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Abstract

A healthy patient presented to Klinikum Altmühlfranken Weißenburg Hospital,

Germany, with two morning attacks of painful muscle spasm in the left upper and

lower limbs, without altered consciousness. Full examinations, radiological imaging,

electroencephalography, lumbar puncture, and autoimmune profile were either nor-

mal or not consistent with patient's complaint. Subsequent epileptic episodes were

observed on admission day and the following days; thus, the patient was diagnosed

with focal epilepsy. The patient started to develop a fever and severe cough on day 4,

and SARS‐coronavirus‐2 was confirmed through a nasopharyngeal swap. She received

anticonvulsants and symptomatic treatments and completely recovered. This report

emphasizes the potential nervous system involvement in severe acute respiratory

syndrome‐coronavirus‐2 pathogenesis.
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1 | INTRODUCTION

Coronaviruses (CoVs) are serious pathogens that infect re-

spiratory, gastrointestinal, and central nervous systems.1 Severe

acute respiratory syndrome‐CoV‐2 (SARS‐CoV2), or COVID‐19
has spread across 213 countries and territories. Undoubtedly,

SARS‐CoV‐2 is now much more hazardous than expected com-

pared to previous outbreaks such as the H1N1 pandemic which

caused 12 429 deaths over a year while SARS‐CoV‐2 caused more

than 13 000 over 5 weeks in the United States.2 In addition, there

are no available vaccines or specific antiviral drugs for COVID‐19
patients. Consequently, the current treatment protocols depend

mainly on supportive treatment as well as involve some pre-

viously used drugs of SARS‐ and MERS‐CoV due to genetic si-

milarity.3‐6 SARS‐CoV‐2 may have neuroinvasive and neurotropic

potential as some patients have demonstrated neurologic symp-

toms such as nausea, vomiting, headache, acute cerebrovascular

problems, and ataxia.7‐9 This report discusses the clinical, radi-

ological, and laboratory features, and the outcome for the first

case of SARS‐CoV‐2 presenting with focal epilepsy.
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2 | CASE PRESENTATION

On 17 March 2020, a 73‐year‐old female presented to the Emergency

Department of Klinikum Altmühlfranken Weißenburg Hospital,

Germany, complaining of two‐morning separate attacks of painful muscle

stiffening and twitching in the left arm and leg. Each episode persisted for

few seconds with no associated symptoms. Furthermore, she reported a

2‐day‐history of fatigue, mild night dry cough, and back pain at the cer-

vical and thoracic regions. Apart from her well‐controlled arterial hy-

pertension, she had no other pre‐existing conditions, no history of

seizures, and no significant habits. Upon complete assessment, the patient

was awake and oriented without any neurological deficits or electro-

cardiography abnormalities. She was subfebrile (37.4°C) with a blood

pressure of 177/84 mm Hg, oxygen saturation of 100%, respiratory rate

of 15 breaths/minute, and heart rate of 99 beats/minute. At this stage,

the patient developed a similar cramp attack at 0:12 PM that lasted for

15 seconds (Figure 1). Further neurologic consultation excluded me-

ningitis and stroke, while focal epilepsy was considered in the differential

diagnosis. Noncontrast cranial computed tomography (CT) scan showed

mild dilatation of the lateral ventricles with prominent fissures and sulci.

Scattered deep white matter hypodensities were noted (suggestive of

chronic small vessel ischemia). We did not identify any obstructive le-

sions. Moreover, no evidence of intracerebral hemorrhage, brain ische-

mia, or infarction was present. CT carotid angiography revealed proximal

left internal carotid artery plaques with focal calcification (slightly ste-

notic). Magnetic resonance imaging (MRI) of the brain showed a dilated

ventricular system with a patent and prominent aqueduct of Sylvius. The

callosal angle measured 66 degrees. No visible cerebrospinal fluid (CSF)

occlusion (findings suggestive of normal pressure hydrocephalus). Acute

or subacute ischemia, infarction, and intracerebral bleeding were ex-

cluded (Figures S1‐3). The patient, thereafter, was transferred to the

stroke unit, where she experienced another identical episode that lasted

for 30 seconds at 06:20 PM. Laboratory findings are detailed in Table 1.

On 18 March, the temperature started to rise, reaching 37.9°C,

and a mild night dry cough was also reported. Cervical spine MRI

showed diffuse degenerative changes with multiple disc bulge/pro-

trusion associated with moderate to severe neural foraminal stenosis

at C4‐5 and C5‐6 on the left side, and mild foraminal stenosis at C4‐5
on the right side. No significant spinal stenosis or evidence of mye-

lopathy was detected. On the same‐day evening, the patient had

another attack of tonic‐clonic seizure in the left arm, hand, and leg

without any neurologic deficits or loss of consciousness.

On 19 March, her temperature overrode 38°C, a mild night dry

cough was reported, and the patient developed another comparable

cramp episode. The cerebrospinal fluid sample was clear with slightly

elevated leukocytes (0.5/mm3), and the magnesium level was normal.

The blood culture was obtained and found to be sterile. Electro-

encephalography (EEG) was performed and was found to be normal. In

addition, autoimmune testing including antinuclear antibody, cyto-

plasmic antineutrophil cytoplasmic antibodies (ANCA), and perinuclear

ANCA were negative. Furthermore, ultrasound (US) imaging of the

abdomen showed cholecystolithiasis, yet the US pelvis was normal.

Echocardiography showed mild hypertrophy of the left ventricle while

the carotid duplex showed mild carotid stenosis. The chest X‐ray
showed increased interstitial markings bilaterally, with suspected right

middle‐inferior lobe infiltrate (Figure 2). The patient received three

doses of 400mg magnesium, levetiracetam 1,000mg was continued,

and lacosamide 50mg and clobazam 10mg twice daily were added.

On 20 March, the patient developed a noticeable cough, fever

(38°C‐38.5°C), and a similar cramp episode. In addition, C‐reactive
protein was noted to be increased; thus, the nasopharyngeal swab was

obtained. On the following day, the swap result came positive for

SARS‐CoV‐2.
Between 22 March and 25 March, the patient had a persistent

fever (38°C‐39°C), severe cough, and one cramp episode per day. The

muscle cramp was the main patient's complaint, and she described it as

extremely painful. Besides this, she even avoided standing and walking

as she was afraid of cramp recurrence. Along with the antiepileptic

regimen, the patient was symptomatically managed with normal saline,

paracetamol, ambroxol, acetylcysteine, and metamizole.

Between 26 March and 30 March, all symptoms were obviously

relieved, and the patient started to mobilize. However, the patient

had another similar cramping on 28 March, and her swap was still

positive on 30 March. The patient was then discharged home for self‐

F IGURE 1 Symptoms and maximum body

temperatures based on the day of illness and
day of hospitalization, from 15 March to
18 April 2020
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isolation on 31 March. A home nasopharyngeal swap was obtained

on 5 April, which was negative. On a recent follow‐up (18 April), the

patient declared no recurrent episodes.

3 | DISCUSSION

In this report, we showed the clinical, radiological, and laboratory fea-

tures, and the outcome for the first case of SARS‐CoV‐2 presenting with

recurrent focal seizures. Neurological complications involving central

(CNS) and peripheral nervous systems (PNS) are not uncommon fol-

lowing CoVs infection.7,10 Previous reports confirmed that SARS‐CoV
could present in the CSF11,12 and brain13 of SARS autopsies.

Recent studies have demonstrated an association between

SARS‐CoV‐2 infection and neurological problems such as nausea,

vomiting, headache, encephalitis, acute cerebrovascular problems,

ataxia, decreased level of consciousness, seizures, and Guillain‐Barré
syndrome.7,14,15 Noteworthily, a recent study observed that neurological

TABLE 1 Clinical laboratory findings of
the patient

Measure Reference

17 March—

Admission day 20 March 24 March

30 March—One
day before

discharge

Leukocytes 4‐9 ×109/L 6.33 4.19 3.42 6.25

RBCs 4‐5.2 million/mL 5.01 4.77 4.67 4.74

Hemoglobin 12‐16 g/dL 15.4 14.6 14.1 14.2

Hematocrit 36%‐46% 45.7 43.3 42.3 43.4

MCV 83‐103 fl 91.2 90.8 90.6 91.6

MCH 28‐34 pg 30.7 30.6 30.2 30

MCHC 32‐36 g/dL 33.7 33.7 33.3 32.7

Platelets 150‐350 109/L 173 138 161 347

Neutrophils 50%‐70% 61 … … …

Lymphocytes 25%‐40% 17 … … …

Monocytes 2%‐8% 18 … … …

Basophils 0%‐1% 1 … … …

CRP < 0.5 mg/dL 0.85 3.19 4

Procalcitonin <0.05 ng/ml 0.065 … …

Blood glucose 70‐115mg/dL 168.4 … … …

Serum

creatinine

0.5‐1.4 mg/dL 0.89 0.75 … …

GFR‐ CKD‐ EPI mL/min per

1.73 m2

64.4 79.8 … …

Urea 10‐50mg/d 25 35 … …

Sodium 136‐145mmol/L 134 135 … …

Potassium 3.5‐5.1 mmol/L 3.46 3.82 … …

Calcium 2.1‐2.5 mmol/L 2.45 … … …

Chloride 94‐107mmol/L 96 … … …

Magnesium 0.7‐1.1 mmol/L ‐ 0.9 … …

ALT 7‐35 U/L 22 33 … …

AST 13‐35 U/L 26 36 … …

Total bilirubin <1mg/dL 0.33 0.22 … …

LDH 135‐214 U/L 219 264 389 350

Alkaline

phosphatase

35‐104 U/L 37 32 … …

Abbreviations: ALT, alanine transaminase; AST, aspartate transaminase; CRP, c‐reactive protein;

LDH, lactate dehydrogenase; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular

hemoglobin concentration; MCV, mean corpuscular volume; RBC, red blood cell.
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problems had occurred early in the infection with a 24 to 48hours

median period to hospital admission.7 Of note, respiratory failure in some

infected individuals may be partially attributed to SARS‐CoV‐2
neuroinvasion.8 Patients with severe SARS‐CoV‐2 may have hypoxia,

metabolic and electrolyte imbalance, and multiorgan failure.3 Thus, it is

expected that subsequent clinical or subclinical seizures and status

epilepticus may develop in these patients.16 Therefore, it is substantial to

monitor patients with a critical condition using continuous EEG to avoid

delayed diagnosis of seizures.

Mao et al found that 36.4% of SARS‐CoV‐2 patients had several

neurologic manifestations. They also observed that patients with

severe infection, compared to nonsevere patients, were more likely

to develop neurologic problems, especially acute cerebrovascular

disease, conscious disturbance, and skeletal muscle injury.7 In addi-

tion, a recent report from Iran found a case of generalized convul-

sions following SARS‐CoV‐2 infection.17

Indeed, the angiotensin‐converting enzyme 2 (ACE2), which has been

known as the functional receptor for SARS‐CoV‐2, is present in multiple

human organs, including the nervous system, skeletal muscles, and in-

testine.18 This may explain how SARS‐CoV‐2 could gain access to the

brain tissue and induce neuronal damage.19 Zayet et al20 proposed that

the viral load might be correlated with neurological features as the viral

load of two encephalitis patients was higher than cases with no neuro-

logic features. Several other theories may explain the neuroinvasive po-

tential of SARS‐CoV‐2. First, SARS‐COV‐2 could invade the CNS through

the hematogenous or retrograde neuronal route like other respiratory

viruses. The hematogenous route entails virus access to CNS through

affecting the endothelial cells of blood‐brain‐barrier or infecting the

choroid plexus epithelial cells.21,22 The retrograde neuronal route through

the olfactory bulb, leading to inflammation and demyelination, may be

supported by the fact that some cases had sinusitis and smell impair-

ment.23 Second, the toxins produced by SARS‐CoV‐2 and inflammatory

cytokines by the brain24 could provoke the inflammatory cascade leading

to neuronal hyperexcitability via activation of glutamate receptors and

consequently resulting in acute seizures.25,26 Third, the SARS‐CoV‐2‐
mediated harmful immune response may lead to neurological problems.7

The authors observed that the lymphocyte counts were lower in patients

with neurological symptoms than without neurological symptoms. It was

also shown that individuals with severe infection had higher D‐dimer

concentrations compared to patients with nonsevere infection. Thus,

severely infected patients may be more likely to develop cerebrovascular

abnormalities.7 Healthcare professionals are on a learning phase of

SARS‐CoV‐2 clinical findings. As the present case has developed obvious

SARS‐CoV‐2 symptoms on day 4 of admission, this may explain the

delayed nasopharyngeal swap and emphasize on the value of earlier

nervous system presentation.

It is noteworthy that we did not perform a PCR for the CSF due to

the insufficient understanding of neuroinvasive potential at the early

SARS‐CoV‐2 pandemic, similar to previous studies.7,27,28 However,

other findings could confirm the association between SARS‐CoV‐2, our
observed manifestations, and its neuroinvasive potential.

4 | CONCLUSIONS

Neurologic manifestations are not uncommon and may occur early in

the infection course of SARS‐CoV‐2. Thus, clinicians should pay at-

tention to SARS‐CoV‐2 as a differential diagnosis to avoid delayed or

misdiagnosis and prevention of the present awful transmission.
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