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Abstract

Several typical and atypical neurological manifestations of viral pan-
demics have been reported. Neurological manifestations of the se-
vere acute respiratory syndrome coronavirus 2 (SARS-CoV-2) have
recently been reported. In this case report, we present a patient with
encephalopathy as a late neurologic manifestation of SARS-CoV-2
infection. The patient initially tested positive for the novel coronavi-
rus after presenting with fever, cough, and altered mental status. The
symptoms resolved within 5 - 7 days and the patient was discharged
home. He subsequently developed worsening encephalopathy in the
absence of respiratory symptoms, required hospitalization, and tested
positive for SARS-CoV-2. Complete workup was unrevealing other-
wise. We advise clinicians to be aware of late neurological manifesta-
tions of coronavirus disease 2019 (COVID-19) including encepha-
lopathy.
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Introduction

The severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) has rapidly spread, creating a global pandemic. While
the most frequently reported symptoms are fever, cough, and
dyspnea, it is recognized that the virus can invade the central
nervous system causing deleterious effects and a variety of neu-
rological symptoms. A recent retrospective study in Wuhan,
China reported that patients with severe infections related to
SARS-CoV-2 were more likely to exhibit neurological symp-
toms than the typical respiratory manifestations that would
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alert health care providers to an underlying SARS-CoV-2 in-
fection [1]. Neurological manifestations include, but are not
limited to, headache, disturbed consciousness, encephalopa-
thy, and paresthesias [2, 3]. In April 2020 science brief, the
World Health Organization reported that a prior infection with
SARS-CoV-2 does not necessarily provide immunity against a
second infection [4].

In this report, we present a case of a patient who tested
positive for SARS-CoV-2 on two separate occasions, 21 days
apart. The patient was initially admitted with respiratory symp-
toms along with altered mental status, but only with neurologi-
cal symptoms during the second hospitalization.

Case Report

A 67-year-old man presented to our facility on April 2, 2020
with fever, cough, lethargy, and worsening hallucinations. Past
medical history was significant for hypertension, type 2 diabe-
tes mellitus, and schizoaffective disorder treated with lithium
and carbamazepine. Family history was noncontributory. The
patient resided in a group home with a known underlying mild
intellectual disability. He denied sick contacts or recent trav-
els. Social history was unremarkable for any alcohol or recrea-
tional drug use.

On physical examination, the patient was febrile (38.2
°C) with a blood pressure of 139/85 mm Hg, heart rate of
95 beats/min, and respiration rate of 16 breaths/min. Oxygen
saturation was 92% on room air. Pulmonary examination re-
vealed normal effort and breath sounds without wheezes or
rales. On neurologic examination, the patient was alert, fully
orientated to self, time, and place with no focal neurologic
deficits. Laboratory workup included a complete blood count,
complete metabolic panel, blood culture and urinalysis, all of
which were unremarkable. Nasopharyngeal swab polymer-
ase chain reaction (PCR) for SARS-CoV-2 was positive. A
chest X-ray and a computed tomography of the head without
contrast were unrevealing. The patient was treated with hy-
droxychloroquine, 200 mg twice a day for 4 days. Oxygen
saturation was monitored throughout the hospitalization with
no evidence of hypoxia. He was discharged in a stable con-
dition 4 days after initial presentation. Follow-up telehealth
evaluation the following week reported generalized weakness
and a low-grade fever, but otherwise no new neurological
symptoms.

Three weeks following the initial presentation, the patient
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experienced worsening lethargy in the setting of decreased oral
intake, severe encephalopathy, and impaired balance. The rest
of the review of systems was unrevealing.

Initial neurological evaluation revealed severe encepha-
lopathy with a Glascow coma score of 11. Patient was awake
but inconsistently oriented and unable to follow complex com-
mands. Pupils were equal, round, and reactive to light. Ex-
traocular muscles were intact and no nystagmus was noted.
The remaining of the neurological examination was limited.
He was found to be hypothermic (33.9 °C). The hypothermia
resolved with warmed intravenous fluids and warming blan-
kets, but the patient remained severely encephalopathic. The
differential diagnosis for altered mental status included meta-
bolic derangements, toxicity from psychiatric medications in
the context of dehydration, and late neurologic manifestation
of SARS-CoV-2.

Laboratory workup revealed a white blood cell count
(WBC) 0f 16.21 x 103/uL, hemoglobin of 14.4 g/dL, and serum
glucose of 131 mg/dL. Complete metabolic panel was within
normal range. Lithium and carbamazepine levels were mildly
elevated to 1.5 mmol/L and 12.9 mg/L, respectively, but were
dose-adjusted, monitored, and subsequently found to be within
therapeutic range. No WBCs or nitrates were detected on uri-
nalysis. Cerebrospinal fluid (CSF) analysis revealed a clear
and colorless fluid with a mildly elevated protein count of 76
mg/dL and a WBC count of 3/puL (all lymphocytes). Complete
meningoencephalitis viral PCR panel was negative. SARS-
CoV-2 PCR testing was not performed on the CSF. An electro-
encephalogram revealed diffuse slowing consistent with mild
encephalopathy. No epileptiform discharges or electrographic
seizures were noted. Ten days after admission, patient exhib-
ited decreased inspiratory effort and breath sounds at the lung
bases. SARS-CoV-2 was detected in a nasopharyngeal swab
by PCR. The patient gradually improved with supportive care,
and gradually returned back to his neurologic baseline over the
course of several weeks.

Discussion

There is robust evidence that SARS-CoV-2 can gain access
to the central nervous system. PCR confirmed the presence
of SARS-CoV-2 in the CSF of infected patients. Prelimi-
nary data indicates nervous system involvement in 36% of
known infections [1]. Potential mechanisms of neurologic
injury include direct neurotropism, which has been pos-
tulated to be the mechanism underlying anosmia/ageusia
and encephalitis, systemic inflammatory responses result-
ing in hypoxic or toxic-metabolic nervous system injury,
or a delayed onset autoimmune-mediated mechanism [3].
Symptoms of central nervous system involvement include
dizziness and headache and peripheral nervous system in-
volvement causes gustatory and olfactory disturbance [1].
This raises the query of retrograde entry through the olfac-
tory bulb in addition to angiotensin-converting enzyme 2
receptor-mediated access [3, 5].

Our case describes the prolonged course of illness in a pa-
tient with an active SARS-CoV-2 infection. We propose a cor-
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relation between the acute viral infection and encephalopathy
due to central nervous system involvement. Complete workup
for toxic metabolic encephalopathy was unremarkable. While
we were unable to confirm the presence of SARS-CoV-2
through CSF PCR testing, this did not rule out encephalopathy
due to viral infection. Similar presentations have been docu-
mented in cases where SARS-CoV-2 was not detected in the
CSF but infection was confirmed with nasopharyngeal swab
PCR testing [6, 7].

Our case is consistent with previous reports of patients
with severe SARS-CoV-2 infections who present with neuro-
logic rather than the typical respiratory symptoms [1]. Further
studies are warranted to better understand the pathophysiology
and neurological implications of SARS-CoV-2.

Conclusions

A growing amount of evidence suggests that SARS-CoV-2
has a multitude of neurologic manifestations. To our knowl-
edge, our case is one of the few reported of encephalopathy
following a SARS-CoV-2 infection. Patients presenting with
symptoms suggestive of acute neurologic manifestations
should be evaluated carefully regarding recent symptoms of
infection to help identify and prevent late complications of
this novel virus.
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