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Abstract«

The outbreak of coronavirus disease 2019 (COVID-19), caused by severe acute respiratory
syndrome coronavirus-2 (SARS-CoV-2), has become a significant and urgent threat to global
health. This review provided strong support for central nervous system (CNS) infection with
SARS-CoV-2 and shed light on the neurological mechanism underlying the lethality of SARS-
CoV-2 infection. Among the published data, only 1.28% COVID-19 patients who underwent
cerebrospinal fluid (CSF) tests were positive for SARS-CoV-2 in CSF. However, this does not
mean the absence of CNS infection in most COVID-19 patients because postmortem studies
revealed that some patients with CNS infection showed negative results in CSF tests for SARS-
CoV-2. Among 20 neuropathological studies reported so far, SARS-CoV-2 was detected in the
brain of 58 cases in nine studies, and three studies have provided sufficient details on the CNS
infection in COVID-19 patients. Almost all in vitro and in vivo experiments support the
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Evidence of central nervous system infection and neuroinvasive
routes, as well as neurological involvement, in the lethality of
SARS-CoV-2 infection«

1 INTRODUCTION«

Since December 2019, a novel coronavirus (CoV), the severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2)," has rapidly spread among human beings and caused a worldwide
outbreak of severe pneumonia (COVID-19). Genomic analysis shows that SARS-CoV-2 is in the

genetic sequence and even exploits the same cellular receptor to enter into host cells.z4<

Based upon the clinical and experimental data available for CoVs, we proposed in February 2020

variety of neurological manifestations have been documented in patients with COVID-19. A
considerable number of patients with COVID-19 showed only neurological symptoms at the time
of diagnosis, which raises the question whether neurological complications were caused by direct
SARS-CoV-2 infection in the central nervous system (CNS) or not. 5«
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