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Abstract
Purpose  The ongoing coronavirus disease 19 (COVID-19) pandemic is spreading at an alarming rate across the globe. 
Sudden onset loss of smell and/or taste has been increasingly reported as a symptom of COVID-19. However, prevalence of 
these symptoms, and its severity varies widely between studies, with little data on its duration and recovery rate. Since this 
significantly impacts the quality of life of patients, there is a need for a study to provide insight into the loss of smell or taste 
in terms of its correlation with other upper respiratory tract symptoms, natural history and resolution rates. 
Methods  This cross-sectional study included 718 mild to moderately symptomatic adult patients (≥ 18 years), admitted 
consecutively to Kalinga Institute of Medical Sciences (KIMS), Odisha, India between June 25 and July 24, 2020, who tested 
positive for SARS-CoV-2 by polymerase chain reaction on nasopharyngeal and throat swabs.
Prevalence, severity, duration and factors associated with altered smell or taste sensation, and their follow-up were recorded.
Results  Of the 718 patients included in the study at baseline [563 (78%) men; median age 34 years], 101 (14%) patients 
experienced either altered smell or taste, with 52 (7%) experiencing both altered smell and taste. Seventy-seven (10.7%) 
patients had altered smell and 76 patients had altered taste (10.5%). Of these, 71 (92%) and 73 (96%) regained their sense 
of smell and taste, respectively, by 14 days after their swab tested positive. Presence of fever (OR = 5.4, 95% CI = 2.7–10.6, 
p < 0.001), cough (OR = 2.3, 95% CI = 1.2–4.2, p = 0.009) and nasal obstruction (OR = 3.1, 95% CI = 1.4–6.7, p = 0.006) were 
independently associated with increased likelihood of experiencing both altered taste and smell in multivariable models.
Conclusion  The prevalence of altered smell and taste in Indians was much lower compared to Europeans and similar to 
East Asians. Majority regained these senses by 2 weeks. Identification of these symptoms can help in early detection of the 
disease in suspected individuals.
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Introduction

The severe acute respiratory syndrome coronavirus (SARS-
CoV-2), which emerged in Wuhan, China by the end of 
December 2019, has been spreading all across the globe 
since January 2020, and forcing the world into an unprec-
edented crisis [1]. The virus has a high potential of human 
to human transmission leading to expedited spread of the 
global pandemic [1]. Anosmia (complete or partial loss of 
smell) and ageusia (complete or partial loss of taste) have 
been increasingly reported in patients with suspected or con-
firmed infection [2].

Initial reports from Italy and South Korea demonstrated 
anosmia in almost 34% of the patients [3, 4] whereas a later 
major report from a cross European multicentric analysis 
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revealed anosmia in as high as 85.6% of the cases with mild 
to moderate SARS-CoV-2 disease [5]. The large multicenter 
CORANOSMIA study conducted in France showed the pos-
itive predictive value and the specificity of loss of smell and/
or taste were 78.5% and 90.3%, respectively, in diagnosed 
COVID-19 [6].

There is a dearth of evidence on the findings of anosmia 
and ageusia from Asia, and more so from India, which was 
the main reason for the inception of this study. This study 
evaluated the prevalence, timing of onset of altered smell 
and taste in relation to other general and upper respiratory 
symptoms, severity of these symptoms, the duration of the 
symptoms and their time to recovery, and the factors associ-
ated with these two symptoms, in patients with confirmed 
mild to moderate SARS-CoV-2 infections.

Methods

The study was conducted after obtaining the approval of the 
institutional ethics committee of Kalinga Institute of Medi-
cal Sciences (KIMS) in Odisha state of India. Informed con-
sent was obtained from all patients included in the study and 
the study was performed as per the tenets of the declaration 
of Helsinki.

Adult patients (≥ 18 years) with mild to moderate symp-
toms admitted to the KIMS, a dedicated COVID hospital 
in Eastern India, between June 25 and July 24 2020 were 
included in the study. Consecutive patients who tested posi-
tive for SARS-CoV-2 RNA by polymerase chain reaction on 
nasopharyngeal and throat swabs, performed in accordance 
with World Health Organization (WHO) recommendations 
[7], and who were able to fulfill the study questionnaire were 
included. Patients admitted to the hospital were considered 
to be mild to moderate COVID-19 if they had less severe 
clinical symptoms, without evidence of any pneumonia, not 
requiring oxygen, and therefore could comfortably answer 
study questionnaire. Included patients were interviewed on 
day 3 after the PCR test positive report was obtained, and 
this was considered as the baseline.

The patients were asked a fixed set of binary (yes/no) 
questions about their symptoms in the last 2 weeks leading 
up to their test or admission at the hospital. The questions 
were: any change in smell/taste, presence of fever or chills, 
having any unexplained body aches, having any new onset 
headache, appearance of any new sore throat, having short-
ness of breath, developing any new cough or worsening of 
cough, presence of any nasal congestion, presence of runny 
nose and appearance of nausea or diarrhea. They were also 
asked regarding onset of the altered smell or taste in rela-
tion to the other ENT symptoms, as to whether it occurred 
prior to, or at the same time or after the onset of other ENT 
symptoms. The patients who had altered smell or taste were 

asked to rate the severity of their symptoms according to the 
6-point Likert scale, scoring 0 for no problems, 1 for very 
mild, 2 for mild or slight, 3 for moderate, 4 for severe or 5 
for as bad as it can be.

All the patients who had altered smell or taste symptoms 
at the baseline were followed after 2 weeks of their positive 
PCR test report. At follow-up, they were asked regarding 
the disappearance of symptoms or its persistence, and if per-
sistent were asked to rate it according to the same severity 
scale.

Statistical analysis

All continuous variables were expressed as mean with 
standard deviation or median with interquartile range 
(IQR) and categorical variables were expressed as pro-
portions (n, %). Normality of distribution for continuous 
variables was assessed using the Shapiro—Wilk test. Dif-
ferences in continuous variables between two groups was 
analyzed using the student t test or the Wilcoxon ranksum 
test for non-parametric variables and using the analysis of 
variance (ANOVA) or the Kruskall Wallis test when com-
paring across more than two groups. Differences between 
categorical variables across groups were accessed using the 
chi square test or the Fischer’s exact test. Univariate and 
multivariable logistic regression analysis was carried out 
to assess associations between covariates, including general 
and ENT symptoms, and olfactory (i.e., altered smell) and 
gustatory (i.e., altered taste) symptoms using separate mod-
els for each of these. The Akaike information criteria and 
stepwise regression were used to assess the goodness of fit of 
the multivariable models. Outcomes were expressed as odds 
ratios (OR) with 95% confidence intervals (CI).

All data were entered into Microsoft Excel and analyzed 
using STATA 12.1 I/c (Stata Corp, Fort Worth, Texas, USA). 
All p values < 0.05 were considered statistically significant.

Results

We included 718 consecutive patients with mild or moderate 
symptoms of COVID admitted to our institution during the 
study period. The mean age of patients was 36.7 ± 12.5 years 
(median = 34, IQR = 27–45 years, range 15–80 years) and 
563 (78%) were men. Of these, 77 patients (10.7%) reported 
altered sense of smell and 76 reported altered sense of taste 
(10.5%). Overall, general symptoms of fever were seen in 
228 (32%) patients, persistent headache in 91 (13%) and 
generalized myalgia in 93 (13%) patients. ENT symptoms of 
cough were seen in 176 (25%) patients, while 51 (3%) com-
plained of throat pain, 56 (3%) of nasal obstruction, 5 (< 1%) 
of ear pain and 67 (9%) patients complained of rhinorrhea.
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Of the 77 patients with altered smell, majority (n = 47, 
61%) developed this after onset of ENT symptoms, while 
7 (9%) had altered smell before ENT symptoms, 15 
(19%) had onset at the same time and 8 (10%) reported 
not remembering exactly about time of onset. Table 1 
shows a comparison between baseline demographics and 
symptomatology between those with and without altered 
smell. We found that those with altered smell were sig-
nificantly younger, had a higher proportion of fever, myal-
gia, headache, cough and other ENT symptoms such as 
nasal obstruction and rhinorrhea, however, the proportion 
of ear and throat pain did not differ between groups. On 
comparing those with different times of onset of altered 
smell with respect to ENT symptoms (i.e., before, at the 
same time and after), we did not find any significant dif-
ferences in general and ENT specific symptomatology. 
In terms of severity of altered smell (Table 2), major-
ity of patients reported mild or moderate loss of smell at 

baseline. Majority of the patients reported improvement 
and regained smell, with 92% (n = 71) reporting no smell 
loss at 2 weeks (Table 2). Of the patients with altered 
smell, 8% (n = 6) had persistence of the symptom, although 
diminished in severity at 34th,20th, 20th, 18th, 17th and 
16th day of their follow-up, as on the date of completion 
of the study. Univariate and multivariable logistic regres-
sion, after adjusting for all covariates, showed that pres-
ence of fever and nasal obstruction increased the likeli-
hood of experiencing altered smell by four fold (p < 0.001 
for both) (Table 3).

Of the 76 patients with altered taste, majority (n = 46, 
61%) developed this after onset of ENT symptoms, while 2 
(3%) had altered taste before ENT symptoms, 16 (19%) had 
onset at the same time and 12 (10%) reported not remember-
ing exactly about time of onset. Table 1 shows a compari-
son between baseline demographics and symptomatology 
between those with and without altered taste. We found that 

Table 1   Comparison of patients with and without altered smell and taste in our study

Smell intact (n = 641) Altered smell (n = 77) p value Taste intact (n = 642) Altered taste (n = 76) p value

Age (mean ± SD) 37.2 ± 12.6 31.6 ± 9.6  < 0.001 36.9 ± 12.6 34.7 ± 11.8 0.16
Gender (% male) 498 (79%) 65 (84%) 0.18 502 (78.2%) 61 (80.3%) 0.68
Addictions
 Alcohol 5 (0.8%) 1 (1.3%) 0.19 5 (0.8%) 1 (1.3%) 0.51
 Smoking 15 (2.3%) 5 (6.5%) 16 (2.5%) 4 (5.3%)
 Tobacco 33 (5.2%) 3 (3.9%) 33 (5.1%) 3 (3.9%)

Allergy 4 (0.6%) 1 (1.3%) 0.50 5 (0.8%) 0 (0%) 0.44
General symptoms
 Fever 177 (27.6%) 51 (66.2%)  < 0.001 168 (26.2%) 60 (78.9%)  < 0.001
 Headache 72 (11.2%) 19 (24.7%) 0.001 69 (10.8%) 22 (28.9%)  < 0.001
 Myalgia 72 (11.2%) 21 (27.3%)  < 0.001 72 (11.2%) 21 (27.6%)  < 0.001
 Cough 143 (22.3%) 33 (42.86%)  < 0.001 138 (21.5%) 38 (50.0%)  < 0.001

ENT symptoms
 Throat Pain 47 (7.3%) 4 (5.2%) 0.49 43 (6.7%) 8 (10.5%) 0.22
 Ear pain 4 (0.6%) 1 (1.3%) 0.50 4 (0.6%) 1 (1.3%) 0.49
 Nasal obstruction 37 (5.8%) 19 (24.7%)  < 0.001 43 (6.7%) 13 (17.1%) 0.001
 Rhinorrhoea 55 (82.09%) 12 (17.91%) 0.046 58 (9.0%) 9 (11.8%) 0.43
 PND 1 (0.2%) 0 (0%) 0.73 1 (0.2%) 0 (0%) 0.73

Table 2   Comparison of the 
severity of altered smell at 
baseline and at 2-week time 
point

Severity of altered 
smell at baseline

Severity of altered smell at 2-week follow-up

Smell normal Very mild Mild or slight Moderate Total

Very mild 2 (3%) 0 0 0 2 (3%)
Mild or slight 18 (25%) 0 0 0 18 (23%)
Moderate 41 (58%) 0 0 0 41 (53%)
Severe 10 (14%) 1 (100%) 3 (75%) 0 14 (18%)
As bad as it can be 0 0 1 (25%) 1 (100%) 2 (3%)
Total 71 (100%) 1 (100%) 4 (100%) 1 (100%) 77 (100%)
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those with altered taste had a significantly higher proportion 
of fever, myalgia, headache, cough and nasal obstruction, 
however, the proportion of ear and throat pain and rhinor-
rhea did not differ between groups. On comparing those 
with different times of onset of altered taste with respect to 
ENT symptoms (i.e., before, at the same time and after), we 
did not find any significant differences in general and ENT 
specific symptomatology. In terms of severity of altered 
taste (Table 4), majority of patients reported mild or mod-
erate loss of taste at baseline. Most of the patients reported 
improvement and regained taste sensation, with 96% (n = 73) 
reporting no loss of taste at 2 weeks (Table 4). Of the 
patients altered taste, 4% (n = 3) had persistence of the symp-
tom, although diminished in severity at 20th, 18thand 16th 
day of their follow-up, as on the date of completion of the 
study. Univariate and multivariable logistic regression, after 
adjusting for all covariates, showed that presence of fever 
had the strongest association with altered taste, with febrile 
patients having an almost eight times higher likelihood of 

experiencing altered taste. Headache and myalgia also inde-
pendently increased the likelihood of altered taste (Table 3).

Among the 718 patients included in our study, 46 were 
elderly (60 years and above) and the rest 672 were below 
60 years of age. All of the 77 patients who had altered smell 
were below 60 years of age, and 71 of them had regained 
their sense of smell by the end of the study follow-up period, 
whereas rest 6 of them had some persistence of loss of smell. 
Out of the 76 patients who had altered taste, 3 were elderly 
and 73 were below 60 years of age. All the 3 elderly patients 
had regained their taste sensation by the end of follow-up, 
whereas 3 of the 73 younger patients had some persistence 
of loss of taste sensation by the end of the follow-up period.

A total of 101 (14%) patients experienced either altered 
smell or taste. Fever was again found to be the strongest 
factor associated with this (OR = 5.8, 95% CI = 3.6–9.6, 
p < 0.001). Lastly, 52 (7%) patients experienced both 
altered smell and taste. Presence of fever (OR = 5.4, 
95% CI = 2.7–10.6, p < 0.001), cough (OR = 2.3, 95% 
CI = 1.2–4.2, p = 0.009) and nasal obstruction (OR = 3.1, 
95% CI = 1.4–6.7, p = 0.006) were independently associated 
with increased likelihood of experiencing both altered taste 
and smell in multivariable models, even after adjusting for 
other covariates.

Discussion

We found a low incidence of altered smell and taste which 
were reported by approximately 14% out of a relatively large 
cohort of Indian patients with mild to moderate COVID-19 
disease. A significantly higher proportion of this cohort had 
fever (seen in 2/3rd to 3/4th) and other general symptoms of 
COVID-19 such as myalgia and headache. While specific 

Table 3   Univariate and 
multivariable logistic regression 
analysis to determine factors 
associated with altered smell 
and altered taste at presentation

Logistic regression analysis

Covariate Altered smell Altered taste

Univariate Multivariable Univariate Multivariable

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Age 0.98 (0.9–1.04) –
Addictions 1.09 (0.8–1.9) – 1.1 (0.7–1.4)
Allergy 2.09 (0.2–18.9) – 1
Fever 5.1 (3.1–8.5) 4.1 (2.3–7.1) 10.6 (5.93–18.9) 7.8 (4.3–14.2)
Headache 2.6 (1.5–4.6) – 3.4 (1.9–5.8) 2.2 (1.2–4.2)
Myalgia 2.9 (1.7–5.2) 1.5 (0.8–2.7) 3.0 (1.7–5.3)
Cough 2.6 (1.6–4.3) 1.6 (0.9–2.8) 3.7 (2.2–5.9) 2.2 (1.3–3.8)
Throat Pain 0.7 (0.2–2.0) – 1.6 (0.7–3.6)
Ear pain 2.1 (0.2–18.9) – 2.1 (0.2–19.3)
Nasal obstruction 5.3 (2.9–9.9) 4.3 (2.2–8.6) 2.9 (1.5–5.6) 1.9 (0.9–4.2)
Rhinorrhoea 1.9 (1.0–3.9) – 1.4 (0.6–2.9)

Table 4   Comparison of the severity of altered taste at baseline and at 
2-week time point

Severity of 
altered taste at 
baseline

Severity of altered taste at 2-week follow-up

Taste normal Very mild Mild or slight Total

Very mild 2 (3%) 0 0 2 (3%)
Mild or slight 40 (55%) 0 0 40 (53%)
Moderate 30 (41%) 0 0 30 (39%)
Severe 1 (1%) 2 (100%) 0 3 (4%)
As bad as it 

can be
0 0 1 (100%) 1 (1%)

Total 73 (100%) 2 (100%) 1 (100%) 76 (100%)



2879European Archives of Oto-Rhino-Laryngology (2021) 278:2875–2881	

1 3

ENT symptoms such as nasal obstruction were more com-
mon in those with altered smell and taste, rhinorrhoea was 
more common in altered smell group but not in the altered 
taste group. Majority of patients complained of smell and 
taste alterations after the onset of other ENT symptoms. 
While these alterations were mild to moderate in severity 
for most, all experienced improvement over hospital stay 
and more than 90% had no alterations in smell and taste 
at 2 weeks. Presence of fever was the main factor associ-
ated with four-eightfold-increased likelihood of developing 
altered smell and taste.

There is only 1 published study from India on anosmia in 
COVID-19 by Mishra et al. who found anosmia in 11 out of 
74 (14.8%) of the patients [8]. Studies from East Asia have 
shown anosmia to be prevalent ranging from 5.6% patients 
in China [9], 8.9% in Japan [10], to 30% in Korea [4]. The 
prevalence in East Asians is much less as compared to the 
Caucasians, where the prevalence of anosmia was as high as 
85.6% (n = 417) in a multicentric study by Leichen et al. in 
Europe [5], 87% in Belgium [11] and 73% in USA (n = 237) 
[12]. A similar trend was seen in terms of ageusia, which 
ranged from 5.6% in China [9] to 8.1% in Japan [10] as 
compared to 88.8% in the multicentric study in Europe by 
Leichen et al. (n = 417) [5], and 56% in Belgium (n = 2013) 
[11]. Additionally, presence of any chemosensory disorder 
in East Asians was lower in the range of 5.6% in China [9], 
17% in Japan [10] to 15.3% in Korea [13] while it was much 
higher in Caucasians in the range of 63% in UK [14], 73% 
in USA [12], 87% in Belgium [11] and 88.8% in Europe [5]. 
Our findings corroborate with the findings of the studies on 
East Asians.

The meta-analysis by Bartheld et al. showed that ethnicity 
was a highly significant factor contributing to the difference 
in findings of anosmia, ageusia or any chemosensory disor-
der amongst the East Asians and the Caucasians [15]. The 
estimated random prevalence of loss of sense of smell was 
43.2% (95% CI 31.9–55.3%) in Caucasians as compared to 
15.1% (95% CI 8.3–25.7%) in East Asians; and that of loss 
of taste was 38.3% (95% CI 27.0–51.0%) in Caucasians as 
compared to 6.4% (95% CI 5.7–51.0%) in East Asians. Over-
all estimates of presence of any chemosensory loss were 
about three times more in the Caucasians as compared to 
the East Asians. This evident difference between the East 
Asians and the Caucasians has been ascribed to the eth-
nic differences in the Angiotensin-Converting Enzyme 2 
(ACE2) virus entry protein [5]. ACE2 variants are geneti-
cally determined and they vary in their frequency between 
the Caucasians and the East Asians [16, 17]. A dedicated 
study of the olfactory epithelium cell types revealed that 
ACE2 is expressed directly on the sustentacular cells and 
basal cells of the olfactory epithelium [18]. According to 
Bilinska et al., Caucasians are more likely to have increased 
number of the ACE2 variants expressed on the sustentacular 

cells of their olfactory epithelium, thus resulting in the bind-
ing of the SARS-CoV-2 virus with higher affinity, resulting 
in occurrence of olfactory symptoms at a higher frequency 
as compared to the East Asians, who have lesser number of 
these ACE2 variants and thus lesser anosmia [19].

Also there is higher lingual expression of the ACE2 
receptors than the cheek and gingiva, this differential expres-
sion probably partly accounting for the gustatory loss found 
in SARS-CoV-2 infection [20]. As the nasal epithelium has 
a higher viral load than the rest of the respiratory epithelium 
[21], and higher number of ACE2 receptors [19], this ethnic 
difference can have far-fetching implications in the infectiv-
ity and spread of the virus and thus, could possibly explain 
the more rapid spread of the pandemic in the Caucasians.

In our study, we found that the patients having altered 
smell were significantly younger, with a higher propor-
tion having fever, cough and other ENT symptoms such as 
nasal obstruction and rhinorrhea. The study by Speth et al. 
also showed similar findings of a negative association with 
older age (OR = 0.96; 95% CI 0.98–0.99; p = 0.007). It also 
showed that, olfactory dysfunction was prevalent in 61% 
of COVID-19 patients and 95% of them who had olfactory 
dysfunction also had other symptoms such as fever (75%), 
cough (68%) [22]. Other ENT symptoms such as nasal 
obstruction and rhinorrhea were reported with lower inci-
dence in prior studies, but the study by Speth et al. showed 
that nasal obstruction (49%) and rhinorrhea (35%) were sig-
nificantly associated with the patients having altered smell 
or taste, which corroborates with the finding in our study.

Analysis of the severity of the smell and taste altera-
tion revealed that majority of the patients in our study who 
had olfactory dysfunction reported mild or moderate loss 
of smell at baseline, and 92% regained olfaction and 96% 
regained taste sensation, on follow-up at the 2 weeks of 
the PCR positivity. Our study showed comparable results 
with the study conducted by Boscolo-Rizzo et al. in Italy 
where 89% experienced complete resolution or improve-
ment of these symptoms, and only the remaining 11% 
(n = 12) reported that the smell or taste sensation remained 
unchanged or worsened [23]. The study by Hopkins et al. 
showed that 80.1% of the patients reported an improvement 
in olfaction in 1 week [24], and the study by Chary et al. 
showed that 64%of the patients had complete recovery in 
olfaction after 15 days [25]. The study by Parente-Arias et al. 
which had a longer follow-up period, showed a total recov-
ery of smell in 85.3%of the patients in the first 2 months 
[26]. Most of the studies reveal that recovery of the altera-
tions in the smell and taste occurs in majority of the patients.

Follow-up of the patients is further required for those who 
had not completely recovered and reported persistence of 
symptoms. Moreover, given the rapidity at which the disease 
is spreading and taking the whole world in its clutches, there 
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is more likelihood that a sizeable number of people would 
have olfactory and gustatory dysfunctions.

Limitations

This study has several limitations. First, objective 
approaches were not used for assessing the loss of smell and 
taste. Second, our sample size included only mild and mod-
erate COVID-19 patients, excluding the severe cases, which 
may not be representative of the whole infected population. 
Third, the sample size was small and further follow-up of 
the patients with persisting altered smell and taste needs to 
be done.

Conclusions

Loss of smell and/or taste sensation has emerged to be 
among the common manifestations in COVID-19 patients 
with mild to moderate symptoms. However, the prevalence 
is relatively lower in the Indian and other East Asian popu-
lations. Recovery occurs within 2 weeks of onset in almost 
all patients. Those with fever, cough and nasal obstruction 
should be informed about their high likelihood of experi-
encing altered smell and/or taste during the disease course. 
Alteration of smell or taste sensation can serve as screening 
symptoms, and early identification of these symptoms can 
help in timely detection of suspected cases, and can provide 
an opportunity to contain the rapid spread of the pandemic.

Funding  The researchers declare no receiving of any sort of funding 
from any agency.

Compliance with ethical standards 

Conflict of interest  The authors declare no conflicts of interest.

References

	 1.	 Li Q, Guan X, Wu P et al (2020) Early transmission dynamics in 
Wuhan, China, of novel coronavirus-infected pneumonia. N Engl 
J Med 382(13):1199–1207. https​://doi.org/10.1056/NEJMo​a2001​
316

	 2.	 Xydakis MS, Dehgani-Mobaraki P, Holbrook EH et al (2020) 
Smell and taste dysfunction in patients with COVID-19. Lancet 
Infect Dis S1473–3099(20):30293. https​://doi.org/10.1016/S1473​
-3099(20)30293​-0 ((published online ahead of print, 2020 Apr 
15))

	 3.	 Giacomelli A, Pezzati L, Conti F et al (2020) Self-reported olfac-
tory and taste disorders in patients with severe acute respiratory 
Coronavirus 2 infection: a cross-sectional study. Clin Infect Dis 
71(15):889–890. https​://doi.org/10.1093/cid/ciaa3​30

	 4.	 Rabin RC. Lost sense of smell may be a peculiar clue to corona-
virus infection. New York Times 3 22 2020. https​://www.nytim​

es.com/2020/03/22/healt​h/coron​aviru​s-sympt​oms-smell​-taste​
.html

	 5.	 Lechien JR, Chiesa-Estomba CM, De Siati DR et  al (2020) 
Olfactory and gustatory dysfunctions as a clinical presentation 
of mild-to-moderate forms of the coronavirus disease (COVID-
19): a multicenter European study. Eur Arch Otorhinolaryngol 
277(8):2251–2261. https​://doi.org/10.1007/s0040​5-020-05965​-1

	 6.	 Salmon D, Bartier S, Hautefort C et  al (2020) Self-reported 
loss of smell without nasal obstruction to identify COVID-
19. The multicenter CORANOSMIA cohort study. J Infect 
S0163–4453(20):30463–30471. https​://doi.org/10.1016/j.
jinf.2020.07.005 ((published online ahead of print, 2020 Jul 7))

	 7.	 Technical guidance.https​://www.who.int/emerg​encie​s/disea​ses/
novel​-coron​aviru​s-2019/techn​ical guidance. Accessed July 31, 
2020.

	 8.	 Mishra P, Gowda V, Dixit S, Kaushik M (2020) Prevalence of 
new onset anosmia in COVID-19 patients: is the trend different 
between European and Indian population? Indian J Otolaryngol 
Head Neck Surg. https​://doi.org/10.1007/s1207​0-020-01986​-8 
((published online ahead of print, 2020 Jul 21))

	 9.	 Mao L, Jin H, Wang M et al (2020) Neurologic manifestations of 
hospitalized patients with coronavirus disease 2019 in Wuhan, 
China. JAMA Neurol 77(6):683–690. https​://doi.org/10.1001/
jaman​eurol​.2020.1127

	10.	 Komagamine J, Yabuki T (2020) Initial symptoms of patients 
with coronavirus disease 2019 in Japan. Research Square. https​
://doi.org/10.21203​/rs.3.rs-33323​/v1 ([Preprint (Version 1)])

	11.	 Lechien JR, Chiesa-Estomba CM, Hans S, Barillari MR, Jouffe 
L, Saussez S (2020) Loss of smell and taste in 2013 European 
patients with mild to moderate COVID-19. Ann Intern. https​://
doi.org/10.7326/M20-2428 ((published online ahead of print, 
2020 May 26))

	12.	 Kaye R, Chang CWD, Kazahaya K, Brereton J, Denneny JC 
3rd (2020) COVID-19 anosmia reporting tool: initial findings. 
Otolaryngol Head Neck Surg 163(1):132–134. https​://doi.
org/10.1177/01945​99820​92299​2

	13.	 Lee Y, Min P, Lee S, Kim SW (2020) Prevalence and duration of 
acute loss of smell or taste in COVID-19 patients. J Korean Med 
Sci 35(18):e174. https​://doi.org/10.3346/jkms.2020.35.e174

	14.	 Patel A, Charani E, Ariyanayagam D et  al (2020) New-
onset anosmia and ageusia in adult patients diagnosed 
with SARS-CoV-2 infection. Clin Microbiol Infect 
S1198–743X(20):30303–30307. https​://doi.org/10.1016/j.
cmi.2020.05.026 ((published online ahead of print, 2020 Jun 
2))

	15.	 von Bartheld CS, Hagen MM, Butowt R (2020) Prevalence of 
chemosensory dysfunction in COVID-19 patients: a system-
atic review and meta-analysis reveals significant ethnic differ-
ences. medRxiv. https​://doi.org/10.1101/2020.06.15.20132​134 
((Preprint))

	16.	 Strafella C, Caputo V, Termine A et al (2020) Analysis of ACE2 
genetic variability among populations highlights a possible link 
with COVID19-related neurological complications. Research 
Square. https​://doi.org/10.21203​/rs.3.rs-28871​/v1 ([Preprint 
(Version 1)])

	17.	 Cao Y, Li L, Feng Z et al (2020) Comparative genetic analysis of 
the novel coronavirus (2019-nCoV/SARS-CoV-2) receptor ACE2 
in different populations. Cell Discov 6:11. https​://doi.org/10.1038/
s4142​1-020-0147-1

	18.	 Brann DH, Tsukahara T, Weinreb C, Lipovsek M, den Berge KV, 
Gong B et al (2020) Non-neuronal expression of SARS-CoV-2 
entry genes in the olfactory system suggests mechanisms underly-
ing COVID-19-associated anosmia. Sci Adv 6(31):eabc5801

	19.	 Bilinska K, Jakubowska P, von Bartheld CS, Butowt R (2020) 
Expression of the SARS-CoV-2 entry proteins, ACE2 and 
TMPRSS2, in cells of the olfactory epithelium: Identification of 

https://doi.org/10.1056/NEJMoa2001316
https://doi.org/10.1056/NEJMoa2001316
https://doi.org/10.1016/S1473-3099(20)30293-0
https://doi.org/10.1016/S1473-3099(20)30293-0
https://doi.org/10.1093/cid/ciaa330
https://www.nytimes.com/2020/03/22/health/coronavirus-symptoms-smell-taste.html
https://www.nytimes.com/2020/03/22/health/coronavirus-symptoms-smell-taste.html
https://www.nytimes.com/2020/03/22/health/coronavirus-symptoms-smell-taste.html
https://doi.org/10.1007/s00405-020-05965-1
https://doi.org/10.1016/j.jinf.2020.07.005
https://doi.org/10.1016/j.jinf.2020.07.005
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical
https://doi.org/10.1007/s12070-020-01986-8
https://doi.org/10.1001/jamaneurol.2020.1127
https://doi.org/10.1001/jamaneurol.2020.1127
https://doi.org/10.21203/rs.3.rs-33323/v1
https://doi.org/10.21203/rs.3.rs-33323/v1
https://doi.org/10.7326/M20-2428
https://doi.org/10.7326/M20-2428
https://doi.org/10.1177/0194599820922992
https://doi.org/10.1177/0194599820922992
https://doi.org/10.3346/jkms.2020.35.e174
https://doi.org/10.1016/j.cmi.2020.05.026
https://doi.org/10.1016/j.cmi.2020.05.026
https://doi.org/10.1101/2020.06.15.20132134
https://doi.org/10.21203/rs.3.rs-28871/v1
https://doi.org/10.1038/s41421-020-0147-1
https://doi.org/10.1038/s41421-020-0147-1


2881European Archives of Oto-Rhino-Laryngology (2021) 278:2875–2881	

1 3

cell types and trends with age. ACS Chem Neurosci 11(11):1555–
1562. https​://doi.org/10.1021/acsch​emneu​ro.0c002​10

	20.	 Xu H, Zhong L, Deng J et al (2020) High expression of ACE2 
receptor of 2019-nCoV on the epithelial cells of oral mucosa. Int 
J Oral Sci 12:8. https​://doi.org/10.1038/s4136​8-020-0074-x

	21.	 Zou L, Ruan F, Huang M, Liang L, Huang H, Hong Z et  al 
(2020) SARS-CoV-2 viral load in upper respiratory specimens of 
infected patients. N Engl J Med 382(12):1177–1179. https​://doi.
org/10.1056/NEJMc​20017​37

	22.	 Speth MM, Singer-Cornelius T, Oberle M, Gengler I, Brock-
meier SJ, Sedaghat AR (2020) Olfactory dysfunction and sinona-
sal symptomatology in COVID-19: prevalence, severity, timing, 
and associated characteristics. Otolaryngol Head Neck Surg 
163(1):114–120. https​://doi.org/10.1177/01945​99820​92918​5

	23.	 Boscolo-Rizzo P, Borsetto D, Fabbris C et al (2020) Evolution 
of altered sense of smell or taste in patients with mildly sympto-
matic COVID-19. JAMA Otolaryngol Head Neck Surg. https​://
doi.org/10.1001/jamao​to.2020.1379 ((published online ahead of 
print, 2020 Jul 2))

	24.	 Hopkins C, Surda P, Whitehead E, Kumar BN (2020) Early 
recovery following new onset anosmia during the COVID-19 
pandemic—an observational cohort study. J Otolaryngol Head 
Neck Surg 49(1):26

	25.	 Chary E, Carsuzaa F, Trijolet JP et al (2020) Prevalence and recov-
ery from olfactoryand gustatory dysfunctions in COVID-19 infec-
tion: a prospective multicenter study. Am J Rhinol Allergy. https​
://doi.org/10.1177/19458​92420​93095​4

	26.	 Parente-Arias P, Barreira-Fernandez P, Quintana-Sanjuas A, 
Patiño-Castiñeira B (2020) Recovery rate and factors associ-
ated with smell and taste disruption in patients with coronavirus 
disease 2019. Am J Otolaryngol. https​://doi.org/10.1016/j.amjot​
o.2020.10264​8 ((published online ahead of print, 2020 Jul 14))

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1021/acschemneuro.0c00210
https://doi.org/10.1038/s41368-020-0074-x
https://doi.org/10.1056/NEJMc2001737
https://doi.org/10.1056/NEJMc2001737
https://doi.org/10.1177/0194599820929185
https://doi.org/10.1001/jamaoto.2020.1379
https://doi.org/10.1001/jamaoto.2020.1379
https://doi.org/10.1177/1945892420930954
https://doi.org/10.1177/1945892420930954
https://doi.org/10.1016/j.amjoto.2020.102648
https://doi.org/10.1016/j.amjoto.2020.102648

	Evolution of olfactory and gustatory dysfunctions in COVID-19 patients in India
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Statistical analysis

	Results
	Discussion
	Limitations

	Conclusions
	References




