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Abstract The aim of this study is to obtain a clear picture

of ENT related symptoms in active COVID-19 patients.

This study also intends to determine the association of ENT

symptoms with Olfactory and Gustatory dysfunction in

these patients. Material and Methods: This is a prospective

study on 70 active COVID-19 patients who were admitted

in the Tertiary Care Hospital. History of all symptoms

including Olfactory and Gustatory function were enquired

after obtaining Informed Consent. Results: Throat related

symptoms was 77.78%, Nasal symptoms accounted for

63.49% and Ear related symptoms constituted 14.28%. It

was seen that Rhinorrhoea and Sneezing was significantly

more associated in the presence of Olfactory dysfunction.

The most common ENT symptoms were Sore throat

(49.21%), Rhinorrhoea (34.92%), Sneezing (33.33%),

changes in Smell perception (36.51%), changes in Taste

perception (47.62%) and Headache (30.16%). 17.14% of

the patients in this study had both Olfactory and Gustatory

dysfunction. Ear related symptoms were also observed

where 11.11% had Aural fullness, 3.17% with Tinnitus and

6.35% of the patients complained of Hearing loss which

was either noticed for the first time or had worsened on

contracting the COVID-19 disease. Discussion: Knowledge

of ENT symptomatology in COVID 19 patients will aid in

early quarantine and hence limitation of viral transmission.

The manifestation of Anosmia or Hyposmia, Ageusia and

Aural Fullness in SARS-CoV-2 infected patients can also

act as an important tool and help in early isolation and

quicker initiation of COVID-19 therapy.
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Introduction

Coronavirus disease 2019 (COVID-19) is a contagious

respiratory and vascular disease caused by severe acute

respiratory syndrome coronavirus 2 (SARS-CoV-2), a

specific type of coronavirus. This human RNA coronavirus

was isolated in December 2019 in the city of Wuhan, China

[1]. In March 2020, World Health Organization (WHO)

declared that COVID-19 is a pandemic disease [2]. This

infection has high contagious nature of transmission among

people and also causes mild or no symptoms in the

majority of cases [3].

SARS-CoV-2, the seventh member of the family of

Coronaviruses (CoVs) belonging to the family of Coron-

aviridae, are single-stranded enveloped positive sense

RNA viruses having spikes like surface projections and

appear like a crown when seen under the electron micro-

scope. Severe Acute Respiratory Syndrome (SARS)-CoV

and the Middle East Respiratory Syndrome (MERS)-CoV

were other revious outbreaks of coronaviruses (CoVs) [1].

The common general symptoms of the infection are:

Fever, dry-cough, sputum production, myalgia, arthralgia,

headache, diarrhoea, dyspnoea, fatigue which can lead to

Pneumonia, severe Acute Respiratory Distress Syndrome

(ARDS) causing death in severe cases. Symptoms regard-

ing Otorhinolaryngology include Pharyngitis/Sore Throat,

nasal congestion, rhinorrhoea, earache, aural fullness,
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sensorineural hearing loss, smell and taste disorders in

COVID-19 patients [1].

There have been increasing reports that anosmia and

dysgeusia are significantly linked to COVID-19 disease.

British Rhinology Society literature showed higher viral

concentration in the nasal cavity as compared to the throat.

Anosmia and dysgeusia have also been reported in pau-

cisymptomatic and asymptomatic COVID-19 positive

patient, representing in most cases as the first or the only

symptomatology manifestation [4].

The American Academy of Otolaryngology- Head and

Neck Surgery stated that anosmia and dysgeusia are

reported symptoms of COVID 19 positive patients, hence

suggesting that these symptoms must be kept in mind while

screening patients with possible COVID-19 infection [5].

Beta-coronaviruses, in which the SARS-CoV-2 belongs,

not only involve the respiratory tract but can frequently

invade the Central Nervous System (CNS). This has been

documented for the SARS-CoV, MERS-CoV, and also in

porcine hemagglutinating encephalomyelitis coronavirus

(HEV 67 N). This suggests that the virus has the property

of neuroinvasiveness with many studies highlighting the

possible route of spread by olfactory epithelial damage by

the virus and its spread to the Central Nervous System [1].

In the ENT region, the cranial nerves which are

important for the demonstration of neuroinvasiveness

include Olfactory nerve, Trigeminal nerve, Facial nerve

and Vestibulo-cochlear nerve for the symptoms of loss of

smell, decreased tearing, decreased salivation, loss of taste

and reduced hearing/tinnitus. COVID-19 infection could

have deleterious effects on cochlear hair cell functions

despite being asymptomatic causing typically a virus

induced sensorineural hearing loss which occasionally

recovers spontaneously [1].

Otolaryngologists, Anaesthetist, and surrounding staff

are a high-risk group for COVID-19 infection, as they are

exposed to viral transmission directly through mucus and

aerosolized particles during clinical examination, surgeries,

or other interventions in the head and neck area [6]. Evi-

dence from China, Italy, and Iran and recently from the

United Kingdom suggests that otolaryngologists are among

the highest risk group of contracting the SARS-CoV-2

virus, especially when their examinations and procedures

are performed without using appropriate personal protec-

tive equipment (PPE).

ENT clinical examination is considered a high-risk

medical procedure for the transmission of the SARS-CoV-

2 virus. Endoscopic examinations of the nose, sinuses,

pharynx, and larynx are considered aerosol-generating

procedures. The virus appears to be present in the upper

aerodigestive tract, with very high concentrations in the

nasal cavity and nasopharynx compared to the rest of the

pharynx.

The most effective way in preventing the spread of the

disease is early detection and isolation of infected indi-

viduals. This study intends to give a clear picture of the

ENT symptomatology and clinical signs in ENT related to

the symptoms in Active COVID 19 patients. The knowl-

edge of the frequency and severity of symptoms will aid in

early quarantine and hence limitation of viral transmission.

The knowledge of full range of possible symptoms is

important and will aid in preventing delays in diagnosis

and delays in isolation of infected patients, hence making it

easier to deal with the disease.

Methods

The study was conducted in a Designated COVID Tertiary

Care Hospital with active Covid-19 patients. The selected

patients are invited to participate after obtaining their

consent in a form designed for this purposes. 70 patients

were selected for this study as per the Inclusion and

Exclusion criteria.

Inclusion Criteria

1. Confirmed COVID-19 patients after laboratory per-

formed Reverse Transcription Polymerase Chain

Reaction (RT-PCR). The tests are performed as per

the methodologies prescribed by Indian Council of

Medical Research (ICMR).

2. Patients above 10–70 year of age

3. Patients in mild and moderate category at the time of

data collection.

4. Patient should be well oriented.

Exclusion Criteria

Following patients are excluded from the data collections.

1. Patients with olfactory, gustatory, salivary dysfunc-

tions before the pandemic.

2. Patients with neurodegenerative diseases or with

dysfunctions concerning the CNS or the PNS

3. Patients on high flow oxygen therapy with non-

invasive ventilation (PEEP, CPAP etc.) as it can alter

the physiological hydration of the oral cavity

4. Patients who are in the intensive-care unit at the time

of the data collection.

5. Immunocompromised individuals.
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Methodology

All the tests are carried out during the active phase of the

symptomatology from COVID-19 disease. History of all

symptoms including Olfactory and Gustatory function was

taken from patients admitted in the COVID wards, post

RT-PCR positive report from day 0 to day 5. This will

include-

a. General questions (age, sex, religion)

b. COVID 19 status according to the criteria (Mild/

Moderate category)

c. Clinical questions (co-morbidities, general, and ENT

symptoms associated with COVID-19 infection)

d. Questions about olfactory function

e. Questions about gustatory function

f. Questions about auditory discomfort with focus on

hearing and tinnitus.

Statistical Analysis

Statistical tools and Statistical tests are used appropriately

for proper analysis of the data. The number of patients with

and without Olfactory and Gustatory dysfunctions were

compared and the p-value B 0.05 (less than 0.05 or 5%)

was been considered significant.

Results

A total of 70 patients were included in our study. The mean

age of patients was 50.35 ± 17.41 years (Range 10–70).

There were 37 Males (52.86%) and 33 Females (47.14%).

35 patients (50%) belonged to both Mild and Moderate

category respectively. 37 patients (19 males and 18

females) had comorbidities (52.86%) while 33 patients did

not have any associated comorbidities (47.14%). The most

prevalent associated comorbidities were Hypertension,

Diabetes mellitus type 2 and Hypothyroidism (refer

Table 1). All COVID 19 patients, who satisfied the selec-

tion criteria, were evaluated for symptoms with respect to

the field of Otorhinolaryngology during their course in the

COVID Wards.

Out of 70 patients who were included in the study, 63

patients (90%) had complained of symptoms pertaining to

Otorhinolaryngology while 7 patients (10%) had no ENT

related symptoms.

The ENT symptoms most commonly related to the

infection included Sore throat, Rhinorrhoea, Sneezing,

changes in Smell perception, changes in Taste perception

and Headache. Out of 63 patients who presented with ENT

related symptoms, 49 patients had Throat related symp-

toms including Changes in Taste perception (77.78%), 40

patients had Nasal symptoms including Changes in Smell

perception (63.49%), 9 patients had Ear related symptoms

(14.28%) like Aural fullness, Hearing loss while 21

patients had symptoms of Headache and Facial heaviness

(33.33%). Percentage of each Otorhinolaryngology symp-

tom seen in 63 patients having ENT related symptoms has

been described in Fig. 1.

In our study, it was seen that 23 out of 70 patients

(32.86%) had Olfactory dysfunction related to the infec-

tion. A total of 30 patients (42.86%) reported Gustatory

dysfunction where impairment was seen in four taste

modalities which included salt, sweet, bitter and sour. 12

patients (17.14%) had reported both Gustatory and

Olfactory dysfunctions. In most of these patients, Gustatory

and Olfactory dysfunctions were often associated with

Rhinorrhoea, Sneezing, Sore throat, Post nasal discharge or

Nasal obstruction episodes. 1 patient had only Olfactory

dysfunction and no other ENT related symptoms. Simi-

larly, presence of only Gustatory dysfunction was seen in 3

patients while 2 patients had both Gustatory and Olfactory

dysfunction but no other ENT related symptoms. The

comparison of Groups with and without Olfactory/Gusta-

tory dysfunction has been done in Tables 2 and 3. It was

seen that both Olfactory and Gustatory dysfunctions

occurred equally in all age groups and there was no sig-

nificant difference in the age presentation of these symp-

toms. All other ENT symptoms were equally associated in

patients with and without Olfactory/Gustatory dysfunc-

tions. However, it was seen that Rhinorrhoea and Sneezing

was significantly more associated with patients having the

presence of Olfactory dysfunction (p- value of 0.04 and

0.0008 respectively).

Discussion

Patients infected with SARS-CoV-2 have a wide range of

presentation of ENT related symptoms. Studies have also

shown that the virus causes disturbance in smell and taste.

In this study, we evaluated the frequency of all ENT related

symptoms in patients who were admitted in the COVID

wards in the active phase of the disease. The frequency of

Smell and Taste sensation dysfunctions was also evaluated

in these patients. Comparison of patients with and without

Olfactory/Gustatory dysfunction was done.

The rapid increase in the number of COVID 19 patients

and also the number of deaths due to the infection are a

major burden on the healthcare systems. Hence, early

detection followed by quick isolation of infected patients

can help in breaking the transmission of the disease and

decreasing the severity of the disease. Therefore, it is very

important to have knowledge of all symptoms caused by

the disease [7]. In cases of severe category, patients may
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develop viral pneumonia and acute respiratory distress

syndrome (ARDS) and can lead to death despite treatment

[8].

In the present study, active COVID 19 patients in mild

or moderate category were evaluated for ENT related

symptoms. The most common Otorhinolaryngology

symptoms were Sore throat (49.21%), Rhinorrhoea

(34.92%), Sneezing (33.33%), changes in Smell perception

(36.51%), changes in Taste perception (47.62%) and

Headache (30.16%). In the study done by Erdal Sakalli and

others, the various frequencies of symptoms concluded

were Headache (56.4%), Nasal obstruction (53.5%), Loss

of sense of smell (51.2%), Sore throat (50.2%), Loss of

sense of taste (47.1%) and Rhinorrhea (38.5%) [3].

In a study in Italy conducted on COVID 19 positive

patients with mild symptoms, all participants were

Table 1 General statistics

Gender

Males 37 (52.86%)

Females 33 (47.14%)

Age in years 50.35 ± 17.41 years (Range 10–70)

Mild category 35 (50%)

Moderate category 35 (50%)

Comorbidities 37 (52.86%)

Males 19 (27.14%)

Females 18 (25.72%)

Hypertension 19 out of 70 (27.14%)

Diabetes mellitus type 2 24 out of 70 (34.28%)

Hypothyroidism 4 out of 70 (5.71%)

Heart disease 2 out of 70 (2.85%)

Kidney disease 3 out of 70 (4.28%)

Asthma 1 out of 70 (1.43%)

Koch’s 1 out of 70 (1.43%)

Others 5 out of 70 (7.14%)

0.00%

5.00%

10.00%

15.00%

20.00%

25.00%

30.00%

35.00%

40.00%

45.00%

50.00% 49.21%

23.81%

1.59%

20.63%

34.92%

20.63%

33.33%
30.16%

3.17%
1.59%

11.11%

3.17%
6.35%

36.51%

47.62%

19.05%

OTORHINOLARYNGOLOGY SYMPTOMS

Fig. 1 Otorhinolaryngology symptoms presented by active COVID 19 patients
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questioned about their symptoms over the telephone and

the Sino-nasal Outcome Test- 22 (SNOT-22) was done.

Here, it was found that the most common symptoms were

Fever (55.9%), Cough (60.4%) and Fatigue (68.3%) while

the upper respiratory tract symptoms were Nasal Conges-

tion (41.1%), Sore throat (31.2%) and Smell and Taste

sensation Loss (64.4%) [9].

Various Physicians and Otorhinolaryngologists in par-

ticular have reported Anosmia or Hyposmia as well as

Ageusia or Dysgeusia also as symptoms of COVID-19

disease. We also evaluated the frequency of Olfactory and

Gustatory dysfunction in this study. In our research,

32.86% of patients reported Olfactory dysfunction while

42.86% complained of Gustatory dysfunction. 17.14% of

the patients had both Olfactory and Gustatory dysfunction.

In our study, it was also seen that Rhinorrhoea and

Sneezing was significantly more associated with patients

having the presence of Olfactory dysfunction. A survey

done on smell and taste disorders in Milan, Italy found that

a 33.9% of patients had at least one taste or smell dys-

function while 18.6% of patients had both smell and taste

dysfunction [10]. In a study conducted by Yan C. et al., it

was noted that 68% of patients had altered smell and 71%

had altered taste [11]. Jerome R. et al. studied 417 COVID

19 positive patients in mild to moderate category and found

that 85.6% and 88.0% of patients reported Olfactory and

Gustatory dysfunctions respectively [4].

The pathophysiological mechanisms which cause

Olfactory and Gustatory dysfunctions in COVID-19

patients are considered to be the tropism of the virus

SARS-CoV-2 which enters through the olfactory cells by

signal interaction between its spike protein and the ACE 2

protein on nasal epithelium target cells [12]. Two mecha-

nisms of infection considered were infection of neuronal

olfactory receptor followed by anterograde transport of

virus to the olfactory bulb and diffusion through the

channels in olfactory ensheathing cells hence forming an

open connection to the Central Nervous System [13].

No reports of blurred vision, subconjunctival hemor-

rhage, eyelid ecchymoses, conjunctival scarring, keratitis

or pseudomembrane formation have been seen in COVID-

19 patients [14]. SARS-CoV-2 can be detected in RT-PCR

swab from the lower eyelid fornices collecting tears and

conjunctival secretions [15]. SARS-CoV-2 has also been

detected in whole saliva in early stages and also from saliva

collected from the duct opening of the salivary glands in

Table 2 Comparison of groups with and without Olfactory dysfunction

Presence of olfactory dysfunction Absence of olfactory dysfunction p- value

Mean age in years 47.48 ± 16.85 years 51.77 ± 17.69 years 0.33

Sore throat 34.78% 48.94% 0.26

Dysphagia/odynophagia 21.74% 21.28% 0.96

Nasal obstruction 21.74% 17.02% 0.63

Rhinorrhoea 47.83% 23.40% 0.04

Post nasal discharge 21.74% 17.02% 0.63

Sneezing 56.52% 17.02% 0.0008

Headache 34.78% 23.40% 0.31

Aural fullness 17.39% 6.38% 0.15

The bold values indicate that the particular p-value less than 0.05 or 5% is significant

Table 3 Comparison of groups with and without Gustatory dysfunction

Presence of Gustatory dysfunction Absence of Gustatory dysfunction p- value

Mean age in years 51.17 ± 17.74 years 49.75 ± 17.38 years 0.73

Sore throat 50.00% 40.00% 0.40

Dysphagia/odynophagia 26.67% 17.50% 0.35

Nasal obstruction 16.67% 20.00% 0.72

Rhinorrhoea 40.00% 25.00% 0.18

Post nasal discharge 23.33% 15.00% 0.37

Sneezing 33.33% 27.50% 0.60

Headache 30.00% 25.00% 0.64

Aural fullness 13.33% 7.50% 0.42
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later stages. It has been shown that ACE-2 positive salivary

gland epithelial cells are early targets of SARS-CoV-2

[16].

In this study, 14.28% had Ear related symptoms which

included Aural fullness, Tinnitus, Hearing loss. 11.11% of

the patients had Aural fullness while 3.17% had Tinnitus.

6.35% of the patients had Hearing loss which was either

noticed for the first time or had worsened on contracting

the COVID-19 disease. Chong Cui et al. studied 20 patients

and found 3 patients to have Tinnitus which reduced with

betahistina [17]. In the study done by Francesco Freni and

others showed that COVID-19 infection had deleterious

effect on the hair cells in the cochlea and cochlear cell

functions, even in patients who presented with mild

symptoms [1]. It is still unclear whether COVID-19 disease

has effects on the auditory system or not but this research

like other studies addresses the possible impact of this

novel viral infection on the auditory system.
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