 (8.0) 10 (11) 379 0.33
Number of ASMs 1.0 (1.75) 1.0 (1.0) 382 0.32
Monthly seizure frequencies 0.0 (1.0) 1.0 (3.5) 275.5 0.012*

*: The difference was statistically significant.
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seizure control before vaccination (high seizure frequency) 
may experience seizure worsening after vaccination, while 
improper ASM administration and a disrupted sleep routine 
were associated with seizure exacerbation after vaccination.

Correlations between the main epilepsy-related clinical char
acteristics of the PWE in this study and seizure exacerbation 
after COVID-19 vaccination were not found, including the 
epilepsy duration, history of FS, seizure type, and treatment 
regimens before vaccination. This finding is consistent with 
a clinical observational cohort study in Italy conducted in 
May 2022.23 Similarly, we also observed that patients with poor 

seizure control were more likely to have worsening seizures, 
although multivariate analysis did not show a relatively strong 
correlation between them because of the small study sample. In 
PWE with high seizure frequencies, the seizure threshold is 
speculated to be low, and the inflammatory reaction may play 
an important role in this condition. Based on the pathophysio
logical processes of inflammatory diseases of the central nervous 
system (CNS) (such as autoimmune encephalitis and multiple 
sclerosis; the disease course from the acute phase to the recovery 
phase is usually 3 months), and concerning the possibility of the 
occurrence of CNS immune-inflammatory adverse reactions 

Table 3. Univariate comparison between the changes of seizures after COVID-19 vaccination.

Characteristic Stable (N=65, %) Worsening (N=14, %) Total（N=79） χ2 P

Gander, male 37(56.9%) 8(57.1%) 45 0.00 0.99
Age 0.416 0.52

<18 years 7(10.8%) 3(21.4%) 10
≥18 years 58(89.2%) 11(78.6%) 69

Epilepsy duration 1.261 0.56
≤5 years 28(43.1%) 5(35.7%) 33
5-10 years 15(23.1%) 2(14.3%) 17
>10 years 22(33.8%) 7(50.0%) 29

History of febrile seizures 5(7.7%) 2(14.3%) 7 0.072 0.79
Epilepsy etiology 0.768 1.0a

Structural 37(56.9%) 8(57.1%) 45
Infectious 4(6.2%) 1(7.1%) 5
Genetic 4(6.2%) 0(0.0%) 4
Unknown 20(30.8%) 5(35.7%) 25

Seizure type 0.401 1.0a

Focal 55(84.6%) 12(85.7%) 67
Generalized 2(3.1%) 0(0.0%) 2
Unknown 8(12.3%) 2(14.3%) 10

Number of ASMs 1.216 0.56
None 17(26.3%) 5(35.7%) 22
One 30(46.2%) 7(50.0%) 39
≥ two types 18(27.7%) 2(14.3%) 20

Seizure frequency pattern 6.409 0.14
<1/year 15(23.1%) 1(7.1%) 16
>1/year 19(29.2%) 2(14.2%) 21
>1/3 months 8(12.3%) 1(7.1%) 9
>1/month 17(26.2%) 6(42.9%) 23
>1/week 6(9.2%) 4(28.6%) 10

Seizure predisposing factor
Improper ASM administration 5(7.7%) 6(42.9%) 11 9.132 0.003*
Disrupted sleep routine 5(7.7%) 5(35.7%) 10 5.843 0.016*
Fatigue 1(1.5%) 2(14.3%) 3 / 0.08a

Excessive use of electronic products 1(1.5%) 1(7.1%) 2 / 0.33a

Alcohol or neuro-stimulant beverage consumption 2(3.1%) 1(7.1%) 3 / 0.45a

a: Fisher Exact test; *: The difference was statistically significant.

Figure 2. Multivariate logistic regression analyses of the factors of seizures worsening after vaccination.
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induced by vaccines, we designated 90 days as the minimum 
observation period after COVID-19 vaccination. Three patients 
experienced changes in seizure types in the present study. 
Further examination, including brain MRI, EEG and blood 
test, could not identify the cause, especially the cause related to 
immune-inflammation.

Although the COVID-19 vaccine has been administered 
on a large scale worldwide, the observation time is still short, 
clinical studies on COVID-19 vaccination in PWE are scarce, 
and basic research is lacking. Studies on other types of 
vaccines in PWE, such as the clinical study of Arnheim- 
Dahlström et al. in 2012 on the risk of seizures after influ
enza vaccination, have shown that the risk of seizures in 
PWE did not increase after vaccination.27 In 2002, Barlow 
WE et al. studied associations between diphtheria-pertussis- 
tetanus (DPT) and measles-mumps-rubella (MMR) vaccines 
and epileptic seizures and showed that the DPT and MMR 
vaccine did not increase the risk of epilepsy.28 On the other 
hand, due to many reports of neurological complications 
after COVID-19 infection, the adverse reactions of the ner
vous system after COVID-19 vaccination have also received 
increasing attention. The results of a case‒control study on 
neurological complications following COVID-19 vaccination 
and COVID-19 infection in the United Kingdom showed 
that the risk of neurological adverse reactions after 
COVID-19 vaccination was far lower than that after 
COVID-19 infection.29 In October 2021, an observational 
study in Singapore targeting neurological diseases after 
receiving the COVID-19 mRNA vaccine showed no evidence 
of a causal association between the vaccine and any neuro
logical diseases (including epilepsy).30 The results of this 
study also validated these results from another perspective. 
We believe that the COVID-19 vaccine should not be 
refused because of concerns about the risk of adverse neu
rological reactions.

In this study, most patients with aggravated seizures 
reported clear predisposing factors, and some patients 
had two to three predisposing factors at the same time. 
The regression analyses showed that improper ASM 
administration before and after vaccination and 
a disrupted sleep routine were significantly correlated 
with seizure worsening. Studies have shown that low 
drug adherence can significantly increase the mortality 
rate and the incidence of other diseases in PWE.31,32 

Related studies have also confirmed that a lack of sleep 
is an independent triggering factor for epilepsy.33,34 

A survey from Italy showed that changes in sleep habits 
were one of the main factors contributing to epileptic 
seizure worsening during the COVID-19 pandemic.35 

Similarly, a survey in the United States showed that the 
main reasons for the increase in seizures reported during 
the COVID-19 pandemic were attributed to sleep distur
bances and reduced exercise.36 An expert consensus by the 
Chinese Association Against Epilepsy on COVID-19 vac
cination in PWE recommends that PWE should monitor 
their symptoms before and after vaccination and take 
ASMs regularly before and after vaccination to avoid sei
zure triggers such as sleep deprivation, alcohol consump
tion, and dramatic mood swings.37

Conclusion

The present study demonstrated that COVID-19 vaccines have 
a good safety and tolerability profile in PWE, and only a small 
percentage of patients had transient seizure worsening, but no 
evidence indicated that vaccination per se had a correlation 
with aggravating epilepsy. Uncontrolled epilepsy, improper 
ASM administration and unhealthy living habits are likely to 
be important factor of seizure recurrence after COVID-19 
vaccination. However, our data support COVID-19 vaccina
tion for a wider population of PWE.

Because of the limitations of monocentric, small sample and 
retrospective studies, further multicenter studies with large 
sample sizes, prospective designs, and longer follow-up times 
are needed to verify this finding.
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