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ABSTRACT

Background: Many patients with coronavirus disease 2019 (COVID-19) complain from olfactory dys-
function (OD).

Aims/objectives: To evaluate the prevalence, prognosis, and recovery from OD in COVID-19 patients.
Material and methods: In this study, patients with COVID-19 symptoms who were referred to six dif-
ferent tertiary referral centres were recruited after positive results for COVID-19. All patients were
assessed for a one-month follow-up after the initial diagnosis of COVID-19.

Results: Three hundred and eleven patients with COVID-19 were recruited in the present study. Two
hundred and seven patients (66.6%) had a recent history of OD. One hundred and seventy-eight
patients had experienced OD as a primary symptom intercurrent to other COVID-19 symptoms or
solely. Sixty-nine patients had OD at the time of presentation to referral centres. Headache and nasal
obstruction had significant relationships with recovery from OD in this subgroup, and the platelet
count was the most important predictor for the recovery from OD.

One hundred seventy-nine (86.4%) patients were nearly or fully recovered from OD approximately a
month after the onset of OD.

Conclusion: Headache, nasal obstruction, and platelet count may have specific roles as prognostic fac-
tors in the recovery from OD.
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Introduction were also few patients with OD in the absence of other symp-
toms such as fever, cough, or other systemic complaints [3].

Coronavirus disease of 2019 (COVID-19) is currently one of the Therefore, based on the above-mentioned points, the

main concerns of every community. Based on previous findings
in the literature, that may manifest in fever, cough, sore throat,
breathlessness, fatigue, myalgia, arthralgia, diarrhoea, and chest
pain [1]. However, in several studies, the latest discoveries have
shown decreased smell and taste function as symptoms that are
reported by many patients with COVID-19 [1].

Olfactory dysfunction (OD) following upper respiratory
tract infections (URTIs) was not a new topic for many

researchers of the current study aimed to evaluate OD in
patients with COVID-19.

Materials and methods

This multicentric cross-sectional study was approved on 18
March 2020 by the local ethics committee with a reference

Otorhinolaryngologists. Additionally, Coronavirus was ini-
tially presented with lower respiratory tract infection.
Nevertheless, this presentation and OD by this new virus
were notably unknown for many physicians in the early
phases of this pandemic wave. However, OD associated with
COVID-19 seems to be a unique presentation [2]. There

number. All participants with COVID-19 symptoms who were
referred to the department of respiratory emergenciesof six dif-
ferent tertiary referral centres of five different cities after evalu-
ation by polymerase chain reaction (PCR) and computed
tomography (CT) of the chest were recruited. All aspects of
the study were made clear, and all participants agreed and
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signed the informed consent form after adequate explanations.
They were invited to take part in the present study from
March 2020 to May 2020. Demographic profile, past medical
history (PMH) (including major illnesses or any previous sur-
gery), and history of smoking or addiction were documented.
Inclusion criteria for COVID-19 were the presence or a recent
history of common symptoms such as fever, cough, dyspnoea,
sputum, myalgia, arthralgia, headache, diarrhoea, rhinorrhoea,
sore throat, abdominal pain, pharyngeal discomfort, chest pain,
decreased smell or taste functions, and polymerase chain reac-
tion (PCR)-positive or COVID-19 imaging findings on com-
puted tomography (CT) of the chest. The date of the
presentation of symptoms was asked. OD and all of those
related components such as hyposmia, anosmia, parosmia,
phantosmia, the date of OD presentation, how OD appeared
(suddenly or gradually), OD status (fluctuating or continuously
present), and the negative impact of OD on daily activities
(mild, moderate, severe, not at all) were assessed by an
Otorhinolaryngologist or an infectious disease specialist in all
centres. OD patients were followed up later a month after the
initial diagnosis of COVID-19, and they were also asked for
the recovery from OD (no change, a little, and nearly or fully).
Patients who died or left the follow-up were excluded.

Statistical analysis

Statistical analysis was conducted utilising SPSS (version 24;
IBM, Armonk, NY). The Chi-square test was utilised to
analyse nominal (categorical) data, and independent samples
t-test compared the means for groups. The Pearson
correlation coefficient was utilised for the evaluation of quan-
titative data and its statistical relationships. The
Mann-Whitney U test (nonparametric) analysed the data
were not normally distributed. p-values <.05 was considered
statistically ~significant. Minitab® 19 Statistical Software
19.2020.1 (64bit) was also utilised for classification and
regression tree (CART) modelling. The number of terminal
nodes of the model was determined based on an optimal
node provided by the program per se. All the quantitative
and qualitative variables (i.e. platelet count) were inserted for
producing the best model and predicting an excellent CART
model. Therefore, the data set was successfully split into
increasingly homogenous subgroups. At each stage (node),
the Gini algorithm selected an explanatory variable and split
value with the best discrimination between two outcome
classes. The CART produced an algorithm to predict 30-day
outcome of patients who had OD at the time of presentation
to referral centres. The minimum number of cases for being
split into internal nodes was 10, and the minimum number
of cases allowed for the terminal node was 3.

Results

Demographic characteristics, history, imaging, and PCR
for all patients

Three hundred and eleven patients who were positive for
COVID-19 in PCR or on chest CT scans were recruited in

the current study. Amongst all patients, 255(82%) patients
were PCR-positive, and 56 (18%) PCR-negative. Two hun-
dred and ninety patients (93.2%) had chest CT findings for
COVID-19, and 21 (6.8%) of patients were negative-CT
findings (Table 1). Six patients reported OD, but they were
PCR-negative in the absence of chest CT findings, so they
were excluded.

Out of 311 patients of this study, 223 were male (71.7%)
and 88 (28.3%) female patients. The mean and standard
deviation (SD) of the age were 47 and 12.42, respectively.
Two hundred and seven patients (66.6%) had a recent his-
tory of OD. One hundred and seventy-eight patients had
experienced OD as a primary symptom intercurrent to other
COVID-19 symptoms or solely (p=.000). In 138 of these
patients, OD was recovered before the time of presentation
to referral centres. However, 69 patients had still OD when
they were being visited in these centres (p =.000) (Table 2).

OD was reported by patients as hyposmia (54.3%), anos-
mia (27.3%), parosmia (13.1%), and phantosmia (10.2%)
solely or in a combination of these symptoms (for all varia-
bles p <.05).

Signs, symptoms, and underlying conditions

Two hundred and seven patients (66.6%) had experienced
OD. In these patients, OD was started before (4.2%), simul-
taneously (32.1%), or after (63.7%) the presentation of other
COVID-19 symptoms. In the latter cases, OD was started
mainly after three days following other COVID-19 symp-
toms (Figure 1). These patients reported OD as a primary
symptom (86%) or at the time of presentation to referral
centres (33.3%). Other primary symptoms such as fever
(62.2%), gustatory dysfunction (41.5%), chill (37.2%), myal-
gia (33.3%), cough (27.5%), headache (14.5%), and sore
throat (12.1%), were, respectively, reported by patients
(Table 2). The distribution of sore throat and gustatory dys-
function as primary symptoms was significantly higher in
OD patients (p <.05). In OD patients, amongst those who
had gustatory dysfunction (47.5%), that was reported as
hypogeusia (68%) and dysgeusia (18.5%) (for all variables
p <.05). Amongst all patients, 10.6% and 13.5% had only
gustatory dysfunction in the absence of OD as a primary
symptom or at the time of presentation to centres, respect-
ively (p <.05). The results also revealed that the distribution
of dyspnoea, sneezing, and fatigue as primary symptoms
was more noted in patients without OD (p <.05) (Table 2).
The distribution of myalgia as a symptom at the time of
presentation was  significantly  higher in  non-OD
patients (p <.05).

Table 1. This table shows number of each group of patient diagnosed with
COVID-19 infection.

Chest CT scan

N=311 Negative Positive Total
PCR Negative 0 56 56

Positive 21 234 255

Total 21 290 3N

PCR: Polymerase chain reaction; CT scan: computerized tomography scan.
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Table 2. This table presents demographic characteristics, signs, and symptoms for all patients (with or without OD).
Olfactory dysfunction (OD)

None Positive
Total (%) n=104 (%) n =207 (%) p-Values
Age (Mean +SD) 47.00+12.42 50.92+14.51 45.02+10.71 *.007
Sex
Female 88 (283) 36 (33.6) 52 (25.1) 079
Male 223 (71.7) 68 (66.4) 155 (74.9)
Primary OD
None 133 (42.8) 104 (100) 29 (14) *,000
Positive 178 (57.2) 0 (0) 178 (86)
Current OD
None 242 (77.8) 104 (100) 138 (66.7) *,000
Positive 69 (22.2) 0 (0) 69 (33.3)
Primary Fever
None 122 (39.4) 42 (40.4) 80 (38.8) 792
Positive 188 (60.6) 62 (59.6) 126 (62.2)
Current Fever
None 284 (91.3) 93 (89.4) 191 (92.3) 400
Positive 27 (8.7) 11 (10.6) 16 (7.7)
Primary Chill
None 206 (66.2) 76 (73.1) 130 (62.8) .071
Positive 105 (33.8) 28 (26.9) 77 (37.2)
Current Chill
None 294 (94.5) 100 (96.2) 194 (93.7) 373
Positive 17 (5.5) 4 (3.8) 13 (6.3)
Primary Sweating
None 308 (99.0) 102 (98.1) 206 (99.5) 220
Positive 3(1.0) 2 (1.9 1 (0.5)
Current Sweating
None 310 (99.7) 103 (99.7) 207 (100) .158
Positive 1(0.3) 1(0.3) 0 (0)
Primary Abdominal Pain
None 304 (97.7) 102 (98.1) 202 (97.6) .782
Positive 7 (2.3) 2 (1.9) 5(2.4)
Current Abdominal Pain
None 238 (76.5) 80 (76.9) 158 (76.3) 315
Positive 73 (23.5) 24 (23.1) 49 (23.7)
Primary Chest Pain
None 304 (97.7) 102 (98.1) 202 (97.6) 618
Positive 7 (23) 2 (1.9 5(2.4)
Current Chest Pain
None 307 (97.7) 101 (97.1) 206 (99.5) 076
Positive 4 (1.3) 3 (2.9) 1 (0.5)
Primary Cough
None 230 (74.0) 80 (76.9) 150 (72.5) .398
Positive 81 (26.0) 24 (23.1) 57 (27.5)
Current Cough
None 238 (76.5) 80 (76.9) 158 (76.3) .907
Positive 73 (23.5) 24 (23.1) 49 (23.7)
Primary Sore throat
None 281 (90.4) 99 (95.2) 182 (87.9) *,040
Positive 30 (9.6) 5 (4.8) 25 (12.1)
Current Sore throat
None 303 (97.4) 102 (98.1) 201 (97.1) 608
Positive 8 (2.6) 2 (1.9) 6 (2.9)
Primary Dyspnoea
None 282 (90.7) 88 (84.6) 194 (93.7) *,009
Positive 29 (9.3) 16 (15.4) 13 (6.3)
Current Dyspnoea
None 238 (76.5) 80 (76.9) 158 (76.3) .907
Positive 73 (23.5) 24 (23.1) 49 (23.7)
Primary Gustatory Dysfunction
None 214 (68.8) 93 (89.4) 121 (58.5) *,000
Positive 97 (31.2) 11 (10.6) 86 (41.5)
Current Gustatory Dysfunction
None 239 (78.4) 90 (86.5) 149 (74.1) *.040
Positive 66 (21.6) 14 (13.5) 52 (25.9)
Primary Nasal Obstruction
None 295 (94.9) 100 (96.2) 195 (94.2) 462
Positive 16 (5.1) 4 (3.8) 12 (5.8)
Current Nasal Obstruction
None 294 (96.4) 101 (94.1) 193 (96) 741
Positive 11 (3.6) 3(2.9) 8 (4)

(continued)
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Table 2. Continued.

Olfactory dysfunction (OD)

None Positive
Total (%) n=104 (%) n=207 (%) p-Values
Primary Myalgia
None 209 (67.2) 71 (68.3) 138 (66.7) 776
Positive 102 (32.8) 33 (31.7) 69 (33.3)
Current Myalgia
None 279 (89.7) 88 (84.6) 191 (92.3) *.036
Positive 32 (10.3) 16 (15.4) 16 (7.7)
Primary Post Nasal Drip (PND)
None 296 (95.2) 101 (97.1) 195 (94.2) 258
Positive 15 (4.8) 3 (2.9) 12 (5.8)
Current Post Nasal Drip (PND)
None 296 (96.1) 100 (96.2) 196 (96.1) 974
Positive 12 (3.9) 4 (3.8) 8 (3.9)
Primary Fatigue
None 283 (91.0) 88 (84.6) 195 (94.2) *,005
Positive 28 (9.0) 16 (15.4) 12 (5.8)
Current Fatigue
None 300 (96.5) 100 (96.2) 200 (96.6) 834
Positive 11 (3.5) 4 (3.8) 7 (3.4)
Primary Nausea or Vomiting
None 304 (97.7) 102 (98.1) 202 (97.6) 782
Positive 7 (23) 2 (1.9) 5(24)
Current Nausea or Vomiting
None 311 (100) 104 (100) 207 (100)
Positive 0 (0) 0 (0) 0(0)
Primary Loss of Appetite
None 305 (98.1) 100 (96.2) 205 (99) .082
Positive 6 (1.9) 4 (3.8) 2(1
Current Loss of Appetite
None 310 (99.7) 104 (100) 206 (99.5) 478
Positive 1(0.3) 0 (0) 1 (0.5)
Primary Diarrhoea
None 307 (98.7) 102 (98.1) 205 (98) 480
Positive 4(1.3) 2 (1.9) 2(1)
Current Diarrhoea
None 309 (99.4) 104 (100) 205 (99) 315
Positive 2 (0.6) 0 (0) 2(1)
Primary Rhinorrhoea
None 297 (95.9) 100 (97.1) 197 (95.2) 427
Positive 13 (4.1) 3(2.9) 10 (4.8)
Current Rhinorrhoea
None 303 (97.4) 103 (99) 200 (96.6) 203
Positive 8 (2.6) 1(1) 7 (3.4)
Primary Sneeze
None 302 (97.2) 98 (94.2) 204 (98.6) 032
Positive 9 (2.8 6 (5.8) 3(1.4)
Current Sneeze
None 308 (99) 104 (100) 204 (98.6) 217
Positive 3(1) 0 (0) 3(1.4)
Primary Facial Pain
None 305 (98.1) 104 (100) 201 (97.1) .080
Positive 6 (1.9) 0 (0) 6 (2.9)
Current Facial Pain
None 308 (99) 103 (99) 205 (99) 997
Positive 3(1) 1(1) 2(1)
Primary Headache
None 271 (87.1) 94 (90.4) 177 (85.5) 225
Positive 40 (12.9) 10 (9.6) 30 (14.5)
Current Headache
None 289 (93.8) 98 (94.2) 191 (93.6) .835
Positive 19 (6.2) 6 (5.8) 13 (6.4)

In this table, symptoms of patients who had experienced OD are presented here as a primary symptom or at the time of presentation as ‘current symptom’.

The Asterisks in the table denote statistically significant p-values.

A history of underlying conditions was significantly higher
in non-OD patients. Hypertension and history of COVID-19
in family members were significantly higher in non-OD and
OD patients, respectively (p<.05). A history of cancer,
asthma, liver, kidney, pulmonary, and cardiovascular diseases
was more prominent in non-OD patients (p <.05). Diabetes

was the most common (21.1%) underlying condition, and
liver diseases and cancers were less common in all patients
(p < .05). The distribution of other underlying conditions was
not significantly different (p > .05) (Table 3).

Out of 207 patients, OD was started in 164 (79.2%)
abruptly and in 43 (20.8%) gradually (p=.032). In 59% of
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Figure 1. This graph represents the differences between the number of days for the presentation of OD and COVID-19 symptoms in all patients who had a recent
history of OD (207 cases). OD was reported by these patients before (4.2%), intercurrent to (32.1%), or a few days after (63.7%) other COVID-19 symptoms.

patients, a fluctuating OD, and in 41% a continuous (or
constant) OD was observed (p =.000). The negative impact
of OD on daily activities for all patients was asked by doc-
tors — an Otorhinolaryngologist or an infectious disease spe-
cialist in each centre, responses were in 59 (28.6%), 34
(16.5%), 24 (11.7%), and 89 (43.2%) patients, mild, moder-
ate, severe, and ’not at all’, respectively (p =.000).

Sixty-nine patients had OD at the time of presentation to
referral centres (p=.000). These patients were evaluated
prospectively as a distinct subgroup. Therefore, they were
requested to complete their one-month follow-up. In this
group, there were no significant sex differences (50.7% of
females versus 49.3% males). The mean (SD) of age in these
patients was 41 (11). Out of 69 patients in this subgroup, 41
(59.5%) were PCR-positive for COVID-19. Twenty-eight
(40.5%) patients were PCR-negative, but they had chest CT
findings for COVID-19 (p=.000). Sixty- three patients
(91.3%) had positive chest CT findings (at least a ground-
glass pattern) for COVID-19, and 6 (8.7%) patients were
negative-CT findings but positive for PCR. OD was reported
by these patients as hyposmia (84%), anosmia (19.1%),
parosmia (19.1%), and phantosmia (16.6%) solely or in a
combination of these symptoms (for all variables p <.05). It
was observed that 17.4% and 4.3% of patients had a history
of diabetes and hypertension, respectively. Therefore, dia-
betes was the most common underlying condition in these
patients. The frequent symptoms that were started in this
group as ‘primary symptoms’ were OD (58%), taste dysfunc-
tion (44.9%), cough (36.2%), headache (29%), sore throat
(17.4%), nasal obstruction (15.9), dyspnoea (13%), fatigue
(11.6%), nasal discharge (5.8%), and nausea or vomit-
ing (2.9%).

OD was presented with other COVID-19 symptoms in
40.6% of patients concurrently, and before the onset of
other symptoms in 5.7% (Figure 2). The mean (SD) of the
presentation of OD was 2.57 (5.78) days following the onset
of other symptoms. Laboratory tests were also analysed sep-
arately in this group (Table 4).

The frequent symptoms were reported by patients at the
time of presentation to referral centres in this group as ’current
symptoms’ were gustatory dysfunction (69.6%), cough (47.8%),
dyspnoea (30.4%), headache (10.1%), nasal discharge (8.7%),
fever (7.2%), nasal obstruction (7.2%), fatigue (5.8%), sore
throat (4.3%), and nausea or vomiting (0%). In these patients,
recovery from OD had a significant relationship with the num-
ber of days that OD was started (p < .05). Patients who were
referred on the 14th day after the onset of other COVID-19
symptoms had a higher rate of recovery from OD as to the
patients with the same symptoms presented on the 11th day. In
patients who did not have a headache or had nasal obstruction
as primary symptoms, a remarkable recovery from OD was
observed (p=.002 and p=.000, respectively). There was no
significant relationship between nasal obstruction and the num-
ber of days for OD presentation. There were no significant rela-
tionships between recovery and underlying medical conditions,
or other primary symptoms in this group. Platelet count
<161.500 per microliter of blood had an important relationship
with recovery as the most important predictor for recovery
even more prominent than the number of days for OD presen-
tation, or other lab tests in these patients (Figures 3 and 4).

The associations between OD and risk factors

In the evaluation of associations between OD and other var-
iables, past medical history (PMH), sore throat, dyspnoea,
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Table 3. This table shows underlying conditions for all patients (with or with-
out OD).

Olfactory dysfunction (OD)

None Positive
Total (%) n=104 (%) n=207 (%) p-Values
Past Medical History (Hx)
None 167 (53.6) 41 (39.4) 126 (37.6) *,000
Positive 144 (46.3) 3 (60.6) 81 (39.1)
Diabetes
None 245 (78.8) 80 (78.9) 165 (78.7) 571
Positive 66 (21.2) 24 (23) 42 (21.3)
Hyperlipidemia
None 306 (98.4) 101 (97) 205 (99) 204
Positive 5(1.6) 3) 2(1)
Hypertension
None 258 (83.0) 78 (75 180 (87) *,008
Positive 53 (17.0) 26 (25 27 (13.0)
Liver Diseases
None 309 (99.4) 102 (98) 207 (100.0) *,045
Positive 2 (0.6) 2(2) 0 (0.0)
Kidney Diseases
None 302 (97.1) 96 (92.3) 206 (99.5) *,000
Positive 9 (2.9) 8(7.7) 1(0.5)
Hyperthyroidism
None 300 (96.8) 100 (96.2) 200 (97.1) 660
Positive 10 (3.2) 4 (3.8) 6 (2.9)
Hypothyroidism
None 307 (98.7) 102 (98.1) 205 (99) 480
Positive 4 (1.3) 2 (1.9 2(1)
Pulmonary Disease
None 302 (97.1) 96 (92.3) 206 (99.5) *.000
Positive 9 (2.9) 8 (7.7) 1 (0.5)
Cardiovascular Diseases
None 288 (92.6) 88 (84.6) 200 (96.6) *,000
Positive 23 (7.4) 16 (15.4) 7 (3.4)
Cancer
None 308 (99.0) 101 (97.1) 207 (100.0) *.014
Positive 3 (1.0) 3 (2.9) 0 (0.0)
Asthma
None 293 (94.2) 93 (89.4) 200 (96.6) *,010
Positive 18 (5.8) 11 (10.6) 7 3.4)
Family history of COVID-19
None 218 (70.1) 89 (85.6) 129 (63.3) *.000
Positive 91 (29.9) 15 (14.4) 76 (36.7)

A history of underlying conditions was significantly higher in non-OD patients
(p <.05). Hypertension and history of COVID-19 in family members were sig-
nificantly higher in non-OD and OD patients, respectively. A history of cancer,
asthma, liver, kidney, pulmonary, and cardiovascular diseases was more prom-
inent in Non-OD patients (p < .05). The Asterisks in the table denote statistic-
ally significant p-values.

fatigue, gustatory dysfunction, sneezing, Angiotensin II
receptor blockers (ARBs), and a family medical history of
COVID-19 had significant associations with OD (p <.05)
(Table 5).

Recovery

Out of 207 patients with a history of OD, 138 cases were
nearly or fully recovered (66.6%) when they were being vis-
ited in referral centres. In these patients, OD was reported
as a primary symptom. Sixty- nine patients still had OD
when they presented to referral centres. Therefore, they
were assessed for a 1-month follow-up. Forty-one patients
(59.4%) were nearly or fully recovered. In total, 179 patients
(86.4%) were recovered from OD approximately a month
after the onset of OD. The answers in four (2%) and
twenty-four patients (11.6%) were respectively ‘a little’ or
‘no change’ (p =.000) (Figure 5).

Discussion

The olfactory dysfunction (OD) was initially a unique pres-
entation and an extraordinary characteristic of COVID-19.
In the common causes of OD - sinonasal disease and post-
infectious - patients who present with OD, they often have
or experienced sinonasal symptoms [4]. Although OD may
present as a transient symptom due to an acute infection,
postinfectious OD caused by upper respiratory tract infec-
tions (URTIs) may continue while other symptoms have
resolved [5]. Postviral OD (PVOD) is most commonly
caused by a wide variety of viruses including, parainfluenza
type 2, influenza, human rhinoviruses, Epstein Barr virus,
human immunodeficiency virus (HIV), and coronavirus [5].

Based on recent findings, many patients around the
world had OD during the COVID-19 pandemic [6]. The
angiotensin-converting enzyme 2 (ACE2) receptors are
expressed in the nervous system. Therefore, this target will
help the coronavirus to move within the olfactory and ner-
vous system to stimulate neuronal damages [7]. PVOD also
may occur due to damage to the olfactory epithelium, nerve,
and central pathways in the brain [8]. In the current study,
in patients who had OD at the time of presentation to refer-
ral centres, the headache was reported as a primary symp-
tom in 29% of patients (p =.000). The presence of headache
may worsen and increase the risk of OD (p=.000; OR
4.531, 95% CI 2.266-9.075). Therefore, the presence of this
symptom may confirm damages to the olfactory epithelium,
nerve, and central pathways in the brain that may occur
during the COVID-109.

In the current study, 71.7% of patients were male, and
the mean (SD) of the age was 47 (12.40). The proportion of
male cases with COVID-19 was around 50% as reported by
Juanjuan Zhang et al. [9], although this proportion was
slightly higher in the first period of this epidemic. The
researchers of the current study found that 57.2% of patients
had OD at the time of presentation initially with or without
other COVID-19 symptoms. Although it was not significant
(p <.05), OD was higher in men (77.5%).

In a study by Yi-Min Wan et al. [10] OD (anosmia and
hyposmia) was observed in 60-70% of patients with SARS-
CoV-2 compared with other coronaviruses. Patients with
30-40 and 50-60years of age were also more prone to
PVOD as reported by J Tian and colleagues [11]. In the cur-
rent study in a subgroup of patients — 69 cases — who had
OD at the time of presentation, there were no significant
sex differences (50.7% of females versus 49.3% males).
Therefore, OD might be observed commonly in younger
patients with no differences between females and males.

In a study by Tian et al. [11] the most common nasal
symptoms at the time of URTIs were obstruction, rhinor-
rhoea, and sneezing intercurrent to other symptoms such
as sore throat, sputum, and cough. The current study
revealed that OD was presented with other COVID-19
symptoms in 32.1% of patients concurrently, and before
the onset of other symptoms in 4.2%. The distribution of
sore throat and gustatory dysfunction in cases with OD
was also significantly higher. The distribution of dys-
pnoea, sneezing, and fatigue as primary symptoms was
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Figure 2. This graph represents the differences between the number of days for the presentation of COVID-19 symptoms and OD in patients who had OD at the
time of presentation to referral centres (69 cases).

Table 4. This table shows laboratory testing data for patients with OD at the time of presentation.

Minimum Maximum Mean Standard deviation

White blood cells 1100 13900 6597.73 2408.849
Neutrophils % 52.00 88.00 69.6957 10.96073
Lymphocytes % 8.40 41.00 20.9821 8.78328
Platelets 102000 410000 205772.73 75238.802
Haemoglobin concentration (Hb) 9.5 16.7 13.632 1.6973
C-reactive protein (CRP) 2 150 53.49 48.189
Lactate dehydrogenase (LDH) 272 750 474.71 148.721
Erythrocyte sedimentation rate (ESR) 3 100 46.29 25.671
Lymphocyte count 176.00 2457.00 1216.6107 491.13153
Neutrophils count 814.00 11537.00 4384.3217 2412.83608
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Relative Variable Importance

56

56

03

40 60 80 100
Relative Importance (%)

Variable importance measures model improvement when splits are made on a predictor.
Relative importance is defined as % improvement with respect to the top predictor.

Figure 3. This horizontal bar graph represents the most important predictor for recovery from OD. The most important predictor for recovery is platelet count

according to these results.
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Figure 4. This algorithm outlines platelet count and patient classification. Patients who have platelet count <161,500 (class 0) have a higher rate of recovery from
OD. These horizontal bar graphs in both classes are divided into two different colours. The red colour represents patients who were recovered from OD following a

one-month follow-up.

Table 5. Association between OD and risk factors for all patients are presented in this table.

95% confidence interval (Cl) for OR

0dds ratio (OR) Lower Upper p-Values
Sex 1.578 0.946 2.632 .079
Past medical history (PMH) 0.418 0.258 0.678 *.000
Fever 1.067 0.659 1.727 792
Sore throat 2.720 1.010 7.326 *.040
Dyspnoea 0.369 0.170 0.799 *,009
Myalgia 1.076 0.650 1.781 776
Fatigue 0.338 0.154 0.746 *,005
Nasal Obstruction 1.538 0.484 4.893 462
Gustatory Dysfunction 6.009 3.034 11.901 *,000
Post-Nasal Drip (PND) 2.072 0.572 7.510 .258
Chest Pain 0.500 0.031 8.075 618
Headache 1.593 0.746 3.400 225
Rhinorrhoea 1.692 0.455 6.286 427
Sneezing 0.240 0.059 0.981 *,032
Alcohol-based hand sanitizers 0.488 0.141 1.688 727
Angiotensin Il receptor blockers (ARBs) 0.296 0.111 0.778 *.010
Angiotensin converting enzyme inhibitors (ACEinh) 1.547 0.546 4.380 480
Beta blockers 0.609 0.233 1.593 .308
Hx of smoking 0.616 0.269 1.410 248
Opioid addiction 0.330 0.054 2.007 .207
A family medical history of COVID-19 3.496 1.888 6.473 *,000
Chest CT 1.824 0.682 4.875 225
PCR 0.756 0.394 1.453 400

The asterisks in the table denote statistically significant p-values.

significantly more prominent in patients without OD.
Therefore, based on the findings of the current study,
patients who experience OD might have a mild form of
COVID-19.

In some cases, OD might be the only presentation in the
absence of other nasal symptoms. OD was presented at a
median time of 3 days following other COVID-19 symptoms

as reported by Marlene M. Speth et al. [12]. They discovered
that 34.9% of OD patients did not experience nasal symp-
toms. Yi-Min Wan et al. [10] also reported a pure form of
OD without nose block or other signs of respiratory infec-
tions. In a study by Jerome R. Lechien et al. [13] on 417
mild to moderate COVID-19 patients, researchers assumed
that 85.6% of patients had OD related to COVID-19, and
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Figure 5. This chart represents the recovery in all patients who had COVID-19
and olfactory dysfunction (OD). Out of 207 patients with a recent history of OD,
138 cases reported a nearly or fully recovery (66.6%) before the time of presen-
tation to referral centres. In these patients, OD was reported as a primary symp-
tom. Sixty-nine patients still had OD when they presented to referral centres.
Therefore, they were assessed for a 1-month follow-up prospectively. In this
subgroup, 41 patients (59.4%) were nearly or fully recovered after 1 month. In
total, 179 patients (86.4%) were recovered from OD approximately a month
after the onset of OD. *These patients reported OD as a primary symptom (a
recent history of OD) along with other COVID-19 symptoms. Although OD was
recovered when they presented to the referral centre, they still had other
COVID-19 symptoms and a positive test for COVID-19.

OD was also manifested in 11.8%, 65.4%, and 22.8% of
patients, before, after, and at the same time of the presenta-
tion of other symptoms, respectively.

In the current study, fever (60.6%), OD (57.2%), chill
(33.8%), myalgia (32.8%), gustatory dysfunction (31.2%),
and cough (26.%) were consequently the most common
symptoms similar to other findings [2, 14]. Although fever
may present with other symptoms, screening COVID-19 by
a temporal thermometer was not appropriate enough to
control the initial wave of transmission at early phases of
this pandemic [15], particularly, those who had only mild
symptoms such as OD and sore throat in the absence of
other symptoms.

In previous studies [4, 10, 15], the authors reported that
OD frequently co-occurred with gustatory dysfunction. In
the current study, gustatory dysfunction was reported in
41.5% of patients as a primary symptom along with OD.
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Among those who had gustatory dysfunction (47.5%), that
was reported as hypogeusia (68%) and dysgeusia (18.5%)
(for all variables p <.05).

Smoking may upregulate ACE2 receptors and these
receptors may act as targets for Coronavirus as reported by
Samuel James Brake et al. [16]. The researchers of the cur-
rent study also concluded that smoking could not signifi-
cantly decrease the risk of OD (OR = 0.616, 95% CI:
0.269-1.410, and p =.248).

In the current study, 179 patients (86.4%) were recovered
from OD approximately a month after the onset of OD. In
a subgroup of patients who had OD at the time of presenta-
tion to referral centres, 58.8% were nearly or fully recovered.
In a study by Chiesa-Estomba et al. [17], 367 (49%) out of
751 patients were completely recovered from OD after a
mean follow-up of 47 +7 days. Victor Gorzkowski et al. [18]
also reported in a study on 229 patients with COVID-19,
78.4% of patients were recovered within the fourth and the
fifteenth day after olfactory loss onset with a complete olfac-
tory recovery in 51.43% of patients. Luigi Angelo Vaira
et al. [19] assumed that initial objective olfactory and gusta-
tory assessment do not show significant prognostic value in
predicting the severity of the COVID-19
Nevertheless, the persistence of OD at 20days, correlated
with a more severe course.

In the current study, platelet count was the most import-
ant predictor for recovery from OD even more prominent
than the number of days to presentation to referral centres.
As mentioned above, some coronavirus particles may influ-
ence and infect the endothelial cells by ACE2 receptors.
This endothelium, especially in the small vessels, with slower
blood flow, may lead to thrombosis into the microcircula-
tion of the olfactory system. This mechanism may lead to
thrombus formation as reported by Xin Zhou et al. [20].
Consequently, patients who have lower platelet count may
have a lower degree of thrombosis into the vessels of the
olfactory system. Therefore, antiplatelet medications as a
prophylactic agent for OD due to COVID-19 might be help-
ful for its inhibitory consequences on platelet activation in
those who have a higher count of platelets.

course.

Conclusions

The OD as a novel characteristic of COVID-19 may mani-
fest in a mild symptom even in the absence of other symp-
toms. Headache, nasal obstruction, and platelet count may
have specific roles as prognostic factors in the recovery
from OD. This study also indicates that a mild form of
COVID-19 may manifest in OD in younger patients.

Methodological considerations/limitations

First, missing data and some errors throughout data collec-
tion and follow-up in this multicentric cross-sectional study
by different practitioners from other cities were unavoidable.
Although a questioner form was designed to collect data by
practitioners from different centres in the same method.
Second, because of unknown nature of this virus (COVID-
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19) especially in the first wave of this pandemic, and also
decreasing the exposure to this new virus for the healthcare
system, the researchers of the current study could not evalu-
ate patients with unnecessary tests that are designed for
evaluation of olfactory dysfunction. Third, the researchers of
this study had a plan to take biopsies from the olfactory
bulb to confirm the involvement of this component of the
olfactory system by Coronavirus. Nevertheless, only two
patients died with OD at the presentation to referral centres,
and their family did not permit for obtaining a biopsy.
Fourth, this study was conducted in referral centres.
Therefore in 138 patients, OD was recovered at the time of
presentation to these referral centres, but they still had other
COVID-19 symptoms and positive test results. To assess the
progress and recovery from OD, 69 patients who had OD at
the time of presentation to referral centres underwent a
close follow-up for one month with the main centre in
the capital.
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