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Background: Acute encephalitis can occur in different viral diseases due to infection of the brain or by an
immune mechanism. Severe novel coronavirus disease 2019 (COVID-19) is associated with a major
immune inflammatory response with cytokine upregulation including interleukin 6 (IL-6). We report a
case presenting with acute encephalitis that was diagnosed as having severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) infection with hyperinflammatory systemic response and recovered after
therapy with immunoglobulins and cytokine blockade.
Case report: A 39-year-old-man was brought to the Emergency Department with drowsiness, mental dis-
orientation, intermittent fever and headache. A brain magnetic resonance imaging showed extensive
involvement of the brain including cortical and subcortical right frontal regions, right thalamus, bilateral
temporal lobes and cerebral peduncles, with no leptomeningeal enhancement. Cerebrospinal fluid (CSF)
showed a leukocyte count of 20/mL (90% lymphocytes), protein level of 198 mg/dL, and glucose of 48 mg/
dL. SARS-CoV-2 was detected in nasopharyngeal swabs by reverse-transcriptase-PCR (RT-PCR) but it was
negative in the CSF. Remarkable laboratory findings in blood tests included low lymphocyte count and
elevated ferritin, IL-6 and D-dimer. He had a complicated clinical course requiring mechanical ventilation.
Intravenous immunoglobulins and cytokine blockade with tocilizumab, an IL-6 receptor antagonist, were
added considering acute demyelinating encephalomyelitis. The patient made a full recovery, suggesting
that it could have been related to host inflammatory response.
Conclusion: This case report indicates that COVID-19 may present as an encephalitis syndrome mimick-
ing acute demyelinating encephalomyelitis that could be amenable to therapeutic modulation.
� 2020 The Authors. Published by Elsevier Ltd on behalf of British Infection Association. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Background

The current pandemic of coronavirus disease 2019 (COVID-19)
poses major challenges to clinicians. Although patients usually pre-
sent with respiratory symptoms, a growing number of extra-
respiratory manifestations are being described as the disease
spreads throughout the world. Acute encephalitis can be the main
manifestation of different viral infections, either directly or by an
immune-mediated mechanism. Postmortem and experimental
studies have shown that both severe acute respiratory syndrome
coronavirus (SARS-CoV) and Middle East respiratory syndrome
coronavirus (MERS-CoV) could enter the brain and spread to vari-
ous areas, including thalamus and brain stem [1,2]. SARS-CoV has
additionally shown to cause immunopathological brain damage
[3]. SARS-CoV-2, the agent causing the novel coronavirus disease
2019 (COVID-19), is associated with a major immune inflamma-
tory response with abundant neutrophils, lymphocytes, macro-
phages, and cytokine up-regulation amenable to therapeutic
target [4,5].
Case report

A 39-year-old man that was brought to the emergency depart-
ment in the second week of March 2020 due to mental disorienta-
tion and inconsistent language disorder. During the previous two
weeks the patient had felt fatigue and malaise, and five days before
he developed intermittent fever up to 39 �C with mild headache. At
the time of admission, neurological examination revealed a
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tendency to drowsiness, minimal stiff neck and paraphasia. Initial
laboratory data included a white blood cell count of 4.400/uL (nor-
mal value, 4.00–11.00/ uL)with mild lymphopenia of 1.10/ul (nor-
mal value, 1.50–4.50/ul). A brain computed tomography (CT) scan
without contrast and a chest X-Ray were normal. Lumbar puncture
(LP) revealed clear cerebrospinal fluid (CSF) with a leukocyte count
of 20/uL (90% lymphocytes), 0 red cells/uL, protein level of 198 mg/
dL (normal value, 12.00–60.00 mg/dL), and glucose of 48 mg/dL
(normal value, 45.00–80.00 mg/dL). Gram staining was negative.
The patient was treated empirically with intravenous acyclovir,
pending on the microbiological results. Over the following hours
the level of consciousness and the confusional state deteriorated.
A polymerase-chain-reaction (PCR) multiplex in CSF for several
neurotropic viruses including cytomegalovirus, enterovirus, herpes
simplex virus 1 and 2, human herpesvirus 6, human parechovirus
and varicella-zoster virus showed negative results. Given the
COVID-19 pandemic in Spain, this diagnosis was considered and,
unexpectedly, the determination of SARS-CoV-2 by reverse-
transcriptase-PCR (RT-PCR) assay in nasopharyngeal swabs was
positive, subsequently confirmed in a second sample. RT-PCR for
SARS-CoV-2 in the CSF was negative. Serological tests for HIV, Tre-
ponema pallidum and Borrelia burgdorferi were negative. A brain
magnetic resonance imaging (MRI) 1.5 Tesla showed a hyperinten-
sity at the cortical and subcortical right frontal regions, right thala-
mus and mammalary body, bilateral temporal lobes and cerebral
peduncles, with no leptomeningeal enhancement (Fig. 1). Even in
the absence of symptoms, a chest CT scan was performed showing
bilateral findings typical of COVID-19 located in the posterior seg-
ment of the upper lobe, the right lower lobe and the lingula (Fig. 2).
Antiviral therapy with lopinavir/ritonavir (400/100 mg bid) and
subcutaneous interferon beta-1b (250 mcg/48 hours) were started.
Three days after admission the patient remained febrile and his
clinical condition worsened. Intravenous immunoglobulins (0.4
gr/kg/day for 5 days) were added considering acute demyelinating
encephalomyelitis. Over the next few days he developed progres-
sive pulmonary infiltrates and was transferred to intensive care
with respiratory failure requiring mechanical ventilation. Remark-
able laboratory findings included: ferritin, 866 ng/mL (17.9–464.0),
IL-6, 135.7 pg/mL (0.00–7.00), D-dimer, 1.93 mg/L (0.00–0.50).
Treatment with intravenous tocilizumab (400 mg/24 hours for
3 days) followed. His condition improved within five days and
Fig. 1. Magnetic Resonance Imaging (MRI) 1.5 Tesla axial FLAIR (left) and coronal FLAIR (r
subcortical right frontal regions, right thalamus and mammalary body, bilateral tempor
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mechanical support could be discontinued. Consecutive nasopha-
ryngeal SARS-CoV-2 remained positive during the first two weeks
of hospitalization. A second MRI performed on the 28th day of
admission showed an outstanding improvement of the brain
lesions (Fig. 3). Thirty days after admission, the patient is in good
clinical condition, although a mild confusional state remains.
SARS-CoV-2 is no longer detected by RT-PCR in nasopharyngeal
swabs.
Discussion and conclusions

As the COVID-19 pandemic continues, neurological manifesta-
tions of the disease have become increasingly apparent and spo-
radic cases of encephalitis have already been reported [6,7].
During other pandemics of respiratory pathogens, including
H1N1 influenza, there were similar reports of patients with neuro-
logical complications, including cases of encephalitis [8,9].

In a nationwide surveillance study to investigate the spectrum
of neurological and psychiatric complications of COVID-19 across
the UK, altered mental status including encephalopathy or
encephalitis and primary psychiatric diagnoses was the second
most common neuropsychiatric complication, often occurring in
younger patients. Seven of the 153 cases notified to the registry
presented with encephalitis [10]. Among 1760 patients with
COVID-19 admitted to Bergamo, Italy, 137 (7.8%) developed a neu-
rologic complication [11]. Based on clinical characteristics, CSF
data and neuroimaging, the diagnosis of encephalitis was estab-
lished in five patients, among whom one was herpes simplex virus
1-related, one necrotizing encephalitis, and two patients had SARS
CoV-2 detected in CSF by RT-PCR. Despite most of the patients with
altered mental in this cohort had a brain MRI performed, they did
not observe any case of acute disseminated encephalomyelitis, an
immune mediated disease that often occurs following viral infec-
tions [12].

The case reported here indicates that COVID-19 may present as
an encephalitis syndrome mimicking acute demyelinating
encephalomyelitis that could be amenable to therapeutic modula-
tion. Indeed, the patient recovered after therapy with
immunoglobulins and cytokine blockade. The exact pathogenic
mechanism involved in the neurological injury in this case is
ight). First MRI obtained at presentation showing a hyperintensity at the cortical and
al lobes and cerebral peduncles (arrows), with no leptomeningeal enhancement.



Fig. 2. Computed tomography scan (CT scan) showing the typical bilateral images of COVID-19 located in the posterior segment of the upper lobe, the right lower lobe and
the lingula (arrows).

Fig. 3. Magnetic Resonance Imaging (MRI) 1.5 Tesla axial FLAIR (left) and coronal FLAIR (right). Second MRI performed on the 28th day of admission showing less
hypothalamic signal abnormality than in the previous study with persistence of subtle contrast uptake in the region of the mammalary bodies (arrow); the rest of the supra-
and infratentorial involvement lesions have disappeared.
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difficult to ascertain due to the lack of brain pathology samples.
Although it might have been due to direct viral infection of neu-
ronal cells, as it has been shown by brain necropsy in different
cases of SARS-CoV [3,13,14], it could also be related to a specific
host inflammatory immune-mediated response. The negative RT-
PCR CSF results for SARS-CoV-2 along with the hyperinflammatory
systemic response observed and the impressive findings in the MRI
after therapy with immunoglobulins and tocilizumab suggest an
acute disseminated encephalomyelitis.
Ethical approval and consent to participate
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consent was obtained from the patient for publication of this case
report.
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