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Abstract:

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) causes COVID-19.
COVID-19 has shown syndromic complexity. COVID-19 effects on the respiratory
system have been well described in the literature, but we now recognize that COVID-19
also affects several other organs, including the nervous system. The neurological
manifestations of SARS-CoV-2 infection are growing rapidly, as evidenced by several
reports. There are several mechanisms responsible for such manifestations in the nervous
system. For instance, post-infectious immune-mediated processes, direct virus infection
of the central nervous system (CNS), and virus-induced hyper-inflammatory and
hypercoagulable states are commonly involved. Due to multifactorial and complicated
pathogenic mechanisms, COVID-19 poses a large-scale threat to the whole nervous
system. A complete understanding of SARS-CoV-2 neurological impairments is still
lacking, but our knowledge base is rapidly expanding. Therefore, we anticipate that this
comprehensive review will provide valuable insights in unfolding different neurological
dimensions of COVID-19 and other CoV associated abnormalities.

Keywords: COVID-19, depression, anxiety, mental health

Introduction:

The world is currently facing the COVID-19 pandemic with a novel corona virus, SARS-
CoV-2, initially observed in Wuhan, Hubei, China in the end of 2019 [1, 2]. COVID-19
have been shown to affect other organs, including the brain, and recently reports on
neurological symptoms due to COVID-19 infection are emerging. There are indications
of neurotropic properties of SARS-CoV-2; however, yet little appears to be known about
the exact mechanisms on how it affects brain functioning [3]. Furthermore, the indirect
effects of the pandemic on general mental health are of increasing concern, particularly
since the SARS-CoV-1 epidemic (2002-2003) was associated with psychiatric
complications [4, 5].

Human coronaviruses were not considered harmful before the year 2002, and they were a
common cause of influenza ,and unlike animals, coronaviruses did not cause serious
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diseases to humans, but that has changed since2002, when three new dangerous human
coronaviruses appeared: SARS-CoV, MERS-CoV, and SARS-CoV-2 [6].

The COVID-19 pandemic has spread rapidly and infected about 509 million people with
6.22 million deaths all around the world. Given the lack of specific therapy for and the
rapid spread of this virus, vaccination would be a significant way in the fight against the
SARS-CoV-2 pandemic [7, 8].

Prevalence of depression and anxiety during COVID-19 pandemic:

The Global Burden of Disease 2020 estimated that the COVID-19 pandemic has led to a
27.6% increase in cases of major depressive disorder (MDD) and a 25.6% increase in
cases of anxiety disorders (AD) worldwide in 2020. Overall, the pandemic was estimated
to have caused 137.1 additional disability- adjusted life years (DALYSs) per 100 000
population for MDD and 116.1 per 100 000 population for AD. The greatest increases in
MDD and AD were found in places highly affected by COVID-19, as indicated by
decreased human mobility and daily COVID-19 infection rates. Females were more
affected than males, and younger people, especially those aged 20-24 years, were more
affected than older adults. Many low- and middle-income countries were also majorly
affected [9].

According to Zhang et al. psychiatric symptoms among patients with COVID-19 have
occurred . The prevalence of depression (29.2%) was elevated among 57 patients newly
recovered from COVID-19 compared to participants in quarantine (9.8%), while no
difference in anxiety level was found [10] .

A previous study evaluated symptoms of patients with eating disorders during the
pandemic and found 37.5% to report worsening in their eating disorder symptomatology
and 56.2% to report additional anxiety symptoms[11], while another study reported that
20.9% of patients with preexisting psychiatric disorders reported worsening of their
symptoms, but did not report the preexisting diagnoses[12].

Effect of COVID-19 pandemic on suicide prevalence:

During this pandemic, self-harm is likely to increase due to limited social interaction and
increased feeling of anxiety amongst communities. Self-harm has been shown to be a risk
factor for suicide. Combined with the barriers to effective treatment due to several
restrictions on face to face treatment, vulnerable individuals may experience an increase
in suicidal ideation, self-harm or suicide during the COVID-19 pandemic. However, there
is very little systematic evidence linking COVID-19 to an increased risk of self-harm
and/or suicide [13].

Even a small increase in suicide may affect a large number of people due to the scale of
the current pandemic. Literature on suicide during this pandemic is sparse and is almost
entirely limited to case reports. This literature can inform clinical practice and can help in
identifying research questions for future epidemiological studies. It was clear that



majority of cases COVID-19 (or fear of it) precipitated suicide in people who had pre-
existing mental health conditions. The role played by media coverage of COVID-19
educational pressures on adolescents and economic factors are highlighted by these case
reports and need to be investigated in future studies [14].

Neurodegenerative disorders:

Parkinsonism is a late feature of encephalitis lethargica, which was first described
following the influenza pandemic of 1918. While features of Parkinsonism and
Parkinson’s disease (PD) have not been described in association with CoV pandemics or
outbreaks, anti-CoV antibodies have been identified in cerebrospinal fluid (CSF) of
individuals with Parkinson’s disease. Given that neural and immune cells can serve as
reservoirs of latent CoV, it is plausible that this could contribute to delayed
neurodegenerative processes, but this also, remains to be seen in COVID-19 [15].

Biological mechanisms of SARS-CoV-2 on psychiatric symptoms

Evidence of a variety of neurological symptoms among COVID-19 patients is evolving,
and delirium is a frequently reported symptom of SARS-CoV-2 and could be caused by a
direct CNS invasion. Two case studies reports SARS-CoV-2 meningitis/encephalitis;
however, only one of them had a confirmed positive SARS-CoV-2 RT-PCR test on CSF.
ACE?2 is a functional receptor for SARS-CoV-2 and it is known that ACE2 is expressed
in neurons, which is interesting in the light of the many reports of anosmia as an early
symptom of COVID-19, since SARS-CoV-1 has been suggested to enter the brain trough
the olfactory bulb. Taken together this indicates that SARS-CoV-2 could be neurotrophic
entering the brain through the olfactory bulb, leading to an increase in neuropsychiatric
symptoms among the patients surviving COVID-19 [16].

Direct Neuro-invasive Effects of SARS-CoV-2 on the Nervous System:

The CNS is a potential target for SARS-CoV-2, because the ACE2 receptors are highly
expressed in the neurons and glial cells in the CNS and epithelial cells of the digestive
and respiratory systems. ACE2 receptors are expressed in multiple regions of the human
and mouse brain, including the posterior cingulate cortex, motor cortex, substantia nigra,
olfactory bulb, middle temporal gyrus, nucleus of tractus solitarius, ventrolateral medulla,
and dorsal motor nucleus of the vagus nerve, and on several key cell types that make up
the CNS including neurons and astrocytes. The entry of SARS-CoV-2 into the CNS is
also possible through the hematogenous route. With the presence of the virus in the
general circulation and the slow blood flow, the ACE2 receptors expressed in the
capillary endothelium may interact with SARS-CoV-2. Endothelial damage and cerebral
bleeding observed in patients suffering from COVID-19 may also be due to this
mechanism. Moreover, preliminary evidence suggests that there might be prognostic
implications in the acute phase for the neuro-invasive potential of SARS-CoV-2. It has
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been hypothesized that any death that is entirely due to severe respiratory involvement is
mediated by central hypoventilation syndrome secondary to CNS invasion.

Researchers at the Beijing Ditan Hospital used genome sequencing to identify SARS-
CoV-2 in the CSF of a patient affected with clinical encephalitis and COVID-19, but it
has still not been determined whether SARS-CoV-2 remains in the CNS over the medium
or long term . However, viral latency in the CNS has been described for other viruses as
well, including some coronaviruses. For example, in the CNS, human coronavirus OC43
(HCoV-0C43) was detected after more an year post-inoculation in a murine model of
coronavirus encephalitis. How the virus can persist in the CNS is a question that has been
the subject of debate. There have been suggestions that inflammatory and cytolytic
strategies that have shown potential in the control of viral infection cannot be used in the
brain by the immune system, as they can have potentially devastating consequences[17].

Conclusion:

That neurological manifestations are broad and heterogenous suggesting different
underlying pathogenic processes and pathways. It is crucial to explore the causality of
SARS-CoV-2 regarding neurological manifestations and to exclude likely alternative
causes. Therefore, clearly defined, standardized, and universal case definitions should be
used across countries. Even though neurologic manifestations might represent a relatively
small part of COVID-19 phenomena, early recognition and treatment is key to prevent a
more severe outcome associated with higher morbidity and mortality.
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