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Introduction

This resource points to a selection of publications (including opinion pieces) related to the role of
the central nervous system (CNS) in coronavirus infections. It is meant to provide a starting point
for publications on this topic. A number of the hyperlinks refer to non-peer-reviewed articles, for
example on medRxiv.

It is not intended to be comprehensive or to give an opinion on the levels of evidence presented in
the articles, but to serve as an ‘entry point’ to the topic of neuropathology in relation to COVID-19
and to stimulate discussion. It will be added to as new publications become available.

Starting points

A good starting point into this topic — COVID-19 and its implications for neuropathologists — is a
one-page opinion piece in the recently established e-journal freeneuropathology.org.1 It highlights
the role of angiotensin-converting enzyme 2 (ACE2) receptors used by SARS-CoV2 as an entry
routezs and it is suggested that these receptors are expressed in endothelial cells and the brain.s

However, it is acknowledged that ACE2 expression levels in the CNS are lows and there are still
many uncertainties, and evidence how the CNS is entered remains vague.s

Experimental studies on transgenic mice suggest that SARS-CoV infection is neuro-invasives and
more details on the neuro invasiveness of SARS-Cov and SARS-Cov2 are given in a recent
review.s

Extensive neuronal pathology of SARS-CoV has been described in autopsy studies. Undoubtedly,
however, one-third of patients with COVID-19 infection had neurological manifestations which have
been documented in a retrospective study.s

A case report describes a neuroimaging study of COVID-19-associated Acute Hemorrhagic
Necrotizing Encephalopathy.s Despite, but also because of the uncertainties and varied levels of
evidence, neuropathology can help understanding CNS complications of SARS-CoV infections.

The Royal College of Pathologists
6 Alie Street

London E1 8QT

T: 020 7451 6700

F: 020 7451 6701

www.rcpath.org

Registered charity in England and Wales, no. 261035
© 2020 The Royal College of Pathologists Unique document reference number: G216


http://www.rcpath.org/

References

1 Cevik L, Alves MJ, Otero JJ. Neuropathologists play a key role in establishing the extent of
COVID-19 in human patients. Free Neuropathology, 2020;1:11.

2 Hoffmann M, Kleine-Weber H, Schroeder S, Kriiger N, Herrler T, Erichsen S, et al. SARS-CoV-2

Cell Entry Depends on ACE2 and TMPRSS2 and Is Blocked by a Clinically Proven Protease
Inhibitor. Cell. 2020. https://doi.org/10.1016/j.cell.2020.02.052

3 Walls AC, Park Y-J, Tortorici MA, Wall A, McGuire AT, Veesler D. Structure, Function, and
Antigenicity of the SARS-CoV-2 Spike Glycoprotein. Cell. hitps://doi.org/10.1016/j.cell.2020.02.058

4 Baig AM, Khaleeq A, Ali U, Syeda H. Evidence of the COVID-19 Virus Targeting the CNS: Tissue
Distribution, Host-Virus Interaction, and Proposed Neurotropic Mechanisms. ACS Chem Neurosci.

2020;11(7):995-8. https://doi.org/10.1021/acschemneuro.0c00122

5 Li YC, Bai WZ, Hashikawa T. The neuroinvasive potential of SARS-CoV2 may play a role in the
respiratory failure of COVID-19 patients. J Med Virol. 2020;n/a(n/a).

hitns://doi .

6 Netland J, Meyerholz DK, Moore S, Cassell M, Perlman S. Severe acute respiratory syndrome
coronavirus infection causes neuronal death in the absence of encephalitis in mice transgenic for

human ACE2. J Virol. 2008;82(15):7264-75. https://jvi.asm.org/content/82/15/7264

7 Gu J, Gong E, Zhang B, Zheng J, Gao Z, Zhong Y, et al. Multiple organ infection and the
pathogenesis of SARS. J Exp Med. 2005;202(3):415-24.

s Ling Mao, Mengdie Wang, Shanghai Chen, Quanwei He, Jiang Chang, Candong Hong, et al.
Neurological Manifestations of Hospitalized Patients with COVID-19 in Wuhan, China: a

retrospective case series study. medRxiv. https://doi.org/10.1101/2020.02.22.20026500

9 Poyiadji N, Shahin G, Noujaim D, Stone M, Patel S, Griffith B. COVID-19-associated Acute
Hemorrhagic Necrotizing Encephalopathy: CT and MRI Features. Radiology. 0(0):201187.

https://pubs dol/full/10 1148 ad]


https://doi.org/10.17879/freeneuropathology-2020-2736
https://doi.org/10.1016/j.cell.2020.02.052
https://doi.org/10.1016/j.cell.2020.02.058
https://doi.org/10.1021/acschemneuro.0c00122
https://doi.org/10.1002/jmv.25728
https://jvi.asm.org/content/82/15/7264
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2213088/
https://doi.org/10.1101/2020.02.22.20026500
https://pubs.rsna.org/doi/full/10.1148/radiol.2020201187

	Introduction
	Starting points
	References

