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Abstract The present study aimed at evaluating the

prevalence of general and sinonasal symptoms in patients

with olfactory symptoms and mild coronavirus disease-

2019 (COVID-19) and determining the patterns in emer-

gence and resolution of olfactory/gustatory symptoms rel-

ative to general and sinonassal symptoms. This was a

prospective cross-sectional study conducted at the outpa-

tient otorhinolaryngology clinic at a COVID-19-designated

referral Hospital. We included consecutive patients with

new-onset olfactory dysfunction and positive polymerase

chain reaction (PCR) assay of COVID-19. We asked the

patients to fill in a questionnaire about general and sino-

nasal symptoms in association with anosmia, hyposmia or

hypogeusia, and recorded the time course of the olfac-

tory/gustatory symptoms during 2-weeks of follow-up. 76

patients with average age of 38.5 ± 10.6 years were

included. Majority of participants (94.7%) had general or

sinonasal symptom. There was anosmia in 60.5% and

hyposmia in 39.5%, with sudden onset of olfactory

symptoms reported in 63.2% of patients. During the fol-

low-up, 30.3% of patients completely and 44.7% partially

recovered from anosmia/hyposmia. Regardless of whether

the general or olfactory symptoms appeared initially, the

general symptoms resolved first while a degree of olfactory

dysfunction persisted during the follow-up. Our study

showed that hyposmia and anosmia in mild COVID-19 are

frequently associated with general and sinonasal symptoms

and tend to persist longer than the general and sinonasal

symptoms during the course of the disease.
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Introduction

Since January 2020 when the first cases of coronavirus

disease-2019 (COVID-19) were reported from Wuhan,

China [1], significant data on the pathobiology of severe

acute respiratory syndrome-conoavirus-2 (SARS-CoV-2)

has been accumulated at an accelerating speed in an

attempt to keep pace with the nascent COVID-19 pan-

demic. Essential to the infectivity of the virus, the super-

ficial spike protein of SARS-CoV-2 attaches to the

angiotensin-converting enzyme 2 (ACE 2) receptor at the

surface of the cells, particularly in the lungs [2], to gain

access to and replicate inside the host cells. Thus, pneu-

monia is the dominant clinical feature of the hospitalized

patients with the severe form of the disease. Clinical and

imaging findings of the lower respiratory involvement

including dyspnea [3], ground glass opacity and crazy-

paving appearance on computed tomography (CT) scan [4]

are the main features of COVID-19; with respiratory

complications including acute respiratory distress syn-

drome being the frequent cause of death [5, 6].

The expression levels of ACE2 receptors are different in

various cell types in the upper airways [7, 8], and during

the initial phase of pandemic, upper airway manifestations

of COVID-19 were thought to be less common than the

lower respiratory manifestations [6, 8]. In an initial report

from Wuhan, China, the frequency of olfactory symptoms

was as low as 5.1% [9]. Since then, and in parallel with the
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global spread of COVID-19, much higher incidence of

smell and taste disorders have been increasingly reported

[10, 11]. For instance, in a multicenter study performed in

Europe, 85.6% of polymerase chain reaction (PCR) posi-

tive patients reported olfactory symptoms [12], prompting

suggestions of a causal association between SARS-CoV-2

and smell and taste disorders [13].

Previous studies have investigated the prevalence of

olfactory or gustatory symptoms in hospitalized patients or

in patients with a spectrum of COVID-19 severity. In the

present study, we have evaluated the general and sinonasal

symptoms, particularly smell and taste disorders, in

patients diagnosed with mild COVID-19 in the outpatient

setting; focusing on the temporal patterns in the emergence

and resolution of these symptoms in the course of COVID-

19, and have explored the correlation of the smell and taste

disorders with the general and sinonasal symptoms.

Material and Methods

Patient Population and Study End Points

This prospective single-centre cross-sectional study was

performed at the outpatient department of a Hospital in

Tehran, Iran. Since the beginning of the COVID-19 epi-

demic in our country, the Ministry of Health has designated

this hospital as the referral center uniquely for admission of

patients with COVID-19.

From March 1 to March 13, 2020, we prospectively

collected data from consecutive adult patients (C 18 years)

presenting with new-onset anosmia who were clinically

suspected as having mild COVID-19 but not fulfilling the

criteria for hospital admission. The diagnosis of SARS-

CoV-2 infection was confirmed by real-time PCR per-

formed on samples taken from the pharyngeal or

nasopharyngeal swabs.

The following were the exclusion criteria: patients with

olfactory or gustatory dysfunction before the COVID-19

pandemic and patients who were admitted to the hospital at

the time of the study for any health issues including

COVID-19. We asked the patients to fill in a questionnaire

about their general symptoms including cough, myalgia,

fever, headache and dyspnea and sinonasal including nasal

obstruction, rhinorrhea, sneeze, nasal burn and facial pain.

We divided the olfactory symptoms in three groups:

anosmia for no sense of smell and hyposmia for reduced

sense of smell and defined gustatory symptom (i.e.,

hypogeusia) as reduced sense of taste. We recorded the

time course of the olfactory and gustatory symptoms at the

initial visit and on a follow-up visit 2 weeks later. The

study was approved by the ethical Committee of our

hospital.

Statistical Analysis

Continuous variables are presented as means with standard

deviation. The differences between the groups are exam-

ined using the Student’s t test. Categorical data are com-

pared with the v2 or Fisher’s exact test. The associations

between the upper respiratory symptoms and the olfactory

or gustatory findings are assessed using univariable logistic

regression. Due to the relatively small number of partici-

pants, multivariable logistic regression was not performed

to avoid overfitting the regression model. All statistical

tests were 2-tailed. Statistical significance was set at a level

of 0.05. Data were analyzed using SPSS Statistics Version

22.0 (IBM, New York, NY, USA).

Results

Demographic and Clinical Characteristics

of the Study Population

The demographic and clinical characteristics including

general and sinonasal symptoms are summarized in

Table 1. A total of 76 patients with olfactory symptoms

(anosmia or hyposmia) were included in the study. The

average age was 38.5 ± 10.6 years (range 18–75) and 31

(40.8%) were male.

Of the overall participants, 72 patients (94.7%) had

general or sinonasal symptoms. Four patients had isolated

anosmia without general or sinonasal symptoms. The most

common general symptoms in the study population con-

sisted of cough in 36 (47.4%), headache in 31 (40.8%),

dyspnea in 31 (40.8%), myalgia in 23 (30.3%) and fever in

9 (11.8%) patients. The most common sinonasal symptoms

in the overall participants were nasal obstruction in 19

(25.0%) and rhinorrhea in 16 (21.1%) patients.

There was no significant correlation between the general

and sinonasal symptoms in the study population. Moreover,

there was no significant correlation between the general

symptoms (including headache) or sinonasal symptoms

(nasal obstruction or rhinorrhea) and either olfactory or

gustatory symptoms on logistic regression analysis

(Table 2).

Olfactory Manifestations of Patients with COVID-

19 in the Outpatient Setting

A summary of the demographic and clinical findings in

patients with olfactory manifestations are presented in

Table 1. Of the total participants, 46 patients (60.5%) had

anosmia and 30 (39.5%) hyposmia. Olfactory symptoms

had no significant differences between males and females.
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Gustatory Manifestations of Patients with COVID-

19 in the Outpatient Setting

A summary of the demographic and clinical findings in

patients with gustatory manifestations are presented in

Table 1. Of the participants in the study, 66 patients

(86.8%) had a change in taste, all with hypogeusia. The

mean age of patients with gustatory symptoms was

38.1 ± 10.1 years and was not different compared with

patients with olfactory symptoms.

Table 1 Demographic and clinical characteristics

Total study participants

(n = 76)

Olfactory

symptoms

(n = 76)

Anosmia

(n = 46)

Hyposmia

(n = 30)

p value

(Anosmia vs.

Hyposmia)

Gustatory

symptoms

(n = 66)

No gustatory

symptoms

(n = 10)

p value

(Gustatory vs. no

gustatory)

Age 38.5 ± 10.6 38.1 ± 8.9 39.1 ± 1.8 0.690 38.1 ± 10.1 41.7 ± 13.7 0.313

Male 31 (40.8%) 16

(51.6%)

15

(48.4%)

0.235 24 (77.4%) 7 (22.6%) 0.080

Female 45 (59.2%) 30

(66.7%)

15

(33.3%)

0.09 42 (93.3%) 3 (6.7%) 0.053

Participants with general and

sinonasal symptoms

(n = 72)

Fever 9 (11.8%) 4 (5.3%) 5 (6.6%) 0.306 9 (11.8%) 0 (0.0%) 0.597

Myalgia 23 (30.3%) 12

(15.8%)

11

(14.5%)

0.326 20 (26.3%) 3 (3.9%) 0.984

Cough 36 (47.4%) 20

(26.3%)

16

(21.1%)

0.400 30 (39.5%) 6 (7.8%) 0.503

Dyspnea 31 (40.8%) 19

(25.0%)

12

(15.8%)

0.910 27 (35.5%) 4 (5.3%) 0.957

Headache 31 (40.8%) 19

(25.0%)

12

(15.8%)

0.910 28 (36.8%) 3 (3.9%) 0.514

Facial pain 2 (2.6%) 2 (2.6%) 0 (0.0%) 0.516 2 (2.6%) 0 (0.0%) 0.577

Nasal obstruction 19 (25.0%) 13

(17.1%)

6 (7.9%) 0.416 18 (23.7%) 1 (1.3%) 0.438

Rhinorrhea 16 (21.1%) 9 (11.8%) 7 (9.2%) 0.694 15 (19.7%) 1 (1.3%) 0.678

Sneeze 6 (7.9%) 5 (6.6%) 1 (1.3%) 0.393 5 (6.6%) 1 (1.3%) 0.584

Nasal burning 7 (9.2%) 5 (6.6%) 2 (2.6%) 0.697 7 (9.2%) 0 (0.0%) 0.584

Table 2 Association of general and sinonasal symptoms with the olfactory or gustatory symptoms

General and sinonasal symptoms Anosmia versus hyposmia Gustatory versus no gustatory symptoms

OR (95% CI) p value OR (95% CI) p value

Fever 1.48 (0.32–6.75) 0.609 0.00 0.999

Myalgia 1.50 (0.46–4.8) 0.491 0.97 (0.17–5.4) 0.978

Cough 1.51 (0.51–4.5) 0.452 2.54 (0.55–11.5) 0.228

Dyspnea 1.02 (0.37–2.8) 0.964 0.83 (0.18–3.6) 0.809

Headache 0.77 (0.23–2.6) 0.685 0.61 (0.1–3.5) 0.586

Facial pain 9.95 (0.00) 0.999 0.00 0.999

Nasal obstruction 0.61 (0.16–2.3) 0.468 0.37 (0.03–4.01) 0.420

Rhinorrhea 2.10 (0.51–8.5) 0.298 0.68 (0.06–7.6) 0.760

Sneeze 0.23 (0.02–2.5) 0.233 1.44 (0.12–17.1) 0.769

Nasal burning 1.00 (0.15–6.6) 0.999 0.00 0.999

CI confidence interval, OR odds ratio
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There was no significant association between the gus-

tatory symptoms and sex. Out of patients with hypogeusia,

42 (63.6%) had concomitant anosmia and 24 (36.4%) had

hyposmia.

Temporal Patterns in Development and Resolution

of the Olfactory and Gustatory Symptoms and Their

Relationship with General or Sinonasal Symptoms

Of all the participants who developed general symptoms

(n = 72), 41 (56.9%) developed general symptoms first, 24

(33.3%) developed olfactory symptoms first, and 7 (9.7%)

concomitantly developed general and olfactory symptoms.

There was no difference in age or sex between the groups

based on the order of development of general or olfactory

symptoms, nor was there a difference in types of general or

sinonasal symptoms (Table 3).

Among the 41 patients who developed general symp-

toms first, 30 patients (73.2%) completely recovered from

their general symptoms while a degree of the olfactory

symptoms persisted at the end of the follow-up period. Of

the 24 patients who developed olfactory symptoms first, 19

(79.1%) completely recovered from their general symp-

toms while a degree of olfactory symptoms persisted at the

end of the follow-up. There was a significant correlation

between the relative onset of the general versus olfactory

symptoms with the temporal course in improvement of

these symptoms (p = 0.000).

During the 2-weeks follow-up period, 23 patients

(30.3%) completely recovered from anosmia or hyposmia,

34 (44.7%) partially recovered, and there was no change in

the olfactory symptoms in 19 (25%) of patients (Table 4).

There was no difference in the age or sex of patients who

partially or completely recovered from the olfactory

symptoms during the follow-up versus those who did not.

Of the general or sinonasal symptoms, only facial pain was

different between the recovery groups, with 2 patients

(10.5%) with facial pain having no recovery from anosmia

during the follow-up (p = 0.046) (Table 4).

The onset of the olfactory symptoms was sudden in 48

(63.2%) and gradual in 28 (36.8%) of patients. There was

no statistically significant correlation between the sudden

or gradual onset of the olfactory symptoms and recovery

from the olfactory symptoms (p = 0.510). Last, among the

42 patients with concomitant hypogeusia and anosmia, 27

patients (64.3%) completely recovered from anosmia and

gustatory symptoms within the follow-up period.

Discussion

Since the beginning of the severe acute respiratory syn-

drome-conoavirus-2 (SARS-CoV-2) epidemic in our

country, there has been a sudden surge in the incidence of

new cases with olfactory and gustatory disorders [10].

Reflecting the temporal and geographic distribution of the

pandemic wave, subsequent studies from other countries in

Table 3 Patterns in development of the olfactory and general/sinonasal symptoms

Characteristics Order of symptoms

(N = 72 with general/sinonasal and olfactory symptoms)

p value

General/sinonasal first

(n = 41)

Olfactory first

(n = 24)

Concomitant

(n = 7)

Age 39.1 ± 9.5 37.3 ± 13.4 39.8 ± 7.5 0.789

Male 14 (48.3%) 12 (41.4%) 3 (10.3%) 0.449

Female 27 (57.1%) 12 (27.9%) 4 (9.3%) 0.412

General and sinonasal symptoms

Fever 6 (14.6%) 2 (8.3%) 1 (14.3%) 0.751

Myalgia 13 (31.7%) 9 (37.5%) 1 (14.3%) 0.510

Cough 23 (56.1%) 11 (45.8%) 2 (28.6%) 0.357

Dyspnea 17 (41.5%) 11 (45.8%) 3 (42.9%) 0.943

Headache 17 (41.5%) 11 (45.8%) 3 (42.9%) 0.943

Facial pain 2 (2.8%) 0 (0.0%) 0 (0.0%) 0.459

Nasal obstruction 11 (26.8%) 8 (33.3%) 0 (0.0%) 0.211

Rhinorrhea 10 (24.4%) 4 (16.7%) 2 (28.6%) 0.704

Sneeze 3 (7.3%) 2 (8.3%) 1 (14.3%) 0.827

Nasal burning 4 (9.8%) 2 (8.3%) 1 (14.3%) 0.896
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Europe have reported a similar increase in these symp-

toms associated with the COVID-19 outbreak [12, 14, 15].

While these studies examined the prevalence and associa-

tion of the olfactory and gustatory symptoms with general

or sinonasal symptoms of COVID-19, there is little data on

the emergence and evolution of these symptoms in the

course of COVID-19 [10].

In the present study, * 33% of patients had anosmia as

the initial symptom of COVID-19, which is similar to the

rate of anosmia as the sole initial manifestation of COVID-

19 in hospitalized patients with a more severe form of the

disease (* 39%, our unpublished data). The difference in

other manifestations of COVID-19 in the outpatient versus

hospitalized patients may in part be due to a relatively

higher viral load, with initial exposure causing anosmia,

likely as a direct neuropathic effect rather than through a

conductive mechanism, before systemic and lower respi-

ratory symptoms are manifest, eventually leading to severe

multi-organ involvement.

Although the frequent presence of the sinonasal symp-

toms simultaneously with the olfactory symptoms in

patients with mild COVID-19 in the present study may

point to predominant conductive rather than sensory neural

mechanism for olfactory loss, it is likely that many patients

with isolated anosmia, especially at the beginning of the

pandemic, were unaware of an association with COVID-19

and may have not sought medical attention—hence patients

with concomitant anosmia and general or sinonsal symp-

toms are more represented in the current study. Moreover,

the relative distribution of the olfactory symptoms in the

outpatient setting in the present study versus hospitalized

patients—i.e., a relatively higher prevalence of anosmia

compared with hospitalized patients (60% vs. 43%) toge-

ther with a relatively higher prevalence of sudden-onset

anosmia (63% versus 41%) (our unpublished inpatient

data)—suggest that sensory-neural mechanism may also

play a role in the olfactory disorder in the mild form of

COVID-19. Furthermore, 63% of patients had hypogeusia

associated with anosmia, while the rates of simultaneous

gustatory and olfactory dysfunction was even higher (75%)

in hospitalized patients with COVID-19, thus pointing to a

possible polyneuropathic involvement in both mild and

severe forms of COVID-19.

Recovery of olfaction in the short period of 2-weeks in

the present study may be secondary to resolution of nasal

mucosal edema and inflammation or functional recovery of

the olfactory sensory cells, which occurred independent of

the acuity of olfactory loss. Complete recovery of the

olfactory function occurred in * 30% of patients within

2 weeks, which is seemingly lower than the early recovery

rate (44%) in a multicenter European study [12], but this

difference is due to the fact that in the European study the

recovery was only assessed in patients who recovered from

COVID-19 and not in the entire study participants. A

higher prevalence of anosmia in that study (80% vs. 60% in

the present study) would implicate a lower recovery rate in

the whole population since the initial degree of olfactory

loss is one of the most important determinants of olfactory

recovery—i.e., hyposmic patients are more than twice

likely to recover to normal than anosmic patients [16, 17].

Table 4 Recovery from the olfactory symptoms during follow-up

Characteristics Recovery from the olfactory symptoms (n = 76) p value

Complete

(n = 23)

Partial

(n = 34)

No recovery

(n = 19)

Age 39.3 ± 12.1 37.8 ± 10.5 38.9 ± 8.9 0.852

Male 7 (22.6%) 16 (51.6%) 8 (25.8%) 0.452

Female 16 (35.6%) 18 (40.0%) 11 (24.4%) 0.521

General and sinonasal symptoms

Fever 3 (13.0%) 4 (11.1%) 2 (10.5%) 0.969

Myalgia 9 (39.1%) 8 (23.5%) 6 (31.6%) 0.449

Cough 10 (43.5%) 17 (50.0%) 9 (47.4%) 0.890

Dyspnea 10 (43.5%) 13 (38.2%) 8 (42.1%) 0.917

Headache 8 (34.8%) 14 (41.2%) 9 (47.4%) 0.710

Facial pain 0 (0.0%) 0 (0.0%) 2 (10.5%) 0.046

Nasal obstruction 3 (13.0%) 8 (23.5%) 8 (42.1%) 0.093

Rhinorrhea 6 (26.1%) 6 (17.6%) 4 (21.1%) 0.745

Sneeze 3 (13.0%) 2 (5.1%) 1 (5.3%) 0.546

Nasal burning 2 (8.7%) 3 (8.8%) 2 (10.5%) 0.974
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Resolution of the general symptoms prior to complete

recovery from the olfactory symptoms in the present study

is consistent with other studies of COVID-19 [12] and may

point to a longer time-course of post-viral olfactory loss as

a potential sequela of COVID-19 akin to other viruses [18].

Therefore, longer-term studies are needed to establish the

degree of recovery of olfaction in patients with anosmia of

COVID-19. Additionally, whether persistence of the

olfactory dysfunction despite resolution of the general and

sinonasal symptoms has implications on continuous

infectivity would be critical in the dynamics of COVID-19

transmission and needs further investigation.

Although the exact mechanisms through which SARS-

CoV-2 causes sensory-neural olfactory loss is unknown,

but accumulating data support a peripheral or central

neuropathic basis as the likely mechanisms. SARS-CoV-2,

like SARS-CoV, infects the cells by fusion of its spike

protein to the ACE2 receptor on target cells. This contact

necessitates cleavage of the spike protein by the cell sur-

face protease transmembrane protease serine 2 (TMPRSS2)

[19]. Thus, in addition to the viral load, variation in

expression of SARS-CoV-2 entry proteins in the respira-

tory epithelium may explain the difference of clinical

presentation and severity of COVID-19.

The nasal respiratory epithelium goblet, basal and cili-

ated cells highly express ACE2 and TMPRSS2 and may be

the upper airway reservoir for the virus during the course of

COVID-19 [7]. In addition, the olfactory epithelial support

cells and stem cells, but not mature olfactory sensory

neurons, express ACE2 and TMPRSS2. Infection of these

support cells by SARS-CoV-2 could impair the olfactory

function by direct or indirect mechanism, for instance by

denuding the sensory epithelial cilia or failure to effec-

tively renew the olfactory epithelium over time [8].

A potential route for the putative central nervous effects

of SARS-CoV-2 is via specialized glia known as olfactory

ensheathing cells that can supply axons with macro-

molecules by way of exosomes [20]. This pathway may

also act as a route for ACE2-independent virus transfer to

axons of the olfactory receptor neurons in the olfactory

bulbs [20]. Nonetheless, we found no change in the

olfactory bulb in a patient with isolated anosmia secondary

to COVID-19 on magnetic resonance imaging in the sub-

acute phase of the disease [21]. Further longitudinal

imaging, including functional imaging, are needed to fur-

ther elucidate the presence and peripheral versus central

extent of the sensory-neural loss in COVID-19.

The present study has several limitations. This study was

performed in a single center. Due to the risk of infectivity

to staff, we did not perform direct smell identification tests

and the data were gathered by a questionnaire. The smell

identification tests would make grading and scaling of the

olfactory impairment more objective.

In conclusion, hyposmia/anosmia associated with mildly

symptomatic patients with COVID-19 is frequently asso-

ciated with general and sinonasal symptoms and tends to

persist longer than the general and sino-nasal symptoms.

Several clinical features point to a probable mixed sensory-

neural and conductive mechanism for olfactory symptoms

in mild COVID-19. Further studies are needed to elucidate

the pathobiologic basis for sensory-neural impact of SARS-

CoV-2 and the long-term course in evolution of the

olfactory function in COVID-19.
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