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                                                                                 Introduction 

Coronaviruses belong to a family of viruses related to 
respiratory diseases, being transmitted by droplets, coughing 
and sneezing, suspended in the air, by contact with secretions, 
such as saliva and nasal mucus, or direct contact between 
people

1
. The new variant discovered, SARS-CoV-2, is responsible 

for COVID-19 (Coronavirus Disease 2019), an infectious disease 
originating in Wuhan, China, that promoted a pandemic and 
high mortality scenario. Because of this, it has become the focus 
of society to contain the disease

2
. In Brazil, until March 2022 

there were about 31 million cases of the disease, of which 
660,000 died, most of them in the Southeast3. The exact 
pathophysiology has not yet been discovered, but there is a 
relationship with inflammatory process and edema formation in 
pneumocytes and nasal and bronchial neuroepithelium, being 
aggravated in elderly patients and people with preexisting 
comorbidities

4,5
. There are a wide variety of symptoms, the 

most common being: fever, dry cough and respiratory distress, 
which characterizes a flu-like syndrome

6,7
. In addition, 

symptoms such as hyposmia/anosmia/parosmia, 
hypogeusia/ageusia and dysgeusia (taste distortion) were 
observed, which initially had not been listed by the Chinese 
authors as manifestations of COVID-19, became a known and 
frequent symptom after the arrival of the disease in Europe, in 
which they appeared in more than 80% of infected Europeans; 
this divergence of information was justified by the lack of study 
on the subject in its beginning

8
. Currently, they are described 

frequently in covid cases and considered one of the main 
important symptoms of the disease

9
. Such symptoms are fully or 

partially recovered in an average of 15 days, with few cases in 
which they remained unimproved

10
. Nevertheless, they are not 

considered severe, but are important to detect the onset of the 
disease with Alpha, Beta, Delta and Gamma variants, without 
the need for RT-PCR (reverse-transcriptase polymerase chain 
reaction)

11
. and favoring early isolation, since most of the 

infected exhibit these mild signs. Patients with the Variant 
Omicron are less reached by these symptoms. 

  

Abstract 

Objective: Coronavirus in its variant form SARS-CoV-2 
originated COVID-19, caused a pandemic scenario. the 
symptoms may vary on intensity, from mild conditions to 
ICU admission, like variable fever, cough, respiratory 
distress. Subsequently, nasal symptoms such as anosmia 
and dysgeusia were observed and reported in patients, 
being as important for diagnostic determination as RT-PCR 
(reverse-transcriptase polymerase chain reaction) and/or 
chest tomography. Because they are one of the first 
symptoms in the course of SARS-CoV-2 infection, in the 
present study we sought to compare the prevalence of 
olfactory and gustatory dysfunctions in patients with 
COVID-19 in the state of Pará.  

Methods: Seventy patients diagnosed with COVID-19 and 
changes in smell and/or taste were evaluated using an 
online form (GOOGLE FORMS), to study this complaint in 
the population of the state of Pará (amazon region) in 2020, 
since there is a lack of regionals studies on this subject.  

Results: Anosmia and/or Dysgeusia were present in 97.1% 
of the individuals for 2 weeks (32.9%) or ranging from 30 
days to 6 months (32.9%), with a higher prevalence in the 
age group between 19-30 years. The clinical-
epidemiological diagnosis detected 54% of the cases of 
COVID-19 in the population studied.  

Conclusions: The findings support the possibility of using 
these symptoms as indications of SARS-CoV-2 infection in 
the Amazon region and population, where the study was 
performed. Such findings may help in the diagnosis of 
COVID-19 in remote regions in the absence of RT-PCR 
and/or access to chest tomography, such as in riverside and 
indigenous areas. 
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On the other hand, the most severe cases of the disease 
represent around 10% and there is mainly the 
manifestation of respiratory diseases, such as pneumonia 
and severe respiratory syndrome, which often makes it 
necessary to be admitted to ICUs and the use of 
mechanical ventilation support

12
; asymptomatic patients, 

by estimation, represent less than half of the cases, as 
they cannot be recognized without the RT-PCR 13 test, or 
a posteriori with the IGG and IGM antigen test

14
. Changes 

in smell and taste have been reported in many parts of 
the world. Because it is a disease with variable 
manifestation of symptoms, it is important to 
characterize the symptoms reported for understanding, 
exchange of scientific information in order to relieve and 
treat the complaint of patients. Therefore, knowing these 
complaints in our reality of the Amazon population is 
essential, where distances and deficiencies of resources 
for diagnosis may not be available quickly. 

 

MATERIAL AND METHODS 

This cross-sectional and observational study collected 
data from 70 individuals who had COVID-19 in 2020. 
Participants were grouped according to their gender and 
age group: up to 12 years, 13-18 years, 19-30 years, 31-40 
years, 41-50 years, 51-60 years, more than 60 years. The 
questionnaire was created on the online platform Google 
Forms, being disclosed its link on social networks, where 
the target audience could contact the search and 
participate. Questions about anosmia and dysgeusia 
related to patients who had COVID-19 in 2020 were 
postulated. In total, nine questions were asked: two 
about the characteristics of the patients, one about the 
covid-19 diagnostic method, and six about anosmia and 
dysgeusia.  

The duration of symptoms of anosmia and dysgeusia was 
recorded in days of the research participants, and the 
presence of symptoms was recorded on a scale of zero up 
to one hundred and eighty days. In addition, the 
characterization of anosmia and dysgeusia was requested 
at the time of filling out the form. Nevertheless, the 
relationship between the duration of symptoms and the 
age group of the individuals in the study was evaluated.  

The statistical analysis was made with the data compiled 
in Microsoft Excel and Word 2019, applying the chi-
square test in the Biostat 5.4 software to evaluate the 
collected results and the relationship with the expected 
phenomenon. The study was exempted from analysis by 
the Ethics and Research Committee because it was an 
online survey, as well as the signing of the Free and 
Informed Consent Form (Informed Consent) in the 
pandemic scenario was also not necessary. The study did 
not involve the collection of biological material.  

RESULTS  

There is a slight prevalence of women in the number of 
patients with COVID-19 who presented anosmia and  

 

 

dysgeusia in our study, it is worth noting that the female sex 
makes up the majority of patients in the office.  

    
                        
                         Figure 1: Sex of individuals 

 

75.7% of the sample is in the age group of 20-40 years, a sample 
expected probably due to younger patients presenting more 
familiarity with digital media. 

 

                             Figure 2: Age of individuals 

Half received a clinical and epidemiological diagnosis, one quarter 
received a diagnosis via RT-PCR, the others underwent other 
laboratory or imaging tests. 
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                         Figure 3: Diagnostic Method 

The symptom of anosmia lasted on average 76.42 days, 
with a median of 30 days, and the fashion was between 2 
extremes: 15 days and 6 months. 

 

 

                Figure 4: % of duration of loss of smell 

Of the symptoms presented, it is noteworthy that no 
individual presented unilateral loss of smell. 42.9% had 
complete recovery of smell. 

 

 

                Figure 5: Characterization of loss of smell 

The symptom of dysgeusia lasted on average 71.25 days, being 
the median 30 days, and, the fashion, is also between 15 days 
and 6 months. 

 

 

                Figure 6: Duration of taste loss 

Percentages similar to smell, in the questions of distortion and 
loss of smell were found on the functioning of the taste in the 
research sample. There is a slightly higher percentage of taste  
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recovery in relation to smell. 

 

            Figure 7: Characterization of palate alteration 

Individual analysis of form responses showed that 
individuals aged 13-18 years recovered within 1 week of 
the onset of reported symptoms. There was no relationship 
between the sex of the individuals and the presence 
and/or duration of symptoms. Only 2 individuals with 
positive RT-CTR showed no symptoms. 

DISCUSSION 

In the present study, a similar prevalence was evidenced 
between the sexes in patients who tested positive for 
COVID-19. However, literature shows that males had the 
highest rates of complications and evolutions for death, 
regardless of age. Thus, in addition to other risk factors, 
obese and old men are the patients at higher risk of 
developing complications

15,16
.  Anosmia and dysgeusia are 

important symptoms of screening, especially in young and 
female patients

17
.  A study conducted in different world 

populations analyzed the different rates of patients with 
such dysfunctions, and concluded that the prevalence is 
higher in European and American populations, when 
compared to Asian populations – emphasizing that 
anosmia and dysgeusia are factors related to good 
prognosis

18
, reaching about 50% of patients

19
 In other 

pandemics, such as H1N1, morbidity is higher for young 
individuals, because they are the most affected population 
20

, however, COVID-19 is more well distributed among age, 
while H1N1 is more common between 10 to 18 years old 
and less frequent on adults over 51 years old, suggesting 
partial resistance to virus. There is another difference  

 

among incubation period, which is direct related to diagnostic 
methods.  

Influenza virus has shorter incubation period, less than 3 days in 
general, while covid-19 virus can extend to 14 days.  The present 
study, the majority of cases where among young population, less 
than 30 years old, maybe because these population is more 
familiar with digital insert, where the research was conducted. 
For both pandemic virus (H1N1 and Sars Cov -2) RT-PCR is the 
golden standard lab test to virus detection, but, for Sars Cov -2 CT 
scan was added as possible screen test, especially when clinical 
symptoms present, which improves its specificity

21,22
.  

In most countries, the diagnosis of infection in children is less 
frequent

23
. However, in some localities, such as Kazakhstan, the 

average infected infant population is almost three times higher 
compared to other countries studied. Thus, children should not 
be overlooked, especially for their role in the spread of the 
disease, since most children are asymptomatic and play an 
important role in the transmission of the virus

24
. This fact makes it 

compressible that, in the present study, no child under 12 years 
of age has been found, due to epidemiological uncertainty and 
absent or uncertain symptomatic manifestation.  

We observed that the clinical and epidemiological aspects were 
sufficient to diagnose in most cases.  Secondly, there is rt-pcr – a 
test that allows the identification of the virus in collected 
material. After that, serologic tests gained prominence in order to 
understand the response of the host – via Antibodies – to the 
pathogen. Suggestive Computed Tomography has also been 
reported, but it is often found along with one of the criteria 
mentioned above.  It is noteworthy that, during the explosion of 
cases in the emergence of the Pandemic, it became unfeasible 
and, perhaps, impossible to apply tests to all suspicious patients, 
within the reality in question. Thus, with the combination of the 
clinic manifestations and epidemiological context, it was already 
possible to initiate individual isolation and reduce the chain of 
transmission of the virus. It is remarkable the high prevalence of 
olfactory and gustatory dysfunctions in patients who presented 
SARS-CoV-2, which may represent one of the first symptoms in 
the course of infection

25
. This fact was observed when comparing 

the presence of anosmia and dysgeusia among participants who 
did not present COVID-19 and those who were positive for the 
virus

26
. This fact was also presented in a multicenter study

27
, in 

which 85.6% and 88.0% of the total of 417 participants positive 
for COVID-19 submitted to olfactory and gustatory symptom 
assessment questionnaires reported olfactory and gustatory 
dysfunction, respectively. The study was the first to present ENT 
symptoms, such as olfactory and gustatory dysfunctions, as 
indicators of SARS-CoV-2 infection, similar to the 97% prevalence 
of anosmia and dysgeusia symptoms in our study. The 
pathological mechanism of SARS-CoV-2 infection has not yet been 
definitively clarified, but the virus is believed to specifically target 
nasosinusal tract cells, including the olfactory epithelium. In 
them, the virus replicates, when entering the airways, with the 
association of its spike proteins with the angiotensin-converter 
enzyme 2 (ECA2)

28
.  Thus, it is assumed that the symptoms caused 

by SARS-CoV-2 are related to the high levels of expression of this 
ECA2 receptor in the caliciformes and ciliated cells in the nasal 
epithelium, as well as in the lungs and along the epithelial cells of 
the respiratory tract

29
. In this context, although ACE2 is not  
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expressed in the olfactory receptor neuron, sustentacular 
cells (SUS) have high levels of these receptors, so studies 
suggest that these cells are the main target of SARS-CoV-2 
in the olfactory epithelium

30
.  

Therefore, damage to SUS can cause an olfactory disorder, 
since they are functionally and anatomically linked to the 
olfactory epithelium. Added to this, another mechanism 
may be related to pathogenesis, since the SARS-CoV-2 
induces an inflammatory immune response that can 
potentially damage olfactory receptor neurons: vascular 
phenomena. The vascular pericytes presents in the 
olfactory bulb has high levels of ACS2, being determinant 
for the maintenance of the blood brain barrier, regulation 
of neuroimmune response and local blood pressure. When 
those cells are infected, the perfusion can be altered, 
causing effects on the functioning of brain circuits, thus 
indirectly changing the perception of odor

31
.  

In addition to pulmonary manifestations, SARS-CoV-2 also 
potentially presents neurotropism, causing distinct 
disorders such as acute toxic encephalopathy and ischemic 
stroke. There are several mechanisms presented to justify 
neurological damage, which are due to direct brain 
invasion or indirect effects. Direct brain invasion can occur 
by viral dissipation through the cribriform plaque in the 
ethmoide bone, reaching the brain; through the olfactory 
bulb, related to the symptoms of gustatory and olfactory 
alterations

32
. However, it is not clear how the damage 

occurs through direct invasion by COVID-19 in the olfactory 
nerve, since no ECA2 receptors were found in the olfactory 
bulb.  

Studies indicate that anosmia is the most prevalent 
olfactory dysfunction and may arise even before other 
clinical presentations of COVID-19, and may remain even 
after cure

33
. Thus, in Figure 4, we can observe that 

predominantly there was resolution of olfactory symptoms 
in 2 weeks and, equivalently, in the interval of 30 days to 6 
months, with 32.9% of 70 participants in each of these 
periods. Regarding the resolution of olfactory disorder, in 
the first two weeks there is a higher rate of clinical 
improvement of these symptoms, which could be found in 
our study.  In this context, the olfactory neuroepithelium 
has regenerative capacity, thus there may be improvement 
of olfactory symptoms. One of the factors related to this 
regeneration is time: there is a greater recovery soon after 
the damage, and there may be no subsequent 
improvement or at a slower rate

34
. This fact may explain 

the greater recovery of olfactory disorders in the first few 
weeks. In addition to a possible memory bias, because it 
involves a research based on a self-report questionnaire, a 
second hypothesis that may explain the resulting 
discrepant found regarding the duration of symptoms is 
that there is a wide clinical variability in COVID-19, based 
on the interaction of different biological, viral, cellular and 
molecular characteristics, which may vary according to 
ethnicity. In this sense, there are adaptations that the S-
protein and the ECA2 receptor can present, thus 
influencing the interaction between SARS-CoV and human 

 

 

tissues
35

. Therefore, the level of expression and the pattern of 
ACS2 expression in different tissues may be determinant for the 
clinical and severity of the disease induced by SARS-CoV-2

36
.   

However, although there are studies involving European and 
Asian populations, there is a scarcity of information about this 
correlation between ethnicities and clinical presentation, even 
more remarkable regarding the Brazilian reality, including the 
Amazonian reality.  

Figure 5 shows an important absence of prolonged olfactory 
alteration (42% of participants), which can be explained by the 
regeneration capacity of the olfactory neuroepithelium; in 
addition to a remarkable persistence of parosmia, a distortion of 
smell, and no reports of unilateral smell alteration. In the study 
conducted

27
, 417 patients with COVID-19, 

3,5,7
 with olfactory 

alterations resulting from viral infection, the report of parosmia 
covered 32.4% of the participants.  However, although present in 
the clinic secondary to SARS-CoV-2 infection, there are no 
considerable studies evaluating the prevalence and mechanism of 
this specific alteration. Dysgeusia is a marked alteration of COVID-
19 infection. About 71% to 88.8% of the infected presented some 
taste alteration, whether ageusia, hypogeusia or dysgeusia

37, 38, 27
. 

For practical purposes, any change will be treated as dysgeusia, 
since there are no studies carried out to date that distinguish 
between the types of dysgeusia. These numbers are consistent 
with the present study, where 92.9% presented some degree of 
dysgeusia. 

Chemosensory dysfunctions are common
39, 40,41

. Dysgeusia is 
associated with several pathologies, including Alzheimer's, 
diabetes mellitus, asthma, kidney disease, hepatitis C, 
Parkinson's, depression, candidiasis and cardiovascular diseases 
and various medications can cause taste changes. Data were 
collected regarding the duration of the taste alterations, shown in 
Figure 6, distributed in alterations that lasted 24 hours, 1 week, 2 
weeks, up to 30 days, above 30 days and those that had no 
alteration. It is evident that 61.5% reported having recovered 
taste within 30 days and that a significant portion, 31.4%, had 
prolonged and possibly permanent taste changes. According to 
Figure 7, among those who presented prolonged alterations, and 
the main alteration still present, the main ones reported were 
complete loss, with 15.7% and taste distortion (dysgeusia) with 
14.3%. In less quantity, changes to sweet were reported in 7.1%, 
sour in 4.3% in addition to salty and bitter both with 8.6%. The 
probable mechanism of the pathogenesis of COVID-19 in relation 
to dysgeusia is still unknown, but it is possibly related to the 
presence of angiotensin II-converter enzyme (ECA2) in the 
epithelium of the taste buds and human salivary glands. The oral 
mucosa presents receptors for ACE2, allowing the entry of the 
virus and thus triggering an inflammatory response that alters the 
cells of the epithelium to the point of causing alteration of 
function, similar to what seems to happen in the lung

37,42
. It has 

been demonstrated in Rhesus monkeys that salivary glands are a 
target of SARS-CoV-2 24 and it is possible to detect RNA from it 
before the appearance of lung injury, making plausible the  

hypothesis of human salivary glands being affected, generating 
problems in saliva production, both qualitatively and 
quantitatively, thus resulting in dysgeusia, even in asymptomatic 
patients. 
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Other studies propose a neurological explanation for 
dysgeusia, since taste and smell are closely linked43, 44,   
damage to the olfactory system may result in dysgeusia.  

There is also the possibility 45 in addition to the damage to 
the taste buds, of some damage to any of the nerves 
responsible for the taste (NC VII, IX and X) and among them 
the most likely is the tympanum string, branch of NC VII. 
CNS impairments are poorly plausible, since symptoms 
such as meningitis and encephalitis are much less frequent 
than dysgeusia. 

CONCLUSION 
Smell and taste complain was observed in almost all 
patients. None of them had unilateral anosmia or 
hyposmia. Parosmia and distortion on taste was more 
frequent. Most of patients had symptoms resolved from 15 
days to 6 months. There is an important role of those 
symptoms on clinical diagnostic of covid-19. But further 
studies with new variants and others population should be 
conducted. 
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