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Medicine, especially neurology, are always 
 challenging. Regardless of the expertise we might as-
sume to possess in the various high specialties that 
comprise it, new findings and knowledge are generated 
every day, and it is our job to keep up to speed.

The 2019 coronavirus disease (COVID-19) pandemic 
emerged in Wuhan, China, as an acute respiratory 
syndrome. More than a third of the patients develop 
neurological disorders, which cause direct damage to 
the nervous tissue, finding edema, and neuronal de-
generation, in addition to the presence of the virus itself 
in the cerebrospinal fluid (CSF). Many viral infections 
seem to be neurotrophic and this is not the exception, 
damaging macrophages, microglia, and astrocytes and 
causing polyneuropathy, encephalitis, and ischemia 
(among the most common manifestations). It is essen-
tial to point out that many patients may not have a re-
spiratory condition but a neurological one. The virus 
entry is possible through an airway, passing to the ol-
factory system and arriving at the circulatory system, 
then to the motor nerve endings, through the rupture 
of encephalic barriers secondary to hypoxia and ede-
ma. The immune response favors the virus with the 
release of interleukins, cytosines, and tumor-necrosis 
factor, alterations in the angiotensin-converting en-
zyme, among other alterations caused by the same 
virus or the response of the host1.

Viruses that infect the central nervous system (CNS) 
of mammals can have severe consequences and can 

result in chronic and persistent infections. Murine CNS 
CoV infection shows that T cells in the acute virus in-
vasion mediate the immune response, and then host 
regulatory mechanisms appear, many aimed at protect-
ing the CNS integrity. However, sometimes the virus is 
not eradicated. Both glia and neurons could be a sanc-
tuary for the virus, and the host’s defense response 
could eventually be more harmful to it than to the 
virus.

The neurological alterations caused by COVID-19 
have not been thoroughly studied. Attempts to isolate 
Severe Acute Respiratory Syndrome CoV-2 (SARS-
CoV-2) from spinal fluid and autopsies of victims of 
COVID-19 can play an essential role in understanding 
precisely what is happening in the affected patient, 
especially the deeply affected one.

Human CoV can spread from the airways to the CNS 
by transneuronal and hematogenous routes. On March 
4, 2020, in Beijing, China, the virus’ presence was 
demonstrated in the CSF, making the neuroinvasion 
associated with the virus unquestionable. Considering 
that encephalitis is associated with high mortality and 
morbidity, early diagnosis and treatment can improve 
prognosis. Brain imaging and CSF study are essential 
if neurological symptoms are present4.

A great deal of fear appears in those who have faced 
the neurological problems associated with the neurotro-
pism and pathogenesis of SARS-CoV-2 related to the in-
fection’s acute and long-term consequences. Strategies to 
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combat these issues must be developed. An acute prob-
lem is the loss of the hypothalamus’ regulatory capacity, 
with alteration in glucocorticoid levels associated with neu-
trophilia and lymphopenia, with a state of hypercoagula-
tion, multiple organ failure, in addition to encephalopathy, 
encephalitis, cerebral infarction, and Guillain-Barré5.

From the well-known relationship between virus and 
tumors and neurodegenerative problems, the question 
has arisen whether this neurotropic virus can undoubt-
edly be associated with these possibilities. The human 
T cell leukemia virus type 1, for example, is well known 
to favor a proliferation that leads to adult T-cell leuke-
mia and to a neurodegenerative process that affects 
the white substance of both the spinal cord and the 
brain6.

Other viruses, such as the hamster neurotropic strain 
of measles, cause non-inflammatory encephalopathy in 
mice, with neuronal loss in the CA1 and CA3 areas of 
the hippocampus with indirect neurodegenerative ef-
fects on the brain due to the activation of the N-meth-
yl-D-aspartate receptors7.

Alterations in the cytoskeleton can be induced by 
herpes simplex virus type 1 (HSV-1) and axonal injury 
results in significant neuronal damage and neuronal 
death. Altered microtubule dynamics and tau hyper-
phosphorylation are possible links between HSV-1 in-
fection and altered neuronal cytoskeleton and may be 
associated with the neurodegenerative diseases known 
as tauopathies8.

Several viruses are associated with different neuro-
degenerative diseases, mainly related to neurotropic 
viruses that can induce neuronal dysfunction and dam-
age, leading to direct death, cell lysis, and induce apop-
tosis. Regardless of the route of entry, viruses activate 
both innate and adaptive immune responses. Viral an-
tigens preferentially activate toll-like receptors 3, 7, and 
8, which drive innate and adaptive immune responses 
by causing neuronal destruction, by direct damage, 
with the release of free radicals, cell activation, and 
inflammation; although the immunocompetent host for 
that virus could eliminate it9.

Recently, there is a consideration of the fundamental 
need to implement programs to monitor people who 
survive SARS-CoV-2 infections over time, given the 
possibility that it is a factor that favors the presence of 
neurodegeneration associated with a viral infection10.

DNA viruses such as herpes (HSV, HHV and, EBV, 
and VZV9 polyomavirus [JCV]), as well as RNA viruses 
(influenza, measles, rabies, WNV, poliovirus, Echo, En-
tero, and of course HIV), have been associated with 
neurodegeneration9. Therefore, SARS-CoV-2 may also 
be associated with a problem that concerns us, given 
the high prevalence that has been growing as life ex-
pectancy has increased.

Even though, life is too short no matter how long it 
may seem to be, the neurologist’s curiosity to continue 
learning leads us to look for a different future where we 
can face this new challenge. We must come prepared 
with new weapons and new prevention, protection, 
treatment, rehabilitation, and social reintegration mea-
sures, given the consequences that this unfortunate 
pandemic we are facing will surely leave.
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