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Abdominal pain e respiratory distress ¢ status epilepticus ¢ vomiting

Infectious Diseases ¢ Pediatrics and Neonatology

Unusual clinical course

As the severe acute respiratory syndrome coronavirus 2 (SARS CoV2) spreads around the world infecting peo-
ple of all ages, clinicians and researchers are working to gather data on the presentation of coronavirus dis-
ease (COVID-19). Further study is necessary to better diagnose and treat COVID-19 patients.

We describe the case of an 8-year-old boy admitted with status epilepticus, who also tested positive for COVID-19,
while afebrile, with no initial respiratory symptoms. Benzodiazepines were given per treatment guidelines, abat-
ing the seizure activity. He subsequently developed respiratory distress and desaturation requiring temporary
emergent intubation. All clinical symptoms resolved within a few hours. Results of a computed tomography
(CT) scan of the brain were within normal limits. Results of a 24-h electroencephalogram (EEG) were abnormal,
indicative of diffuse cerebral dysfunction. As a result of intubation and findings of bilateral infiltrates on chest
x-ray, a COVID-19 test was administered and the result was positive.

For proper diagnosis and treatment, patients and clinicians should be aware that COVID-19 may not present
in the typical fashion of respiratory distress and fever. The present case suggests a rare neurological presenta-
tion of COVID-19.

COVID-19 e Pediatrics ® SARS Virus ¢ Status Epilepticus
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Background

The rapid spread of the coronavirus disease (COVID-19), orig-
inating in Wuhan, China, has resulted in a pandemic affecting
millions of people worldwide. The presentation of COVID-19
can range from asymptomatic to severe respiratory distress [1].
Data from China and the United States suggest children have
a milder disease course than adults. While most adults pres-
ent with fever, cough, and shortness of breath, children can
present atypically [2]. Here, we present a pediatric case of
COVID-19 with the initial presentation of status epilepticus.

Case Report

On April 22, 2020, an 8-year-old boy with a history of atten-
tion deficit hyperactivity disorder (ADHD), motor tics, and a
recent seizure presented to the Emergency Department (ED)
in status epilepticus. His mother reported that he woke up
early in the morning of presentation complaining of nausea
and abdominal pain. She noted his head was turned to the
left and his eyes were looking upward. He had 3 episodes of
vomiting that were non-bilious and non-bloody while his head
was still turned left. While being transported to the ED, he
was reportedly in and out of consciousness. The mother de-
nies any shaking movement in the body, drooling, urination,
or defecation during that time. She also denied he had fever,
cough, diarrhea, shortness of breath, recent travel, or known
COVID-19 exposure.

Results of a routine EEG at a neurology visit 2.5 weeks prior to
this presentation were abnormal, with intermittent spikes and
waves. Neurology had been monitoring the boy due to ADHD
and recent complaints of motor tics. The diagnosis of possi-
ble pediatric autoimmune neuropsychiatric disorders associ-
ated with streptococcal infections (PANDAS) was made and
he was placed on a 10-day course of amoxicillin. His moth-
er was advised to administer only amoxicillin for the first 5
days and then to administer amoxicillin along with cefdinir for
the next 5 days, both of which can lower the seizure thresh-
old. An MRI scheduled for May 12 was postponed due to the
COVID pandemic.

In the ED, a left-sided focal seizure with rhythmic movement of
the left arm and blinking of the left eye was observed, which
the parents stated had been occurring for 30 minutes. Vital
signs were stable and the patient was afebrile. His body weight
was 45.0 kg. Lorazepam 2 mg intravenous (IV) with a load-
ing dose of 2250 mg (50mg/kg) of levetiracetam IV was given
and the seizure seemed to abate. The patient began to have
agonal breathing and desaturations and was emergently in-
tubated. The need for intubation and the chest x-ray prompt-
ed a COVID-19 test.
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Figure 1. A chest X-ray revealing right upper-lobe infiltration.

The chest X-ray revealed bilateral infiltrates (Figure 1), for which a
dose of ceftriaxone 2000 mg IV was given. The results of a brain
CT scan without contrast were within normal limits. Laboratory
results revealed normal chemistries and bloodwork, including
a normal coagulation panel. Blood culture and urine cultures
displayed no growth. The result of reverse transcription-poly-
merase chain reaction testing (RT-PCR) for SARS-CoV-2 was pos-
itive from the St. Joseph’s Health Microbiology Laboratory, and
all other respiratory pathogen results were negative. As a re-
sult of clinical experience and recommendations at that time,
a 5-day course of oral hydroxychloroquine 200 mg was initiated.

Soon after arrival at the Pediatric Intensive Care Unit (PICU),
he was extubated and was stable on room air with no fur-
ther seizure activity. Methylprednisolone 40 mg IV push and
magnesium 1 g IV were given daily for respiratory support, as
well as daily oral preparations of cholecalciferol 50 mcg and
ascorbic acid 500 mg for additional nutritional support. Daily
therapeutic enoxaparin 40 mg subcutaneous was given dur-
ing hospitalization. His temperature remained normal during
his entire hospital stay.

Laboratory results on day 2 displayed a change from admis-
sion in absolute neutrophil count, from 5.65x103/mm?3 to
8.56x10°/mm?, and a decrease in absolute lymphocyte count,
from 5.5x10%/mm? to 0.96x10%/mm3, with a neutrophil-to-lym-
phocyte ratio of 8.92. The 24-h EEG result was abnormal, indic-
ative of diffuse cerebral dysfunction of non-specific etiology.
The patient remained clinically stable and was discharged
home to quarantine and to finish a course of hydroxychloro-
quine with outpatient MRI and neurology follow-up.

Discussion

Due to the rapid spread of the coronavirus and with most
cases occurring in adults, the impact on children is difficult to
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assess. While fever, cough, and shortness of breath are among
the most commonly reported symptoms in adults, a signifi-
cantly lower percentage of children have these 3 symptoms.
The lack of data on pediatric COVID-19 cases makes diagnos-
ing COVID-19 more challenging in the children [2]. The pre-
sentation of a child in status epilepticus, while afebrile, with
no signs of initial respiratory concerns, draws attention to the
need for data regarding the most typical pediatric presenta-
tion of COVID-19 disease.

In the disease course of this particular COVID-19 patient, it
is unclear whether the respiratory distress and desaturation
requiring short-term intubation were results of the COVID-19
infection or a sequelae of status epilepticus. Our patient had
no notable respiratory symptoms for the remainder of his hos-
pital stay, and none of the home contacts ever exhibited any
signs of fever or respiratory symptoms.

As the clinical spectrum of pediatric presentation of COVID-19
has yet to be established, clinicians should be aware of the po-
tential for COVID-19 to present with other organ involvement,
such as neurologic symptoms. Our patient presented with pre-
dominant neurologic symptoms, and subsequent chest x-ray
evaluation and COVID-19 testing revealed COVID-19 infection.
Due to the initial presentation of status epilepticus, COVID-19
was not initially considered. Given our patient’s recent anti-
biotic use and neurologic history, there were multiple poten-
tial causes for the presentation of status epilepticus, which
also made COVID-19 initially appear less likely. If intubation
and therefore chest x-ray after seizure had not been required,
he may have never been tested for COVID-19. As seen in this
case, when a child presents with other potential causes for
neurological symptoms, it is important for clinicians to consid-
er COVID-19 as a potential diagnosis, even in a patient with
mild respiratory symptoms.

This case of status epilepticus as the predominant presen-
tation of COVID-19 also raises the question of the neuroin-
vasive ability of SARS-CoV-2. Many viruses, including influ-
enza, adenovirus, and respiratory syncytial virus, have been
known to induce seizures [3]. Middle-Eastern respiratory syn-
drome coronavirus (MERS-CoV) causes dysfunction in sever-
al organ systems, including the respiratory, renal, cardiovas-
cular, and central nervous systems. Some reported cases of
MERS-CoV presented with coma, ataxia, and focal motor def-
icits [4]. Evidence supporting the ability of some coronavirus-
es to invade the brainstem suggests the possibility that SARS
CoV2 has a similar ability to invade the central nervous sys-
tem [5]. Coronaviruses can enter cells that express angioten-
sin-converting enzyme 2 (ACE2), which has been found to be
expressed by neurons and glial cells [6].
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Research involving 214 hospitalized COVID-19 patients in
Wuhan, China, revealed 36.4% had neurologic manifestations
such as acute cerebrovascular disease, impaired conscious-
ness, and skeletal muscle injury [7]. Other COVID-19 patients
have been reported to have neurologic symptoms of headache,
nausea, and vomiting [5]. In the present patient, no tests of
cerebrospinal fluid were done to definitively show if the vi-
rus directly infected the brain, but his initial predominant pre-
sentation of status epilepticus supports the idea that SARS-
CoV-2 can induce seizures through a neurotropic mechanism.
Additionally, there have been reports of adult cases of COVID-19
with the predominant symptom of status epilepticus, which
further suggests pediatric patients can present similarly [8].

As the investigation into the characteristics of COVID-19 de-
velops, some studies have assessed the potential benefit of
monitoring the neutrophil-to-lymphocyte ratio (NLR). A retro-
spective analysis of COVID-19 patients at a hospital in Wuhan,
China suggested the NLR is an independent risk factor for mor-
tality in hospitalized COVID-19 patients [9]. Analysis of the
immune response in hospitalized COVID-19 patients showed
most had an increase in NLR and T lymphopenia, which were
more evident in severe cases [9,10]. Our patient was admit-
ted with a normal NLR, but on the 2" day of hospitalization
he had an increased NLR of 8.9 and lymphopenia. Studies on
the NLR have been limited to adults and the relevance of the
NLR as a prognostic indicator for children has yet to be deter-
mined. Although our patient had an increased NLR and a pos-
itive clinical outcome, research suggests it could be of ben-
efit to monitor NLR and lymphocyte count when diagnosing
and treating COVID-19.

As the world continues to deal with this pandemic, clinicians
must be aware of the possibility of neurologic presentations
of COVID-19 to avoid missing or delaying diagnosis. It is also
important to note that the absence of initial respiratory symp-
toms in COVID-19 patients does not rule out the possibility of
sudden respiratory distress. Although the data suggest chil-
dren have a milder disease course than adults, it is important
to develop a better characterization of pediatric presentation
for diagnostic purposes and to better understand the trans-
mission dynamics in children [1,2,11].

Conclusions

This case report demonstrates that a predominant neurolog-
ical presentation of status epilepticus can occur in patients
with COVID-19. More information on the characteristics of the
clinical course of COVID-19 is needed to better diagnosis and
treat COVID-19, especially in children.
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