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In December 2019, an outbreak of a novel
coronavirus causing severe acute respiratory distress
(later named Severe Acute Respiratory Syndrome by a
Coronavirus 2 (SARS-CoV-2)) emerged in Wuhan, China,
and then rapidly spread throughout the world, becoming
the worst 21st-century pandemic so far. At the beginning
of April 2020, a million confirmed cases and >60,000
deaths were reached around the world, with a constant
increase that, at the present day, we do not know when it
will be controlled. Recently, the World Health Organization
called the disease caused by SARS-CoV2 as coronavirus
disease 2019 (COVID-19).

In addition to the respiratory and systemic
symptoms most frequently presented in COVID-19, there
are some neurological symptoms reported. Around 36%
of patients have had neurological manifestations that
involved the central nervous system (dizziness, headache,
altered mental status, ataxia, and seizures), peripheral
nervous system (anosmia, ageusia, and neuralgia), and
musculoskeletal system (fatigue, twitching, and myalgias).
These have been more frequent in patients with severe
COVID-19. The lymphocyte count seems to be lower in
patients with neurological symptoms. This phenomenon
may be indicative that the weaker the response of the
immune system, the greater the neurological risk of
involvement [1,2].

The impairment of taste and smell are two
identified symptoms that are present in patients with non-
severe illness and maybe decisive to lower the transmission

of this virus. Some reports inform prevalence of 5% -
66% [3,4]. Two possible forms of virus invasion have been
discussed due to its similarity with SARS-CoV. SARS-CoV
has been found in the brain and, more abundantly, in the
brainstem of patients and experimental models, for that
reason it is thought that SARS-CoV2 is a neurotropic virus
that infects cells through interactions between its spike
protein (S1) and the Angiotensin-Converting Enzyme 2
(ACE2) receptor, and the help of the cell surface protease
TMPRSS2 [5]. It has been demonstrated that the olfactory
sensory neurons do not express these two receptors,
but the olfactory epithelial support cells and the nasal
respiratory epithelium do it widely, giving an open path
to the olfactory bulb, via the cribriform plate. The second
hypothesis is that direct damage to the olfactory and
gustatory receptors by the SARS-CoV?2 is possible [6].

The worst clinical manifestation of COVID-19
infection is respiratory distress, and it is the most frequent
reason for admission to an intensive care unit. If we
follow the premise of the neural invasion of SARS-CoV?2,
it is believed that SARS-CoV2 could spread via synapses
from the mechano and chemoreceptors in the lung and
lower respiratory system to infect neurons of the nuclei
associated with cardio-respiratory control, and that could
partially be responsible for the respiratory failure, the main
cause of death of COVID-19 patients [7].

Severe cases of COVID-19 can have acute neurological
complications. Among them, stroke, both hemorrhagic
and ischemic, is the most frequently reported. Multiple
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factors can contribute. SARS-CoV2 also binds
ACE2 receptors in the vascular endothelial cells. In
patients with previous systemic hypertension, it may
cause fluctuations in blood pressure that will increase
the risk of intracranial hemorrhage. Also, COVID-19
patients often show elevated levels of D-dimer and severe
thrombocytopenia, which can contribute to embolic
vascular events and intracerebral bleeding, respectively
[1]. There is one report of three COVID-19 patients
with coagulopathy, antiphospholipid antibodies, and
multiple cerebral infarcts, that suggest the induction of
an antiphospholipid syndrome through viral infection [8].

There are reports of isolated cases of other
possible neurological complications of COVID-19. One
patient with seizures, unconsciousness, and neck stiffness,
with a negative SRAS-CoV2 RNA nasopharyngeal swab,
but positive in cerebrospinal fluid (CSF); a magnetic
resonance image (MRI) showed hyperintensities in
the wall of the right lateral ventricle, right mesial
temporal and hippocampus, suggesting the diagnosis of
meningoencephalitis associated with SARS-CoV2 [9]. In
another patient with altered mental status, SARS-CoV2
RNA was detected in a nasopharyngeal swab specimen;
the MRI demonstrated hemorrhagic, rim-enhancing
lesions, within both thalami, medial temporal lobes, and
subinsular regions, establishing the diagnosis of acute
necrotizing encephalopathy associated with COVID-19
[10]. Adifferent patient with acute flaccid lower extremities
paralysis and urinary and bowel incontinence after a fever
spike was positive for SARS-CoV2 in a nasopharyngeal
swab; this clinical picture suggests a direct virus invasion
to the ACE2 receptors of the spinal cord cells, causing
acute myelitis [11].

It is of paramount importance not to forget the
possible comorbidity between neurologic diseases and
COVID-19. Patients with autoimmune diseases such as
multiple sclerosis, myasthenia gravis, neuromyelitis optica
or sarcoidosis are under therapy with immunosuppressive
drugs, with a subsequence higher risk of getting
COVID-19. Extra precautions should be taken with these
patients, both in the preventive measures to avoid getting
the infection and with the possible adjustment of the
medications for their diseases.

The current pandemi ¢ took us all by surprise
because the cause is a microorganism previously unknown,
so the scientific knowledge and evidence about both
symptoms and acute and chronic possible complications
that the SARS-CoV2 can cause and the possible
interactions with the nervous system or the treatments
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used in neurological disorders are being built. For this
reason, it is essential that all physicians do not forget to
take all these aspects into account when evaluating their
patients and to communicate the knowledge acquired
from interaction with COVID-19 cases. This is the only
way in which we can provide help to all the physicians
that are currently in the frontline, preventing them from
making errors, and subsequently, may we expect so,
reducing the number of active cases and deaths that this
disease is bringing upon us.
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