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A Retrospective Study on Smell Dysfunction in
COVID-19 Patients Presenting to a Tertiary Care Teaching
Hospital in Northern India
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Introduction: The smell dysfunction in COVID-19 patients has remained an unexplained topic. The blood parameters’ variability in
COVID-19 patients with anosmia has been studied in few literatures. The study is aimed to find the association of anosmia with the blood
grouping and C-reactive protein (CRP) levels in coronavirus-infected patients. Materials and Methods: Database from Medical Records
Department of a Tertiary Care Teaching Hospital in Northern India was searched from July 2020 to December 2020. Every fifth file was selected
using the stratified random sampling. Laboratory-confirmed COVID-19 cases by reverse transcription-polymerase chain reaction files were
included. Blood grouping and CRP levels were assessed and statistically correlated. Results: A total of 103 patients of coronavirus-associated
infection with anosmia were included among which 52 (50.48%) patients were from moderate category of AIIMS-ICMR joint task
Force’s clinical guidelines. A total of 44 (42.71%) patients had moderate levels of elevated CRP. The blood Group B-type was found most
commonly in 35 (33.98%) patients. The correlation of severity of COVID-19 infection with CRP was found to be statistically significant
(Chi-square test statistic was 31.203 and P = 0.00023) in patients presenting with smell dysfunction. Conclusion: Anosmia was found to
a suggestive symptom for the early identification of coronavirus-infected cases. In this study, CRP levels showed statistically significant
association with anosmia in COVID-19 patients. Predilection for specific blood groups serves as platform for further research.
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INTRODUCTION medical attention.[® The incubation time studied in the
different waves of the COVID-19 infection ranges from as
early as few days up to 3 weeks. COVID-19 infection is
considered contagious even during the latency period of the
disease.'!) Ear, Nose, and Throat (ENT)-related symptoms
involve throat and nasal complaints with olfactory dysfunction
as a concerning, identifiable, and early symptom. The
mechanism of olfactory dysfunction is either conductive or
due to neural predilection of the virus. The virus seems to
invade the epithelial and neuronal mucosa of the olfactory
nerve.'>1¥ Prospective studies of high planar MRI have shown
involvement of olfactory nerve.l’!517

Severe acute respiratory syndrome coronavirus 2 variant
causing COVID-19 infection is the deadliest infection of
this century till date.['! The pandemic has impacted not
only health-care system but also a multidimensional global
loss.[>* Anosmia is one of the common presenting complaints
in COVID-19-infected individual.*3! The upper airway is
considered foci of infection and a mainstay harbor site for the
virus. The virus is transmitted through respiratory droplets.
Transmission is by sneezing, coughing, or by direct near
contact. The virus was first detected in Wuhan, China from
where it has rapidly spread to rest of the world.[®
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C-reactive protein (CRP) is a biomarker of inflammation,
acute phase reactant synthesized from liver in response
to interleukin-6. CRP has shown to be elevated in
COVID-19 patients.["*!) However, only few studies have
been done to find the relation between CRP levels and
anosmia in coronavirus-infected individuals. ABO blood
grouping has also been studied to find its association
with various illnesses including many bacterial and viral
infections in the past.?>?! There have been some studies
which have tried to correlate the association of blood
grouping with COVID-19.22%1 However, limited work
has been done correlating it to olfactory dysfunction in
COVID-19 patients. In this study, our primary aim has been
to correlate olfactory dysfunction with the ABO blood typing
of the patients. In this study our primary aim is to correlate
Covid 19 patient’s (presenting with smell dysfunction) ABO
blood typing and CRP levels with the severity of the disease.
These findings can support in future endemic breakouts as a
screening tool for early detection and further management.

MateriaLs AND METHODS
Study design

The study design was a retrospective observational study.

Study place
The study was conducted at a Tertiary Care Teaching Hospital
and Medical College in Northern India.

Study duration
The study was conducted from July 2020 to September 2020.

Sampling method
Every 5™ file of 3147 files was screened for olfactory
dysfunction, using stratified random sampling.

Inclusion criteria were the presence of anosmia
in COVID-19 cases confirmed by reverse
transcription-polymerase chain reaction test. Exclusion
criteria included patients who underwent any nasal surgery
in the past and previous history of smell-and-taste disorder
or those with nasal allergies.

Data collection

A total of 103 cases were identified. The ICMR
criteria were used for the categorization of severity of the
disease. The age and gender distribution of the cases was
assessed.

Data entry

It was done in Microsoft Excel format and analysis done using
latest version of IBM SPSS. IBM Corp. Released 2021. IBM
SPSS Statistics for Windows, (Version 28.0. Armonk, NY:
IBM Corporation).

Data analysis

The blood parameters such as ABO grouping and CRP were
assessed, and statistical association with the severity of disease
was inferred using the Chi-square test.

Ethical clearance
Institutional Review Board approval was obtained with no.
IRB/100/2023.

ResuLts

Out of the total 103 case sheets included during the timeframe
for analysis, there were 58 (56.31%) males and 45 (43.68%)
females as shown in Figure 1. A maximum number of patients
belong to age group of 21-30 years [Figure 2].

A total of 83 patients [Figure 3] had ageusia along with smell
dysfunction.

In this study, case severity distribution according to the ICMR
guidelines is shown in Table 1.

The CRP levels was found to be moderately elevated in most
patients (n = 44). A total of 36 patients had mildly elevated
CRP levels as shown in Table 2.

The blood group distribution along with the Rhesus factor of
the cases was assessed [Figure 4]. Correlating the severity
of the disease with blood group distribution in anosmia
patients, most patients had B blood group and least belonged
to AB blood group as depicted in Table 3. The Chi-square
statistic is 3.6718, with P =0.720996 which was found to be
insignificant.

Correlation of the severity of the disease with CRP levels in
anosmia patients was done. The contingency Table 4 provides
the information, where the Chi-square statistic is 31.203 and
P =0.00023 (statistically significant).

Discussion

The predilection of the coronavirus to the nonneuronal
structures of the olfactory nerve was found to be the most
likely pathological mechanism, according to Cazzolla et al.
The study reports high prevalence of olfactory dysfunction in
coronavirus-infected patients.[

. Male

. Female

Figure 1: Sex distribution
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Figure 2: Age distribution
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Figure 4: Blood group distribution

Dicpinigaitis concluded that anosmia is associated with other
viral illnesses as well; however, the association of blood
parameters with anosmia in coronavirus infection is less
understood.[! Kavaz et al. in his study have concluded that
olfactory disturbances are due to increased inflammation of
the nonneuronal mucosa, which serves as a basis to study the
inflammatory markers in anosmia.””! The blood grouping and
its association with bacterial and viral diseases have been
done since long time.?%2% In a study conducted by Mahmud
et al., most number of patients of coronavirus infection
belonged to blood Group A, also these patients had delayed
seroconversion. In this study, the association is maximum
with B type of blood group.['***] El-Anwar et al. concluded
that most common presenting complaints were fever and

Table 1: Case distribution according to severity

Severity Number of patients (%)
Mild 33 (32.03)
Moderate 52 (50.48)
Severe 18 (17.47)

Table 2: C-reactive protein levels distribution

CRP levels Number of patients (%)
Normal (<3 mg/dL) 8(7.77)

Mildly elevated (3—10 mg/dL) 36 (34.95)
Moderately elevated (10-100 mg/dL) 44 (42.71)
Marked elevated (>100 mg/dL) 15 (14.56)

CRP: C-reactive protein

Table 3: Correlation of severity with blood grouping in
anosmia patients

Severity A B AB

Mild 11 9 4 9
Moderate 14 18 4 16
Severe 4 8 3 3

Total, 7 (%)  29(28.16)  35(33.98)  11(10.68) 28 (27.18)

Table 4: Correlation of severity with the C-reactive
protein levels in anosmia patients

Severity Normal Mildly Moderately  Severely
elevated elevated elevated
Mild 6 20 6 1
Moderate 1 13 30 8
Severe 1 3 8 5

cough.®! Porta-Etessam et al. proposed that the olfactory and
gustatory dysfunction was a good prognostic factor of disease
and also said increase in CRP imply a worse prognosis of the
patient.[26:3031]

ConcLusion

In this study, more male patients presented with anosmia and they
were mainly in their third and fourth decades of life. Maximum
patients who presented with anosmia had B blood group, followed
by A and O with almost similar incidence (The Chi-square statistic
is 3.6718 with P=0.720996 which was found to be insignificant).
The CRP is found as a good predictor of association of anosmia
with COVID-19 infection (Chi-square statistics is 31.203 and
P=0.00023). In our study, most patients with anosmia were came
under the moderate COVID-19 categories.

A study on a larger scale is further required for getting a more
accurate result and serves a platform for further research.
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