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UNDERSTANDING NEUROLOGICAL MANIFESTATIONS INDUCED BY INFECTIONS BY THE
NEW CORONAVIRUS: AN INTEGRATIVE REVIEW
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ABSTRACT

Objective: To understand the clinical neurological manifestations of patients with Coronavirus of Severe
Acute Respiratory Syndrome 2 (SARS-CoV-2)/Coronavirus Disease 19 (COVID-19). Methods: This
integrative review was conducted in June 2020, based on the guiding question “What are the neurological
manifestations presented by patients with SARS-CoV-2/COVID-19?”, based on the PICO strategy. The
combination of words “SARS-CoV-2” AND “COVID-19” AND “neurologic manifestations” was used in
the search in the databases Cumulative Index to Nursing and Allied Health Literature (CINAHL), National
Library of Medicine (PubMed), Scopus, and Web of Science. Results: Of the six articles included, four were
in PubMed, and all had been published in international journals. Among the manifestations observed,
olfactory and gustatory disorders stood out. Other manifestations observed ranged from myalgia, headache,
and dizziness to encephalitis and Guillain-Barré syndrome. Conclusion: Neurological manifestations are
present in patients with SARS-CoV-2/COVID-19, including those not hospitalized, highlighting olfactory
and taste disorders. These may be associated with early and severe COVID-19, and their recognition in
infection is therefore essential. Despite the occurrence of these manifestations, it is still necessary to
investigate the pathogenic mechanisms and progression of the disease in the context of the Central Nervous
System (CNS) and Peripheral Nervous System (PNS).

Keywords: Neurological Manifestations; Coronavirus Infections; Nursing; Pandemics; Review.

RESUMO

Objetivo: Compreender as manifestacdes clinicas neuroldgicas apresentadas por pacientes com coronavirus
da Sindrome Respiratoria Aguda Grave 2 (SARS-CoV-2)/Doenga Coronavirus 19 (COVID-19). Métodos:
Trata-se de revisdo integrativa, conduzida em junho de 2020, com base na pergunta norteadora “Quais as
manifestacGes neuroldgicas apresentadas por pacientes com SARS-CoV-2/COVID-19?”, elaborada a partir
da estratégia PICO. A combinagdo de palavras “SARS-CoV-2” AND “COVID-19” AND “neurologic
manifestations” foi utilizada na busca em bases de dados Cumulative Index to Nursing and Allied Health
Literature (CINAHL), National Library of Medicine (PubMed), Scopus e Web of Science. Resultados: Dos
6 artigos incluidos, 4 constavam na PubMed e todos tinham sido publicados em periddicos internacionais.
Dentre as manifestagdes observadas, as disfuncGes olfativas e gustativas foram as que se destacaram. Outras
manifestacGes observadas envolveram desde a mialgia, dor de cabeca e tontura a encefalite e Sindrome de
Guillain-Barré. Conclusdo: ManifestacGes neuroldgicas estdo presentes em pacientes com SARS-CoV-
2/COVID-19, incluindo aqueles ndo hospitalizados, destacando as disfungdes olfativas e gustativas. Estas
podem estar associadas a um quadro de COVID-19 precoce e severo, sendo, portanto, importante o seu
reconhecimento na infeccdo. Apesar da ocorréncia dessas manifestacdes, ainda se faz necessaria a
investigacdo dos mecanismos patogénicos e progressdo da doenca no contexto do Sistema Nervoso Central
(SNC) e Periférico (SNP).

Palavras-chave: Manifestagdes Neurologicas; Infec¢des por Coronavirus; Enfermagem; Pandemia; Revis&o.
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INTRODUCTION

Identified  since  the  1960s,
coronaviruses are enveloped RNA viruses
from the Nidovirales order, Coronaviridae
family and Coronavirinae subfamily, whose
appearance in electronic microscopy is similar
to a crown (Latin — corona)®. Able to infect
animals, including birds, and human beings,
they cause respiratory, gastroenteric, hepatic,
and neurological disturbances®®. Seven
coronavirus strains are currently recognized
as human pathogens®.

In 2002, humankind experienced an
outbreak caused by the Severe Acute
Respiratory Syndrome coronavirus (SARS-
CoV), which has, as primary/definitive host,
the bat®. Beginning in Guandong, in southern
China, the infection spread to Southeast Asia,
Europe, South Africa, and North America®?,

In epidemiological terms, in July
2003, the World Health Organization (WHO)
recorded 8,437 cases of SARS, with 813
deaths®. Although no other outbreak of the
disease has been reported since that year®),
there isn’t adequate knowledge about the
pathology of SARS-CoV, hindering treatment
choices and the development of vaccines®.

Ten years after SARS-CoV, a new
coronavirus was identified, with the
dromedary as definitive host and Jeddah, in
Saudi Arabia, as the first site of the disease®.
Since that first report, cases of the disease,
named Middle East Respiratory Syndrome
(MERS), have been notified throughout the
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Arabian Peninsula, Asia, Europe, Africa, and
the United States®.

Specifically, MERS is a condition
MERS-CoV, whose

manifestation varies from asymptomatic to

triggered by

severe pneumonia, SARS, multiple organ
failure, and death®®. According to the
literature, MERS-CoV was considered an
epidemic threat to public health due to the
millions of pilgrims from 184 countries who
move to Saudi Arabia®. MERS-CoV is still
circulating®, and, in January 2020, a total of
2,519 occurrences of the infection and 866
deaths had been reported, especially in the
Arabian Peninsula®.

Similarly to SARS-CoV, MERS-
CoV initially infects the lower respiratory
tract®® and can be transmitted via contact
with an infected person or contaminated
surface and object. Its pathology is unclear,
hindering treatment and the development of
vaccines®,

In December 2019, in Wuhan, China,
began an outbreak caused by a new type of
coronavirus, named SARS-CoV-2 by the
International Committee on Taxonomy of
Viruses (ICTV). A few months later, SARS-
CoV-2 spread across all five continents,
leading the WHO, in March 2020, to declare
an international public health emergency due
to its high capacity for asymptomatic
dissemination and transmissiont?. Currently,
there is strong evidence that the virus

originated from bats®®),
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According to WHO data®, until
April 25" 2021, were reported 146,054,107
cases of Coronavirus Disease 19 (COVID-
19), infection caused by SARS-CoV-2, and
3,092,410 deaths, with greater incidence in
America. According to the WHO, the United
States, India, and Brazil are among the most
affected 31,656,636,
16,960,172 and 14,237,078 confirmed cases
of the disease, respectively.

Regarding SARS-CoV-2, this virus,
although it has many genetic characteristics
similar to MERS-CoV, shows elevated
homology with bat SARS and SARS-CoV®*
18)  Like SARS-CoV and MERS, it can be
highly fatal, initially affecting the upper and

countries, with

lower respiratory tract®V). Its transmission
occurs via droplets from the nostrils or oral
cavity of infected people, externalized while
speaking, exhaling, coughing, or sneezing.
The virus can be transmitted indirectly,
through contact with contaminated objects®”
and through the placenta®®.

Concerning its mechanism of action,
SARS-CoV-2 binds to the angiotensin
converter enzyme 2 (ACE-2) (expressed in
epithelial tissue of the respiratory tract,
endothelium, kidney, pulmonary parenchyma
and small bowel cells)®-29) through its Spike
protein (S), a phenomenon followed by
endocytosis and activation of this protein by
the transmembrane serine protease 2
(TMPRSS2) (enzyme bound to the cell
membrane located in the vicinity of ACE-
2)@D),
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Proteolytic cleavage of protein S by
TMPRSS2 can also occur directly, fostering
the fusion between the viral membrane and
plasmatic membrane, releasing RNA from the
virus into the cytoplasm. The RNA in the
cytoplasm or endosome will activate nucleic
acid detection systems, such as Toll-like
receptors, triggering the activation of nuclear
factor — «B (NF-xB) and the production of
inflammatory mediators(V,

In cases of SARS-CoV-2 infection,
its symptoms have varied from mild to severe
manifestations®),  having, as typical
presentation, fever, cough, myalgia, fatigue,
and pneumonia®. Mild symptoms range
from fever, cough, and shortness of breath to
headache, loss of smell and taste, and sore
throat. Severe symptoms include pneumonia,
SARS, and sepsis®V. Epidemiological data
indicate that 80% of the contaminated
population has mild to moderate atypical
pneumonia, 15% progresses to severe
pneumonia, and 5% may develop SARS®,

Regarding neurological symptoms
and signs, due to the similarity between
SARS-CoV-2 and other beta coronaviruses,
this type of manifestation and possible
complications are not expected®. However,
reports of these manifestations have been
increasingly frequent®®, seeming to occur in
approximately 36% of patients®®. These
include headache, dizziness, cerebrovascular
events, anosmia, ageusia, and
encephalopathy®527), Despite these

occurrences, studies related to SARS-CoV-2
3
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infection of the Central Nervous System
(CNS) and Peripheral Nervous System (PNS)
are limited®®.

In this sense, the literature has
suggested the action of immune dysregulation
induced by SARS-CoV-2, marked by T-cell
depletion and overproduction of cytokines, in
the origin of neurological symptoms®@>?9),
Although neuroinvasivity has not yet been
confirmed, hematogenous and neuronal
retrograde dissemination are suggested as
access routes of the virus to the CNS®®),

Thus, regardless of the means used
by SARS-CoV-2 in the induction of possible
neurological signs and symptoms, it is
necessary to raise awareness of this reality as
an attempt to recognize, treat and manage
potentially fatal neurological
complications®?.

In this perspective, Nursing stands
out for the relevant role it plays in combatting
COVID-19, providing assistance at the
different levels of health care for the
individual, family, and community®”. In
addition, this professional category more
easily establishes a bond with the patient and
offers them 24-hour assistance®”, allowing
the detection of the most diverse presentations
of the disease, including within the CNS and
PNS.

In view of the above, the study aimed
to understand the neurological manifestations
presented by patients with SARS-CoV-
2/COVID-109.
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METHODS

This is an integrative review, an
Evidence-Based Practice (EBP) method that
contributes to the deepening of knowledge on
a given subject. This method enables
gathering and synthesizing results of primary
studies, in a systematic and orderly manner,
facilitating the incorporation of evidence for
decision making and indicating possible gaps
to be clarified in new research in the field®.

The conduction of this review
followed six stages, namely: - identification
of the theme and elaboration of the research
question; - establishment of criteria for
inclusion and exclusion of studies; -
categorization of studies; - evaluation of the
studies included in the integrative review; -
interpretation of the results; - synthesis of the
knowledge of the main results evidenced in
the analysis of the included articles?®®3),

The guiding question was elaborated
based on the PICO strategy, an acronym
which  means  “patient, intervention,
comparison and outcome”. Based on this
strategy, seen as a relevant resource for the
formulation of research questions and search
for evidence in the literature®3D, the review
attributed to the letter “P” patient with SARS-
CoV-2/COVID-19, “I” and “C” were not
applied and “O” was associated with
neurological manifestations.  Thus, the
following guiding question was obtained:
What are the neurological manifestations
presented by patients with SARS-CoV-

2/COVID-19?
4
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The search for and analysis of the
articles took place in June 2020, through
consultation at the Journal Portal of the
Coordination for the Improvement of Higher
Education Personnel (CAPES)/Ministry of
Education (MEC), in the following databases:
Cumulative Index to Nursing and Allied
Health  Literature (CINAHL),
Library of Medicine (PubMed), Scopus, and
Web of Science.

National

For the article search, we used the

controlled descriptor “Neurologic
manifestations”, indexed in the Health
Sciences descriptors (DeCS), and the
keywords “SARS-CoV-2” and “COVID-19”.
These terms were combined as follows:
“SARS-CoV-2” AND “COVID-19” AND
“neurologic manifestations”.

As inclusion criteria, we considered
articles available in full, in Portuguese,
English and Spanish, which answered the
guiding question. The exclusion criteria
adopted comprised: repeated publications,
dissertations, case studies and articles that
were not related to the objective of the
review. Study selection followed the
recommendations of the Preferred Reporting
Items for Systematic Reviews and Meta-
Analyses method — PRISMA®2),

For the data collection and analysis
from the selected articles, a tool was created
based on the study by Ursi®, with the
following items: codification of articles,

authors, title of publication, country of

——
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publication, journal, database, objective, type
of study, level of evidence and results. These
steps were performed by four Nursing
undergraduate students from a Brazilian
university of international nature,
independently and in order to allow greater
reliability in the evaluation of the selected
studies.

The evidences of the articles were
categorized, based on the quality or strength
of the evidence, which can be characterized in
the following levels: level | - systematic
review or meta-analysis; level Il - randomized
controlled study; level 11l - controlled study
without randomization; level 1V - case-control
study or cohort study; level V - systematic
review of qualitative or descriptive studies;
level VI - qualitative or descriptive study;

level VII - opinion or consensus®¥,

RESULTS

Through the application of the search
strategy, 1,679 papers were found, of which
986 had been published in 2020. Of these,
481 were in English, Spanish, or Portuguese.
After reading the title and abstract, 460
publications were excluded because they were
not related to the objective of the review and
7 were excluded due to duplicity. Of the 14
articles read in full, 5 were excluded because
they were case studies and dissertations and 3
were excluded for not answering the guiding
question. Thus, the review consisted of 6

articles (Figure 1).
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Figure 1 — Flowchart identifying the study selection process to make up the integrative review.
Redencéo - CE, Brazil, 2020

PubMed
(n=738)

CINAHL
=4

Scopus
(n=15)

Web of Science
(n=922)

Identification

Selection

Eligibility
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Source: The authors

Among the publications included,
most were in the PubMed database (n = 4)
and had been developed in Italy (n = 4). All

articles were

Publications excluded due to duplicity

|

(n=7)

Reading titles and abstracts
(n=1672)

|

Publications excluded

(n = 1658)

Publications analyzed in full
(n=14)

|

full (n=28)

Publications excluded after reading in

(n=6)

Publications included in the review

in English and had been

Rhino-Laryngology (n = 3) (Table 1).

published in international journals, especially

in the journal European Archives of Oto-

Table 1 - Characterization of the publications included in the review, according to the number,
database, title, country, and journal. Redencéo - CE, Brazil, 2020.

N. | Database Publication title Publication Journal
country

1 | PubMed | Neurologic manifestations in Spain Neurology
hospitalized  patients  with
COVID-19: the ALBACOVID
registry

2 | PubMed | New onset of loss of smell or Italy European
taste in household contacts of Archives of Oto-
home-isolated SARS-CoV-2- Rhino-
positive subjects Laryngology
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3 PubMed | Olfactory and gustatory Italy European
dysfunctions in 100 patients Archives of Oto-
hospitalized for COVID-19: sex Rhino-
differences and recovery time in Laryngology
real-life

4 PubMed | Subjective neurological symptoms Italy Brain, Behavior,
frequently occur in patients with and Immunity
SARS-CoV-2 infection

5 Web of | Olfactory and gustatory Italy, European

Science | dysfunctions as a clinical | Belgium, | Archives of Oto-

presentation of mild-to-moderate | 54 Spain Rhino-
forms of the coronavirus disease Laryngology
(COVID-19): a  multicenter
European study

6 Web of | Olfactory  dysfunction  and | Switzerland | Otolaryngology—

Science | sinonasal  symptomatology in Head and Neck

COVID-19: prevalence, severity, Surgery
timing, and associated
characteristics

Source: The authors

Regarding the objectives of the studies,
identify,
neurological
related to SARS-CoV-2 infection, as well as

they aimed to quantify and

characterize manifestations

to establish the recovery time and severity of

these manifestations and associate them with
classic symptoms of COVID-19. Regarding
the type of study and level of evidence, most
publications were descriptive studies (n = 4),
and all had level V1 of evidence (Table 2).

Table 2 - Characterization of the publications included in the review, according to the number,
objective, type of study and evidence level. Redencéo - CE, Brazil, 2020.

N. Objective Type of study | Evidence
level
1 To determine the common neurological | Observational Vi
manifestations in hospitalized patients with and
SARS-CoV-2 and describe main | retrospective
characteristics.

7
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2

To estimate the prevalence of impaired smell or
taste in slightly symptomatic SARS-CoV-2

patients isolated at home.

Cross-sectional

Vi

To investigate the recovery time for olfactory
and gustatory dysfunctions in a cohort of
patients with SARS-CoV-2 hospitalized at non-
intensive care wards one month before the

research.

Descriptive

Vi

To identify and quantify the occurrence of

subjective  neurological ~ symptoms in

hospitalized  patients with SARS-CoV-2

infection.

Observational

and descriptive

Vi

To investigate and characterize the occurrence
of olfactory and gustatory dysfunctions in
patients with SARS-CoV-2 infection confirmed
by a laboratory.

Descriptive

Vi

To characterize the prevalence, timing and
severity of olfactory dysfunction reported by the
patient, as well as other sinonasal symptoms and
their association with classic symptoms of
SARS-CoV-2, such as fever, cough, and

shortness of breath.

Descriptive

Vi

Source: The authors

Through detailed reading of the results
presented by the articles, it was possible to
identify
patients with SARS-CoV-2, with the most

neurological manifestations in

reported being olfactory and gustatory

dysfunctions. Other manifestations observed
ranged from myalgia, headache, and dizziness
to encephalitis and Guillain-Barré syndrome
(Table 3).

8
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Table 3 - Characterization of the publications included in the review, according to the number and
main results. Redencéo - CE, Brazil, 2020.

N.

Main results

1

Out of 841 patients, 57.4% developed at least one neurological symptom. The
most frequent symptoms were myalgia (17.2%), headache (14.1%), and
dizziness (6.1%). Symptoms associated with cranial nerves were anosmia
(4.9%) and dysgeusia (6.2%). Consciousness disorders were the most repeatedly
observed neurological symptoms (19.6%). Other symptoms described were
myopathy (1.3%), dysautonomia (2.5%), cerebrovascular diseases (1.7%),
seizures (0.7%), movement disorders (0.7%), encephalitis (0.1%), Guillain-
Barré syndrome (0.1%), and optic neuritis (0.1%).

Out of 296 interviewees who had home contact with patients infected with
SARS-CoV-2, 74 reported loss of smell or taste. Among 121 submitted to
serological test, 54 had a positive result for COVID-19 and 34 presented loss of
smell and taste. Among the 175 who did not undergo the test, 67 had common

symptoms of SARS-CoV-2 infection and 39 had loss of smell and taste.

Among 100 patients included in the study, 42 reported subjective chemosensory
dysfunctions. Of these, 41 cited gustatory dysfunction, 29 olfactory and 28 both.
All reported the occurrence of these symptoms in the first week or considered
them as the first symptoms observed. The mean duration of olfactory and

gustatory dysfunction was 18 and 16 days, respectively.

Of the 103 patients with confirmed SARS-CoV-2 infection included in the
analysis, 94 reported at least one neurological symptom. Sleep impairment was
the most frequent (49.51%), followed by dysgeusia (46.60%), headache
(38.83%), and hyposmia (37.86%).

Among 417 patients, 85.6% and 88.0% reported the presence of olfactory and
gustatory dysfunctions, respectively. There was a significant positive
association between olfactory and gustatory dysfunctions. In 11.8% of cases,
olfactory dysfunction appeared before other symptoms. The scores of the
Questionnaire of Olfactory Disorders — Negative Statements were significantly
lower in patients with anosmia compared to individuals with normosmia or

hyposmia.

https://doi.org/10.31011/reaid-2021-v.95-n.36-art.1108 Rev Enferm Atual In Derme v. 95, n. 36, 2021 e-021137
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patient.

The prevalence of olfactory dysfunction was 61.2% and its severity was
significantly correlated with the severity of the loss of taste experienced by the

In 8.7% of the participants, olfactory dysfunction was experienced on the first
day of SARS-CoV-2, becoming generalized on the third day of infection.
Among patients with olfactory dysfunction, 95.2% had at least one of the

following symptoms: fever, cough, or shortness of breath.

Source: The authors

DISCUSSION

This integrative review evidenced the
neurological  manifestations  related to
COVID-19, whose importance is grounded, in
addition to the associated consequences, on
the possibility of corresponding to the first
signs of infection in so-called asymptomatic
patients or patients with mild symptoms and
occurring in individuals in the process of
recovery from non-neurological
manifestations a few weeks prior®=3®, The
knowledge of these manifestations by health
professionals,  especially  nurses, may
contribute to designing diagnostic and
intervention strategies at different levels of
disease severity, as well as evaluating the
clinical consequences of infection®®).

After evaluating the number of
studies included in this research, according to
highlight of PubMed

emphasizes the fact that it is the largest

database, the

database available since 1996, consisting of
more than 26 million citations of Medline, life

sciences journals, and online books. In

addition, it displays access links to full texts
in the citations of PubMed Central @9,

As for the journal of publication, the
fact that all the articles included have been
published in international journals can be
justified based on the fact that COVID-19 did
not begin in Brazil and became a global
pandemic®. We can also propose, as
possible reasons for that, the distribution
range and the impact that a paper achieves
when published in this type of journal.

In particular, for the largest number
of productions included here that were
published in the journal European Archives of
Oto-Rhino-Laryngology, this finding can be
explained if it is understood that it represents
the Official Journal of the European
Confederation of Otorhinolaryngology and
Head and Neck Surgery, in addition to its
agility in disseminating information related to
basic sciences and diagnosis and treatment of
head and neck diseases internationally®®.

It is also possible that this
phenomenon occurred, considering that all the
studies included in this review were

10
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developed in European countries, due to
Europe having been the epicenter of SARS-
CoV-2¥D. In this sense, it should be
mentioned that the spread of the virus in
Europe was marked by an atypical
presentation of the disease, especially in
patients with olfactory and gustatory
dysfunction?).

Concerning  the  country  of
publication, the emphasis on Italy can be
based on the fact that it was the most affected
European country at the beginning of the
pandemic®®. For the predominance of the
English language among the articles of this
research, this data can be understood
considering that these journals publish their
works in that language and because this is one
of the strategies used for scientific
internationalization®.

Regarding the objectives, although
the studies present different focuses, such as
determining® (article n. 1), estimating the
prevalence®? (article n. 2), identifying®)
(article n. 4), characterizing® (article n. 5)
and establishing the recovery time and
severity of these manifestations and
associating them to the classic symptoms of
COVID-19®9 (article n. 6), we perceive the
real need to understand the relationship
between these manifestations and SARS-
CoV-2 infection. Furthermore, it was
noticeable that olfactory and gustatory
dysfunction stood out among the studies’

objectives®5:36.38.42),
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Concerning the type of study, there
was a predominance of descriptive studies.
This result can be justified by the current and
emerging nature of the disease, since
descriptive studies aim to determine the
distribution of health-related conditions, in
order to describe a certain phenomenon based
on its characteristics®®).  Despite its
importance, this type of study does not aim to
evaluate a possible relationship between the
cause of the disease and its effect™?.

As for the evidence level, all studies
were classified with low evidence level,
signaling the need for further research with
greater methodological rigor on neurological
manifestations related to SARS-CoV-2
infection.

Through the analysis of the main
results of the studies, it was observed that
SARS-CoV-2

presented, as more recurrent neurological

patients  infected  with
manifestations, olfactory and gustatory
dysfunction (articles n. 2-6). In this context, it
is worth  mentioning that olfactory
dysfunction is a pathological alteration
characterized by the partial or total inability to
detect or distinguish volatile chemicals“®. It
is multifactorial and may be related to
obstructive nasal and sinus diseases, upper
respiratory tract infections, traumatic brain
injury, aging, exposure to toxics and some
medications, nasal or intracranial neoplasia,
psychiatric  pathologies, iatrogenic, and

idiopathic or congenital causes®“?,

11
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On gustatory dysfunction, it is
characterized by loss or decrease in gustation,
through the interaction between
multicausative factors and sensory receptors
of the oral cavity®?. In addition to taste buds,
gustatory dysfunction is directly related to
chemical receptors, mechanoreceptors,
thermoreceptors and nociceptors®?,

Regarding the mechanisms through
which SARS-CoV-2 acts interfering in the
neurological system of infected patients, two
main routes of transmission are suggested:
hematogenous dissemination and neuronal
retrograde dissemination. The first s
secondary to a viremia, which triggers
Systemic Inflammatory Response Syndrome
(SIRS). This fosters mechanisms of
intracellular, paracellular and transcellular
penetration through the blood-brain barrier. In
the second, the invasion of the CNS occurs
via transport of peripheral neurons invaded by
the virus®.

Specifically, for olfactory and
gustatory dysfunction, the literature is unclear
regarding pathophysiological mechanisms.
According to Meini et al.®® (article n. 3),
SARS-CoV-2 infects host cells, including
non-neuronal cells of the olfactory epithelium
and oral mucosa (including the tongue), by
binding to ACE-2, increasing des-Arg9-
bradykinin levels and inducing inflammatory
process. For  gustatory  dysfunction,
bradykinin can trigger it through an

inflammatory neurogenic mechanism or

——
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through excessive direct activity in the
CNS®D,

It is also speculated that the infection
of support cells and regenerative stem cells of
olfactory neurons inhibits the function of the
latter, triggering anosmia. Another hypothesis
would be infection of the CNS by
coronavirus, via cribriform plate, causing an
inflammatory response capable of reducing
sensitivity to smell®?),

For dysgeusia, it is speculated that
high levels of pro-inflammatory cytokines,
such as tumor necrosis factor — o (TNF-a),
interferon — y (INF-y) and interleukin — 6 (IL-
6), induced by COVID-19, may inhibit the
proliferation of stem cells and decrease the
half-life of mature cells of taste buds®?.

Thus, olfactory and gustatory
dysfunction can be considered a marker of
SARS-CoV-2

situations where the test capacity is limited®®.

infection,  especially in

In addition to these manifestations,
the included studies revealed that patients
infected with SARS-CoV-2 could present
recurrent headache (articles n. 1 and 4), sleep
impairment (article n. 4), myalgia and
dizziness (article n. 1). As for headache, this
symptom may be related to increased
permeability of the blood-brain barrier due to
cytokine production, triggering a neuronal
disorder of inflammatory nature453. It could
also result from direct invasion of the nerve
endings of the trigeminal nerve in the nasal
cavity by the virus, resulting in dysregulation

of ACE-2 and angiotensin 1159,
12
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Regarding myalgia, this can be
caused by the intense inflammatory response
induced by SARS-CoV-2, which increases the
levels of cytokines, including IL-6, whose
positive regulation causes muscle and joint
pain®%. Another hypothesis associated with
myalgia is based on the elevation of lactate
dehydrogenase, due to the damage caused by
the virus in muscle tissue, and lactate and
decreased cytoplasmic pH and oxygen
levels®®). For dizziness, the literature points
out, as possible mechanisms, direct invasion
of the nervous system,  hypoxia,
hypercoagulopathy and immune-mediated
insults®?),

Among other neurological
manifestations presented in the articles,
dysautonomia, conceptualized as the failure or
hyperactivity of the Autonomic Nervous
System (ANS)®®  when associated with
hemodynamic instability in patients severely
affected by COVID-19, may result from
afferent baroreflex insufficiency secondary to
SARS-CoV-2 infection and invasion of the
nucleus of the solitary tract®®).

On cerebrovascular diseases,
ischemic cerebrovascular accident, although
the mechanisms involved are not yet clear,
has been associated with a state of
hypercoagulability®®. As for intracranial
hemorrhage, this has been related to the
elevation of blood pressure as a consequence
of the binding of SARS-CoV-2 to ACE-263),

As for convulsion, it can result from

hypoxia, metabolic disorders, organ failure,

——
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and brain damage®. On encephalitis,
characterized by inflammatory lesions in the
brain®?, although its mechanism is not clear,
it is suggested that it originates from an
inflammatory response to SARS-CoV-2,
capable of raising the levels of interleukins
and ACE in the cerebrospinal fluid®?.

Concerning optic neuritis, it can
occur if we consider that SARS-CoV-2 can be
transported by the optic nerve®. As for
Guillain-Barré Syndrome, considered as an
autoimmune process that affects peripheral
nerves and induces a demyelinating
neuropathy®, Morsy’s  hypothesis®®
suggests that the NCAM protein (neuronal
cell adhesion molecule) is responsible for the
development of the syndrome in patients with
SARS-CoV-2, in the presence of HLA-A*68
and HLA-DQA1/HLA-DQBL.

Regarding myopathy, observed in
patients with the severe form of COVID-19,
its development has been attributed to the
injury of peripheral nerves and striated
muscle by the virus, as well as the presence of
vascular events, both thrombotic and
ischemic(®).,

Concerning movement disorders,
when sitting (twisted movements of the lower
limb), walking (ataxic gait) or at rest
(spasmodic movements in supine position),
they may express an involvement of the CNS
and PNS. As for sleep impairment, it may be
associated with hospitalization, a
phenomenon capable of triggering insomnia

symptoms©7-68),
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Regarding the limitations of the
study, we can mention the small number of
publications included in this review, despite a
comprehensive search in four databases of
international relevance. This phenomenon
suggests the need to conduct more research on
the theme addressed.

CONCLUSIONS

It can be concluded that neurological
manifestations are present in patients with
SARS-CoV-2/COVID-19, including those
who are not hospitalized, with emphasis on
olfactory and gustatory dysfunctions. These
may be associated with early and severe
COVID-19 conditions, and therefore their
recognition in infection is important.

In addition to these dysfunctions,
other neurological signs and symptoms, such
as myalgia, headache, dizziness, and
cerebrovascular diseases, are observed in
patients with COVID-19. Regardless of this
form of disease presentation, it should be
considered, since it is capable of
compromising the well-being and life of
human beings.

Despite  the occurrence of
neurological manifestations induced by
SARS-CoV-2, it is still necessary to
investigate the pathogenic mechanisms and
progression of the disease in the context of
the CNS and PNS.

REFERENCES
1. Gabriela A, Gicovate P, Leal A, Marins P,

A
ENFERMAGEM ATUAL
IN DERME

Gicovate C Neto, Shimoda E.
Indicadores bibliométricos dos artigos
sobre “COVID-19” na base Scopus.
Revista Cientifica da Faculdade de
Medicina de Campos [Internet]. 2020
[Acesso em 6 nov 2020];15(2):15-21.

Disponivel em:
http://www.fmc.br/ojs/index.php/RCF
MCl/article/view/383

Zhu N, Zhang D, Wang W, Li X, Yang
B, Song J, et al. A novel coronavirus
from patients with pneumonia in
China, 2019. N Engl J Med.
2020;382(8):727-33.

Moitinho MS, Belasco AGS, Barbosa
DA, Fonseca CD. Acute kidney injury
by SARS-CoV-2 virus in patients with
COVID-19: an integrative review.
Revista Brasileira de Enfermagem
[Internet]. 2020 [Acesso em 6 nov
2020];73(2):20200354. Disponivel
em:
http://www.scielo.br/scielo.php?script=
sci_arttext&pid=S0034-
71672020001400300&Ing=en&nrm=is
o&ting=en

Alshebri MS, Alshouimi RA, Alhumidi
HA, Alshaya Al Neurological
complications of SARS-CoV, MERS-
CoV, and COVID-19. SN Compr Clin
Med [Internet]. 2020 [Acesso em 6 nov
2020];1-11. Disponivel em:
https://doi.org/10.1007/s42399-020-
00589-2

Nascimento Junior JAC, Santos AM,
Quintans-Janior LJ, Walker CIB,
Borges LP, Serafini MR. SARS,
MERS and SARS-CoV-2 (COVID-19)
treatment: a patent review [Internet].
Expert Opinion on Ther Pat [Internet].
2020 [Acesso em 6 nov 2020];
30(8):567-79. Disponivel em:
https://www.tandfonline.com/doi/full/1
0.1080/13543776.2020.1772231

Zhong NS, Zheng BJ, Li YM, Poon
LLM, Xie ZH, Chan KH, et al.
Epidemiology and cause of severe
acute respiratory syndrome (SARS) in
Guangdong, People’s Republic of

14

https://doi.org/10.31011/reaid-2021-v.95-n.36-art.1108 Rev Enferm Atual In Derme v. 95, n. 36, 2021 e-021137



REVIEW ARTICLE

10.

11.

China, in February, 2003. Lancet
[Internet]. 2003 [Acesso em 6 nov
2020];362(9393):1353-8.  Disponivel
em:
https://www.thelancet.com/journals/lan
cet/article/P11S0140-6736(03)14630-
2/fulltext

Guarner J. Three emerging
coronaviruses in two decades: the story
of SARS, MERS, and now COVID-19.
American  Journal  of  Clinical
Pathology [Internet]. 2020 [Acesso em
6 nov 2020];153:420-21. Disponivel
em:
https://www.ncbi.nlm.nih.gov/pmc/arti
cles’/PMC7109697/

Peeri NC, Shrestha N, Rahman MS,
Zaki R, Tan Z, Bibi S, et al. The
SARS, MERS and novel coronavirus
(COVID-19) epidemics, the newest and
biggest global health threats: what
lessons have we learned?. Int J
Epidemiol [Internet]. 2020 [Acesso em
6 nov 2020];49(3):717-26. Disponivel
em:
https://academic.oup.com/ije/article/49/
3/717/5748175

Zumla A, Hui DS, Perlman S. Middle
East respiratory syndrome. Lancet
[Internet]. 2015 [Acesso em 6 nov
20207; 386(9997):995-1007.
Disponivel em:
https://www.thelancet.com/journals/lan
cet/article/P11S0140-6736(15)60454-
8/fulltext

Badawi A, Ryoo SG. Prevalence of
comorbidities in the Middle East
respiratory ~ syndrome  coronavirus
(MERS-CoV): a systematic review and
meta-analysis. Int J Infect Dis
[Internet]. 2016 [Acesso em 6 nov
2020]; 49:129-33. Disponivel em:
https://www.ncbi.nlm.nih.gov/pmc/arti
cles/PMC7110556/

Achar A, Ghosh C. COVID-19-
associated neurological disorders: the
potential route of CNS invasion and
blood-brain barrier relevance. Cells
[Internet]. 2020 [Acesso em 6 nov

12.

13.

14.

15.

16.

17.

18.

A
ENFERMAGEM ATUAL
IN DERME

2020];9(11):2360.  Disponivel em:
https://www.mdpi.com/2073-
4409/9/11/2360

Velavan TP, Meyer CG. The
COVID-19 epidemic. Trop Med Int
Heal [Internet]. 2020 [Acesso em 6 nov
2020];25(3):278-80. Disponivel:
https://onlinelibrary.wiley.com/doi/abs/
10.1111/tmi.13383

Rasmussen AL. On the origins of
SARS-CoV-2. Nature Medicine
[Internet]. 2021 [Acesso em 26 abr
2021]:27:8-9. Disponivel em:
https://www.nature.com/articles/s4159
1-020-01205-5

World Health Organization. WHO
coronavirus disease (COVID-2019)
dashboard [Internet]. WHO 2021
[Acesso em 29 abr 2021]. Disponivel
em: https://covid19.who.int/

Zhang RH, Ai X, Liu Y, Li CH, Zhang
HL. Genomic characterization and
phylogenetic evolution of the SARS-
CoV-2. Acta Virol. 2020 [Acesso em
29 set 2021];64(4):496-500. Disponivel
em:

https://pubmed.ncbi.nlm.nih.gov/32985
209/

Zhu N, Zhang D, Wang W, Li X, Yang
B, Song J, et al. A novel coronavirus
from patients with pneumonia in
China, 2019. N Engl J Med [Internet].
2020 [Acesso em 6 nov
2020];382(8):727-33. Disponivel em:
https://www.nejm.org/doi/full/10.1056/
nejmoa2001017

Tammaro A, Adebanjo GAR, Parisella
FR, Pezzuto A, Rello J. Cutaneous
manifestations in COVID-19: the
experiences of Barcelona and Rome.
Journal of The European Academy of
Dermatology and Venereology
[Internet]. 2020 [Acesso em 6 nov
2020];34(7):e306-7. Disponivel em:
https://onlinelibrary.wiley.com/doi/abs/
10.1111/jdv.16530

Shende P, Gaikwad P, Gandhewar M,
Ukey P, Bhide A, Patel V, et al.

15

https://doi.org/10.31011/reaid-2021-v.95-n.36-art.1108 Rev Enferm Atual In Derme v. 95, n. 36, 2021 e-021137



REVIEW ARTICLE

19.

20.

21.

22,

23.

Persistence of SARS-CoV-2 in the first
trimester  placenta  leading  to
transplacental transmission and fetal
demise from an asymptomatic mother.
Hum Reprod [Internet]. 2021 [Acesso
em 29 abr 2021];36(4): 899-906.
Disponivel em:
https://doi.org/10.1093/humrep/deaa36
-

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 [Internet]. 2020 [Acesso em 6
nov 2020];11(7):995-8. Disponivel
em:
https://pubs.acs.org/doi/10.1021/acsche
mneuro.0c00122

Mao L, Jin H, Wang M, Hu Y, Chen S,
He Q, et al. Neurologic manifestations
of  hospitalized  patients  with
coronavirus disease 2019 in Wuhan,
China. JAMA Neurol [Internet]. 2020
[Acesso em 6 nov 2020];77(6):683-90.
Disponivel em:
https://jamanetwork.com/journals/jama
neurology/fullarticle/2764549

Weill P, Plissonneau C, Legrand P,
Rioux V, Thibault R. May omega-3
fatty acid dietary supplementation help
reduce severe complications in Covid-
19 patients? Biochimie [Internet]. 2020
[Acesso em 6 nov 2020];179:275-80.

Disponive em:
https://www.ncbi.nlm.nih.gov/pmc/arti
cles/lPMC7481803/

Ng SC, Tilg H. COVID-19 and the
gastrointestinal tract: more than meets
the eye Gut [Internet]. 2020 [Acesso
em 6 nov 2020];69(6):973-74.
Disponivel em: http://gut.omj.com/

Villegas-Chiroque M. Pandemia de
COVID-19: pelea o huye. Revista
Experiencia em Medicina Del Hospital
Regional Lamabyeque [Internet]. 2020
[Acesso em 6 nov 2020];6(1):3-4.
Disponivel em:
http://rem.hrlamb.gob.pe/index.php/RE

24,

25.

26.

27.

28.

29.

A
ENFERMAGEM ATUAL
IN DERME

M/article/view/424

Yavarpour-Bali H, Ghasemi-Kasman
M. Update on neurological
manifestations of COVID-19. Life Sci
[Internet]. 2020 [Acesso em 6 nov
2020]; 257:1-8. Disponivel em:
https://www.ncbi.nlm.nih.gov/pmc/arti
cles’lPMC7346808/

Cani I, Barone V, D’Angelo R, Pisani
L, Allegri V, Spinardi L, et al. Frontal
encephalopathy related to
hyperinflammation in  COVID-109.
Journal of Neurology [Internet]. 2020
[Acesso em 6 nov 2020];268(1):16-109.
Disponivel em:
https://doi.org/10.1007/s00415-020-
10057-5

Stafstrom CE, Jantzie LL. COVID-19:
neurological considerations in neonates
and children. Children [Internet]. 2020
[Acesso em 6 nov 2020];7(9):133.
Disponivel em:
https://pubmed.ncbi.nlm.nih.gov/32927
628/

Pereira J, Lima KMSG, Santos SMM,
Silva AC, Silva DA, Farias PA, et al.
Desafios da  enfermagem no
enfrentamento ao COVID-19. Brazilian
Journal of Development [Internet].
2021 [Acesso  em 29  abr
2021];7(2):14839-55. Disponivel em:
https://www.brazilianjournals.com/inde
x.php/BRJD/article/view/24568

Pezzini A, Padovani A. Lifting the
mask on neurological manifestations of
COVID-19. Nat Rev Neurol [Internet].
2020 [Acesso em 6 nov 2020];16:636—
44, Disponivel em:
https://www.nature.com/articles/s4158
2-020-0398-3

Mendes KDS, Silveira RCCP, Galvao
CM. Revisdo integrativa: metodo de
pesquisa para a incorporacdo de
evidéncias na saude e na enfermagem.
Texto & Contexto - Enfermagem
[Internet]. 2008 [Acesso em 7 nov
2020];17(4):758-64. Disponivel em:
http://www.scielo.br/scielo.php?script=

16

https://doi.org/10.31011/reaid-2021-v.95-n.36-art.1108 Rev Enferm Atual In Derme v. 95, n. 36, 2021 e-021137



REVIEW ARTICLE

30.

31.

32.

33.

34.

sci_arttext&pid=S0104-
07072008000400018&Ing=en&nrm=is
0&tIng=pt

Sousa LMM, Marques-Vieira CMA,
Severino SSP, Antunes AV. A
metodologia de revisdo integrativa da
literatura em enfermagem. Revista
Investigacéo em Enfermagem.
[Internet]. 2017 [Acesso em 6 nov
2020];21:17-26.  Disponivel  em:
https://www.sinaisvitais.pt/index.php/r
evista-investigacao-enfermagem/rie-

serie-2/774-rie-21-novembro-2017

Santos CMC, Pimenta CAM, Nobre
MRC. The PICO strategy for the
research question construction and
evidence search. Rev Lat Am
Enfermagem [Internet]. 2007 [Acesso
em 6 nov 2020];15(3):508-11.
Disponivel em:
http://www.scielo.br/scielo.php?script=
sci_arttext&pid=S0104-

11692007000300023&Ing=en&tIng=en

Moher D, Liberati A, Tetzlaff J,
Altman DG, Altman D, Antes G, et al.
Preferred  reporting items  for
systematic reviews and meta-analyses:
The PRISMA statement. PLo0S
Medicine [Internet]. 2009 [Acesso em
6 nov  2020];6(7): e1000097.
Disponivel em:
https://dx.plos.org/10.1371/journal.pme
d.1000097

Ursi ES, Gavdo CM. Prevencdo de
lesdes de pele no perioperatorio:
revisao integrativa da literatura. Rev
Lat Am Enfermagem [Internet]. 2006
[Acesso em 6 nov 2020];14(1):124-31.
Disponivel em:
https://www.scielo.br/scielo.php?script
=sci_abstract&pid=S0104-
11692006000100017&tIing=pt

Stillwell SB, Fineout-Overholt E,
Melnyk  BM, Williamson KM.
Evidence-based practice, step by step:
searching for the evidence. Am J Nurs
[Internet]. 2010 [Acesso em 7 nov
2020];110(5):41-47. Disponivel em:
http://journals.lww.com/00000446-

35.

36.

37.

38.

39.

A
ENFERMAGEM ATUAL
IN DERME

201005000-00024

Speth MM, Singer-Cornelius T, Oberle
M, Gengler I, Brockmeier SJ, Sedaghat
AR. Olfactory dysfunction and
sinonasal symptomatology in COVID-
19: prevalence, severity, timing, and
associated characteristics. Otolaryngol
Head Neck Surg [Internet]. 2020
[Acesso em 6 nov 2020];163(1):114—

20. Disponivel em:
http://journals.sagepub.com/doi/10.117
7/0194599820929185

Meini S, Suardi LR, Busoni M, Roberts
AT, Fortini A. Olfactory and gustatory
dysfunctions in 100 patients
hospitalized for COVID-19: sex
differences and recovery time in real-
life. Eur Arch Otorhinolaryngol
[Internet]. 2020 [Acesso em 6 nov
2020];277(12):3519-23. Disponivel
em:
http://link.springer.com/10.1007/s0040
5-020-06102-8

Karuppan MKM, Devadoss D, Nair M,
Chand HS, Lakshmana. SARS-CoV-2
infection in the central and peripheral
nervous system-associated morbidities
and their potencial mechanism. Mol
Neurobiol [Internet]. 2021 [Acesso em
5 mai 2021]. Disponivel em:
https://link.springer.com/article/10.100
7/s12035-020-02245-1

Lechien JR, Chiesa-Estomba CM, Siati
DR, Horoid M, Le BSD, Alexandra R,
et al. Olfactory and gustatory
dysfunctions as a clinical presentation
of mild-to-moderate forms of the
coronavirus disease (COVID-19): a
multicenter European study. Eur Arch
Otorhinolaryngol.  [Internet]. 2020
[Acesso em 6 nov 2020];277:2251-61.
Disponivel em:
https://link.springer.com/article/10.100
7/s00405-020-05965-1

Grewal A, Kataria H, Dhawan I.
Literature search for research planning
and identification of research problem.
Indian J Anesth [Internet]. 2016
[Acesso em 6 nov 2020];60(9):635-39.

17

https://doi.org/10.31011/reaid-2021-v.95-n.36-art.1108 Rev Enferm Atual In Derme v. 95, n. 36, 2021 e-021137



REVIEW ARTICLE

40.

41.

42.

43.

44,

Disponivel em:
/pmc/articles/PMC5037943/?report=ab
stract

Dryhurst S, Schneider CR, Kerr J,
Freeman ALJ, Recchia G, van der Bles
AM, et al. Risk perceptions of COVID-
19 around the world. J Risk Res
[Internet]. 2020 [Acesso em 6 nov
2020];23(7-8):994-1006.  Disponivel
em:
https://www.tandfonline.com/doi/full/1
0.1080/13669877.2020.1758193

Ceylan Z. Estimation of COVID-19
prevalence in Italy, Spain, and France.
Sci Total Environ [Internet]. 2020
[Acesso em 6 nov 2020];729:138817.
Disponivel em:
https://linkinghub.elsevier.com/retrieve
/pii/S0048969720323342

Boscolo-Rizzo P, Borsetto D, Spinato
G, Fabbris C, Menegaldo A, Gaudioso
P, et al. New onset of loss of smell or
taste in household contacts of home-
isolated SARS-CoV-2-positive
subjects. Eur Arch Otorhinolaryngol
[Internet]. 2020 [Acesso em 6 nov
2020];277(9):2637-40. Disponivel em:
http://link.springer.com/10.1007/s0040
5-020-06066-9

Cintra PR, Silva MDP, Furnival AC.
Uso do inglés como estratégia de
internacionalizacdo  da  producdo
cientifica em  Ciéncias  Sociais
Aplicadas: estudo de caso na SciELO
Brasil. Em Questdo [Intenet]. 2020
[Acesso em 6 nov 2020]26(1):17-41.
Disponivel em:
https://www.researchgate.net/publicati
on/338038496_Uso_do_ingles_como_
estrategia_de_internacionalizacao_da_
producao_cientifica_em_Ciencias_Soci
ais_Aplicadas_estudo_de caso_na_Sci
ELO_Brasil

Romero-Sanchez CM, Diaz-Maroto |,
Fernandez-Diaz E, Sanchez-Larsen A,
Layos-Romero A, Garcia-Garcia J, et
al.  Neurologic manifestations in
hospitalized patients with COVID-19.
Neurology [Internet]. 2020 [Acesso em

45.

46.

47.

48.

49.

A
ENFERMAGEM ATUAL
IN DERME

6 nov 20201;95(8):1060-70.
Disponivel em:
http://www.neurology.org/lookup/doi/1
0.1212/WNL.0000000000009937

Liguori C, Pierantozzi M, Spanetta M,
Sarmati L, Cesta N, lannetta M, et al.
Subjective  neurological ~ symptoms
frequently occur in patients with
SARS-CoV2 infection. Brain Behav
Immun [Internet]. 2020 [Acesso em 6
nov 2020];88:11-16. Disponivel em:
https://linkinghub.elsevier.com/retrieve
/pii/S088915912030876X

Lima-Costa MF, Barreto SM. Tipos de
estudos epidemioldgicos:  conceitos
basicos e aplicagbes na area do
envelhecimento. Epidemiol Serv Saude
[Internet]. 2003 [Acesso em 6 nov
2020];12(4):189-201. Disponivel em:
http://scielo.iec.pa.gov.br/scielo.php?sc
ript=sci_arttext&pid=S1679-
49742003000400003&Ing=pt&nrm=is
0&tlng=pt

Oliveira MA, Vellarde GC, S& RAM.
Entendendo a pesquisa clinica 1lI:
estudos de coorte [Internet]. FEMINA.
2015 [Acesso em 6 nov
2020];43(3):105-10. Disponivel em:
http://files.bvs.br/upload/S/0100-
7254/2015/v43n3/a5116.pdf

Hsieh JJ, Chen D, Wang PI1, Marker M,
Redzematovic A, Chen Y-B, et al.
Genomic biomarkers of a randomized
trial comparing first-line everolimus
and sunitinib in patients with metastatic
renal cell carcinoma. Eur Urol
[Internet]. 2017 [Acesso em 6 nov
2020];71:405-14.  Disponivel em:
https://linkinghub.elsevier.com/retrieve
/pii/S0302283816307011

Barros JA Neto, Machado AS,
Kraychete DC, Jesus RP.
Comprometimento  da  integridade
intestinal na fibromialgia e sindrome
dolorosa miofascial: uma revisdo. Rev
Ciénc Med Biol [Internet]. 2011
[Acesso em 6 nov 2020];10(3):246-53.

Disponivel em
https://periodicos.ufba.br/index.php/cm
18

https://doi.org/10.31011/reaid-2021-v.95-n.36-art.1108 Rev Enferm Atual In Derme v. 95, n. 36, 2021 e-021137



REVIEW ARTICLE

50.

51.

52.

53.

54.

55.

bio/article/view/5884#:~:text=Pass0s%
20de%20Jesus-
,Resumo,em%20resposta%20a%20mec
anismos%?20estressores.

Lahne J. Neurogastronomy: how the
brain creates flavors and why it
matters: by Gordon M. Shepherd.
Food, Culture & Society [Internet].
2013 [Acesso em 6 nov
2020];16(2):327-30. Disponivel em:
https://books.google.com.br/books?hl=
pt-
BR&Ir=&id=gEigopDUBVA4C&oi=fnd
&pg=PR7&dq=Shepherd+GM.+Neuro
gastronomy.+How-+the+brain+creates+
flavor+and+why+it+matters.+New+Yo0
rk:+Columbia+University+Press%3B+
2012.&0ts=EDDJcaT53D&sig=JuGuq
DNagl4zoUY 3jB5d8uO_hFg&redi

Belowska-Bien K, Szelag E, Szelag J,
Skrzypiec-Spring M. Bradykinin-an
undervalued mediator?. Postepy Nauk
Medycznych. 2017; 440-46.

Eshraghi AA, Mirsaeidi M, Davies C,
Telischi FF, Chaudhari N, Mittal R.
Potential mechanisms for COVID-19
induced anosmia and dysgeusia. Front
Physiol [Internet]. 2020 [Acesso em 7
nov 2020];11:1039. Disponivel em:
https://www.frontiersin.org/article/10.3
389/fphys.2020.01039/full

Poyiadji N, Shahin G, Noujaim D,
Stone M, Patel S, Griffith B. COVID-
19-associated  acute  hemorrhagic
necrotizing encephalopathy: imaging
features. Radiology [Internet]. 2020
[Acesso em 6 nov 2020];296(2):E119-
20. Disponivel em:
https://doi.org/10.1148/radiol.2020201
187.

Bolay H, Giil A, Baykan B. COVID-19
is a real headache! Headache [Internet].
2020 [Acesso em 6 nov
2020];60(7):1415-21. Disponivel em:
https://onlinelibrary.wiley.com/doi/abs/
10.1111/head.13856

Drozdzal S, Rosik J, Lechowicz K,
Machaj F, Szostak B, Majewski P, et

56.

S7.

58.

59.

60.

61.

A
ENFERMAGEM ATUAL
IN DERME

al. COVID-19: pain management in
patients with SARS-CoV-2 infection -
molecular mechanisms, challenges, and
perspectives. Brain Sci [Internet]. 2020
[Acesso em 6 nov 2020];10(7):465.
Disponivel em:
https://www.mdpi.com/2076-
3425/10/7/465

Kucuk A, Cumhur Cure M, Cure E.
Can COVID-19 cause myalgia with a
completely different mechanism? a
hypothesis. Clin Rheumatol [Internet].
2020 [Acesso em 6 nov
2020];39(7):2103-04. Disponivel em:
https://www.ncbi.nlm.nih.gov/pmc/arti
cles’lPMC7249985/

Saniasiaya J, Kulasegarah J. Dizziness
and COVID-19. Ear, Nose and Throat J
[Internet]. 2020 [Acesso em 6 nov
2020];100(1):29-30. Disponivel em:
http://www.ncbi.nlm.nih.gov/pubmed/3
2931322

Eshak N, Abdelnabi M, Ball S,
Elgwairi E, Creed K, Test V, et al.
Dysautonomia: an overlooked
neurological manifestation in a
critically ill COVID-19 patient. Am J
Med Sci [Internet]. 2020 [Acesso em 6
nov 2020];360(4):427-29. Disponivel
em:
https://www.ncbi.nlm.nih.gov/pmc/arti
cles’/PMC7366085/

Wu T, Zuo Z, Kang S, Jiang L, Luo X,
Xia Z, et al. Multi-organ dysfunction in
patients with COVID-19: a systematic
review and meta-analysis. Aging and
Dis [Internet]. 2020 [Acesso em 6 nov
2020];11(4):874-94. Disponivel em:
/pmc/articles/PMC7390520/?report=ab
stract

Asadi-Pooya AA. Seizures associated
with coronavirus infections. Seizure
[Internet]. 2020 [Acesso em 6 nov
2020];79:49-52.  Disponivel  em:
https://www.seizure-
journal.com/article/S1059-
1311(20)30128-X/fulltext

Khatoon F, Prasad K, Kumar V.

19

https://doi.org/10.31011/reaid-2021-v.95-n.36-art.1108 Rev Enferm Atual In Derme v. 95, n. 36, 2021 e-021137



REVIEW ARTICLE

62.

63.

64.

65.

Neurological manifestations of
COVID-19: available evidences and a
new  paradigma. J  Neurovirol
[Internet]. 2020 [Acesso em 6 nov
2020];26:619-30.  Disponivel  em:
https://pubmed.ncbi.nlm.nih.gov/32839
951/

Bodro M, Compta Y, Llansé L, Esteller
D, Doncel-Moriano A, Mesa A, et al.
Increased CSF levels of IL-1B, IL-6,
and ACE in SARS-CoV-2-associated
encephalitis.  Neurol Neuroimmunol
Neuroinflamm [Internet]. 2020 [Acesso
em 6 nov 2020];7(5):e821. Disponivel
em:
https://www.ncbi.nlm.nih.gov/pmc/arti
cles’lPMC7357418/

Figueiredo CS, Raony I, Giestal-de-
Araujo E. SARS-CoV-2 targeting the
retina:  host-virus interaction and
possible mechanisms of viral tropism.
Ocul Immunol Inflamm [Internet].
2020 [Acesso em 6 nov
2020];28(8):1301-04. Disponivel em:
https://www.tandfonline.com/doi/full/1
0.1080/09273948.2020.1799037

Farzi MA, Ayromlou H, Jahanbakhsh
N, Bavil PH, Janzadeh A, Shayan FK.
Guillain-Barré syndrome in a patient
infected with SARS-CoV-2, a case
report. J Neuroimmunol [Internet].
2020 [Acesso em 6 nov
2020];346:577294.  Disponivel em:
https://pubmed.ncbi.nlm.nih.gov/32590
125/

Morsy S. NCAM protein and SARS-
COV-2 surface proteins: in-silico
hypothetical ~ evidence  for  the
immunopathogenesis of Guillain-Barré
syndrome. Med Hypotheses [Internet].
2020 [Acesso em 6 nov

——

e SN
’-'...A:y h}
=" REVISTA
ENFERMAGEM ATUAL
IN DERME

2020];145:110342. Disponivel em:
https://linkinghub.elsevier.com/retrieve
/pii/S0306987720328978

66. Guadarrama-Ortiz P, Chorefio-Parra
JA, Sénchez-Martinez CM, Pacheco-
Sanchez FJ, Rodriguez-Nava Al,
Garcia-Quintero  G.  Neurological
aspects of SARS-CoV-2 infection:
mechanisms and manifestations. Front
Neurol [Internet]. 2020 [Acesso em 6
nov 2020];11:1039. Disponivel em:
/pmc/articles/PMC7499054/?report=ab
stract

67. Piscitelli D, Perin C, Tremolizzo L,
Peroni F, Cerri CG, Cornaggia CM.
Functional movement disorders in a
patient with COVID-19. Neurol Sci
[Internet]. 2020 [Acesso em 6 nov
2020];41(9):2343-44. Disponivel em:
https://doi.org/10.1007/s10072-

68. Young JS, Bougeois JA, Hilty DM,
Hardin KA. Sleep in hospitalized
medical patients, part 1: factors
affecting sleep. J Hosp Med [Internet].
2008 [Acesso em 6 nov
2020];3(6):473-82. Disponivel em:
http://www.journalofhospitalmedicine.
com/jhospmed/article/128191/sleep-
hospitalized-medical-patients-part-1

Corresponding author: Ana Caroline Rocha
de Melo Leite, Universidade da Integracdo
Internacional da Lusofonia Afro-Brasiliera —
Campus das Auroras — Rua José Franco de
Oliveira, s/n, CEP — 62.790-970 — Redencdo —
Ceara, fone (85) 99168-0679 e e-mail
acarolmelo@unilab.edu.br

Submission: 2021-05-08
Approval: 2021-06-10

20

https://doi.org/10.31011/reaid-2021-v.95-n.36-art.1108 Rev Enferm Atual In Derme v. 95, n. 36, 2021 e-021137



