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SUMMARY

Viruses are a living being that is not formed by cellular structure. Viruses can be
transmitted by direct contact with infected individuals or indirectly from contaminated
surfaces. Defined as a new variety of coronaviruses, COVID 19 made the World
Health Organization (WHO) declare in early 2020 a crisis in global public health.
Considering the high transmissibility of this virus, it was necessary to adopt measures
to prevent transmission and infection. Symptoms caused by COVID-19 are usually
fever, dry cough, shortness of breath (dyspnea), tiredness (fatigue), sore throat,
headache, and diarrhea. Other symptoms, to a lesser extent are anosmia (loss of

smell), hyposmia (decreased smell) and ageusia (loss of sense of taste). The
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objective of this was to review the last two years on the sequelae of COVID 19 in
taste and smell. A brief literature review was conducted in scientific articles on the
sequelae of COVID 19 in taste and smell, between 2020 and 2021, in Portuguese, in
the Google Scholar search database. Women and young people are the most
affected by the sequelae of taste and smell caused by COVID-19. there are no
specific and scientifically proven treatments to the various dysfunctions, but the most
indicated is the practice of olfactory training. Studies related to dysfunctions are
limited, mainly, in Brazil and when they are analyzed as sequelae. The continuity of
scientific research is indispensable, because only this process will be able to
elucidate the doubts that still exist and generate appropriate treatments for people
who developed COVID-19.

Keywords: Virus, COVID 19, Dysosmia, Dysgeusia.

INTRODUCTION

Viruses are a living being that, unlike the other ones, is not formed by cell. It usually
has a nucleic acid (which can be DNA or RNA), covered by a protein "capsule".
Some are still covered by "pieces” of cell membrane, which create an "envelope”
around it. They are often smaller than a cell and parasitize them, entering them, and
using their structures to produce more viruses (they are mandatory intracellular
parasites) (Brandao, 2015; They, 2020).

Viruses can be transmitted by direct contact with infected individuals or indirectly
from contaminated surfaces. They are transmitted from one individual to another
through water droplets in the form of steam released into the breath or during the
coughing or sneezing process. Smaller droplets released along with water vapor
during these processes are suspended in the air spreading the virus over larger
areas and longer. (Brazil, 2021). In contact with one of these means of transmission
the viruses invade the mucous cells of the airways and digestérias (Stephens et al.,
2009; Silva et al., 2020).
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To be reproduce the viruses bind to the surface of the cell membrane. After this
binding it can penetrate the cell or it can "inject" its genetic material (DNA or RNA)
into its cytoplasm. Once inside the cells the genetic material of the virus is copied
several times, using the chemical reactions it can make. Similarly, other chemical
reactions of the cell are used to make the "covers" of protein (capsids). Thus new
viruses are mounted inside a cell and, to go out and invade new cells, break the

membrane of those who manufactured them (They, 2020; Silva et al., 2020a).

Defined as a new variety of coronaviruses, COVID 19 made the World Health
Organization (WHO) declare in early 2020 a crisis in global public health (Souza et
al., 2020). These viruses, with a high transmission rate, consist of envelopes of lipids
and proteins (piece of membrane of a cell), and protein capsids, with a single rna
tape (nucleic acid), and with external crown shape (Silva et al., 2020). They are part
of the family of viruses that generate common colds to more severe infections, such
as Middle East Respiratory Syndrome (MERS) and Severe Acute Respiratory
Syndrome (SARS) (Brazil, 2021; 2021a).

Considering the high transmissibility of this virus, it is necessary to adopt measures
to prevent transmission and infection. Among some of these preventive actions, we
highlight the non-permanence in closed places and isolation of infected people
(Stephens et al., 2009).

Ways considered to be the most efficient and to avoid contamination (prophylaxis)
include: hand washing, social distancing, aeration of environments and their
exposure to sunlight, cleaning of objects and surfaces, prohibition of agglomerations,
and the use of masks (efficient blockers of scattered respiratory droplets, even at
reduced distances with direct or indirect contact) (Garcia, 2020). These control
measures are proven effective, through scientific analyses and studies, in reducing

contamination and viral dissemination (Soares et al., 2021).

Symptoms caused by COVID-19 in general are fever, dry cough, shortness of breath
(dyspnea), tiredness (fatigue), sore throat, headache and diarrhea (Silva et al.,
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2020). Other symptoms, to a lesser extent are anosmia (loss of smell), hyposmia

(decreased smell) and ageusia (loss of sense of taste) (Iser et al., 2020).

Sequelae can be defined as a change in the functioning of cells and/or in the form
and functioning of organs causing a permanent defect or not in the individual (Filho,
2011; Vana and Schiozer, 2013).

Among the various sequelae found in individuals who had COVID19 are those of
psychological and biological nature, such as changes in the respiratory,
cardiovascular systems, possible skin and neurological changes (depression and
anxiety) (Estrela et al., 2021).

A set of scientific research points to long-term damage (after 6 weeks or persisting
beyond 6 weeks from the onset of coronavirus symptoms) in the sensory system,
with emphasis on olfactory and gustatory sequelae, e.g., dysosmia (distorted
perception of smells) and dysgeusia (distorted perception of food tastes). There may
also be disorders of glucose metabolism (chemical reactions), hyperlipidemia
(increased amount of fat in the blood), dysregulation of lipid metabolism (chemical
reactions), post-traumatic stress disorder (one of the types of anxiety disorders) and
affected lung capacity, damage to the liver (liver) and renal system (kidneys), and
possibly in the reproductive system (Sesapr, 2020; Grendene et al., 2021).

Smell dysfunctions have a quantitative classification, in which there is anosmia (no
detection of odors), hyposmia (limitation in the detection of odors), hyperosmia
(increase in the ability to detect odors) and dysosmia (distorted perception of odors)
(Cardoso, 2018). While quantitative dysfunctions in taste can be classified as
hypogeusia (partial detection of taste), hypergeusia (increase in gustatory perception
capacity), ageusia (total loss of taste) and dysgeusia (distortion in taste) (Barros et
al., 2015; Gomes et al., 2020; Machado e Machado, 2020).

The qualitative subclassification of dysosmia (olfactory alteration) is diverse, among
the examples one can find parosmia (distorted and unpleasant perception of odors),

fantosmia (odor perception in the absence of odoriferous particles) and agnosmia
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(inability to classify different odors) (Cardoso, 2018). Dysgeusia (gustatory alteration)
has a qualitative subclassification, also diversified, among examples, parageusia
(inadequate perception of taste due to stimulus) and fantogeusia (unpleasant

gustatory perception in the absence of stimulus) (Machado and Machado, 2020).

Despite the notes, further studies are needed in relation to the numerous and diverse
sequelae due to covid-19 (Grendene et al., 2021), including those affected with

reduced symptoms and asymptomatic (Uzun, 2020).

GOAL

Make a literature review of the last two years on the sequelae of COVID 19 in taste

and smell.

METHOD

A brief literature review was conducted in scientific articles on the sequelae of COVID
19 in taste and smell, between 2020 and 2021, in Portuguese, in the Google Scholar
search database. The keywords (or descriptors) "Gustation and COVID19" and
"Smell and COVID 19" were used. A total of 1,777 results were found and 10 articles
were used to make up this brief review. This allowed the review to be made based on

the most up-to-date academic productions (Capes, 2012).

Articles with COVID 19 content and sequelae in taste and smell were used, in
Portuguese, within the period limit of the review. Articles that did not meet this

content and/or period of time were excluded.

RESULTS AND DISCUSSION

Table 01 shows the number of articles found by described and the number of articles

used within the methodological criteria.
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Table 1 - Number of articles found in the database according to descriptors and

articles used

NUMERO NUMERO AUTOR E ANODOS
BASE DE DADOQOS DESCRITOR ARTIGOS ARTIGOS ARTIGOS
ENCONTRADOS | UTILIZADOS UTILIZADOS
PIMENTEL. 2020
GRENDENE et al..
2021

SANTOS etal., 2020

el
Gustacdo e COVID19 237 7 COSTA etal., 2020

SOUZA etal., 2021

NOGUEIRA et al.,

Google académico
2021

NUNES etal., 2020

KOSUGI et al., 2020

Olfato e COVID 19 1540 3 BRITO e SILVA. 2020

LOPES ¢ DE ABREU.
2021
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shows the methods used in each article selected for this review, the
results and conclusions found.
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maior taxa de recuperacio do que a anosmia.

DO

Through Pimentel studies (2020) based on 15 publications that described clinical
reports in Europe in early 2020, cases of hyposmia, anosmia, fantosmia and
parosmia were identified, with prevalence between 22.7% and 88.8%, associated or

not hypogeusia and ageusia.

The amplitude of sensory symptom rates/sequelae is due to the difference between
studies, as well as the instruments used by these varied scientific researches, and
even genetic differences in the population (Pimentel, 2020). Population differences
show that the occurrence rates of olfactory-taste abnormalities are higher, for
example, in populations in Europe, North Africa, South Asia and Western Asia,
compared to the lowest rates presented by patients in East Asia (Santos et al.,

2020). Females and younger people seem to be the most affected by olfactory and
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gustatory disorders (Costa et al., 2020; Nascimento, 2020). This difference probably
occurs because there is a difference in physiological defense reaction between age

groups and genera of the human species (Cardoso et al., 2020).

The study by Santos et al. (2020) highlights that olfactory and gustatory dysfunctions

as initial symptoms, and that it has greater repercussion after discharge of patients.

The hospital treatment of patients ends before the appearance of sequelae, probably
because there is a historical deficiency of vacancies and health professionals in
Brazil. The increase in the hospital flow of patients during the pandemic seems to
have aggravated the situation, preventing specific and thorough follow-up, as care

was already precarious (Santo et al., 2021).

In the integrative review by Nogueira et al. (2021) it was identified that olfactory and
gustatory problems occur previously at different intensities. There is no scientific

evidence for the treatment of these disorders.

Costa et al. (2020) identified that olfactory and/or gustatory disorders may occur at
varying intensities, with onset along with previous symptoms of infection. There is no
scientific evidence on the treatment of these disorders.

The human immune system varies according to some physical and physiological
characteristics (Cardoso et al., 2020). The intensity of symptoms may occur due to
these variations. In women the hormones produced in menstrual cycles, those
present in the contraceptive pill and in the treatment of hormone replacement (to
combat menopausal symptoms) affect the defense system, making it different from

that of men (Rogero et al., 2021).

Age is also a factor for the difference in onset of symptoms. In contrapoint to Costa et
al. (2020) and Nascimento (2020), an older age seems to be more susceptible to the
symptoms caused by the virus. An older intestine typically has a lower absorption of
nutrients and defense cell production. The difference in concept between the authors

may be related to the specific type of symptom (Rogero et al., 2021).
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Stress also affects immune defense function. The nervous system influences the
production and release of hormones that can mediate this function (Rogero et al.,
2021). Younger people, because of their shorter experience, may be more affected

by stress.

As for the treatments studied in the action against olfactory and gustatory disorders,
the literature presents the use of corticosteroids (anti-inflammatory action) of the oral
and oral, olfactory training, vitamin A and sodium citrate. There are other therapeutic
alternatives, but those presented above are more conducive to effectiveness.
Nevertheless, there is insufficient or sufficient evidence about the efficacy of these
treatments (Cardoso et al., 2020; Costa et al., 2020; Felipe et al., 2021; Neta et al.,
2021).

Through a literature review (Brito e Silva, 2020), they believe that there is a higher
incidence of damage to the nervous system in acute cases of the virus. However, the

classification of acute and chronic cases is still not consensus.

Souza et al. (2021) concluded that dysfunctions should be studied more rigorously
and for a longer period of time. COVID-19 affects olfactory epithelium cells, possibly

altering neurotransmission.

The study by Lopes and De Abreu (2021) reports that the sequelae caused by the
disease may be neurological in nature, at the cellular level or not. This can cause
disorders, syndromes and other variables in the future.

Olfactory and gustatory dysfunctions, in general, occur in an associated way, since
the olfactory and gustatory senses (chemical senses, perceive the substances in the
nasal and oral cavity) work together and the taste sensations depend exclusively on
smell. Sensory sensations happen due to the interaction of molecules with the
receptors of smell and taste. Taste receptors (found in regions of the tongue, palate,
pharynx, epiglottis and esophagus) are responsible for sending gustatory information
through nerve impulses (communication between cells, neurons) to the central

nervous system. In smell, olfactory information is also transmitted to the central
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nervous system through neurons that communicate by electrical currents (synapses)
(Neto et al., 2011; Oliveira, 2014).

The COVID19 virus causes injury to olfactory neural cells, because in the nasal
epithelium there are a high amount of enzymes that facilitate the diffusion and
replication of it. In response to infection the immune system "activates” the defense
system by cytosines (proteins), the so-called cytopathic effect, which can
compromise the neurotransmission process, causing olfactory loss. This also occurs
with taste, where the inflammatory process (cytopathic effect) decreases the life of
the receptor cells of the taste buds (Cardoso et al., 2020; Felipe et al., 2021)

Scientific analyses demonstrate the probability of the virus reaching the nasal
epithelium, not neurons directly. The cells of the nasal epithelium retain the so-called
ionic balance of mucus, on which neurons depend to make the synapses up to the
central nervous system. When this balance is impaired the smell ceases to function
as it should, damage to olfactory neurons may occur. Still, there is no proof whether
anosmia results directly from the virus or if it is the result of an immunological
response (Nishioka, 2020).

In the gustatory sense, gustatory receptor cells are not affected by the virus, but
rather the support cells, which may explain the cases of loss of taste. The olfactory
epithelium has the ability to regenerate, that is, anosmia is considered reversible,
however, patients with slow recovery from this dysfunction may present another
disorder, parosmia, in which the flavors (sweet, bitter, salty, sour) are recovered, but

certain odors and aromas become unpleasant (Nishioka, 2020).

Nunes et al. (2020), in their review, found that the involvement of the virus with the
nervous system is, until then, inconclusive. Understanding neurological symptoms,

especially in more severe conditions, helps in interventions and medical prognoses.

The involvement of the virus with the nervous system seems to be inconclusive.
Currently, there are two main theories that explain the neurological impacts of

COVID-19 on humans, the first corresponds to the action of the virus in immune
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dysregulation, such as overproduction of cytosines, and thus causing neurological
symptoms. Indicating the possibility of the virus spreading through blood and neural
pathways to the nervous system. The second suggests that infection in the central
nervous system occurs through peripheral neurons infected by the virus (Felipe et al.,
2021).

Brito e Silva (2020), Pimentel (2020), Santos et al. (2020) and Nogueira et al. (2021)
agree on the little knowledge that exists today and propose the continuity of studies
on the symptoms of COVID 19. This is important because through scientific studies it
will be possible to define the causes of the mechanisms that cause olfactory-taste
changes and provide a basis for the research of appropriate treatments for those
affected (Nishioka, 2020; Santos et al., 2020; Felipe et al., 2021; Lima et al., 2021,
Oliveira et al., 2021).

In the literature review by Grendene et al. (2021) the conclusion indicates that not
much is known about strategies for treatment for this virus. That's why clinical
research is being conducted to discover new treatments. Prevention today is still the

best way to deal with infection.

Prevention measures against the virus include: hand hygiene often, done by washing
with soap and water (breaking the virus's lipid wall and kills it) and/or using 70% ethyl
alcohol, avoiding the hands with eyes, nose and mouth, practicing respiratory
labeling (care when coughing or sneezing), wearing face masks (physical barrier
against hanging droplets), social distancing of at least one meter, disinfection of
objects and surfaces, symptomatic keep in isolation, aesthetise indoors, avoid
handshakes and hugs and avoid social contact. All are indicated according to
scientific basis (Stephens et al., 2009; Baptista and Fernandes, 2020; Garcia, 2020;
Soares et al., 2021; Spdm, 2021).

In relation to social isolation, studies indicate its efficacy and aid in reducing infection
rates, however, it should be done in association with other virus containment
meditations (Who, 2021). There are also proofs about the aeration of closed places

when exposed to sunlight and keep them ventilated, because such environments
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contain the water vapor droplets from coughing, sneezing and the very act of talking
about individuals,(Opas, 2021). The use of masks is scientifically proven, it is known
that this PPE (personal protective equipment) is a physical barrier, a wall, against the
COVID-19 virus (Salles et al, 2021). In addition, it is emphasized that even after
vaccination people should not stop using/applying the prevention mechanisms
against the virus (Brasil, 2021a).

Kosugi et al. (2020) conducted an online survey and concluded that anosmia has a
lower recovery rate and longer duration in covid-19 positive patients than in negative

patients. Hyposmia had a higher rate of recovery than anosmia.

In hyposmia, because it is a partial loss, it is possible to "train” the smell. Odors and
essential oils are used twice a day for six months for this purpose. Already more
severe loss, anosmia, if there is no instant recovery the treatment is drug and
prolonged (Pereira et al., 2020). This probably explains the difference in recovery

rates of both sequels

CONCLUSIONS

The sequelae of COVID-19 are diverse disorders that compromise the sensory
senses (smell and taste) in different degrees, affecting the well-being and daily life of
thousands of people.

Women and young people are the most affected by these dysfunctions. It is not
known exactly how the virus causes neurological symptoms in patients, and the
exact means by which dysfunctions occur. Also, there are no specific and
scientifically proven treatments to the various dysfunctions, but the most indicated is

the practice of olfactory training.

Studies related to dysfunctions are limited, mainly, in Brazil and when they are
analyzed as sequelae, that is, studied after a certain period after recovery of COVID-
19 patients. The continuity of scientific research is indispensable, because only this

process will be able to elucidate the doubts that still exist and generate appropriate
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treatments for people who developed COVID-19 and were left with some of the

various types of sequelae, including sensory ones.
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