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ABSTRACT

The global pandemic of COVID-19 is caused by the novel coronavirus SARS-CoV-2,
which often causes flu-like symptoms and can progress to severe respiratory illness.
Thus, as the disease spreads, COVID-19 cases have multiplied across the world, and
manifestations involving multiple systems have been described. We report a case of
COVID-19-associated meningoencephalitis in a Brazilian male patient who presented with
seizures and altered mental status. To the best of our knowledge, this is the first reported
case of COVID-19-associated meningoencephalitis in Brazil. COVID-19-associated
meningoencephalitis is a rare manifestation of this viral infection and clinicians should be
aware of this possible complication.
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INTRODUCTION

The novel coronavirus disease or COVID-19 is caused by SARS-CoV-2, another
RNA virus SARS-CoV that emerged in Wuhan, China, in 2019". Currently, since the
World Health Organization officially declared a pandemic state on March 11, 2020,
SARS-CoV-2 infection still affects millions of people worldwide?. The most common
clinical manifestations of COVID-19 are flu-like symptoms, pneumonia and the acute
respiratory distress syndrome (ARDS)%. However, a wide variety of symptoms related
to different organs and systems have been reported. The more affected systems after
the respiratory tract are cardiac®, central nervous system (CNS)%, gastrointestinal
and renal®. Regarding the neurological involvement, the more commonly reported
symptoms are headache, dysgeusia and hyposmia or anosmia. Severe neurological
impairment such as encephalitis, meningitis, Guillain-Barré syndrome and vascular
events have been described, but they are rare’. Several pathological mechanisms
have been proposed, such as the direct action of SARS-CoV-2 in the CNS, viral
dissemination through neuronal pathways, hematogenic invasion, immune-mediated
lesions due to the cytokine storm syndrome and CNS-related hypoxic lesions’. Herein,
we report a case of COVID-19-associated meningoencephalitis in a male patient
hospitalized during the first wave of COVID-19 in Brazil. In addition, we performed
a literature review using the PubMed database and the descriptors meningitis and
COVID-19, or meningoencephalitis and COVID-19. This case report is part of a
cohort study approved by the Research Ethics Committee of Hospital Sao José de
Doengas Infecciosas (HSJ) (CAAE N°35017820.1.0000.5044). An informed consent
to publish the patient’s clinical data was provided by the patient.

@ @ @ This is an open-access article distributed under the
vamrrmm terms of the Creative Commons Attribution License.
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CASE REPORT

A 68-year-old Brazilian man sought the emergency
department (ED) in July 11, 2020, presenting with
generalized clonic seizures, nausea, vomiting and altered
mental status that started the day before and fever two days
before admission. He had no respiratory symptoms. Upon
physical examination, the patient was afebrile, disoriented,
had a heart rate of 89 bpm and a respiratory rate of 20 rpm,
normal vesicular breath sounds in both lungs, accompanied
by nuchal rigidity, negative Brudzinski , Kernig and Lasegue
signs. The cranial computed tomography (CT) findings
were normal. Chest CT findings were unremarkable.
Cerebrospinal fluid (CSF) analysis revealed 23 cells/mm?
(89% lymphocytes, 6% monocytes and 5% neutrophils),
protein 52 mg/dL, and glucose 58 mg/dL. The CSF
gram, fungal stains and bacterial cultures were negative.
Intravenous acyclovir was administered. Multiplex
PCR (FilmArray Meningitis Encephalitis Panel) of CSF
was negative for Streptococcus pneumoniae, Neisseria
meningitidis, Haemophilus influenzae, Herpesvirus,
Varicella-zoster virus, Cytomegalovirus and Cryptococcus
spp. After the results of multiplex PCR, the antiviral
administration was discontinued. SARS-CoV-2 was
detected by qPCR in a nasopharyngeal and oropharyngeal
swab using the Charité, Berlinprotocol for SARS-CoV-2 (E)
Bio- Manguinhos kit®. Later, SARS-CoV-2 RNA was also
amplified in CSF specimens using the CDC protocol®. Cranial
magnetic resonance imaging (MRI) showed leptomeningeal
enhancement and diffuse alteration of the bilateral
periventricular white matter suggestive of encephalitis
(Figure 1). On day 9 of hospitalization, although the patient
presented with neurological improvement, he developed
new episodes of fever, cough and purulent sputum. Chest
radiography revealed a pulmonary consolidation. Chest
CT revealed bilateral pleural effusion and a right lobe

Figure 1 - Brain MRI with areas of hyperintensity in T2w-FLAIR
on the bilateral periventricular white matter and leptomeningeal
enhancement: (A) Sagittal plane; (B) and (C) Coronal plane.
MRI = magnetic resonance imaging; T2w-FLAIR = T2-weighted
fluid-attenuated inversion recovery.
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consolidation without ground-glass opacities. A 10-day
regimen of meropenem and vancomycin was administered.
He presented with clinical improvement and was discharged
after 20 days of hospitalization.

DISCUSSION

The neurological findings related to SARS-CoV-2
infection and the pathogenesis of the disease in the CNS are
not completely understood. Previous studies in autopsies
revealed the presence of the virus in the CSF and brain
parenchyma, which may suggest its tropism and ability to
penetrate the CNS™0",

The two main hypotheses are based on neurotropism by
the direct invasion of SARS-CoV-2 in the CNS and indirect
mechanisms mediated by the cytokine storm. In a study of
post-mortem brain biopsies from patients with COVID-19,
activation of microglia and infiltration of cytotoxic T
lymphocytes were observed, mainly in the brainstem and
cerebellum. Microglia express the CD68 marker intensely,
causing an increase in the phagocytic activity™. Among
the main pathways that the virus can reach the CNS is the
hematogenous pathway, which has already been described
for other coronaviruses. In addition, viral particles have
been found in the capillary endothelium and frontal
lobe neurons in autopsies, corroborating this statement.
However, in the neuronal pathway, the virus infects nerve
endings and migrates across synapses to reach the CNS”-",

The presence of neurological symptoms in COVID-19
usually occurs in more than one-third of patients’. The
olfactory nerve is the main affected neuronal via due
to its proximity to the nasal cavity, the primary site of
SARS-CoV-2 infection. The finding of hyposmia or
anosmia in the early stages of the disease is frequently
observed in many patients', showing that SARS-CoV-2
may have a tendency for neuro-invasion'®"2,

Neurological syndromes have also been associated with
SARS-CoV-2 infection. Encephalitis, meningitis, acute
disseminated encephalomyelitis, Guillain-Barré syndrome
and acute stroke have been reported®”'®. The first case of
COVID-19-associated meningoencephalitis was described
in a 24-year-old man that had intense headache and fever®.
The MRI revealed hiperintensity along the wall of the
inferior horn in the right lateral ventricle, as well as hyper
intense signal changes in the right mesial temporal lobe
and hippocampus®.

Since then, other cases have been reported worldwide,
but still represent few cases compared to the large pandemic
scale®'320, Table 1 shows all reported cases of meningitis
and meningoencephalites in PubMed database until
September 2021. Positive RT-PCR in CSF seems to be a rare
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finding. Furthermore, the sensitivity and specificity of RT-
PCR in CSF are unknown®. We only found two cases with
positive RT-PCR for SARS-CoV-2 in CSF in the literature
review. Herein, we describe the first case of SARS-COV-2
detected in CSF in Brazil.

In a recent systematic review of 61 cases, Mondal et
al.’?found that confusion, disorientation and altered mental
status were observed in 22.22% of cases. Kernig’s and
Lasegue’s signs were absent, although nuchal rigidity was
present in 9.25%2. In this case, the main symptoms were
seizures and altered mental status. Signals of meningism
were not detected.

Viral meningoencephalitis usually causes leptomeningeal
inflammation that may be present adjacent to the subpial
cortical lesions. Lymphocytic pleocytosis and CSF protein
levels are typically observed in viral meningoencephalitis”-',
Previous studies revealed that MRI without abnormalities
occurs in the majority of cases. However, the most common
abnormality reported was T2/FLAIR hyperintensity
affecting the temporal lobes, which may occur in other viral
conditions’-'2, Electroencephalography (EEG) may reveal
non-specific findings such as focal epileptiform discharges
and generalized slowness of the waves'.

In our case, the diagnosis of COVID-19-associated
meningoencephalitis was diagnosed based on clinical
symptoms, CSF analysis and MRI findings. EEG was
unavailable in our service and there was also a high
risk of SARS-CoV-2 transmission during the patient’s
transportation.

CONCLUSION

In conclusion, although COVID-19-associated
meningoencephalitis is a rare condition, in a pandemic
context, meningitis or encephalitis must be suspected
in acute neurological conditions. Herein, we presented
a case of COVID-19-associated meningoencephalitis in
Brazil, with a favorable prognosis. This case is unique and
provides evidence of neurological complications associated
with COVID-19. More studies are necessary to fully
understand the clinical implications of this rare neurological
complication. Physicians should be aware of this diagnosis.
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