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Dear editor,

Patients with severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) infection may experience neuro-
logical symptoms [1-3] which remain poorly understood
and could correspond to multiple pathophysiological
mechanisms. We herein report a case in which neuro-
logical symptoms appeared delayed from the respiratory
infection and suggested a post-infectious encephalitis.

In April 2020, a 58-year-old woman with a history of
hypertension and chronic kidney disease was admitted to
our intensive care unit after two neurological episodes.
The first was a clonic seizure followed by persistent apha-
sia and right-sided hemiparesis, for which she was admit-
ted to a general hospital. The next day, she developed an
unexplained coma requiring transferal to our hospital.
Upon arrival, she was comatose, unresponsive to verbal
and nociceptive stimulation with diffuse hyperreflexia
and showed tremulation of both arms. Pupillary assess-
ment was normal, and body temperature was 37.3 °C.
Concerns about airway protection prompted the intuba-
tion decision. Although brain CT scanner was normal,
thoracic CT scan revealed bilateral patchy ground glass
opacities suggestive of a mild coronavirus disease 2019
(COVID-19). Brain MRI showed bilateral lesions sugges-
tive of encephalitis (Fig. 1). Serial EEG was performed
and showed diffuse intermittent periodic activity pre-
dominating in derivations matching with the localization
of MRI lesions (Fig. 2a). At that time, the absence of epi-
leptic activity despite ongoing tremulations of both arms
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suggested that tremulations represented myoclonus of
subcortical origin. Lumbar puncture revealed no intrac-
ranial hypertension, and CSF analysis showed no menin-
gitis (WBC 2/mm?, proteins 0.28 g/L without oligoclonal
bands) nor infectious agent (including negative PCR for
herpesviridae), allowing the discontinuation of empiric
therapy with acyclovir, cefotaxime and amoxicilline.
Search for antibodies targeting intracellular and neuronal
cell surface antigens was negative on serum and CSF. Ele-
vated interleukin-6 at 723 pg/mL was found in CSF, con-
trasting with a moderately elevated serum level of 106 pg/
mL (reference range 0-7 pg/mL). On day (D) 4, clinical
deterioration with myoclonus worsening prompted the
insertion of a left retrograde jugular catheter for brain
oxygenation monitoring which showed profound desatu-
ration (SjvO, 47%) that persisted despite deep sedation
and attempts to increase cerebral oxygen delivery with
initiation of vasopressors and red blood cells transfu-
sion, consistent with an increased cerebral metabolic
rate. Considering the negative search for infectious
agents and the hypothesis of an inflammatory encephali-
tis, corticotherapy was initiated by daily 250 mg pulses of
methylprednisolone for 3 days, followed by 1 mg/kg/day.
Evolution was gradually favorable with jugular resatura-
tion over 70% within a day and progressive normalization
of the EEG (Fig. 2b). The patient was successfully extu-
bated on D12 with mild short-term memory impairment
and otherwise normal neurological examination. She was
discharged from the ICU on D17. During hospitaliza-
tion, search for SARS-CoV-2 RNA was repeatedly nega-
tive in respiratory (D1, D3, D10), feces (D3) or CSF (D1,
D3) samples. However, both anti-SARS-CoV-2 IgM and

©The Author(s) 2020. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://orcid.org/0000-0002-0639-5598
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13054-020-03389-1&domain=pdf

Picod et al. Crit Care (2020) 24:658

Page 2 of 4

Fig. 1 Brain MRI. Initial coronal (a, b) and axial (¢, d) fluid-attenuated inversion recovery postcontrast MRI displaying hypersignal or enhancement
of meninges, cortical and subcortical regions spread over the insula, the cingula, the medial part of the occipital areas and the internal part of the
left temporal lobe. 10-week follow-up MRI (e, f) demonstrates complete disappearance of leptomeningeal and cortical FLAIR hyperintensities and
enhancements, except for a subtle left-sided residual nodular leptomeningeal enhancement (arrow) adjacent to a cortical vein

IgG were positive in serum but not in CSF (ELISA, paired
samples taken on D10).

Several mechanisms could explain neurological mani-
festations associated with SARS-CoV-2, including direct
neuroinvasion, para- or post-infectious immunologi-
cal disorder, potential neurotoxicity of therapies and
toxic/metabolic encephalopathy, especially in the con-
text of high burden of proinflammatory cytokines that
characterizes severe COVID-19 [4-6]. At the time of
hospitalization, our patient was exempt from respira-
tory symptoms. Although direct search of viral RNA
was negative, a positive IgM serology suggested a recent

SARS-CoV-2 infection. Furthermore, focal lesions and
substantially higher CSF interleukine-6 level as compared
with serum sample argue for an autochthonous brain
inflammatory process rather than a toxic encephalopathy
induced by passive transfer of proinflammatory cytokines
from the systemic compartment [3]. Finally, the efficacy
of immunomodulation with corticosteroids supports an
immunological mechanism.

Taken together, these findings suggest that SARS-
CoV-2 could trigger a post-infectious inflammatory
encephalitis.
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Fig. 2 Electroencephalographic findings. On admission, the patient’s EEG showed intermittent slow periodic activity predominant on the
vertex and left hemisphere (a, 04/20/20), reactive to stimulation. Two weeks later (b, 05/04/20), both EEG and neurological status had nearly fully
recovered. Recording features: longitudinal montage (with vertex electrode in a), 10 s per page, 10 pvV/mm, 70 Hz high and 0.3 Hz low-frequency
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