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Abstract

Objectives: Pneumonia cases that first started in Wuhan were defined as Severe Acute Respiratory Syndrome Coronavirus-2 by The World
Health Organization in January 2020. Neurological complications such as epileptic seizures may occur during COVID-19 infection. These sei-
zures may occur for the first time or in the form of acute seizures that can be observed in epilepsy patients during the course of the disease.

Methods: Demographic data of the patients, presence of the diagnosis of epilepsy disease, accompanying diseases, number of seizures during
hospitalization, follow-up to the intensive care unit, COVID-19 clinical day during seizures, presence of disease that can be detected in the
etiology of epilepsy, and discharge status were examined in this retrospectively planned study.

Results: Seizure rate was determined to be 0.57% in these patients. 18 (58.1%) patients did not have a history of epilepsy, whereas 13 (41.9%)
patients had a history of epilepsy. It was found that mortality was higher in the first seizures; there was no difference between age, gender,
COVID-19 clinical day, presence of hospitalization in the intensive care unit, and Modified Charlson Comorbidity Index when the data of pa-
tients with and without epilepsy were compared.

Conclusion: COVID-19 infection can increase the likelihood of seizures like other viral infections, but we do not have strong data that it can
trigger seizures in different ways compared to other viral agents with all the data.
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Introduction fection.”! In addition, the virus can pass through the olfac-
tory tract and reach the brain directly without needing the
ACE-2 receptor.™ Central Nervous System (CNS) signs that
may occur in COVID-19 patients after reaching the brain
include headache, dizziness, altered consciousness, acute
cerebrovascular events, ataxia, acute disseminated enceph-
alitis, and seizures.™

Pneumonia cases that first started in Wuhan were defined
as Severe Acute Respiratory Syndrome Coronavirus-2 by
The World Health Organization in January 2020." It was
found in a study evaluating more than 200 patients hos-
pitalized for COVID-19 infection in Wuhan that more than
one-third of the patients developed different neurological
signs and these patients had more severe respiratory dis-

cases.? Seizures may occur for the first time during COVID-19 infec-

tion and infection-induced seizures in epilepsy patients may
be observed.® Cases of generalized tonic-clonic seizures
occurring for the 1% time during the course of COVID-19
disease have also been presented in patients diagnosed
with epilepsy.”” Hypoxia, trauma, electrolyte imbalance,
and infections are among the blamed causes even though
the mechanism underlying the seizure has yet to be fully

Angiotensin-converting enzyme-2 (ACE-2) receptor, which
is responsible for the regulation of cardiovascular and re-
spiratory functions and is mostly located in the brain stem,
plays an important role in the initiation of Coronavirus in-

explained.®!
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Hospitalize Edilen COVID-19 Hastalarinda Go6zlenen Epileptik Nobetler

0z

Amacg: The World Health Organization (WHO) tarafindan ilk kez Wuhan'da baslayan pnoméni olgulari Ocak 2020 de Severe Acute Respiratory
Syndrome Coronavirus (SARS-CoV-2) olarak tanimlanmistir. COVID-19 enfeksiyonu sirasinda epileptik nobet gibi nérolojik komplikasyonlar
ortaya cikabilir. Bu ndbetler hastalik seyri sirasinda ilk kez olabilecegi gibi epilepsi hastalarinda gézlenebilen akut ndbetler seklinde de olabilir.
Gerec ve Yontem: 15 Mart 2020 ve 15 Mayis 2021 tarihleri arasinda COVID-19 enfeksiyonu nedeniyle hospitalize edilen 5430 hasta icinde
epileptik nobet gegiren hastalar incelenmistir. Retrospektif olarak planlanan bu calismada hastalara ait demografik veriler, epilepsi hastalik
tanisinin varhdi, ek hastaliklari, hastanede yatis doneminde gecirdigi nébet sayisi, yogun bakim Unitesine takip edilme durumu, nobet
gecirdigi sirada COVID-19 klinik guinii, epilepsi etiyolojisinde saptanabilen hastalik varlig, taburculuk durumu (live-death) gibi parametreler
incelenmistir.

Bulgular: Hastalarin nébet gegirme orani %0.57 olarak saptandi. 13 (%41.9) hastanin epilepsi 6zge¢misi mevcut iken 18 (%58.1) hastanin
epilepsi 6ykiist yoktu. Epilepsi oykusii olan ve olmayan hastalarin verileri karsilastirildiginda ilk nobet gecirenlerde mortalitenin daha yuk-
sek oldugu; yas, cinsiyet, COVID-19 klinik giinii, yogun bakim initesinde yatis varligi ve Modifiye Charlson Komorbidite indeksi arasinda fark
olmadigi saptanmistir.

Sonug: Toplam 5430 COVID-19 nedeniyle hospitalize edilen hastadan 16 erkek (%51.6), 15 kadin (%48.4) toplam 31 hasta calismaya dahil edildi.
Bu hastalarda nobet gecirme orani %0.57 olarak saptandi. On U¢ (%41.9) hastanin epilepsi 6zge¢misi mevcut iken 18 (%58.1) hastanin epilepsi
oykusu yoktu. Epilepsi 6ykisi olan ve olmayan hastalarin verileri karsilastirldiginda ilk nébet gegirenlerde mortalitenin daha yiiksek oldugu;
yas, cinsiyet, COVID-19 klinik giinii, yogun bakim (initesinde yatis varligi ve Modifiye Charlson Komorbidite indeksi arasinda fark olmadigi

saptanmistir.
Anahtar sozcikler: COVID-19; Epilepsi; MCCl skoru.

Materials and Methods

The files of patients hospitalized for COVID-19 infection be-
tween March 15, 2020, and May 15, 2021, at Trabzon Kanuni
Training and Research Hospital of the University of Health
Sciences serving as a reference hospital for the pandemic
in the region were retrospectively reviewed. Hospital man-
agement and Local Non-Drug Clinical Research Ethics Com-
mittee approval was obtained (2021/104) and the study was
conducted in accordance with the Helsinki Declaration.

Of the 5430 patients hospitalized for COVID-19 between
the specified dates, patients who had seizures regardless of
their history of epilepsy were included in the study. Patients
whose file data could not be reached under optimum con-
ditions, neuroradiological imaging examinations were miss-
ing, or the quality of imagining results was not appropriate
were excluded from the study.

Demographic data of the patients, presence of the diagno-
sis of epilepsy disease, accompanying diseases, number of
seizures during hospitalization, follow-up to the intensive
care unit, COVID-19 clinical day during seizures, presence
of disease that can be detected in the etiology of epilepsy,
and discharge status (live-death) were examined. The sever-
ity of the disease due to COVID-19 pneumonia was scored
as mild, moderate, severe in 3 groups.” Modified Charlson
Comorbidity Index (MCCI) was used to calculate the comor-
bidity status of the patients.l'”
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Statistical analysis— The statistical analysis was performed
through SPSS for Windows (version 22.0). Descriptive anal-
yses were presented by mean + standard deviation, mini-
mum and maximum. The Kolmogorov-Smirnov test was
used to reveal whether the data were normally distributed.
Parametric tests were used to analyze normally distribut-
ed data, and non-parametric tests were used to analyze
non-normally distributed data. Student t-test was used
for quantitatively comparing two independent groups.
Non-normally distributed continuous variables were com-
pared using the Mann-Whitney U-test. Chi-square test was
used to compare qualitative data. Any p<0.05 was consid-
ered as statistically significant.

Results

A total of 31 patients (0.57%), 16 males (51.6%), and 15 fe-
males (48.4%) out of a total of 5430 patients hospitalized
for COVID-19 were included in the study. The mean age was
67.4+16.3 (28-92) years. 18 (58.1%) patients did not have a
history of epilepsy whereas 13 (41.9%) patients had a histo-
ry of epilepsy. Demographic data of patients with and with-
out a history of epilepsy are summarized in Table 1. There
was no statistically significant relationship between the
presence of epilepsy history and COVID-19 disease severity
of the patients (p=0.07). Table 2 shows in detail the severi-
ty of COVID-19 disease and the patients who had seizures.
In patients with epilepsy, skipping the dose of antiepileptic
drugs or difficulty in accessing the drug was not detected.
While 10 of the epilepsy patients used antiepileptic drugs



as monotherapy, three of them used polytherapy. A second
antiepileptic drug was added as recurrent seizures occurred
in five of the patients who received monotherapy.

Cerebral atrophy was detected in 14 patients, acute isch-
emic cerebrovascular event was diagnosed in 4 patients,
brain metastasis was diagnosed in two patients, demye-
linating lesion in two patients (chronic MS plaques due to
Multiple Sclerosis were detected in one patient, systemic
lupus erythematosus with CNS involvement triggered by
COVID-19 infection was diagnosed in the other patient),
hemorrhagic cerebrovascular event was diagnosed in two
patients (bleeding for ventricle, subdural hematoma in one
patient), hydrocephalus in one patient, fracture in frontal
bone (post-trauma) in one patient, and anomaly was not
detected in the examinations of five patients in the imaging
examination results of the patients.

Accompanying diseases were detected in patients with hy-
pertension (n=22), coronary arterial disease-heart failure
(n=11), diabetes mellitus (n=9), renal failure (n=9), demen-
tia (n=6), chronic obstructive pulmonary disease-asthma
(n=5), previous cerebrovascular disease (n=5), Parkinson’s
disease (n=3), and patients with no accompanying diseases
were detected (n=4).

A single seizure was observed in 13 patients during their
clinical follow-up whereas more than one epileptic seizure
was detected in 18 patients. One patient was classified as
focal aware seizure in the form of tonic contraction in the
right arm, and three patients were classified as focal to bi-

Table 1. General demographic charactersistics of patients

Epileptic Seizures Observed in Hospitalized COVID-19 Patients

lateral tonic-clonic seizure while intubated three patients
were classified as generalized seizure.

Status epilepticus was observed in the follow-up of 2 of 31
patients. The first patient was a 76-year-old male patient
who was followed up with a diagnosis of normal pressure
hydrocephalus without a history of epilepsy and applied
to the hospital with status epilepticus on the 1st day of
COVID-19 infection. Magnetic resonance imaging (MRI) of
the brain revealed images consistent with diffuse cerebral
atrophy and hydrocephalus. The patient had a history of
hypertension, dementia, renal failure, and severe COVID-19
disease. The intubated patient died on the fourth day of
hospitalization while being followed up in the intensive
care unit. The patient, who was diagnosed with other status
epilepticus, was 41 years old female, diagnosed with epi-
lepsy for 10 years, had fever and weakness complaints, fell
down after dizziness at home the day she was diagnosed
with COVID-19 and was followed up in the intensive care
unit with the diagnosis of status epilepticus after three gen-
eralized tonic-clonic seizures following head trauma and
admitted to the hospital without regaining consciousness.
No pathological signs were detected on brain MRI. She did
not have a seizure again during her follow-ups in the hospi-
tal and he was discharged with the good general condition.

Discussion

Epileptic seizures, which is one of the neurological com-
plications observed in patients during COVID-19 infection,
are seen with a frequency of 0.5%, which is a similar fre-

Patients without epilepsy (n=18) Patients with epilepsy (n=13) p-value
Age (year) 69.6+17.3 64.3+14.9 0.27"
Male/Female 9/9 7/6 0.83"
Clinical day of COVID-19 disease 6.9+8.9 5.5+4.9 0.79
Alive/Death 9/9 11/2 0.04*
intesive care unit +/- 12/6 7/6 0.251
Modified charlson comorbidity index 18 13 043
“Man-Whitney U test; *Chi-square test.
Table 2. Relationship between seizure and severity of COVID-19 disease

Severity of COVID-19 disease p-value®
Mild COVID-19 Moderate COVID-19 Severe COVID-19

Patient without epilepsy (n=18) 7 0 1 0.07
Patient with epilepsy (n=13) 9 1 3

P-values indicate p>0.05 and are considered statistically significant. *Chi-square test.
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quency in the literature, in our study.” It was found that
more than 50% of the patients had epileptic seizures for
the 1st time without the diagnosis of epilepsy when the
patients hospitalized for COVID-19 infection were evalu-
ated with 1st-time epileptic seizures and with diagnosed
epileptic diseases and seizures. It was also seen that epi-
leptic seizures detected in patients with severe COVID-19
mostly occurred in patients who had seizures for the 1+
time. There was no significant difference in terms of age,
gender, follow-up in the intensive care unit, clinical day of
COVID-19 disease, and MCCI score of the patients; howev-
er, the mortality rate was found to be higher in those who
had seizures for the 1%t time compared to those diagnosed
with epilepsy.

Epileptic seizures may be observed due to brain dysfunc-
tion and neuronal damage during viral infections."" The
first seizure during COVID-19 infection was reported in
Japan and the second in Iran, and both patients were pre-
viously reported to have generalized tonic-clonic seizures
without a history of epileptic seizures.'? It is thought that
proinflammatory cytokines (TNF-q, IL-6, IL-1B), nitric oxide,
prostaglandin E2, and free radicals may cause hyperexcit-
ability, decrease in seizure threshold and seizures by initi-
ating the inflammatory process after the virus reaches CNS
during COVID-19 infection.™ In addition, the hypothesis
that increased glutamate and decreased GABA levels in the
hippocampus and cerebral cortex also may cause seizures
has been suggested. An increase in the tendency to experi-
ence seizures due to deterioration of the blood brain barrier
due to fever, sepsis or hypoxia is more thought to be the
suggested cause in older patients due to COVID-19 disease
which primarily targets the respiratory system.

Status epilepticus occurring during the course of COVID-19
has been reported mostly as case reports in the literature.
(1415 Status epilepticus was detected in two patients in our
study. One patient was found not to have a mortality course
thanks to being young, having no radiological anomaly, and
mild course of COVID-19 infection whereas the other pa-
tient had a mortality course due to the presence of accom-
panying diseases, accompanied by radiological anomalies,
and severe COVID-19 infection. This difference may be due
to the underlying accompanying diseases and the severity
of the infection.

The most common radiological anomaly due to the ad-
vanced age of COVID-19 patients who have epileptic sei-
zures is cerebral atrophy. This suggests that the disease
triggers seizures as a result of systemic effects rather than
cerebral effects. The most common acute neuroradiologi-
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cal anomaly detected in COVID-19 patients with epileptic
seizures is ischemic acute cerebrovascular events in paral-
lel with the literature.”? Approximately 10% of all epilepsy
patients have a stroke and about 55% of seizures that occur
at an advanced age."® This may be related to the increased
susceptibility of COVID-19 to thromboembolism.!'”! Stroke
is a risk factor for epileptic seizures and the risk of devel-
oping acute symptomatic seizures after stroke varies be-
tween 3.1% and 33%.® Seizures may occur during stroke
due to various factors such as acute hypoxia, metabolic
diseases, as well as increased and decreased blood brain
perfusion. Situations identified as risk factors for the de-
velopment of neurological complications during COVID-19
infection may be higher in this group because they are also
risk factors for acute cerebrovascular events. It is thought
that hemorrhagic stroke may occur in COVID-19 patients
and the accumulation of hemosiderin may trigger seizure
by leading to neuronal hyperexcitability in addition to isch-
emic stroke.l%2%

Epileptic seizures were detected earlier in the COVID-19
clinical day, suggesting that epileptic seizures occurring
during COVID-19 may be mostly due to mechanisms sug-
gested in the acute period in our study. The limited data on
late-stage seizures may be due to the lack of seizure data of
patients after COVID-19 recovery in our study.

It was observed that those who had epileptic seizures
during the course of COVID-19 disease had advanced age
and accompanying multiple comorbidities. The number
of patients was not sufficient to show a significant differ-
ence when the patients were analyzed even though the
mortality rate of patients with a history of epilepsy and
seizures was found to be less compared to those who had
seizures for the first time. COVID-19 infection can increase
the likelihood of seizures like other viral infections, but
we do not have strong data that it can trigger seizures in
different ways compared to other viral agents with all the
data.

Limitations- The retrospective nature of our study pre-
vented us from having sufficient information about late-
stage neurological complications that may occur during
the follow-up of the patients. Ancillary diagnostic methods
used in epilepsy such as electroencephalography record-
ing were not utilized sufficiently. Failure to detect disease
groups in which epileptic seizures such as encephalitis
can be observed in the study may be the result of failure
to perform further examination in patients due to severe
COVID-19 clinic. Studies in larger study groups are neces-
sary.
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