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Background: We aimed to assess the risk of developing new-onset seizures or seizure decompensations in
people with epilepsy (PWE) associated with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2) vaccines.
Methods: A retrospective observational study in a tertiary hospital was conducted. Clinical records of all
patients attended because of seizures or epilepsy at outpatient clinics, emergency department, or admit-
ted to our hospital from January to December 2021 were reviewed, including patients older than 16 years
who received some dose of coronavirus disease 2019 (COVID-19) vaccines.
Results: A total of 418 vaccinated PWE were analyzed: 6.2% presented an increase in seizure frequency
and 1% reported different seizure types during the next month after vaccination. However, 61.5% had
another possible cause for this decompensation. Having monthly seizures (1–3/month) was the only
associated risk factor (OR 4.9, p < 0.001) while being seizure free > 1 year had a protective role (OR
0.36, p = 0.019). Patients with epileptic encephalopathies or a history of COVID-19 infection were not
at increased risk of seizure decompensation. Besides this, 15 patients presented new-onset seizures
within the first month post-vaccination, mean time from vaccination 15 ± 8 days, 67% after the second
dose. Again, 53.3% had another possible trigger for seizures. Eight debuted with status epilepticus or clus-
ter of seizures.
Conclusions: A small proportion of PWE (6.2%) had an increase in seizure frequency after COVID-19 vac-
cination and 15 patients had new-onset seizures during the first month after vaccination, though another
reason for seizure exacerbation was identified in 61.5% and 53.3%, respectively. Severe acute respiratory
syndrome COVID-19 vaccines appear to have little impact on the generation or decompensation of
seizures.

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

The coronavirus disease 2019 (COVID-19) pandemic has caused
a global sociosanitary crisis, leading to a radical change in our way
of life. The recently developed vaccines against the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) have made a
decisive contribution, changing the course of the pandemic. The
regulatory agencies conferred a temporary emergency use autho-
rization in December 2020 to the first COVID-19 vaccines, rising
the biggest vaccination campaign ever [1]. In Spain, the vaccination
against SARS-CoV-2 started on December 27, 2020, being one of
the countries with the highest percentage of vaccinated population
in the world [2]. Like all other medications, vaccines have been
associated with neurological adverse events, such as acute symp-
tomatic seizures and status epilepticus [3]. Indeed, vaccine inocula-
tion constitutes the second most frequent cause of seizures in
children [4]. However, post-vaccination seizures or status also
depend on other factors, such as having a genetic epileptic syn-
drome, age at vaccination, having a confirmed coinfection, or the
type of vaccine [3,5].

Several observational studies have reported that during the
COVID-19 pandemic, people with epilepsy (PWE) worsened their
seizure control [6–11]. However, in most cases, this decompensa-
tion occurred because of circumstances derived from the pandemic
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and not due to COVID-19 infection [12]. Although previous studies
have associated COVID-19 with different types of neurological
involvement [13], acute symptomatic seizures resulting from
COVID-19 are uncommon [9,14–16]. Despite this, vaccination
against SARS-CoV-2 may associate a relevant risk of acute symp-
tomatic seizures or an increase in seizure frequency in PWE. So
far, a few studies evaluating the adverse effects of the SARS-CoV-
2 vaccines in PWE have approached this last question [17–20], out-
lining that worsening of seizure control was infrequent. However,
several biases cast doubts on these reports, and further studies to
corroborate the results seem necessary [21]. Otherwise, the risk
of developing a first seizure or status epilepticus associated with
these vaccines remains unknown.

This study aimed to assess the risk of developing new-onset sei-
zures, as well as the risk of seizure control worsening in PWE asso-
ciated with SARS-CoV-2 vaccines. We reviewed all patients who
were attended at our hospital because of seizures or epilepsy dur-
ing 2021, looking for those patients with new-onset seizures tem-
porally related to COVID-19 vaccination, and those PWE who
presented an increase in seizure frequency temporally related to
these vaccines.
2. Methods

2.1. Study design

An observational, retrospective study was conducted in a ter-
tiary center (Albacete University Hospital Complex) in the province
of Albacete, Castilla-La Mancha, Spain. The Neurology Service of
our hospital provides specialized care for a reference population
of 300,000 inhabitants. This study was conducted in accordance
with the Declaration of Helsinki and local governmental regula-
tions and was approved by the local ethics committee.
2.2. Study population and data collection

The study period was from January 2021 to December 2021,
since the COVID-19 vaccination campaign in our country began
on December 27, 2020. All patients who successively visited the
Neurology outpatient clinic because of seizures or epilepsy during
the study period were reviewed. In addition, all patients dis-
charged from the emergency department or after hospitalization
with a diagnosis of seizures or epilepsy were systematically
reviewed. Data were collected through a review of the hospital
and primary care medical records. The medical records review
was carried out by senior neurologists and neurology or neuro-
physiology residents. Diagnosis of epilepsy was made according
to the current criteria [22]. Patients under 16 years of age and
those who had not received any dose of the SARS-CoV-2 vaccine
were excluded. Also, patients with resolved epilepsy [22] and with
episodes highly suggestive of non-epileptic paroxysmal events that
could not be clearly differentiated from their seizures were
excluded. Two groups were conformed: a group of patients with
epilepsy diagnosed prior to the vaccination, in whom a change in
seizure control along the first month after vaccination was
assessed, and a group of patients without previous epilepsy who
had new-onset seizures during the first month after COVID-19 vac-
cination. Previous studies have reported that the temporal rela-
tionship between vaccination and seizures is close, but the time
of increased risk of seizures after vaccination is not clearly defined
[23]. We selected the first month after vaccination to certify that
all seizures related to vaccination were included in the study. In
addition, seizure frequency is usually recorded in number of sei-
zures per month and a greater precision would be impossible
due to the retrospective nature of the study.
2

2.3. Variables collected

In the group of PWE, the main variable studied was the propor-
tion of patients who presented a significant increase in seizure fre-
quency during the first month after SARS-CoV-2 vaccination. We
considered a significant increase in seizure frequency those
increases of more than 50% compared to the pre-vaccination per-
iod. Seizure frequency was calculated as the average number of sei-
zures per month. Pre-vaccination seizure frequency was obtained
by reviewing medical records and according to patients’ calendar
of seizures during the previous year. In case of changes of baseline
seizure frequency during the months prior to vaccination, we con-
sidered only those months for seizure count. Post-vaccination sei-
zure frequency was based on the best estimation of the number of
seizures during the month after vaccination recalled by the
patients. Pre-vaccination seizure frequency was also classified into
no seizures for more than 1 year, annual (1 to 11 seizures per year),
monthly (1 to 3 seizures per month), weekly (1 to 6 seizures per
week), and daily (at least 1 seizure per day). Other possible factors
that could have influenced the seizure control decompensation
were recorded. Likewise, the proportion of PWE who developed
new types of seizures different from their usual ones was analyzed.
The type of epilepsy (according to the current ILAE classifications
of seizures and epilepsies [24], etiology of epilepsy, and the type
and number of antiseizure medication (ASM) were revised. The
proportion of patients with active epilepsy (defined as the pres-
ence of some seizures in the last 5 years [25]), drug-refractory epi-
lepsy (defined as the persistence of seizures despite the trial of 2 or
more ASM properly indicated and adequately dosed), and those
who underwent epilepsy surgery were also recorded. In the group
of patients with new-onset seizures, the time from vaccination to
the seizures was measured. Also, other possible causes for the sei-
zure onset were investigated and noted. For all patients, the type of
vaccine received, the number of doses administered, and the date
of vaccinations were recorded. Also, those who contracted
COVID-19 and the date of infection were noted. Other variables
such as sex, age, intellectual disability, the presence of comorbidi-
ties such as hypertension, diabetes mellitus, dyslipidemia,
immunosuppression, cardiological, neoplastic, or pneumological
disease, and neurological disease other than epilepsy were docu-
mented in all cases.
2.4. Statistical analysis

The statistical analysis was performed using the SPSS software,
version 26 (SPSS, Chicago, IL). A descriptive analysis of the vari-
ables collected was performed: the qualitative variables were
expressed as a percentage and the quantitative variables using
mean ± standard deviation (SD) or median-interquartile range
(IQR) whether they had a normal distribution. An analysis of the
variables associated with the increase in seizure frequency was
performed: the ratios were compared using the chi-squared test
or Fisher exact test, quantitative variables were compared using
Student’s t-test or the U-Mann Whitney test when appropriate.
Finally, a multivariate analysis for classification of increasing sei-
zures or not was performed, using binary logistic regression
including the variables significantly or nearly significantly associ-
ated with seizure frequency increase in univariate analyses (basal
seizure frequency, number of ASM, intellectual disability, active
epilepsy, and drug-refractory epilepsy). To assess the fit of the
logistic regression model, we used the Hosmer-Lemeshow
goodness-of-fit test (data did not showmulticollinearity). The odds
ratios (OR) and confidence intervals (CI) were calculated. In all
cases, p values less than 0.05 were considered statistically
significant.
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3. Results

Between January 2021 and December 2021, a total of 987
patients were attended at the Neurology outpatient clinic, or dis-
charged from the emergency department or from hospitalization
with the diagnosis of epilepsy or seizure. From these, 433 patients
were included in the study, 418 with epilepsy diagnosed before
vaccination and 15 with new onset of seizures. The flow chart of
patient selection can be seen in Fig. 1. Only 41 patients (4.6%) older
than 16 years were excluded because they were not vaccinated.
3.1. Increase in seizure frequency in PWE

A total of 418 vaccinated PWE were attended at least a month
after SARS-CoV-2 vaccination. The mean age of the group was
48.2 years, SD 19 (range 16–93), 51.9% were men. Etiology of epi-
lepsy according to the ILAE classification [22] was: 40.2% struc-
tural, 16% genetic, 2.9% infectious, 0.2% metabolic, 1.2% immune,
and 39.5% unknown. A more detailed epilepsy etiology classifica-
tion and the type of epilepsy are described in Table 1. Almost half
of the patients (49.3%) were seizure free for more than one year,
20.8% had yearly seizures, and 18.9% had monthly seizures
(Table 1). The mean number of ASM used was 1.7 (range 0–5)
and the most frequently employed were levetiracetam (38.3% of
PWE), lamotrigine (20.1%), and valproic acid (16.7%). The charac-
teristics of their epilepsy can be seen in Table 1 and other medical
comorbidities are described in Table 2. Also, COVID-19 related
information is shown in Table 2. Only 26 patients (6.2%) reported
an increase of >50% in their seizure frequency along the month
after vaccination (Table 1). Of these cases, two consulted without
visit at the neurology outpatient clinics, four consulted at the
emergency department, and three were admitted to hospital due
to seizures decompensation. On the other hand, in 16 of the 26
cases (61.5%), another possible cause for decompensation other
than vaccination was detected (Table 4). The basal seizure fre-
quency was the only variable statistically associated with a post-
vaccination increase in seizure frequency (p < 0.001): being seizure
free for more than one year prior to vaccination had a protective
role (OR 0.36, 95% CI 0.15–0.87, p = 0.019), but having monthly sei-
zures (1–3 per month) was a significant risk factor for an increase
in seizure frequency (OR 4.9, 95% CI 2.2–11.1, p < 0.001). No other
clinical variable was related to an increase in seizure frequency
Fig. 1. Flow chart of patient selection. Classification of
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(Table 1) as neither having suffered COVID-19, the type of vaccine,
or the number of doses received (Table 2). In the multivariate anal-
ysis, only having monthly seizures was statistically associated with
post-vaccination seizure increase (OR 1.8, 95% CI 1.1–3.9,
p = 0.007) (Table 1).

3.2. Change in seizures type in PWE

Of the 418 vaccinated PWE included, 5 cases (1%) had a change
in their usual type of seizures during the month after vaccination.
The mean age was 40.4 years (range 17–72), 60% men. All five had
focal epilepsy, the etiology was structural in 4 cases (80%), and one
unknown (20%). Four cases presented their first focal to bilateral
tonic-clonic seizure and one case had a first focal impaired aware-
ness seizure. In one case, a concomitant change of ASM could have
been the cause of the new seizure type (Table 4). Three patients
had monthly seizures, one had weekly seizures and one was sei-
zure free for more than one year. The five patients had active epi-
lepsy, but only one was drug-refractory, and none of them
underwent epilepsy surgery. Comorbidities were similar to those
reported in the rest of the patients. According to the COVID-19 his-
tory, all cases received the Pfizer vaccine and none of them had a
history of COVID-19 infection. None of the studied variables
showed a significant association with having a change in the type
of seizures.

3.3. Post-vaccination new-onset seizures in people without previous
epilepsy

During the study period, 15 patients were discharged from the
emergency department or hospitalization or attended the Neurol-
ogy outpatient clinic because of a first seizure within the first
month after COVID-19 vaccination. The mean age was 65.8 years,
SD 21.7 (range 20–90), 8 (53%) were women (Table 3). Comorbidi-
ties are described in Table 3. Noteworthy, having a neurological
disease other than epilepsy was the comorbidity most frequently
associated with new-onset seizures, present in more than half of
the patients (60%), followed by hypertension and dyslipidemia
(53.3% both of them). In more than half of the cases (54%) a differ-
ent possible precipitant factor for the seizure other than vaccina-
tion was found (Table 4). Of the 15 patients, five debuted with a
status epilepticus and three with a cluster of seizures. Within the
patients with status, one case was attributed to a brain tumor
patients according to inclusion/exclusion criteria.



Table 1
Demographic characteristics of PWE.

Increase >50% seizure
frequency during the first
month after vaccination

No increase in seizure
frequency during the first
month after vaccination

p p
univariate multivariate

N (%) 26 (6.2%) 392 (93.8%)

Sex Man 15 (57.7%) 202 (51.5%) 0.543
Woman 11 (42.3%) 190 (48.5%)

Age Mean (SD) 49.73 (12.3) 48.12 (10.2) 0.675

Epilepsy type Generalized 3 (11.5%) 62 (15.8%) 0.810
IGE with GTCS only 1 (33.3%) 10 (16.4%)
JME 0 18 (29.5%)
Childhood absence 1 (33.3%) 9 (14.8%)
Juvenile absence 0 4 (6.6%)
Epileptic encephalopathy 1 (33.3%) 11 (18.0%)
Other genetic generalized epilepsies# 0 4 (6.6%)
Others 0 5 (8.2%)
Focal 20 (76.9%) 299 (76.3%) 0.773
Frontal 4 (20.0%) 71 (23.7%)
Temporal 9 (45.0%) 100 (33.4%)
Posterior quadrant 2 (10.0%) 35 (11.7%)
Unknown 5 (25.0%) 93 (31.1%)
Unknown 3 (11.5%) 31 (7.9%) 0.711

Etiology Unknown 9 (34.6%) 148 (37.8%) 0.815
Genetic 1 (3.8%) 23 (5.9%)
MCD 4 (15.4%) 21 (5.4%)
Perinatal 1 (3.8%) 20 (5.1%)
Vascular 4 (15.4%) 49 (12.5%)
Infectious 0 12 (3.1%)
TBI 1 (3.8%) 15 (3.8%)
Autoimmune 0 5 (1.3%)
Tumoral 2 (7.7%) 34 (8.7%)
Others 2 (7.7%) 24 (6.1%)
IGE 2 (7.7%) 41 (10.5%)

Pre-vaccination
seizure frequency

No seizure >1 year 7 (26.9%) 199 (50.8%) 0.018 0.859

Annual 6 (23.1%) 81 (20.7%) 0.771
Monthly 13 (50.0%) 66 (16.8%) 0.001 0.007
Weekly 0 28 (7.1%) 0.158
Daily 0 18 (4.6%) 0.262

ASM 0 1 (3.8%) 19 (4.9%) 0.093 0.185
1 10 (38.5%) 180 (46.2%)
2 11 (42.3%) 104 (26.7%)
>2 4 (15.3%) 87 (22.4%)

Intellectual disability 2 (7.7%) 77 (19.6%) 0.194 0.179

Active epilepsy 24 (92.3%) 307 (78.3%) 0.131 0.452

Drug-refractory epilepsy 13 (50.0%) 132 (33.7%) 0.090 0.116

Epilepsy surgery 1 (3.8%) 24 (6.1%) 0.999

ASM: anti-seizure medication; GTCS: generalized tonic-clonic seizure; IGE: idiopathic generalized epilepsy; JME: juvenile myoclonic epilepsy; MCD: malformation of cortical
development; TBI: traumatic brain injury.

# Including generalized epilepsies with genetic confirmation different than IGE and epileptic encephalopathies.
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progression and other to urinary sepsis. Of the cases of cluster of
seizures, one was attributed to an acute subdural hemorrhage.
The most frequent seizure type was a bilateral tonic-clonic seizure,
whether a focal or generalized origin could not always be known
(Table 3). The mean time from vaccination to seizure was
15 ± 8 days, ranging from 1 to 28 days. The different types and
doses of vaccines received before the seizure are described in
Table 3. In 33% of cases, seizures occurred after the first dose of
the SARS-CoV-2 vaccine and in the remaining 67% after the second
dose. In many of the reviewed patients, the third dose of the vac-
cine was already administered at the moment of this review, but
no case of new-onset of seizures after this dose was found.

4. Discussion

Since the first SARS-CoV-2 vaccines were approved, numerous
concerns have arisen about their possible side effects, including a
4

potential proconvulsant effect. Studies evaluating the safety and
efficacy of COVID-19 vaccines in people with neurological diseases
are urgently required [21]. In the present study, we systematically
analyzed a large sample of PWE attended after vaccination against
COVID-19, studying its relationship with seizure control. Only
26/418 (6.2%) of PWE had a significant increase in their seizure fre-
quency shortly after vaccination. Indeed, other possible reasons for
seizure exacerbation could be identified in 16 of these cases. The
group of patients at risk of seizure exacerbation after COVID-19
vaccination were those who had monthly seizures, with no other
risk factors related. Interestingly, in our population, a 4-fold higher
proportion of PWE (27%) reported an increase in their seizure fre-
quency in the first months of the COVID-19 pandemic [9]. In most
cases, this was related to different factors attributable to the pan-
demic and home confinement (increased stress/anxiety, sleep
deprivation, decreased physical activity) rather than attributable
to the infection itself [9]. In comparison, SARS-CoV-2 vaccines



Table 2
Comorbidities, COVID-19 infection, and vaccination status of PWE during the first month after vaccination.

Increase >50% seizure frequency during
the first month after vaccination

No increase in seizure frequency
during the first month after vaccination

p

(n = 26) (n = 392)

Comorbidities Hypertension 8 (30.8%) 88 (22.4%) 0.329
Diabetes mellitus 3 (11.5%) 26 (6.6%) 0.411
Dyslipidemia 6 (23.1%) 78 (19.9%) 0.695
Neoplastic disease 4 (15.4%) 47 (12.0%) 0.542
Pneumological disease 5 (19.2%) 52 (13.3%) 0.391
Neurological disease
(different from epilepsy)

9 (34.6%) 141 (36.0%) 0.889

Cardiological disease 4 (15.4%) 46 (11.7%) 0.539
Immunosuppression 2 (7.7%) 17 (4.3%) 0.334

History of positive test for SARS-CoV-2 3 (11.5%) 75 (19.2%) 0.441

Vaccine type Pfizer 16 (61.5%) 255 (65.1%) 0.973
AZ 1 (3.8%) 10 (2.5%)
Moderna 3 (11.5%) 45 (11.5%)
Jansen 0 3 (0.8%)
Heterologous 6 (23.1%) 79 (20.1%)

Total number of doses received 1 dose 1 (3.8%) 23 (5.9%) 0.945
2 doses 14 (53.8%) 219 (55.9%)
(including Jansen’s 2nd dose- booster)
3 doses 11 (42.4%) 150 (38.2%)

AZ: AstraZeneca. SARS-CoV-2: severe acute respiratory syndrome coronavirus 2.

Table 3
Comorbidities, COVID-19 infection, and vaccination status of patients with new-onset seizures.

New-onset seizures during the first
month after vaccination
n = 15 (%)

Sex Male 7 (47.0%)
Female 8 (53.0%)

Mean age (SD) 65.8 (21.7)

Seizure type Focal aware 1 (6.7%)
Focal impaired awareness 4 (26.7%)
Focal to bilateral tonic-clonic 5 (33.3%)
Generalized tonic-clonic with unknown onset 5 (33.3%)

Status epilepticus 5 (33.0%)

Cluster of seizures 3 (20.0%)

Comorbidities Hypertension 8 (53.3%)
Diabetes mellitus 7 (46.6%)
Dyslipidemia 8 (53.3%)
Neoplastic disease 4 (26.6%)
Pneumological disease 2 (13.3%)
Neurological disease (different from epilepsy) 9 (60.0%)
Cardiological disease 5 (33.3%)
Immunosuppression 0

History of a positive test for SARS-CoV-2 4 (26.6%)

Vaccine type and dose before seizure Pfizer 1st dose 5 (33.3%)
2nd dose 7 (47.0%)

Moderna 1st dose 0
2nd dose 3 (20.0%)

AZ 1st dose 0
2nd dose 0

Jansen 1st dose 0
2nd dose- booster 0

AZ: AstraZeneca. SARS-CoV-2: severe acute respiratory syndrome coronavirus 2.
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had little impact on seizure control in PWE. Similarly, in our study,
the number of patients who presented changes in their normal sei-
zure types was very low, with no significant risk factors associated.

Furthermore, we reviewed all cases of new-onset seizures seen
in our tertiary hospital potentially attributable to the COVID-19
vaccine. Fifteen patients were attended in our hospital because of
a first seizure within the first month after vaccination throughout
5

the year 2021. Again, more than half of them had another plausible
trigger for seizure occurrence. Although the data from the present
study do not allow us to calculate the incidence of first seizures in
our hospital, considering our reference population, this number of
first seizures does not seem to be higher than the incidence of first
seizures described in other European regions (102/100,000 per-
sons/year) [26]. Noteworthy, these seizures occurred as status



Table 4
Possible causes of seizures during the first month after vaccination.

Patients with increase >50% seizure
frequency

Patients with different seizure
type

Patients with new-onset
seizures

n = 26 n = 5 n = 15

No evident cause 10 (38.5%) 4 (80.0%) 7 (46.7%)
ASM (missed dose, change doses, malabsorption

disease)
10 (38.5%) 1 (20.0%) 0

Acute cerebrovascular 0 2 (13.3%)
Metabolic disturbances 1 (3.8%) 0 2 (13.3%)
Neurotoxic substances 0 0 1 (6.7%)
Infectious 1 (3.8%) 0 1 (6.7%)
Tumoral 2 (7.7%) 0 2 (13.3%)
Stress and insomnia 2 (7.7%) 0 0

ASM: antiseizure medication.
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epilepticus in 5 cases. The incidence of status according to literature
reviews is around 10.0 – 15.3 cases/100,000 persons/year [27].
According to our registries, in our center, approximately 51 cases
of status are diagnosed per year (non-published own data), so the
number of status reported in the present study is not above the
expected range. However, in some cases, the causal relationship
between the vaccine and these seizures/status cannot be excluded.
Although infrequent, this potential adverse effect of SARS-CoV-2
vaccines should be taken into account.

Currently, only a few studies addressed the relationship
between PWE and SARS-CoV-2 vaccination [17–20]. These studies
aimed to explore the safety and tolerability of vaccination among
PWE, as well as the vaccination rates and the reasons for refusing.
Besides that, seizure frequency was also analyzed, and none of
these studies reported a high proportion of PWE with a post-
vaccination worsening of seizure control. Nevertheless, several
biases limit the external validity of these results. First of all, these
studies were based on questionnaires completed by the patients,
associating an inevitable selection bias. The first studies [18–20]
included small and poorly extrapolable samples. In addition, vacci-
nation rates were relatively low at the time. They reported a 6.1%,
3.7%, and 2.2% of patients with epilepsy who presented a seizure
worsening, with a single case of status epilepticus in the first, and
a cluster of seizures in the second, results that are in line with
those seen in our study. A posterior study compared the tolerabil-
ity of COVID-19 vaccines in a larger cohort of 491 PWE [17]. An
increase in seizure frequency was seen in 9.2% of vaccinated
PWE, but almost one-third of them stopped or reduced their
ASM concomitantly because of fear of interactions with the vac-
cine. Interestingly, a very low vaccination rate was observed
among PWE, only 42% received some dose of the SARS-CoV-2 vac-
cine compared with 93% of controls. In contrast, vaccination rates
were very high in our population, with 95.4% of the studied adult
population that have received at least one dose of the vaccines
against SARS-CoV-2 by the end of 2021 (Fig. 1). This proportion
was even higher than the vaccination rate of the national popula-
tion (83.7% of the total population with at least one dose and
79.8% with a complete vaccination schedule, as of December 30,
2021) [2].

On the other hand, patients with intellectual disability were
excluded from previous studies [17–19], which may be a subgroup
on risk of seizure decompensation after vaccination (e.g. due to
fever sensitivity in patients with Dravet’s syndrome). Noteworthy,
we did not find differences in seizure exacerbation in patients diag-
nosed with intellectual disability nor some epileptic encephalopa-
thy. A recent study evaluated the tolerability of SARS-CoV-2
vaccines in people with Dravet syndrome [28]: 3/15 (20%) of indi-
viduals reported an increase in seizure frequency after the first
dose of the vaccine (all three received the Oxford/AstraZeneca vac-
6

cine). Overall, SARS-CoV-2 vaccines seemed to be safe in terms of
seizure decompensation in these patients.

Another variable that was not previously analyzed was the his-
tory of COVID-19 infection. It has been questioned whether these
patients are more susceptible to vaccine side effects because of
their already existing natural immunity against SARS-CoV-2. Our
results confirm that vaccination does not associate a higher risk
of seizures in this subgroup of patients.
4.1. Study limitations

The main limitations of this study derive from its retrospective
nature. Therefore, the direct association between seizures and vac-
cination should be treated with caution. The low proportion of
PWE non-vaccinated in our population made impossible the selec-
tion of a valid control group, preventing a better analysis of the
correlation between vaccination and seizures occurrence. The
low number of patients who suffered the main outcomes (seizure
frequency increase and new-onset seizures) limits the validity of
the analyses of variable association, especially multivariate tests.
Also, patients under 16 years of age were not evaluated in this
study, so the results cannot be extrapolated to this population.
On the other hand, other uncontrolled factors may have influenced
the occurrence of new-onset seizures or changes in seizure fre-
quency. Moreover, in many cases, the seizure frequency docu-
mented at the follow-up visits was based on patients’ subjective
recall of the previous period. Finally, the circumstances of the sei-
zures could not always be properly investigated due to the retro-
spective design.
5. Conclusions

Vaccination rates in our population of adult PWE were very
high, with 95.4% of the studied patients having received at least
one dose of the COVID-19 vaccine. A small proportion of PWE
had a relevant increase in their seizure frequency after COVID-19
vaccination (6.2%), and indeed, in 61.5% of these cases other possi-
ble reasons for seizures exacerbation different than vaccination
could be identified. The group of patients at higher risk of seizure
exacerbation after COVID-19 vaccination were those who had
monthly seizures. Similarly, the number of patients who presented
some different seizure types after vaccination was very low (1%).
Patients with epileptic encephalopathies, cognitive impairment,
or a history of past COVID-19 infection were not at increased risk
of seizure decompensation. In addition, 15 patients presented
new-onset seizures within the first month after COVID-19 vaccina-
tion throughout the year 2021 in our hospital. Among them, more
than half (53.3%) had another plausible precipitant for seizure
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occurrence. Five of the cases debuted with a status epilepticus and
three with a cluster of seizures. Altogether, SARS-CoV-2 vaccines
appear to have little impact on the generation or decompensation
of seizures.
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