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Abstract

Background Establishing a relationship between COVID-19 severity and olfactory dysfunction may
be beneficial in-patient follow-up. Thus, in this study, we aimed to evaluate the association between
self-reported olfactory dysfunction and the clinical stages of COVID-19.

Material and Methods The patients included in this study were divided into three groups according
to the severity of the novel coronavirus disease as mild, severe, and critical (life-threatening)
patients. Patients were then contacted by phone and asked questions with the help of structured
documentation form that evaluated their general status, sense of smell, taste and compared the data
within the three groups.

Results Among the 126 subjects evaluated in the present study (mild, n=51; severe, n=>53, critical,
n=22), 61 of the participants were males, and 65 were females. The findings showed that olfactory
loss was the most prominent feature of the COVID-19’s mild clinical course and the majority of the
patients with loss of smell were female and young patients.

Conclusions The findings obtained from clinically mild cases suggest that more olfactory dysfunction,
indicating that the effects of viral load alone, is not decisive for olfactory dysfunction.
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Introduction

The clinic of COVID-19 has a wide spectrum,
ranging from an asymptomatic form to acute
respiratory distress syndrome and multiorgan
failure. The clinical stages of the disease are
categorized as mild, severe, and life-threatening
(critical).! In 80% of the patients, while the disease
has a mild symptom and uncomplicated course,
approximately 14% of the patients experience
respiratory distress requiring oxygen treatment
need to be to hospitalized, and an estimated 5% of
patients need treatment in intensive care unit.?

Olfactory loss is prominent in patients with
COVID-19 and varies in its general clinical
appearance. In addition to the sudden and isolated
form of olfactory loss, there are forms that occur
together with typical signs of disease, such as fever
or cough, or it occurs immediately after these
findings.** The frequency of occurrence of olfactory
dysfunction in COVID-19 positive patients varies
between studies but reaches 80%.* In previous
studies, it was discussed that olfactory dysfunction
might also have predictive value for clinical
outcomes of COVID-19 based on observations
that olfactory dysfunction was more prevalent in
individuals with a milder clinical course.>°

COVID-19 is associated with significant
morbidity and mortality, and many prognostic
factors, such as older age, presence of comorbidity,
history of smoking and significantly elevated
C-reactive protein, have been identified.!! Inaddition
to these parameters, the olfactory loss is investigated
concerning its prognostic value. It is a specific
finding that will likely provide an opportunity for
patients to start treatment early or to isolate these
patients.® However, establishing relationships in
COVID-19 that may be related to olfactory loss
and disease severity can be beneficial in-patient
follow-up, as well as providing a parameter to help
healthcare providers answer their concerns while
answering questions about patients’ conditions.
Thus, we aimed to evaluate the association between
self-reported olfactory dysfunction and the severity
of COVID-19. Thus, unlike previous studies, our
study included patients who were classified as
mild, severe and critical stages of COVID-19. We
have taken the studies conducted in outpatient and
hospitalized patient groups one step further. To our
knowledge, for the first time, we included patients
with critical stage disease in the literature.

Material and Methods

Study Group and Clinical Evaluation

This cross-sectional study consisted of
confirmed COVID-19 (+) patients who underwent
treatment between March 2020 and April 2020.
We retrospectively reviewed electronic medical
records of the patients, and the patients were
classified as mild, severe, and critical according to
the clinical severity of the COVID -19.

The patients were then contacted by phone and
asked questions using a structured documentation
form. This form was used to assess the general
and otolaryngology symptoms of the patients. In
addition, data such as the presence of olfactory
loss in patients, onset time and duration were also
recorded on this form. In order to evaluate their
changes in taste, the patients were asked if they
experienced any disturbances in sweet, salty, sour
and bitter flavors. The sample form was given as a
supplementary tool.

The definition of mild level referred to
outpatients, who showed general symptoms, such
as fever, cough, fatigue, with don’t have dyspnea
or abnormal chest radiography. Severe level was
related to hospitalized patients with widespread
findings of pneumonia in chest radiography or
computed tomography, SpO? <94% on room air
at sea level, a respiratory rate of >30 breaths/min,
PaO2/Fi02 <300 mmHg. At the critical level,
patients were in severe respiratory distress and
mechanical ventilation support required or shock,
multiple organ dysfunction syndromes developed,
and patients treated by in an intensive-care unit.!

Inclusion and Exclusion Criteria

The diagnosis of COVID-19 was made by the
confirmed polymerase chain reaction (PCR)
positive test for SARS-CoV-2 viral nucleic acid
from nasopharyngeal swabs. The inclusion criteria
for the study group were as follows: 18 years or
older and the presence of olfactory loss due to the
acquisition of COVID -19.

The exclusion criteria for the study group were
pregnancy, malignant tumors and/or a history of
oncology treatment, history of nasal or paranasal
surgery, history of olfactory loss with another
reason, such as head trauma, sinonasal disease,
postinfectious anosmia or neurodegenerative
diseases.
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Ethical Concerns

The study protocol was approved by the local
medical research ethics committee (No: 2020/14,
Date: 19.08.2020). This study complied with the
Declaration of Helsinki. Verbal informed consent
was obtained from all the participants in this
study.

Statistical Analysis

Statistical analyses were carried out using
SPSS for Windows, version 21 (SPSS, Chicago,
IL, USA). Shapiro-Wilk test was used to check the
normality of the variables. Continuous variables
were presented as meantstandard deviation
(mean*SD) and categorical variables as frequency
(n) and percentage (%). The Kruskal-Wallis test
and Mann—-Whitney U test were used to compare
the continuous variables among groups. Two-
sided P-value <0.05 was interpreted as statistically
significant.

Table 1. Demographic and clinical characteristics

Results

In this study, 163 cases were evaluated.
However, eleven patients were excluded from
this study because they could not be reached by
phone, five patients reported having an olfactory
problem before, eighteen patients stated to have
chronic sinonasal or allergic rhinitis disease and
the information provided by the three patients was
contradictory, so they were not included in this
study. Among the 126 subjects evaluated in the
present study (mild, n=51; severe, n=53, critical,
n=22), 61 of the participants were males, and 65
were females. The mean age of the female subjects
was 40.2+14.61 years, and the mean age of the male
subjects was 45.32%13.11 years. The descriptive
statistics of the study groups are shown in Table 1.

Also, the frequency of smell and taste dysfunction
and other symptoms according to the groups are
shown in Table 2.

Among patients with olfactory dysfunction in
all groups, 70.4% (n=38) were female and 29.6%

nM:ﬂ;:] Group p! value ii‘:’lre Group p? value ::;;al Group p? value
Age (mean+SD, years) 33.9+8.9 <0.001 44.9+13.9 0.053 52.7+14.4 p<0.001
Sex n (%) <0.001 0.03 p<0.001
Male 26 (44.3%) 28 (45.9%) 16 (69.6%)
Female 34 (56.7%) 33 (54.1%) 7 (30.4%)
Education(years) 7.9+4.4 0.058 6.4%5.1 0.45 6.8+2.8 0.168
Smoking n (%) 0.019 0.013 p<0.001
No 44 (73.3%) 50 (81.9%) 13 (56.5%)
Former 0 4 (6.5%) 7(30.4%)
Current 16 (26.7%) 7 (11.5%) 3 (13%)
Comorbidities n (%) 0.001 0.662 0.048
None 54 (90%) 36 (59%) 16 (63.6%)
Diabetes mellitus (DM) 1(1.7%) 5 (8.2%) 1(4.3%)
Hypertension (HT) 0 7 (11.5%) 3 (13%)
Asthma 2(3.3%) 1(1.6%) 1(4.3%)
DM and HT 3 (5%) 12 (19.7%) 2(8.7%)
Chronic or allergic 9 (15%) 0.765 8 (13.1%) 0247 1(4.3%) 0.182
rhinosinusitis
Length of hospital stay 6.4+3.2 0.001 11.6+4.9

(meantSD, days)

p! Group Mild vs. Group Severe; p? Group Severe vs. Group Critical; p? Group Mild vs. Group Critical
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(n=16) were male (p<0.001). Of the 54 patients
with olfactory dysfunction, 53 patients also had
gustatory dysfunction at the same time (98.2%).

Olfactory Dysfunction Features

Mean duration of olfactory dysfunction was as
follows: In the mild group, it was 10.214.9 days;
in the severe group, it was 9.212.2 days (p=0.623).
Olfactory dysfunction started as a first symptom,;
in the mild group, it was 57.1% (n=18); in the severe
group, it was 57.1% (n=12).

The other symptoms started 3.8+0.8 days later
in the mild group; 4.7+1.7 days later in the severe
group (p=0.17).

Olfactory dysfunction started with other
COVID -19 symptoms: in mild group, it was 16.1%
(n=5); in severe group, it was 19% (n=4). Olfactory
dysfunction started after the other COVID -19

Table 2. Symptoms in the groups

symptoms: in mild group, 25.8% (n=8); in severe
group, it was 23.8% (n=5).

5.8% (n=3) patients in the mild group had
olfactory dysfunction without other symptoms.

In the accompanying neurological symptom
evaluation, 19.8% of the patients had a headache,
19.8% tinnitus, 159% dizziness, 11.1% ocular
discomfort and 2.4% hearing loss. Although no
statistically significant difference was detected,
hearing loss, tinnitus, and dizziness were more in the
severe and critical group. In all groups, olfactory loss
with patients and related general and neurological
symptoms are shown in Figures 1 and 2.

Discussion

This study had two major findings: Olfactory loss
is the most prominent feature of COVID-19’s mild
clinical course and the majority of patients with loss

Mild Group

Severe Group Critical Group

=60 p! value =61 p? value =23 p? value
Olfactory dysfunction 39 (65%) 0.008 25 (41%) 0.005 2 (8.7%) <0.001
Gustatory dysfunction 40 (66.7%)  0.013 27 (44.3%) 0.023 4(17.4%) <0.001
Fever 21 (35%) 0.298 27 (44,3%) 0.517 12 (52.2%) 0.152
Dyspnea 16 (26.7%) 0.882 17 (27.9%) 0.323 4 (17.4%) 0.377
Cough 12 (20%) 0.004 27 (44.3%) 0.058 5(21.7%) 0.861
Fatigue 18 (30%) 0.274 13 (21.3%) 0.390 3 (13%) 0.112
Myalgia 23(38.3%)  0.909 24 (39.3%) 0.000 0 0.000
Appetite loss 6 (10%) 0.004 19 (31.1%) 0.034 2(8.7%) 0.857
Nausea 10 (16.7%) 0.094 18 (29.5%) 0.476 5(21.7%) 0.591
Diarrhea 11(18.3%)  0.021 3 (4.9%) 0.913 4 (4.3%) 0.105
Throat pain 1(1.7%) 0.054 6(9.8%) 0.119 0 0.533
Nasal congestion 3(11.7%) 0.523 5(8.2%) 0.157 0 0.087
Headache 18 (30%) 0.024 8 (13.1%) 0.068 0 0.003
Ocular discomfort 1(1.7%) 0.003 11 (18%) 0.945 4(17.4%) 0.007
Tinnitus 9 (15%) 0.497 12 (19.7%) 0.293 7 (30.4%) 0.111
Hearing loss 0 0.157 2(3.3%) 0.814 1(4.3%) 0.104
Dizziness 7 (11.7%) 0.454 10 (16.4%) 0.568 5(21.7%) 0.243

p! Group Mild vs. Group Severe; p? Group Severe vs. Group Critical; p* Group Mild vs. Group Critical
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nasal congetion 6%

myalgia 16%
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Figure 1. Olfactory dysfunction with symptoms

nausea 10%,

/fever 14%

\/\cough 13%

of smell are female and young patients.

According to the current literature, in the
presence of olfactory symptoms, patients recover
from mild symptoms’!® Studies report that 59
to 86% of COVID-19 positive patients receiving
outpatient treatment have an olfactory loss, whereas,
in inpatients, this rate is (5-35%).4>'? Clues are
beginning to accumulate that anosmia is not only
a clinical finding in COVID-19 disease, but is also
directly related to the clinical process of the disease.®®

In the previous studies conducted in China, it
has been reported that the frequency of COVID-19
infection varies depending on gender.’*'* COVID-19
is more common in men and has a more severe
clinical condition, whereas COVID-19-related
olfactory loss is more common in women, and the
disease has a milder course in these patients.*!>!6

The factors that investigate the severity of the
clinical course in COVID-19 seem to be a viral
load in addition to personal factors, such as age and
comorbidity.”” In a study where the viral load was
measured immediately after the symptoms started,
the viral load was reported at a higher rate in the
nose than in the throat.'® In addition, the viral load
of severe cases was, on average, 60 times higher
than mild cases, suggesting that higher viral loads
may be associated with severe clinical outcomes."’
More severe cases are often older and have risk
factors, such as comorbidity. In addition, clinically
mild cases show more olfactory dysfunction, and
patients with severe clinics have less olfactory
dysfunction, indicating that the effects of viral load
alone are not decisive for olfactory dysfunction.

hearing loss 6%

\
tinnitus 23%/ ‘

dizzines 23%

headache 36%

Figure 2. Olfactory dysfunction with neurological symptoms

Of course, it is possible that patients with a more
severe clinical course do not notice changes in their
sense of smell and taste. However, interestingly, in
some patients, changes related to smell and taste
may emerge before other signs of the disease. Then,
they are more likely to notice these changes. While
a viral load of SARS-CoV-2 might be a useful
marker for assessing disease severity and prognosis,
we do not yet know the meaning of this for the
olfactory function.”” However, the nasal respiratory
epithelium has a higher expression of CoV-2 entry
genes than the respiratory epithelium of the trachea
or lungs.”” Although it seems that the decrease in
the expression of viral receptors due to changes in
the nasal and olfactory epithelium with age, the cell
entry and replication of the virus is disadvantageous,
local immune responses decreasing with age may
be related to less damage in the olfactory area.?’?!
This may be the inability to limit the virus with
the disruption of the first-line antiviral immune
response, leading to viremia. Moreover, as the age
progresses, the “immunosenescence”, including
decreased immune responses, plays a role in the
innate and acquired immune system, possibly
causing increased infections and more severe
consequences of infections.?*?3

Conclusions

In the present study, the olfactory loss is less
reported in patients with severe and critical diseases.
Olfactory dysfunction and clinical status seem to
be the projection of local and systemic immune
responses.
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