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Neuro-COVID due to response against the virus
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To the Editors

We enjoyed reading the excellent review article by Bra-
tosiewicz-Wasik concerning the pathophysiology of neu-
ro-COVID [1]. This study is appealing, but it raises several
points deserving of a response.

In addition to the primary action of the virus in the central
and peripheral nervous system (CNS, PNS), which requires
that SARS-CoV-2 has invaded the CNS or PNS, neuro-COVID
can be due to a number of pathophysiological mechanisms
which do not require the presence of the virus in the CNS or
PNS, but should nonetheless be considered in the diagnostic
and therapeutic management of neuro-COVID manifestations.

These secondary mechanisms are responsible for the vast
majority of neuro-COVID manifestations and include the
immune response against the virus, which can trigger the
development of immune-mediated neurological diseases such
as immune-encephalitis, acute haemorrhaghic necrotising
encephalopathy (AHNE), acute demyelinating encephalo-my-
elitis (ADEM), Bickerstaff encephalitis (BBE), optic neuritis,
cerebral vasculitis, multiple sclerosis (MS), neuro-myelitis op-
tica (NMO) or transverse myelitis in the CNS, Guillain-Barre
syndrome (GBS), Parsonage-Turner syndrome, pure autonom-
ic syndrome, myasthenia or myasthenic syndrome in the PNS,
and autoimmune diseases in other organs or systems, such as
immune-thrombocytopenia, immune system defects, immune
thyroiditis, autoimmune hepatitis, and necrotising myositis.
Immune thrombocytopenia can be complicated by hyper-co-
agulability, which can lead to ischaemic stroke or venous sinus
thrombosis (VST), or by hypo-coagulability, which can lead
to intra-cerebral bleeding, subarachnoid bleeding, or haem-
orrhaghic stroke. Autonomic neuropathy can be complicated
by arterial hypotension, syncope, or atrial fibrillation.

Secondary mechanisms affecting the CNS predominantly
result from involvement of the heart and the large arteries.
Cardiac involvement in infection may manifest as myocarditis,
endocarditis, Takotsubo’s syndrome, myocardial infarction,
aortic dissection, or carotid artery dissection. Complications
of these conditions may be heart failure or supra- or ventricu-
lar arrhythmias, which can give rise to low output failure,
thrombus formation, or embolism leading to ischaemic stroke.

Last but not least, we need to remember that anti-COVID
drugs, drugs given to manage patients in the ICU with severe
COVID-19, and measures entirely unrelated to drugs, can all
be harmful to the CNS or PNS.

The side effects of these drugs and/or approaches can be easi-
ly misinterpreted, but are in fact iatrogenic. They could be termed
‘tertiary mechanisms’ and can be easily retraced if the therapeu-
tic management of patients with mild, moderate, and severe
COVID-19 is thoroughly reflected upon. Tertiary mechanisms
should be clearly delineated from primary and secondary mech-
anisms, in order to better recognise them and to adapt future
therapeutic management. Those that are potentially neurotoxic
are daptomycin, linezolide, lopinavir, ritonavir, cis-atracurium,
clindamycin, pegylated interferon-alpha, umifenovir, favipiravir,
and steroids [2]. Potentially myotoxic anti-COVID-19 drugs in-
clude chloroquine, azithromycin, remdesivir/lopinavir, steroids,
and tocilizumab. Additionally, COVID-19 patients may take
drugs for comorbidities; these can be myotoxic and even trigger
rhabdomyolysis in association with the viral infection [3]. These
compounds include placitaxel, propofol, imastinib, piperacillin,
meropenem, hydrochlorothiazide, and acetaminophen [3].

We do not agree that cerebral hypoxia is a mechanism
underlying neuro-COVID [1]. Most SARS-CoV-2 infected
patients with pneumonia develop dyspnoea, which is usually
adequately and quickly managed by the treating physicians.
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Arguments against hypoxia as a pathophysiological mecha-
nism of neuro-COVID are that patients with severe pneumonia
are usually monitored on the ICU, and that the typical stigmata
of hypoxic brain damage are not seen on cerebral MRI, except
in cases with prolonged cardio-respiratory resuscitation.

Overall, the elegant review by Bratosiewicz-Wasik has
some limitations which challenge the results and their in-
terpretation. These limitations should be addressed so as to
further strengthen the conclusions.
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