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Introduction: Due to the high demand for information regarding COVID-19 vaccination in people with
epilepsy (PWE), we assessed the symptoms and seizure control of PWE following their COVID-19 vacci-
nation.
Methods: All adult patients who were treated at our center were asked to report on their vaccination sta-
tus and, if vaccinated, about their experiences following their first COVID-19 vaccination with regard to
adverse effects and seizure control.
Results: Fifty-four PWE have already received their first vaccination against COVID-19 (27 female, 20%
seizure free, 96<% on antiseizure medication) and were included in the study. Two-thirds tolerated the
vaccines generally either very well or well. Thirty-three percent reported general vaccination adverse
effects. The most frequently reported general adverse effects were, in descending order, headache, fatigue
and fever, and shivering. With regard to epilepsy-related adverse effects, one patient reported increased
seizure frequency one day after the first COVID-19 vaccination was administered, and one reported the
occurrence of a new seizure type. None of the patients reported a status epilepticus or aggravation of pre-
existing adverse effects.
Conclusions: Our data suggest that vaccination against COVID-19 appears to be well tolerated in PWE,
supporting the recommendation of vaccination to PWE.

� 2021 Elsevier Inc. All rights reserved.
1. Introduction of disease, and those in assisted-living institutions along with their
The Corona pandemic has led to dramatic changes in social and
economic life worldwide. In addition to the high number of COVID-
19-related dead, those who are seriously ill, and patients who are
suffering from long/post COVID [1,2], the general population is also
affected by the way in which the dramatic pandemic measures
have influenced psychosocial relations and daily living. All of these
issues point toward the urgent need for vaccination. The develop-
ment of vaccines against COVID-19 was a global effort that resulted
in the first approval of vaccines in Europe at the end of 2020. Vac-
cines based on different technologies (e.g. vector-based or mRNA
vaccines) were approved and are now available. The latter vaccines
were approved in viral diseases for the first time. Because the
amount of vaccine was limited, a vaccination plan was necessary
in order to prioritize certain populations. In Germany, as in most
other European countries, this plan gives the highest priority to
vulnerable patients who are at high risk of lethal or serious course
healthcare professionals. Epilepsy is not listed separately in these
vaccination plans but, in special situations, people with epilepsy
(PWE) can be upgraded to a higher priority [3].

Epilepsy is one of the most common neurological diseases and
is associated with increased morbidity and mortality. Aspiration
during seizures increases the risk of pneumonia and infections
can worsen seizure symptoms in some PWE. In addition, patients
with specific epilepsy syndromes who are taking immunosuppres-
sive drugs (e.g., in tuberous sclerosis complex or autoimmune
encephalitis) must be considered ‘‘at risk”. In addition, PWE suffer
more often from comorbidities, which places them at an increased
risk of a severe course of a SARS-CoV-2 infection [4]. An early anal-
ysis of COVID-19 admissions showed an association between epi-
lepsy and age with a fatal outcome after contracting COVID-19
[5]. In contrast, larger studies did not find any evidence that a
SARS-CoV-2 infection per se leads to a worse outcome in PWE than
in the normal population [6]. Nevertheless, negative impact of
COVID-19 pandemic on PWE in terms of health and health care
is well described [7].

For now, having epilepsy is not a sufficient reason for obtaining
the highest prioritization, at least in Germany. Knowledge concern-
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ing COVID-19 vaccination tolerance and complications in PWE is
sparse leading to current recommendations for vaccination which
are based more on the lack of evidence for complications and less
on the evidence of lack of complications.

Therefore, we would like to share our clinical experience with
other medical professionals by analyzing 54 consecutively fol-
lowed up patients who were vaccinated against COVID-19 and pro-
vide important information for a good and safe care and treatment
of PWE.
Table 1
Patient characteristics (n = 54).

Feature

male/female 27 (50%)/27 (50%)
age (years), mean ± SD/range 47.9 ± 0.20.1/20–89

age at onset of epilepsy (years), mean ± SD/range 25.1 (±25.2)/1–89
duration of epilepsy (years), mean ± SD/range* 22.6 (±16.7)/0–68

epilepsy syndrome
focal 40 (74%)
generalized 6 (11%)
unknown 8 (15%)
additional psychogenic seizures 3 (6%)

seizure free 11 (20%)
lower seizure frequency 16 (30 %)
higher seizure frequency 27 (50%)

medical therapy
on anticonvulsant medication 52 (96%)
exposition to �3 different anticonvulsants 17 (32%)
number of actual anticonvulsants mean ± SD/range 2.2(±1.4)/0–5
2. Material and methods

2.1. Patients und data acquisition

Our study criteria included all patients aged 18 years and older
who were admitted to our ward or who visited our outpatient
clinic between 19th March and 20th April 2021. Clinical data on
COVID-19 vaccinations were obtained via a structured question-
naire. The questions were answered by the patients themselves;
for mentally disabled or non-native German speakers, assistance
was provided by the family members, caregivers, or the translators
who accompanied them. All patients were given the opportunity to
ask further questions. The survey was waived from ethical
approval by the local medical ethics committee at the Medical Fac-
ulty of the Rheinische Friedrich-Wilhelms-University of Bonn.

The questionnaire was comprised of four questions on vaccina-
tion against COVID-19 and addressed the following: the type of
vaccine and date of vaccination, epilepsy-related vaccination
adverse effects (such as seizure frequency, seizure intensity, new
seizures, and the effects on antiseizure medication (ASM) adverse
effects), general vaccination adverse effects (multiple answers
were possible), and tolerance. For latter a five-point scale (from 1
to 5) was used and scores were sorted into mild, moderate, and
severe adverse effects. Cutoff was deliberately chosen from 3 for
‘‘moderate” and from 5 for ‘‘severe”.

The following demographic data were obtained: age, sex, age at
onset of epilepsy, duration of epilepsy, epilepsy syndrome, seizure
frequency, number of previously and currently prescribed ASMs,
comorbidities, highest level of education, native German speaker,
assisted-living institutions, and healthcare proxy. Seizure fre-
quency was assessed on the basis of self-assessment using the
Revised Seizure-based Outcome Classification System (Duke) with
Analysis of Relationship to HRQOL (health-related quality of life)
with three seizure categories (seizure free, �10 seizures per year,
>10 seizures per year) according to Vickrey [8]. This classification
system was chosen as it strongly reflects the close relation to qual-
ity of life.

2.2. Statistical analysis

The acquired data were analyzed using IBM SPSS Statistics (ver-
sion 25). Stepwise logistic regression analysis was performed with
adverse effects as dependent variable and age, sex, age at onset of
epilepsy, duration of epilepsy, seizure frequency, number of actual
ASMs, and psychiatric comorbidities as potential predictors (inclu-
sion criterion p < 0.5, exclusion criterion <0.1). Results were con-
sidered statistically significant at a p-value of �0.05.
education
Education <10 years 10 (19%)
Education >10 years 11 (20%)
no education/school for mentally or physically

handicapped persons
15 (28%)

no information 18 (33%)

Assisted-living institution 7 (13%)
healthcare proxy 21 (39%)
native German speaker 45 (83%)
3. Results

In the above-mentioned period, 435 patients visited the Depart-
ment of Epileptology, University Hospital of Bonn. Clinical data on
COVID-19 vaccination status were available for 313 of them. Of
those, 57 had already been vaccinated. At the time of the appoint-
ment, 25 patients were still awaiting vaccination and 18 of them
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agreed to be contacted later on. This could be carried out in 3
patients. Overall, information on 60 vaccinated patients was avail-
able, 54 of whom suffered from epilepsy. None of them had COVID-
19 before. PWE characteristics are listed in Table 1.

Altogether, 26 patients were administered vaccine from BioN-
Tech, 8 patients were vaccinated with Moderna, and 18 with Astra-
Zeneca. Two patients were unable to remember the name of the
vaccine company (Fig. 1).

Rating of general tolerance can be seen in Fig. 2. Eighteen pa-
tients (33%) reported having general adverse effects such as head-
ache (17%), fatigue (15%), and fever/shivering (9%), as well as
gastrointestinal symptoms (4%). Stepwise logistic regression anal-
ysis resulted in a prediction model relating an earlier onset of epi-
lepsy, the presence of psychiatric comorbidities, female sex, and a
lower number of ASMs to the statement of adverse vaccination
effects (Chi2 for the model = 30.88, p < 0.000). The classification
table of the prediction model indicates that 83.3% of the patients
with adverse effects and 91.4% of those without were predicted
correctly. With regard to epilepsy-related problems, one caregiver
reported that one day after vaccination with BioNTech, a series of
focal seizures with impaired awareness occurred (which is a regu-
lar occurrence for this patient), and did not cease after the usual
lorazepam dosage was administered. The dosage had to be doubled
in order to successfully stop seizures. Another patient reported to
have had more seizures after being vaccinated with BioNTech,
but as irregular ASM intake was reported as well, the reason for
the reported increase in seizures remained unclear. Another
patient reported that a new seizure type appeared four days after
the COVID-19 vaccination with AstraZeneca. None of these patients
narrated concomitant fever. None of all vaccinated patients
reported a status epilepticus, more intense seizures, or aggravation
of preexisting adverse effects (Fig. 2).

Data on the second COVID-19 vaccination were only available
for six patients, three of whom reported the same tolerance level
and adverse-effect profile as the first vaccination. One reported
poor tolerance for the second vaccination (very good versus mod-
erate), while one reported increased seizure intensity three days
after the second vaccination with BioNTech.
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Fig. 1. Course of first vaccination against SARS-CoV-2 with different vaccines (n = 54).
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Fig. 2. (A) Tolerance and (B) side effects of first COVID-19 vaccination in 54 PWE.
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4. Discussion

The demographic data reflect the population of our tertiary epi-
lepsy center as shown in previous surveys [9,10]. This was aston-
ishing as a higher average age and a higher proportion of
3

patients in assisted-living institutions would have been expected
due to the mandatory vaccination plan. However, the vaccination
schedule had to be adjusted several times over recent weeks,
depending on the availability and limitations of licenses. This
resulted in availability outside of the contracted schedule and
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might explain our results. The vaccination rate for our patients was
as expected with respect to vaccination rate in the general popula-
tion in Germany at that time [11].

Overall, tolerance of available COVID-19 vaccines was good in
most cases with mild or moderate adverse effects, and in line with
studies of the general population [12–14]. No adverse effects were
reported that have not already been known before. The risk of gen-
eral adverse effects is correlated to females, age, early onset of epi-
lepsy, and psychiatric comorbidities. Unexpectedly higher number
of ASMs was not correlated to general adverse effects. This could be
explained by the fact that patients who take many ASMs do not
necessarily perceive milder adverse effects or perhaps assign them
less value and thus do not report them. However, statistical find-
ings have to be interpreted with great caution as sample size is
quite small; nevertheless, this can be an interesting trend which
has to be followed up in larger cohorts.

Two patients reported of an increased seizure frequency, for one
of whom relation to vaccination must be clearly questioned. A new
seizure type occurred in another patient. The data must be evalu-
ated with caution, since a causality between adverse effects and
vaccination has not been proven and it may only be a timely
coincidence.

Vaccinations are generally recommended in PWE; the risk of
increased seizure frequency is low or modest [15,16] and when
weighing the benefits and risks of vaccination, the recommenda-
tions are unambiguously in favor of vaccination [17]. In fact, these
recommendations are based on case series cohorts and retrospec-
tive analyses, mostly in children. In severe childhood encephalopa-
thies such as Dravet-Syndrome, a vaccination-associated fever
might increase seizure risk [18], but administering a fever prophy-
laxis simultaneously or prior to a vaccination enables these PWE to
be immunized as well. Data on seizure risk for PWE with the new
vaccines (vector-based or mRNA) are missing. Our data indicate
that there is no unexpected increased risk of seizure exacerbation
by COVID-19 vaccine based on new technologies.

We are aware of the limitations of our data and have interpreted
them accordingly: The survey was retrospective, observational, and
based on subjective measures which is inherent in most surveys.
Furthermore, our data were collected in a specialized, tertiary epi-
lepsy center representing a special group of PWE and not the gen-
eral population of PWE. Of course, especially the results regarding
the occurrence of adverse effects have to be considered with cau-
tion due to the small number of patients. Larger studies are needed
to better evaluate the prevalence of adverse effects in PWE. In par-
ticular, the focus of future studies must also be on special patient
groups, such as patients with Dravet-Syndrome or patients on
immunosuppressive drugs. Nevertheless, these data give a first
impression of the generally good tolerability of the COVID-19 vac-
cination in PWE and support recommendation in favor of vaccina-
tion against COVID-19 for broader patient groups.

5. Conclusion

Our data would appear to indicate that vaccinating against
COVID-19 in PWE is safe and well tolerated, particularly with
regard to epilepsy-related adverse effects. However, further studies
in larger groups with sub-analyses covering different vaccines, with
regard to first and second vaccinations (if needed) and efficacy of
COVID-19 vaccination in PWE is needed. Therefore, future studies
on above-mentioned topics are necessary to provide PWE and
healthcare professionals with the information needed for COVID-
19 vaccinations and for vaccines based on new technologies.
4
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