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ABSTRACT

Objective: Coronavirus disease 2019 (COVID-19) is a new disease entity that appeared in late 2019. In this study, we aimed to determine the
prevalence of loss of smell and/or taste among patients who tested positive for COVID-19 and identify demographic and clinical differences
between patients with and without anosmia/dysgeusia.

Methods: The study was performed in a referral center for COVID-19 in Istanbul, Turkey between the months of April and July 2020. The
responses from a set of questions in regard to loss of sense of smell and/or taste were collected. None of these patients were exposed to any
further examination or testing related to their senses of smell and/or taste. The data in regard to the patients being tested as well as their
demographic information and co-morbidities associated with their condition were collected.

Results: Twenty patients (10 male, 10 females, mean age 43.3 years) out of 86 patients (49 male, 37 female, median age 49.5 years), who
tested positive for COVID-19, declared a loss of smell and/or taste. Nineteen patients (19/20, 95%) had a full recovery, and one (1/20, 5%)
had partial recovery at the end of two weeks.

Conclusion: Our results indicate that 23.3% of patients who tested positive with reverse transcription-polymerase chain reaction testing for
COVID-19 had loss of sense of smell to a certain extent.

Keywords: Coronavirus, COVID-19, dysgeusia, olfaction disorders, prevalence

creasing evidence showed that SARS-CoV-2 can affect olfac-
tory function (3).

Introduction

The 2019 novel coronavirus was first identified in Wuhan,

Hubei province, China, on December 31, 2019 (1). The World  In one study, magnetic resonance imaging (MRI) done on a pa-

Health Organization (WHO) declared it a pandemic on March
12,2020 (2).

A scientific council, in collaboration with the WHO and under
the supervision of the Turkish Ministry of Health, released a
guide on COVID-19 in late January 2020 and has updated this
guide a number of times. As the clinical picture was not fully
appreciated at that time, there was no mention of olfactory
and gustatory dysfunction in those first versions.

Anosmia was not reported as a common symptom in Wuhan,
China, during the early periods of the pandemic. Over time, in-

tient with anosmia did disclose a cortical hyperintensity in the
right gyrus rectus and a subtle hyperintensity in the olfactory
bulbs (4). Further studies tried to explain the pathogenesis of
anosmia with postulates, such as disruption of olfactory epi-
thelium or retrograde propagation to the higher order neurons
in the olfactory pathway (5).

Regarding the rate of occurrence, studies found differing re-
sults depending on the methods used. In one study, the data of
1,534 patients admitted to the hospital with COVID-19 were
investigated, and it was found that 44.2% of these patients
described anosmia (6). In another study, two sets of question-
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Application to hospital with a presumptive diagnosis of Covid-19 infection
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Figure 1. Flow chart for the prevalance of anosmia/dysgeusia among patients with COVID-19 infection

naires were given to 128 patients undergoing reverse transcrip-
tion-polymerase chain reaction (RT-PCR) testing, and the re-
sults found that patients with COViD-19 had an anosmia rate
of 71.9%, whereas those who tested negative for COVIiD-19
had an anosmia rate of 26.6% (7).

In this study, we aimed to identify the proportion of patients with
anosmia from the patients with COVID-19 who were evaluated
in the study hospital, which was one of the hospitals designated
to treat patients with COVID-19 during the pandemic.

Main Points:

There is an uncertainty in terms of the occurrence rate of the
loss of smell and/or taste among patients with COVID-19.
Between the months of April and July 2020, a rate of loss of
the abovementioned sensations among patients who tested
positive for COVID-19 with RT-PCR was 23.3%.

This group of patients had a significant spontaneous full re-
covery rate (95%) at the end of two weeks.

Methods

Prior to the initiation of this study, institutional review board
approval was obtained from the ethics committee of Demirog-
lu Science University (decision no. 28.04.2020/2020.07.01).
Informed consent was obtained from all the study participants.
The World Medical Association’s Declaration of Helsinki was
applied during every phase of this study.

The study consisted mainly of questioning patients who ap-
plied for RT-PCR testing, which was done in the premises of
the hospital where this study was performed, between April
and July 2020, with suspicion of being infected with COVID-19.
The patients were initially evaluated at the triage center or at
the emergency department of the hospital. Triage was per-
formed by a healthcare professional dressed in personal pro-
tective equipment in accordance with the COVID-19 protocol
(disposable apron, fluid resistant surgical mask, face shield,
and goggles). Subsequently, oropharyngeal and nasopharyn-
geal swabs were obtained to detect their COVID-19 status via
RT-PCR. The initial evaluation included a questionnaire that
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Table 1. General distribution of PCR tested positive cases

Min-Max Median MeantSD n %
Age 7.0-85.0 495 47.5+18.2
Gender Female 37 43.0 %
Male 49 57.0 %
Final Outcomes Recovered from disease 83 96.5 %
Died 3 35 %
Anosmia (-) 66 76.7 %
(+) 20 233 %

SD: Standard deviation, n: Number of cases

was required by the Turkish Ministry of Health. This question-
naire was combined with a separate sheet consisting of three
guestions regarding the patient’s recent loss of smell and taste
sensations. All the patients were asked for their permission to
have their data included in this study, and only those who ac-
cepted and signed the informed consent form had their data
included for analysis. Patients of all ages were included in the
study. The patients were questioned at the time of their pre-
sentation, and those who referred to a pre-existing anosmia
and/or a neurological disease were excluded from the study.
The flow chart for the study is shown in Figure 1.

At the evaluation stage, patients who appeared to be ill were
admitted to the triage area or to the hospital depending on
their iliness status. None of the patients underwent additional
otolaryngology examination, as it was deemed to be highly risky
for the health personnel at that stage of the pandemic, unless
there was an additional indication, given the contagiousness of
the disease itself; and no additional gain was expected. Those
who were tested and found to be fit to be followed-up at home
were sent back to their homes after the swabs were obtained.
No treatment was given to patients at this stage unless the
patient was found to be at a more advanced stage of the ill-
ness (febrile, tachypneic) or highly suspicious of COVID-19
(positive chest CT findings and/or blood tests revealing signif-
icant lymphopenia). If the PCR test results were positive, the
patients were contacted by personnel from the Turkish Minis-
try of Health. If the PCR test was positive or medical treatment
was required, the most up-to-date guidelines from the Turkish
Ministry of Health were followed. No specific treatment was
administered for patients who declared a loss of smell and/or
taste.

Medical records of the patients whose RT-PCR test came back
positive for COVID-19 (accepted as infected with COVID-19)
were separated from those with negative results. All of these
patients’ medical records were duplicated, and a copy was
kept for the study. Patients positive for COVID-19 and who
had complaints of smell and/or taste loss on the basis of their
responses to the survey were contacted after two weeks, ei-
ther by telephone or in person, to further question their dis-
ease status, the status of their smell and taste senses, and any
treatment they had in the meantime.

The plan was to conclude the study in July 2020; therefore,
only data from April to July 2020 were included. The data cov-
ered all the patients tested in the hospital during that period.
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All the recorded data were compiled in a spreadsheet. The
data regarding this group, such as their age and sex as well as
co-morbidities, their follow-up medical status, any medical
treatments received, and the status of their smell and/or taste
senses were noted. The quantitative results were prepared for
further analysis.

Statistical analysis

The Statistical Package for Social Sciences version 19.0 soft-
ware (IBM Corp.; Armonk, NY, USA) was used for statistical
analyses. Mean, standard deviation, median, minimum, maxi-
mum value frequency, and percentage were used for descrip-
tive statistics. The distribution of variables was checked with
a Kolmogorov—Smirnov test. An independent samples t-test
was used to compare quantitative data. The chi-squared test
was used to compare qualitative data, and Fisher's exact test
was used when chi-squared test conditions were not met.

Results

A total of 2,165 tests were done on 2,165 patients, who were
consulted at the RT-PCR testing facility. They had various rea-
sons for the testing, from feeling sick to suspicious contact
or pre-admission screening for patients who were to undergo
treatments unrelated to COVID-19. These patients filled out
the questionnaires. The authors kept a copy of the medical re-
cords of the patients who had the RT-PCR test done. Once the
results of these tests were received, the patients were grouped
according to their positive or negative COVID-19 tests. Of the
2,165 patients, 86 tested positive and among those, 20 had
declared that they had a recent loss of smell and/or taste at
their initial evaluation. The data related to this group of pa-
tients with PCR positivity are shown in Table 1. There were no
patients with pre-existing anosmia and/or a neurological dis-
ease.

All the patients who declared that they had a loss of smell and/
or taste were contacted after two weeks either via telephone
or in person if they were hospitalized. None of these patients
died, and a contact and query was established for all the 20
patients. As no specific treatment was prescribed or admin-
istered by the researchers for the loss of smell or taste, the
patients were asked whether they received any treatment re-
lated to this loss of sensation, and all declared that they did
not. Of the 20 patients, 19 declared that they regained their
senses of smell and/or taste; one female patient declared that
she was still suffering from partial smell and taste loss. None
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Table 2. Profile of patients with anosmia

Gender n
Male 10
Female 10

Age (years)
20-29
30-35
36-50
51-65

Improvement of iliness (Covid-19)

| o o =

Significant, no further treatment required 20

No improvement 0

Associated symptoms

Fever

Cough

Myalgia/arthralgia

Dyspnea

Diarrhea

Headache

Sore throat

Loss of appetite

Hallucinations

Difficulty swallowing

Nausea/vomiting

Chest pain

N 2,222 OO MM O

Fatigue

Co-morbidities

—_

Rheumatoid arthritis

Hashimoto's thyroiditis 1

Medical treatment

Hydroxychloroquine 19

Azithromycine 13

Enoxaparin sodium 1

Paracetamol

Oseltamivir

Vitamin C

Favipiravir

Ibuprofen

Pseudoephedrine

= =22 WwIN WO,

Quercetin

Hospital admission

Admitted 2

Outpatient treatment 18

n: Number of cases

of these patients had any residual symptoms or signs of active
COVID-19 disease; however, their PCR-confirmed COVID-19
status data at the end of the follow-up period were not avail-
able as none of the patients had a second PCR testing.
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The age and sex distribution of the patients in the groups with
and without anosmia did not differ significantly (p>0.05). Al-
though there were no deaths among the patients with anosmia,
the death rate did not differ significantly (p>0.05) between the
groups with and without anosmia (Table 2). The distribution of
patients who had positive PCR tests and grouping according to
the presence of anosmia are given in Table 3.

Discussion

Since its first definition, COVID-19 was accepted as a disease
that could present with different clinical appearances, such as
an asymptomatic carrier state, acute respiratory disease, and
pneumonia (8). It was later reported that more than one-third
of the patients experienced various neurological symptoms,
including the involvement of the central nervous system (diz-
ziness, headache, impaired consciousness, acute cerebrovas-
cular disease, ataxia, and epilepsy), peripheral nervous system
(taste impairment, smell impairment, vision impairment, and
neuralgia), and damage to the musculoskeletal system (9). In-
terestingly, symptomatology related to olfactory and/or taste
loss was not a part of the description of the clinical findings in
a series of 5,700 patients hospitalized in New York, USA (10).
Over time, the loss of smell and/or taste has become almost a
warning sign for COVID-19.

Patient populations with COVID-19 were investigated through
various methods, such as mobile phone apps, internet-based
questionnaires, self-report surveys, history and physical exams,
and further smell tests to help identify the prevalence of anos-
mia or dysgeusia (11, 12). In an April 14 Morbidity and Mortality
Weekly report from the U.S. CDC on COVID-19 infections in
healthcare workers, of the 5,000 who reported symptoms, 750
(16%) wrote “loss of smell or taste” as “other” symptom (13).

Different countries have reported various occurrence rates of
loss of smell and/or taste among patients with COVID-19. Ac-
cording to Meng et al. (2020), only one Chinese study indicated
that a portion of patients had loss of smell and at a relative-
ly low rate (5.1%) (14). A recent meta-analysis by Tong et al.
demonstrated a 52.73% prevalence of olfactory dysfunction
among 1,627 patients with COVID-19 and a 43.93% preva-
lence of gustatory dysfunction (1).

A study done at the Mayo Clinic using artificial intelligence
with the most advanced deep neural networks technology,
found that the prevalence of anosmia/dysgeusia in patients
positive for COVID-19 was 37.4-fold that of patients negative
for COVID-19, and anosmia/dysgeusia, along with cough and
diarrhea, constituted the earliest symptoms of COVID-19 (15).

There seem to be different postulates for the development of
anosmia in COVID-19. These include olfactory cleft syndrome
with mucosal obstruction, postviral anosmia syndrome, cyto-
kine storm, direct damage of olfactory sensory neurons, and
impairment of the olfactory perception center in the brain (16).

SARS-CoV-2 was found in high concentrations in the nostrils
of affected patients (17). In addition to this finding, it was pre-
sumed that the infection of sustentacular cells may be respon-
sible for signal transduction from olfactory sensory neurons to
the olfactory bulb. The second possible explanation was that
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Table 3. Distribution of PCR (+) cases and grouping according to the presence of anosmia.

Anosmia (-) Anosmia (+)
MeanSD/n-% Median MeanxSD/n-% Median p
Age (years) 48.8 +19,80 50.5 43.3+10,70 425 0.114t
Gender Female 26 39.4% 11 55.0%
0,217%
Male 4060.6% 945.0%
Final Situation Recovered from disease 63 95.5% 20100.0% 12
pe
Died 345% 00.0

SD: Standard deviation, n: Number of cases, t t test, X2 Chi-Square Test (Fisher's exact test)

the damage to olfactory sensory neurons was the result of the
secretion of pro-inflammatory cytokines by sustentacular cells
infected with SARS-CoV-2 (18).

As such, it is reasonable to hypothesize that the olfactory dis-
orders are not directly or indirectly related to definitive viral
damage to the neuronal cells. It is shown that non-

neuronal cells such as the olfactory epithelium sustentacular
cells, supporting cells, and vascular pericytes of the olfactory
epithelium and bulb express ACE2 receptors, thereby posing a
high risk of viral binding (19). Studies have also shown that the
tongue has a very high expression of ACE2 receptors than the
buccal and gingival tissues, possibly causing ageusia from taste
receptor damage owing to the same mechanism (17).

Because in some patients, COVID-19 related olfactory dys-
function improves spontaneously, and specific treatment may
not be required; however, when impairment persists beyond
two weeks, it may be reasonable for treatment to be consid-
ered (20). Treatment for anosmia and dysgeusia during the
current pandemic is relatively conservative, consisting mainly
of olfactory training (21). Oral steroid administration has not
been suggested because of presumably increased risks of
immunosuppression (22). Topical steroids or nasal irrigations
are seldom used; however, if impairment persists beyond two
weeks, medical treatment is advised (23).

The authors of a consensus statement found that cortico-
steroid therapy as systemic treatment during the COVID-19
pandemic is contraindicated owing to the risk of spreading
the virus to other people; treatments with corticosteroid nasal
sprays are advisable if there is no other therapeutic alternative
(24). Controversial outcomes have been reported associated
with topical steroid sprays (25, 26).

Instead, intranasal sodium citrate, to modulate olfactory re-
ceptor transduction cascades; intranasal vitamin A, to promote
olfactory neurogenesis; and systemic omega-3 have been list-
ed as a few other medications suggested for treatment of loss
of smell. (20)

This study took place between April and July 2020. As the au-
thors were assigned to one of the pandemic hospitals in Is-
tanbul, these data were gathered from 2,165 tests done within
the facility. The study consisted of posing questions to pa-
tients undergoing RT-PCR testing. No further otolaryngology
examinations or testing for the senses were conducted. At the
time of the study, there was a significant concern for the over-

I 28

whelming work related to the clinical severity of the disease,
the contagious nature of COVID-19, and the relative unim-
portance of anosmia/dysgeusia compared with the rest of the
symptoms. For these reasons, neither were the patients asked
to be evaluated by an otolaryngologist nor was the otolaryn-
gology department asked to take any further risks as all health
personnel could be needed in the fight against the pandemic.

The rates for anosmia and dysgeusia were found to be 23.3%
(20 patients) and 16.3% (14 patients), respectively. In compar-
ison, various prevalence rates (from 5.14% to 98.33% for an-
osmia and 5.61% to 92.65% for dysgeusia) were described in
articles and systematic reviews from different centers (27, 28).

All these patients were contacted by the Ministry of Health,
and a treatment scheme for COVID-19 was applied per the
guidelines of the scientific council. No specific treatment was
administered for anosmia.

None of the patients with anosmia had a severe course of
COVID-19, and it is apparent from the results that out of 20
patients with anosmia, all but one had a full recovery, whereas
among the 66 patients with COVID-19 who did not declare any
loss of smell, three patients were lost to the disease. Similar
findings were described in another study (29).

The average age of patients in the study was 41.7 years for fe-
male patients, 44.9 years for male patients, and 43.3 years for
the cumulative group. In one study of 141 patients, most of the
patients with anosmia were found to be older than 30 years
of age, and men were more frequently affected than women
(30). However, in a multicenter European study on patients
with the coronavirus infection, women were found to be sig-
nificantly more affected by olfactory and gustatory dysfunc-
tion than men. No significant association was found between
comorbidities and the development of olfactory or gustatory
dysfunction (31). According to a systematic review, the pooled
proportions of patients presenting with olfactory dysfunction
and gustatory dysfunction were 41.0% and 38.2%, respective-
ly. Interestingly, it was found that increasing mean age meant
lower prevalence of olfactory and gustatory dysfunctions. No
sex difference was found among those who were affected (32).

The relatively low rate of loss of sense of taste or smell may be
because of several reasons, one of which might be that, given
the serious health threats associated with the pandemic, some
patients might have not been queried repeatedly. This study
involved querying patients when they were at the triage center
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and/or at the emergency room. It must be noted that the query
was not a priority of the patients or the staff involved in taking
care of them. However, there was still a significant portion of
patients describing loss of smell. Loss of taste was not a major
issue among this group of patients. It was interesting to see
that some patients were from the same household (5 of 21,
three from one and two from another house). This seems to
make sense for a viral disease and somehow shows that this
may be related to communicating about their disease/com-
plaints with people from their household.

Co-morbidities were seen at a rate of 10% (two patients,
one with Hashimoto's and another with rheumatoid arthritis)
among this group of patients with anosmia, an indication of
the group’s healthiness otherwise.

The full recovery rate was 95% (19 of 20 patients). The re-
covery rate indicated that most of the patients (19 of 20) re-
covered their lost senses spontaneously. The patient who de-
scribed a loss of both senses was a 23-year-old female patient,
and on further inquiry, it was found that her loss continued to a
certain degree, although with some improvement.

The early olfactory recovery rate was found to be 44% (1-4
days) in one study, and 72.6% of them had recovered olfactory
function within the first eight days following the resolution of
the disease (31). In another study, at four weeks from the on-
set, 89% of patients positive with mildly symptomatic SARS-
CoV-2 infection, who had a sudden onset of altered sense of
smell or taste, experienced a complete resolution or improve-
ment of these symptoms. However, 10.6% of patients had not
experienced any improvement, and 40.7% described incom-
plete recovery. Persistent loss of smell or taste was found not
to be associated with persistent SARS-CoV-2 infection (33).
Another study involving surveys found that the overall cumula-
tive improvement rate was 79% among patients (23).

Different rates of recovery were described elsewhere (34-36),
presumably related to different methods of detection of the
sensory loss as well as the methods used for follow-up. In this
study, all the patients were contacted at the end of the study
period and the status of their senses were confirmed by their
own declaration.

In conclusion, anosmia is prevalent at a rate of 23.3% among
the patients who tested positive for COVID-19. The recovery
rate was found to be 95% without any specific treatment.
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