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Abstract COVID-19 epidemic has varied spectrum of
symptoms. With this study we aim to evaluate prevalence
of Olfactory and Gustatory dysfunction in COVID-19
patients. To assess Olfactory and Gustatory dysfunction in
COVID-19 Patients in Indian Population. Settings and
Design: Prospective observational study. RT-PCR proven
COVID-19 patients were enrolled in the study. Detailed
history and olfactory function and Taste function were
evaluated. Patient with symptoms of olfactory dysfunction
were subjected to fill (sSQOD-NS questionnaire). Re-eval-
uation was done weekly till the time of discharge. Analysis
was done with Wilcoxon test with help of SPSS software.
A total of 152 patients (Male-78, Female-74) completed the
study after weekly evaluation. Olfactory and Gustatory
dysfunction was seen in 28 (18.41%) and 20 (13.15%).
Mean duration of symptoms was 2.4444 + 0.352 days.
Olfactory dysfunction was the first presenting symptom in
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11 out of 152 patients (7.23%). Mean QD-NOS score in
patients with Anosmia and Hyposmia (28 patients) was
114 +£201 and 13.61 +2.82 at 1st evaluation,
20.3 £ 1.49 and 20.33 &+ 1.57 at 7th day and 21 in both
subgroups at 14th day follow up. Dysgeusia was noticed in
20/152 patients (13.15%). Recovery in olfactory dysfunc-
tion and Dysgeusia was complete in all patients. Olfactory
and gustatory dysfunctions are significant part of clinical
spectrum of COVID-19 disease In Indian Population.

Keywords COVID-19 - Olfactory dysfunction -
Anosmia - Hyposmia - Dysgeusia

Introduction

The Corona Virus disease 2019 (COVID-19) is an SARS-
CoV2 viral infection which started as local outbreak in
Wuhan, China, soon became epidemic in China and later
spread to rest of the world taking the form of Viral Pan-
demic [1]. Total 27, 973,127 cases and 9, 05, 426 deaths
have been reported as per WHO Last update [2]. In India,
More than 45, 68, 770 cases and more than 76,348 deaths
have been reported so far [3].

Clinical presentation of COVID-19 patients vary from
asymptomatic to common cold like symptoms i.e. nasal
discharge, fever, nasal congestion to severe respiratory
difficulty requiring assisted mechanical ventilation support
[4]. Over the past 1 month, increasing number of
researchers have reported COVID- 19 patients experienc-
ing sudden Olfactory dysfunction (Anosmia/Hyposmia)
and/or Dysgeusia/Altered taste sensation as present-
ing/concurrent/delayed symptoms of COVID-19 infection
[5, 6]. The centre for disease control and Prevention (CDC)
has also added °‘Altered Taste/smell sensation’ to the
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COVID-19 presentation spectrum [7]. Various researchers
from all over the world have reported olfactory dysfunction
with widely varying incidence of 5.1%-74% [8-14]. So
this study was conducted in RT-PCR confirmed COVID-19
patients in our hospital to evaluate the incidence of olfac-
tory and gustatory dysfunction in COVID 19 patients.

Material and Methods

A prospective Observational study was conducted at Ter-
tiary care institute, Government medical college and
Rajindra Hospital, Patiala, India. All RT-PCR confirmed
COVID-19 patients admitted in Institute from 1st March
2020 onwards were enrolled in the study. The following
epidemiological and clinical symptoms were recorded: age,
sex, co-morbidities, and general and otolaryngological
symptoms with special reference to Olfactory and Gusta-
tory symptoms. Institutional Ethical Committee approval
was taken. Inclusion Criterion were patients with labora-
tory-confirmed COVID-19 infection, willing to participate
in the study with consent. Exclusion Criterion were patients
with Severe symptoms (SARI/Patient who need mechani-
cal ventilation), Pregnant women, Children (< 14 years),
Patients with dementia (who cannot report functional
symptoms), Patients with previous long standing history of
nasal obstruction, nasal discharge, nasal surgeries and
patients who refused to give consent.

Patients were asked to complete Questionnaire consisted
of questions regarding general symptoms; seven questions
about olfactory function [Brief version of Questionnaire of
Olfactory Disorders-Negative Statements (sQOD-NS)]
[15]; four questions investigating gustatory/Taste function
(salt/sweet/sour/bitter sensation). Brief version of the

questionnaire of olfactory disorders-negative statements
(sQOD-NS) (Table 1) is a seven-item patient-reported
outcome questionnaire including social, eating, annoyance,
and anxiety questions. Responses were reviewed (Im-
provement/ deterioration/ no change) at 7 days, 14 days
and the time of discharge (if more than 14 days). Symp-
tomatic patients were treated with Tab Hydroxychloro-
quine 400 mg BD for 1 day followed by 400 mg for OD
for 4 days, Tab Azithromycin 500 mg OD for 5 days and
Tab Paracetamol 500 mg sos. No specific treatment per-
taining to olfactory and salivatory dysfunction was given
Patient were discharged after patient became asymptomatic
and two samples (nasopharyngeal and oropharyngeal
swabs) on 2 consecutive days came negative on RT-PCR
testing for COVID-19.

Results

A total of 203 patients of COVID-19 were admitted in
COVID-19 Isolation facility. 30 patients of severe acute
respiratory infection (SARI) on mechanical ventilation, 16
paediatric patients of age < 14 years and 5 pregnant
females were excluded from the study. Total 152 patients
were included in the study group with 78 (51.3%) male
patients and 74 (48.7%) female patients. Age of the study
group was in the range of 14-77 years, with mean
43.03 + 16.10 years. Pre-existing co-morbidities data was
collected and studied (Fig. 1). Patients were enquired about
symptoms in detail e.g. cough, fever, loss of appetite,
myalgia, respiratory difficulty, diarrhoea, headache (Fig. 2)
and ENT symptoms: dryness of throat, soreness of throat,
posterior nasal discharge and rhinorrhea (Fig. 3). 78
patients didn’t report any symptom at all.

Table 1 Brief version of the questionnaire of olfactory disorders-negative statements (SQOD-NS)

Social questions

The changes in my sense of smell make me feel isolated

Because of the changes in my sense of smell, I have problems with taking part in activities of daily life

The changes in my sense of smell make me feel angry

Eating questions

Because of the changes in my sense of smell, I go to restaurants less often than I used to

Because of the changes in my sense of smell, I eat less than I used to or more than I used to

Anxiety questions
Because of the changes in my sense of smell, I try harder to relax

Annoyance questions

I am worried that I will never get used to the changes in my sense of smell

Each item is rated on a scale of 0-3, with higher scores reflecting better olfactory-specific QOL. The total score ranges from 0 (severe impact on

QoL) to 21 (no impact on QoL)
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Fig. 1 Prexisting comorbidities
in the COVID-19 patients
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Olfactory Dysfunction

Olfactory dysfunction (Table 2) was reported in the 28 out
of 152 patients (18.42%) with anosmia in 10 (6.58%) and
hyposmia in 18 patients (11.84%). However among the 74
symptomatic patients, olfactory dysfunction was seen in
37.83% of subjects.

Out of 152 patients, 13 (8.55%) had Olfactory dys-
function and Dysgeusia, 15 (9.86%) patients had isolated
olfactory dysfunction. QD-NOS was assessed in 28/152

18 1/\

patients (18.42%). QDNOS score in Anosmia and Hypos-
mia was 11.4 + 2.01 and 13.61 £ 2.82 at 1st evaluation
(time of admission), 20.3 &+ 1.49 and 20.33 4+ 1.57 at 7th
day and 21 in both subgroups at 14th day follow up.
Improvement noticed in QDNOS score was found to be
statistically highly significant (p < 0.001). Recovery in
olfactory dysfunction with as per QD-NOS was seen in
23/28 (82.14%) at 7th day, rest of 5 recovered by the 14th
day follow up. There was complete recovery of olfactory
dysfunction seen in all of the patients by 14 days.
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Fig. 2 Summarization of 35
general symptoms associated
with COVID-19 patients
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Dysgeusia

Dysgeusia was noticed in 20/152 (13.15%) (Fig. 4).
Among 74 symptomatic patients, incidence was noted to be
27.02%. 17 patients (85%) had loss of all 4 taste stimuli, 2
patients (10%) had loss of salt and sweet sensation, 1
patient (5%) had loss of only sweet sensation. Dysgeusia
symptoms have been illustrated in detail in Fig. 4. At 7th
day evaluation, Recovery was seen in 11/20 (55%). Com-
plete recovery was in 100% at 14th day evaluation.

Discussion

Over the past months, various studies from Europe, Asia
and rest of the world have been reported regarding olfac-
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tory and gustatory dysfunctions in COVID-19 patients with
variable incidence.

The mean age of our population was
43.03 £ 16.10 years. Out of 152, 51.3% were males and
48.7% were females. However Lechien JR et al. [8] and
Timothee Klopfenstein et al. [9] studies had reported
higher incidence in female patients: 63% and 67%
respectively.

Timothée Klopfenstein et al. study observed a mean
duration of anosmia of 9 days.In our study, Mean duration
of anosmia/hyposmia was 2.4444 + 0.352 days [Range:
1-4 days].

Lechien et al. [8] and Kaye et al. [5] observed olfactory
dysfunction as the first symptom in 11.8% and 26.6%
respectively. We reported olfactory dysfunction (Anosmia/
Hyposmia) as presenting symptom in 11 out of 74 symp-
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Fig. 3 ENT symptoms in
COVID-19 patients
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tomatic patients (14.86%), along with other symptoms in
13/74 (17.57%) patients, appeared after other symptoms in
4/74 (5.4%) patients. So the olfactory dysfunction may be
the only presenting symptom in COVID-19 patients.
Lechien et al. [8] and Timothée Klopfenstein et al. [9]
reported olfactory dysfunction in 86% (357/417) and 47%
(54/114) of symptomatic patients respectively. Vaira et al.
[10] study on 72 subjects reported olfactory dysfunction in
61.1% (44/72) of cases. Yan et al. [11] reported olfactory
dysfunction in 68% in the study group (59 subjects). Luers
et al. [6] reported olfactory dysfunction in 74% (53/72) of
patients. In our study, olfactory dysfunction was reported in
the 28 out of 74 symptomatic patients (37.83%). Our

results are comparable with above mentioned studies. In
contrast Mao et al. [12] reported the incidence of
hypogeusia in 5.6% and hyposmia in 5.1%. Giacomelli
et al. [13] reported a study on 59 patients, 20 (33.9%)
reported at least 1 taste or olfactory disorder and 11
(18.6%) both. Vaira et al. [14] reported chemosensory
dysfunction in 19.4% out of 320 patients.

Wide variation in above reported literature may be
attributed to pathophysiology of nCoV-2 infection. Suzuki
et al. [16] in 2008 reported Corona virus as pathogen to
cause post viral Olfactory Dysfunction. Peng Zhou et al.
[17] identified the role of Angiotensin converting enzyme 2
(ACE2) in the pathogenesis of SARS-CoV-2. Brann DH
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Table 2 Details of Olfactory dysfunction in COVID-19 patients

Number Yoage
1 Anosmia + Hyposmia 28/152 (Total) 18.42%
28/74 (Symptomatic) 37.83%
Anosmia 10 6.58%
Hyposmia 18 11.84%
Mean duration (days) 2.4444 + 0.352
Range 5 1-4 days
Timing of Olfactory Dysfunction Number Yoage
First symptom 11/74 14.86%
Concomitant 13/74 17.57%
Later than general symptoms 4/74 5.4%
5 Olfactory dysfunction association with dysgeusia 13/152 8.55%
Mean QDNOS Score in 28 patients Ist evaluation 7 days 14 days
QDNOS-Anosmia (8) 11.4 +2.01 20.3 £ 1.49 21
QDNOS-Hyposmia (20) 13.6 + 2.82 20.33 £ 1.57 21

Fig. 4 Dysgeusia was present
in 20/152 patients (13.15%) out
of 20, 17 (85%) patients hadloss
of all 4 taste stimuli, 2 patients
(10%)- salt and sweet, 1 patients
(5%)- sweet

et al. [18] studied and explained the role of 2 genes: ACE2
and TMPRSS in olfactory epithelial support cells, stem
cells, and nasal respiratory epithelium explaining the pos-
sible mechanism of anosmia in COVID-19 patients. These
2 genes play a potential role in transport of SARS-CoV-2
into the cell. Netland et al. [19] also reported the potential
role of SARS-CoV receptor (human ACE 2) in trans-
neuronal spread of virus to olfactory bulb region. Yanan
Cao et al. [20] reported expression quantitative trait loci
(eQTLs) variants of the ACE2 gene which can be a cause
for ACE2 polymorphisms and ACE2 expression levels
between Asian and European populations. It can be one of
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possible aetiology in variety of expression in olfactory
dysfunction in different countries or races. However its
exact aetiology is a matter of further detailed research to
confirm ACE 2 receptors role.

Recovery in olfactory dysfunction with assessment by
QD-NOS was seen in 19/28 (67.86%) at 1 week, rest 9
recovered from olfactory dysfunction by the end of total
14 days, so complete recovery of olfactory dysfunction
was seen in 100% of patients by 14 days. Lechien et al.
reported 72.6% of patients recovered olfactory function
within the first 8 days following the resolution of the dis-
ease. Timothée Klopfenstein et al. also reported ansomia
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recovery in 80% of patients recovered within 14 days. Lee
et al. [21] reported recovery in 80% of Patients with post-
viral olfactory loss within 1 year.

Lechien et al. [8] observed olfactory dysfunction was
not significantly associated with Nasal discharge or nasal
obstruction. In our study, 8/28- olfactory dysfunction group
(28.57%) had associated posterior nasal discharge and 3/28
(10.7%) patients had associated rhinorrhea. However this
association was found not to be statistically significant.

Lechien et al. [8] and Klopfenstein et al. [9], both
observed diarrhoea in > 5 0% of patients. But as per our
data, no patient with olfactory dysfunction had associated
diarrhoea complaint.

In 12 patients of COVID-19 with Hypertension and in 7
patients of COVID-19 with Diabetes Mellitus 2, olfactory
dysfunction was seen in 4 patients (33.33%) and 5 patients
(71.42%) respectively. Because of small sample size, it was
not possible to evaluate statistically correlation between
COVID-19 with associated co-morbidity Hypertension /
Diabetes and Olfactory dysfunction.

Dysgeusia was present in 20/152 patients (13.15%). At
7th day evaluation, recovery in dysgeusia was seen in
13/20 (65%). Recovery was noticed in rest of the patients
at 14th day follow up. Giacomelli et al. [13] observed taste
dysfunction in 10.2% of subjects.

The strength of our study is that it is a prospective study
of the true cohort of COVID-19 patients in Indian popu-
lation as all patients with RT-PCR confirmed COVID-19
were admitted in our hospital irrespective of presence/ab-
sence of symptoms. So our study group is a true repre-
sentation of COVID-19 cohort which eliminates the bias of
not including or missing out asymptomatic/mildly symp-
tomatic patients who don’t need admission in hospital. Our
study limitations are small sample size and being an
observational study, our study didn’t benefit in improve-
ment in treatment. However, to best of our knowledge this
is the first Indian single centre cohort study of confirmed
COVID-19 patients to evaluate olfactory and gustatory
dysfunction.

Conclusion

Olfactory and gustatory dysfunctions are significant part of
spectrum of COVID-19 symptoms in Indian population.
Sudden onset anosmia/hyposmia with or without taste
sense dysfunction can be the presenting symptom of the
COVID-19. So Otolaryngologists and other medical spe-
cialty colleagues need to be extra vigilant about the
symptoms of olfactory/gustatory dysfunction to diagnose
COVID-19 patients at an early stage. Olfactory and Dys-
geusia symptoms are transient and fully recoverable.
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