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Although coronavirus disease 2019 (COVID-19) primarily manifests as a respiratory tract
disease, reports of neurological complications are increasing [1,2]. The pathophysiology of
central nervous system (CNS) injuries remains unclear. Data available suggest that endothelial
lesions, coagulation disorders, and excessive inflammation are the primary mechanisms
responsible for CNS manifestations. SARS-CoV-2 has limited potential for neuroinvasion, and
immune complex—mediated mechanisms do not play a major role in the disease
pathophysiology [3-5]. As a consequence, the management of COVID-19-related CNS
manifestations is poorly defined. We report a case of CNS vasculitis in a critically ill patient

with COVID-19, who dramatically improved with high-dose corticosteroids.

A 74-year-old man with no medical history presented with a 6-day history of fever, cough, and
confusion. Breath sounds were diminished in the left lung with bilateral basilar crackles.
Neurological examination was normal.

A nasopharyngeal swab for SARS-CoV-2 testing was positive by PCR. Chest computed

tomography (CT) showed bilateral diffused ground-glass opacities. Brain CT was normal.
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On day 4 after admission, he was transferred to the intensive care unit (ICU) because of acute
respiratory distress syndrome (ARDS). He required invasive mechanical ventilation, sedation
with midazolam and morphine for 7 days, neuromuscular blockade for 3 days, preventive
anticoagulation with low molecular weight heparin, and antimicrobial treatment with
cefotaxime and voriconazole. ARDS resolved, but the patient remained comatose for more
than 48 hours following discontinuation of all sedative agents. Contrast-enhanced brain
magnetic resonance imaging (MRI) revealed several acute ischemic strokes affecting different
vascular territories, right sulcal acute subarachnoid hemorrhage, and multiple bilateral
microbleeds (Figure 1), highly suggestive of CNS vasculitis. Cerebrospinal fluid analysis showed
white blood cell count of 9/mm?3 and red blood cell count of 905/mm3; glucose level was
4.6 mmol/L (plasma glucose level, 6.2 mmol/L), and protein level was 0.24 g/L. No organism
was observed on Gram stain and the culture was negative. PCR tests for SARS-CoV-2,
herpes simplex virus, and varicella-zoster virus were negative.

There were no clinical arguments for systemic vasculitis. Renal and hepatic functions were
preserved. Antinuclear antibodies, antineutrophil cytoplasmic antibodies, rheumatoid factor,
angiotensin-converting enzyme, and blood cultures were negative. A slight alteration of lupus
anticoagulant was detected but without anti-beta-2-glycoprotein or anti-cardiolipin,
suggesting a false positivity not uncommon in critical care patients.

Intravenous methylprednisolone was started on day 14 (1 g/day for 3 days, and then
1 mg/kg/day). Twelve hours after methylprednisolone was initiated, the patient woke up and
could be extubated. He was discharged from the ICU on day 24 on oral systemic
corticosteroids. Neurological examination returned to normal on day 28 and was still

unremarkable after 6 months.
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This observation of COVID-19-associated CNS vasculitis is remarkable by the early and total
recovery of neurological functions following initiation of high-dose corticosteroids. Of note,
the patient was admitted before the benefit of dexamethasone was documented by the
RECOVERY trial [6]. He therefore did not receive any corticosteroids before developing CNS
vasculitis. Interestingly, Timmons et al. reported the only case of biopsy-confirmed CNS
vasculitis that shortly followed a possible COVID-19 infection [7]. However, the authors were
unable to confirm the infection because SARS-CoV-2 PCR testing was unavailable during the
initial episode. The patient was treated with high-dose intravenous corticosteroids and
improved. Several viruses may induce vascular inflammation or occlusion by immune
complex—mediated mechanisms [8]. SARS-CoV-2-mediated disease is largely driven by
immunological and inflammation processes, the primary drivers of morbidity and mortality.
[3]. In children, SARS-CoV-2 has been associated with Kawasaki-like disease, a multisystem
inflammatory syndrome, mostly related to extensive vasculitis of medium-caliber vessels [9].
Although less documented, similar mechanisms may explain CNS vasculitis in adult patients
[10].

In the observation reported herein, introduction of high-dose corticosteroids was followed by
remarkable recovery of the neurological function, which strengthens the hypothesis of an
immune-mediated mechanism. Furthermore, the temporal sequence in our report and the
absence of arguments for systemic vasculitis suggest that COVID-19 was the causal factor of
CNS vasculitis. The non-specific neurological manifestations, especially in the ICU setting,
highlight the importance of brain imaging to diagnose complications and to select an
appropriate treatment. Corticosteroids might be the treatment of choice in patients with
COVID-19-associated CNS vasculitis. Physicians should be aware of this severe complication

associated with COVID-19 and of the potential benefit of high-dose corticosteroids.
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Figure 1. Man, 74 years old. Figure 1A, axial susceptibility-weighted imaging: multiple bilateral
microbleeds (arrows). Figure 1B, axial susceptibility-weighted imaging: right sulcal acute

subarachnoid hemorrhage (arrow).
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