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Abstract

Background: COVID-19 pandemic has had a massive impact on global health-care systems and economic stability. Smell and
taste dysfunction is now recognized as one of the cardinal symptoms of COVID-19. Since the prevalence of olfactory dysfunction in
COVID-19 infection varies from place to place, this study was done to find out the prevalence of olfactory dysfunction in COVID-19
infection, and its persistence on follow-up in a tertiary care centre situated in Alappuzha (South India).

Methods: The present study was a tertiary hospital based descriptive study. 150 patients with COVID-19 Infection who presented
to the centre during a period of 6 months were selected, and their detailed history, clinical findings and investigation results were
recorded in a proforma. Follow-up of the patients was done for a period of 2 years.

Results: Among the 150 COVID-19 patients 114 (76%) of them had olfactory dysfunction. There were no significant difference in
the gender or age distribution, for olfactory dysfunction. Among those with olfactory dysfunction, 88 patients (77.2%) had a faster
recovery within 2 weeks. On follow-up, there was persistence of olfactory dysfunction in 2 patients even after 2 years.

Conclusion: The prevalence of olfactory dysfunction seen among COVID-19 patients was much more than that described in
studies from other places. The persistence of olfactory dysfunction for a long period in some patients is a matter that needs further

research to bring out the causative factors.
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Introduction of the olfactory epithelium rather than to the central

Coronavirus Disease 2019 (COVID-19) outbreak olfactory pathways [2].

occurred in December 2019 in Wuhan, Hubei Province,
China and spread rapidly throughout China, and then
emerged around the world [1]. On February 12, 2020,
WHO (World Health Organization) named the disease
caused by the novel coronavirus as COVID-19. Anosmia
is defined as the total absence of all olfactory sensation,
which can be caused by a variety of causes, with upper
respiratory tract infections being a frequent cause.

Research is going on in various parts of the world
regarding how the virus affects the senses of smell and
taste. Significant progress has now been made to reveal
the cellular and molecular mechanisms of coronavirus-
induced anosmia. Recent work has provided new
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insights into the cell types in the olfactory epithelium
that express the relevant virus entry proteins [4] and
that accumulate the virus after infection [5]. The deficit
appears to be most often transient; with a regaining
of smell and taste within several days or a few weeks
[6]. The prospects for making use of the olfactory
dysfunction seen in COVID-19 as an early, rapid, and
effective diagnostic screening tool can be considered.

We planned to conduct this study since the prevalence
of olfactory dysfunction in COVID-19 infection varies
from place to place and there aren’t many studies on
long term follow-up from south India. The objectives
were to study the prevalence of olfactory dysfunction
among COVID-19 infected patients in this tertiary care
centre in south India as the primary objective, and to
study the onset, duration, age & gender predisposition
in patients with COVID-19 infection who had olfactory
dysfunction.

Materials and methods

This descriptive study was done on patients attending
COVID-19 triage at Government T D Medical College,
Alappuzha during a period of 6 months from August
2021 to January 2022. Clearance from the institutional
ethics committee was obtained prior to the research.
All the patients were RTPCR (Reverse transcriptase
Polymerase chain reaction) or RAT (Rapid Antigen
Test) positive cases. Patients who already had olfactory
dysfunction before acquiring COVID-19 infection,
patients not giving consent and unconscious patients
were excluded from the study.

Minimum sample size was calculated, total of 150
patients were selected and they were interviewed after
getting written consent. The personal details of the
patient was filled by them in the proforma. The detailed
history was collected along with clinical examination
findings and investigation reports and documented in
the proforma. The patients with olfactory dysfunction
were followed up. Statistical analysis was done using
IBM SPSS version 25 (Chicago USA).

Results

This study was a tertiary hospital based descriptive
study conducted in a centre in south India. 150
patients with COVID-19 Infection who presented to
the centre during a period of 6 months were selected,
and prevalence of olfactory dysfunction among them
was evaluated. Follow-up of the patients was done
for a period of 2 years, and duration of persistence of
olfactory dysfunction was also assessed. Among the 150
patients, 114 (76%) had olfactory dysfunction (Figure
1).
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Figure 1: Distribution of Olfactory dysfunction.

70 among 93 males and 44 among 57 females had
olfactory dysfunction. The association of gender with
olfactory dysfunction was found to be not statistically
significant (Table 1).

Table 1: Proportion of olfactory dysfunction in each gender.

Olfactory dysfunction — cp; square
Gender p value
Yes No value
Male 70(75.3)  23(24.7)
0.072 0.789
Female  44(77.2) 13(22.8)

Maximum number of patients with olfactory dysfunction
was in the age-group of 31-40, which also showed no
statistical significance (Table 2).

Table 2: Age distribution of patients with olfactory
dysfunction.

Age Olfactory dysfunction — cp; Square
p value
group Yes No value
10-20 6(85.7) 1(14.3)
21-30 20(76.9) 6(23.1)
31-40 41(77.4) 12(22.6)
4117 0.535
41-50 21(63.6) 12(36.4)
51-60 19(86.4) 3(13.6)
>60 7(77.8) 2(22.2)

Anosmia and hypogeusia were not initially recognized
to be linked to COVID-19; they were mentioned to affect
only about 5% of COVID-19 patients in one of the first
studies from Chinaby Butowt et al [7], buta much higher
prevalence was reported in subsequent studies from
other parts of the world. This study concluded that the
variation in rates between populations may be due to
difference in the spike protein of virus strains, or in the
host proteins that enable virus entry. In the study by Von
Bartheld et al., the worldwide prevalence of olfactory
deficit, taste deficit and any chemosensory deficit was
found to be 44.1%, 43.3% & 49% respectively [8].
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Therewasadifferenceintheprevalence of chemosensory
deficits between East Asian and Western populations
[9]. The first report that recognized smell and taste
reduction to be a much more prevalent symptom came
out of Germany, and subsequent studies have confirmed
a high prevalence of approximately 60%, especially
outside of East Asia. The systematic review by Von
Bartheld et al showed three fold higher prevalence in
Western than in East Asian population [8].

In our study, Olfactory dysfunction persisted for only
less than 2 weeks or less in 88 (77.2%) patients (Figure
2).

m < 2 weeks
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Figure 2: Duration of olfactory dysfunction.

There was no significant association between gender
(Table 3) or age (Table 4) with the faster recovery of
olfactory dysfunction within 2 weeks.

Table 3: Association between gender and faster recovery of
olfactory dysfunction in 2 weeks.

Duration

Gender Chi S(I]uare p value
<2weeks  >2 weeks vatue
Male 52(74.3)  18(25.7)
0.871 0.351
Female 36(81.8) 8(18.2)

Table 4: Association between age and the faster recovery of
olfactory dysfunction in 2 weeks.

Age Duration Chi
square p value
group <2weeks  >2 weeks value
10-20 5(83.3) 1(16.7)
21-30 14(70) 6(30)
31-40 32(78) 9(22)
6.061 0.273
41-50 18(85.7) 3(14.3)
51-60 16(84.2) 3(15.8)
>60 3(42.9) 4(57.1)

Olfactory dysfunction persisted in 6, 4, 2, 2 patients
at the end of 6 weeks, 6 months, 1 year and 2 years
respectively (Table 5).

Table 5: No of patients with persisting olfactory dysfunction
on follow-up.

Duration of follow-up in

114 patients with olfactory No of patients with persisting

dysfunction olfactory dysfunction

2 weeks 26 (22.8%)

6 weeks 6 (5.2%)

6 months 4 (3.5%)

1 year 2 (1.8%)

2 years 2 (1.8%)
Discussion

This study was conducted since the prevalence of
olfactory dysfunction in COVID-19 infection varies from
place to place and there aren’t many studies on long
term follow-up from the southern part of India. Our
study showed a relatively higher incidence (76%) of
olfactory dysfunction among patients with COVID-19
infection. In our study, among the 114 patients who had
olfactory dysfunction, it persisted after 2 weeks in only
26 (22.8%) patients. Olfactory dysfunction persisted in
6 patients at the end of 6 weeks, and in 4 patients at 6
months. At the end of 1 year, it persisted in 2 patients
(1.75%), which continued even after 2 years.

A study by Reem Mohamed et al demonstrated that post
COVID-19 participants with delayed onset of anosmia/
hyposmia and/or longer duration of either anosmia/
hyposmia or COVID-19 symptoms were prone to have
persistent olfactory dysfunction [10]. Prem et al., in their
study, concluded that long-lasting olfactory dysfunction
after SARS-CoV-2 infection was a common symptom
[11].

The study by Tan et al showed that 5.6% of patients
might develop long lasting self-reported smell
dysfunction after COVID-19, which is about 15 million
patients worldwide as of July 2022 [12]. Meta-analyses
of reconstructed time-to-event individual patient
data (IPD) showed that at 30, 60, 90, and 180 days,
respectively, about 26%, 14%, 10%, and 4% of patients
self-reported persistence of olfactory dysfunction.

In the study by Riestra-Ayora et al, even though there
was high-resolution rates of Olfactory dysfunction
during the first two months after the onset of symptoms,
at the 6 months follow-up, 30% of the patients had only
partial resolution, and 11% of the patients showed no
recovery at all [13].
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Research is going on in several parts of the world to
find out the aetiological and contributory factors for
persistent anosmia after COVID-19 infection. A study
by Meinhardt et al revealed that the virus can enter the
nervous system through the neural-mucosal interface
in the olfactory mucosa, due to the close vicinity of
olfactory mucosa, endothelium and nervous tissue. Also,
it describes the morphological changes due to COVID-19
infection such as infarctions and neurotropism, which
may be contributory factors to long-standing olfactory
dysfunction [14].

The biopsy-based study by Finlay et al showed
infiltration of olfactory epithelium by T cells expressing
interferon-gamma, enrichment of CD207+ dentritic
cells and depletion of M2 macrophages [15]. Gene
expression in the sustentacular cells is accompanied
by reduction in the number of sensory neurons. These
findings indicate that T cell-mediated inflammation
persists in the olfactory epithelium long after SARS-
CoV-2 has been eliminated from the tissue, suggesting
an immune mechanism for long-term post-COVID-19
smell loss.

The review by Park et al also suggests compromised
regenerative potential of stem cells in the olfactory
epithelium contributing to permanent olfactory
dysfunction, attributable to both cell-autonomous
and non-cell-autonomous mechanisms [16]. They
may provide a new basis for immediate and long-
term translational research on various olfactory stem
cells and testing their therapeutic potential. Anyhow,
further in-depth research is needed to throw light on
this continuing mystery regarding long-term olfactory
dysfunction in COVID-19 patients.

Limitations of the study: The data from a tertiary care
centre may not precisely reflect the disease profile of
the community. Multicentric studies with larger sample
size may provide more relevant results.

Conclusion

The prevalence of olfactory dysfunction seen among
COVID 19 patients was much more than previously
thought, and it supports the fact thatit can be considered
as a screening and diagnostic symptom for the detection
of COVID-19. Olfactory dysfunction persisted for a long
period in some patients, as in several other studies,
which points out the need of further research in this
matter.
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