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ARTICLE INFO ABSTRACT

Keywords: Objective: The aim of the current study was to investigate whether seizure is among the presenting manifestations
Coronavirus of COVID-19.

CQYID Methods: All patients referred to emergency rooms anywhere in Iran between 12 and 25 April 2020 and who were
lﬁg;deg rsr}:ic sufficiently ill to require hospital admission with COVID-19, confirmed by a positive COVID-19 test, were
Seizure studied. Data on the presenting manifestations were collected.

Results: Of 5872 people, who were admitted to hospitals in Iran with COVID-19 during the study period, 45 came
to the emergency room with seizures. This makes seizure as the presenting manifestation of COVID-19 in 0.8 % of
all patients with a severe illness. 93 % of the patients were 15 years of age and older. Four of the individuals
presenting with seizures (9%) had a past history of epilepsy. Fifteen of these individuals (33 %) had other chronic
medical conditions (e.g., cancer, diabetes mellitus, heart disease, etc.).

Conclusion: This case series provides evidence that seizures are among the presenting manifestations of COVID-19
in 0.8 % of the patients who are admitted to hospital due to a severe illness.

1. Introduction

Since late 2019, the world has been experiencing a catastrophic
pandemic of the coronavirus disease (COVID-19) that is caused by SARS-
CoV2 [1] While seizures have not been frequently reported during the
COVID-19 pandemic [2], affected patients may have hypoxia, multi-
organ failure, and severe metabolic and electrolyte derangements [1];
hence, it is plausible to expect acute symptomatic seizures to happen in
these patients. In addition, most coronaviruses share a similar viral
structure and infection pathway; a growing body of evidence indicates
that neurotropism is one common feature of coronaviruses [3]. Seizures
were reported in previous outbreaks of coronavirus infections [e.g.,
during the Middle East respiratory syndrome (MERS) outbreak in 2012]
[4]. In spite of the above, one retrospective study of 304 patients aimed
to clarify the incidence and risk of acute symptomatic seizures in pa-
tients with COVID-19. [5]. The authors concluded that there was no
evidence suggesting an additional risk of acute symptomatic seizures in
patients with COVID-19 [5].

The aim of the current study was to collect the data on the presenting
manifestations of COVID-19 in a nationwide study in a country that has
been severely hit by the pandemic (i.e., Iran) and to clarify whether
seizure is among the presenting manifestations of this viral disease.

2. Methods

Iran reported its first confirmed case of SARS-CoV2 infection on 19
February 2020. As of 24 December 2020 there was 54,156 COVID-19
related deaths with more than 1,177,004 confirmed infections in Iran
[6]. Since the start of the outbreak in Iran, the Ministry of Health and
Medical Education has started collecting the presenting manifestations
of the patients, who refered to the emergency rooms nationwide and
were admitted with a COVID-19 diagnosis. However, “seizure” as a
presenting manifestation, was not among the list of the manifestations in
their data collection strategy until 12 April 2020, when they included
“seizure” in that list.

All patients referred to emergency rooms anywhere in Iran between
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12 and 25 April 2020 and who were sufficiently ill to require hospital
admission with COVID-19, confirmed by a positive COVID-19 test, were
studied. All the studied patients had “seizure” as a presenting manifes-
tation of their illness. The denominator was the total number of the
patients with confirmed COVID-19 who were admitted. The presenting
manifestations were collected and recorded by emergency room physi-
cians and were entered into a national database.

The collected data included sex, age, a history of contact with a
COVID-19 patient, their comorbidities, and their presenting manifesta-
tions (e.g., fever, cough, respiratory distress, seizures, etc.). No labora-
tory findings (other than their COVID-19 PCR test results) and no follow-
up or outcome data were collected.

2.1. Standard protocol approvals, registrations, and patient consents

The Shiraz University of Medical Sciences Review Board approved
this study.

2.2. Availability of data and material
The data used in this study are confidential and will not be shared.
3. Results

Of 5872 people, who were admitted to hospitals in Iran with COVID-
19 during the study period, 45 came to the emergency room with sei-
zures (with or without other manifestations). This makes seizure as the
presenting manifestation of COVID-19 in 0.8 % of all patients with a
severe illness. Table 1 shows the characteristics of the patients with
COVID-19 and seizures (as the presenting manifestation). Just three of
the patients were below 10 years of age; 93 % of the patients were 15
years of age and older. Six of the patients (13 %) were elderly people
(above 65 years of age). Four of the individuals presenting with seizures
(9%) had a past history of epilepsy. Fifteen of these individuals (33 %)
had other chronic medical conditions (e.g., cancer, diabetes mellitus,
heart disease, etc.).

4. Discussion

This study showed that seizure is rarely (< 1%) a presenting mani-
festation of COVID-19. Seizures happened in both sexes and all age
groups and most people (91 %) had de novo seizures without a history of
epilepsy, in the current study. A previous study put a question mark on
the occurrence of seizures in patients with COVID-19 [5]. However, that
previous study investigated a small number of patients and was retro-
spective in design. In addition, coronaviruses have neuroinvasion and
neurotropism properties; recently, the specific SARS-CoV2 RNA was
detected in the cerebrospinal fluid (CSF) in a patient with meningoen-
cephalitis [2]. Therefore, one should anticipate to see that some patients
with COVID-19 develop seizures.

In this study, we observed that not all patients with COVID-19 and
seizure had fever, hypoxemia, respiratory difficulties, or medical
comorbidities, including epilepsy. Therefore, it is reasonable to assume
that seizures have happened due to the infection and its neurological
consequences, at least in some patients. Detailed clinical, neurological,
and electrophysiological investigations, particularly electroencepha-
lography (EEG) of the patients with COVID-19 and seizures, and at-
tempts to isolate SARS-CoV2 from the CSF may clarify the roles played
by this virus in causing seizures [7,8].

New-onset seizures in patients with COVID-19 should be considered
as acute symptomatic seizures and therefore, long-term antiseizure
medication (ASM) therapy is usually not required, unless a subsequent
seizure happens [8,9]. However, the treating physician should try to
determine the etiology of the seizure and manage the cause immediately
[10,11]. Furthermore, it is often necessary to start short-term ASM
therapy; this is to abort prolonged seizures and also to prevent further
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Table 1
Characteristics of the patients hospitalized with COVID-19 and seizures.
Characteristics Number Percent
Sex (Male: Female) 26: 19 58: 42
Age (years) Median = 42; Range: 0.5—-91
History of contact with a COVID-19 8 18
patient
Fever 23 51
Cough 8 18
Respiratory distress 18 40
Oxygen saturation< 93 % 28 62
Positive chest CT scan 31 out of 36 (not done in ER in 86
9)
Admitted to (Ward: Intensive care 29: 16 64: 36
unit)
23 51
Epilepsy: 4 9
Hypertension: 7 16
Medical comorbidity Diabetes Mellitus: 5 11
Cardiac: 4 9
Asthma: 3 7
Others *: 8 13

@ 7 patients had multiple comorbidities.

seizures from happening in a patient who is already in a critical medical
condition. In such circumstances, adverse effects and pharmacological
properties of ASMs and also patient’s factors should be taken into ac-
count [12].

5. Limitations

This study was cross-sectional in design and the clinical data were
collected at the beginning of the hospital admission of patients. First, we
did not identify the etiology of seizures in these patients. Second, we did
not have the follow-up data of these patients to see whether they had any
more seizures and what their outcomes were. Finally, we did not have
access to the whole database on all 5872 patients to compare the studied
patients with those without seizures. Our data may lack generalizability
to other populations; there may be significant differences between Iran
and other populations with regard to their demographics, smoking rates,
and prevalence of comorbidities. Therefore, this study should be repli-
cated in other populations.

6. Conclusion

This case series provides evidence that seizures are among the pre-
senting manifestations of COVID-19 in 0.8 % of the patients who are
admitted to hospital due to a severe illness.
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