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Abstract Anosmia with or without dysgeusia is frequently

associated with Severe acute respiratory syndrome coron-

avirus 2 (SARS-CoV-2) SARS-CoV-2 infection. SARS-

CoV-2 virus affects the olfactory system and thus repre-

sents neurotropic and neuro-invasive nature of the virus.

We found that tocilizumab’s role in reducing mortality in

severe covid-19 infection is still questionable and aim of

our study was correlation of anosmia and severity of covid-

19 infection and requirement of tocilizumab in anosmia

patients. To establish relationship between anosmia and

severity of COVID-19 infection along with requirement of

tocilizumab. This was a retrospective cum prospective

cross sectional study done on COVID-19 patients who

were admitted in normal COVID-19 ward and intensive

care unit of Employee’s State Insurance Corporation

Hospital, Udaipur and Maharaja Bhupal Hospital of

Ravindra Nath Medical College between September 2020

and 15 January 2021 age group of 18 to 92 years, both

sexes. We had asked about anosmia in all COVID-19

positive patients and followed all patients in perspective of

severity of disease and tocilizumab. p value\ 0.001 of

prevalence of anosmia in COVID -19 patients who were

isolated at home, admitted in ward and intensive care unit

showed that anosmia is inversely related to severity of

disease. Tocilizumab has no significant role in decreasing

mortality in severe form of disease. Our study indicates

that anosmia is related to the mildness of disease and there

is no role of tocilizumab in decreasing the mortality in

severe form of disease.
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Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-

CoV-2) is liable for COVID-19 or coronavirus pandemic

which is an ongoing pandemic of coronavirus disease 2019

which was started first in December 2019, in Wuhan city of

Hubei province (China) thereafter rapidly spread in Europe

and Worldwide. First case of COVID -19 in India was

reported on 30 January and now India has highest number

of confirmed cases in Asia and third in world after United

States and Brazil (as per WHO report till 25march).

Fatality rate of covid-19 in India is 1.45% (As per data

provided by ministry of Health). In COVID-19 infection,

presentation of patient’s clinical symptoms is diverse.

Patient can be asymptomatic or severe pneumonia with

respiratory distress that requires mechanical ventilation or

severe pneumonia that leads to death [1–3]. Anosmia with

or without dysgeusia is frequently associated with SARS-

CoV-2 infection. In general change in odor is due to

inflammatory responses against viral infection, but

COVID-19 related anosmia is present without conventional

inflammatory or coryzal symptoms which are generally

absent in COVID-19 patients [4–7]. SARS-CoV-2 virus

affects the olfactory system and thus represents neurotropic

& Manju Silu

manjusilu35@gmail.com

Navneet Prasad Mathur

navneetmathur12@yahoo.co.in

Rekha Kumari

rekhachoudhary0507@gmail.com

Pallavi Chaudhary

trinabhandpallavi@gmail.com

1 Department of Otorhinolaryngology, Ravindra Nath Medical

College, Udaipur, Rajasthan, India

123

Indian J Otolaryngol Head Neck Surg

(July–Sept 2021) 73(3):378–382; https://doi.org/10.1007/s12070-021-02679-6

http://orcid.org/0000-0001-9124-6628
http://crossmark.crossref.org/dialog/?doi=10.1007/s12070-021-02679-6&amp;domain=pdf
https://doi.org/10.1007/s12070-021-02679-6


and neuro-invasive nature of the virus [8–12]. Once the

virus gets entry to human body it replicates during initial

phase and may or may not followed by inflammatory

response by the host in later phase [13]. In severe disease

SARS-CoV-2 infection causes hyper immune response

which leads to acute respiratory distress syndrome and

there is cytokine storm in most critical patients which is

characterized by long term damage and lung fibrosis due to

increased production of variety of cytokines [14, 15]. At

present management of COVID-19 pneumonia is approa-

ched with combination of antiviral and immunomodulatory

drugs including tocilizumab, a recombinant humanized

monoclonal antibody of the IgG1 class against the inter-

leukin-6 receptor. Both forms (soluble and membrane

bound) of IL-6 are targeted by tocilizumab [16, 17]. After

thorough search on PubMed, Embase, Cochrane Review

and other online libraries we found that tocilizumab’s role

in reducing mortality in severe COVID-19 infection is still

questionable and aim of our study to ascertain the role of

anosmia in risk stratification and predicting COVID-19

patients’ prognosis.

Aims and Objectives

To establish relationship between anosmia and severity of

COVID-19 infection along with requirement of

tocilizumab.

Material and Methods

This was a retrospective cum prospective cross sectional

study done on COVID-19 patients (confirmed by Real

Time–Polymerase Chain Reaction on nasopharyngeal swab

{RTPCR}) who were isolated at home, admitted in

COVID-19 ward and intensive care unit (ICU) of

Employee’s State Insurance Corporation Hospital, Udaipur

and Maharaja Bhupal Hospital of Ravindra Nath Tagore

(RNT) Medical College, Udaipur between September 2020

and 15 January 2021 age group of 18 to 92 years, both

sexes. The study was approved by the Ethical Committee

of Ravindra Nath Medical College, Udaipur. Verbal

informed consent was taken from all patients due to safety

and isolation precautions. We included all RTPCR con-

firmed COVID -19 patients, age above 18 years and give

verbal consent to participate in the study. Patients who

didn’t give consent, lost follow up (not responded on

telephonic call) and no record about anosmia in records

(for mechanically ventilated ICU patients) were excluded

from the study. We had asked about anosmia in all

COVID-19 positive patients and follow up of all patients in

perspective of severity of disease and who received

tocilizumab. In our hospital we admitted only those

patients who developed shortness of breath and other

clinical features of moderate to severe COVID-19 disease

and rest of patients were isolated at home for 28 days.

Patient who had anosmia but no breathlessness were iso-

lated at home and we had followed all patients via tele-

phonic call about their illness until 42 days. COVID-19

anosmia reporting tool developed by department of

Otorhinolaryngology and Head and Neck Surgery, RNT

Medical College, Udaipur was used for anosmia of home

isolated and ward patients. Data were collected from

admission records of ICU patients. We simply asked to

patients, whether they have anosmia or not and for severity

of anosmia we didn’t follow any questionnaire. At the end

of 42 days our outcome tool includes:

1. Whether patient needed admission or not(for home

isolation patients)

2. Whether patient discharged or shifted to ICU (for

Covid-19 ward patients)

3. Whether patient progress to need of mechanical

ventilation or shifted to COVID-19 wards(for those

ICU patients who were not mechanically ventilated)

4. Whether patient survived or not (for mechanically

ventilated ICU patients)

COVID-19 Anosmia Reporting Tool

Department of Otorhinolaryngology and Head and Neck

Surgery Ravindra Nath Tagore Medical College, Udaipur.

1. Data provided by any medical specialist or patient

him or herself

2. Patient age

3. Patient gender

4. Is the source of the COVID-19 infection identifiable?

Yes or No

5. Other Risk factors

None, smoking, head trauma, Sinusitis/ allergy,

Chronic respiratory disease/Asthma, Cardiac disease,

Neurologic disease (e.g. Parkinson’s), other

6. When was the anosmia (loss of sense of smell) first

noticed by the patient?

Before diagnosis, After diagnosis

7. Did the patient have any other symptoms BEFORE

the development of anosmia?

Yes, No

8. What symptoms did the patient have AT THE TIME

of anosmia?

None, Fever, Chills, Malaise, fatigue, Cough, Head-

ache, Nasal Congestion, Rhinorrhea, runny nose,

Gastrointestinal Distress, Other
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9. What was the condition of the COVID-19 infection at

the time the anosmia was observed?

Inpatient /hospitalized, Outpatient

10. Did the patient’s condition worsen or improve after

the anosmia was observed?

Worsen, Improve

11. What is the patient’s current COVID-19 infection

status?

Active, Recovered, Deceased

12. Did the anosmia resolve?

Yes, No

13. Any relevant other information

We had followed CLINICAL MANAGEMENT PRO-

TOCOL: COVID-19, Government of India Ministry of

Health and Family Welfare Directorate General of Health

Services (Version 3) 13.06.20. Patients who were admitted

in ward, monitored for increased work of breathing (use of

accessary muscles), hemodynamic instability, increase in

oxygen requirement, C-reactive protein, D-dimer and fer-

ritin. If there is one of the above parameter is deteriorating

despite standard care of management we shifted them to

intensive care units. Patients who were admitted in inten-

sive care unit were monitored for respiratory rate, Spo2,

IL-6 level, D-dimer and daily chest X-ray. Patients who

were admitted in ward were monitored for increased work

of breathing (use of accessary muscles), hemodynamic

instability and increase in oxygen requirement. We com-

pared how many patients who had anosmia initially, and

developed severe disease & required admission and toci-

lizumab. We had given tocilizumab to patients who had

severe pneumonia, IL-6 ten times raised, peripheral capil-

lary oxygen saturation(Spo2)\ 90% on room air and chest

X-Ray was showing more than 50% infiltrates and no

associated comorbidities. Average dose of tocilizumab was

8 mg/kg of body weight subcutaneously and monitored

daily with chest X-Ray finding. Patients who had neu-

tropenia\ 2000, thrombocytopenia (platelets\ 100,000/

ul of blood, sepsis (white blood cell count not more than

10,000/uL of blood), active infections other than COVID-

19 and tuberculosis, impaired renal or liver function and

any history of allergic reactions to monoclonal antibodies

were excluded from tocilizumab therapy.

Results and Data Analysis

The Statistical Product and Service Solutions version 20

(SPSS Version 20) and CHI Square test was used to cal-

culate the results.

In our study total number of patients were 2055 among

them 1590 male and 465 were female. Average age of

patients was 50.4 ± 0.70 years. Minimum age of COVID-

19 positive patient in our study was 18 year and maximum

age was 92 year. 193 patients isolated at home with minor

illness and 1862 were admitted in COVID-19 Ward. 464

patients required intensive care support among them 406

needed mechanical support. Patients who were isolated at

home, 160 (82.90%) had reported anosmia, among patients

in COVID-19 ward, (711) 38.18% had complained about

anosmia. Patients who required intensive care, but no need

of mechanical ventilation communicated with us, and

among 58 only 13 reported about anosmia. 406 patients

needed mechanical ventilation and communication with

them was not possible (Table 1) p value\ 0.001 which is

highly significant and showing that anosmia is inversely

related to the severity of the disease. If a COVID positive

patient having anosmia there is high chances, that he/she

will go through mild phase of disease. Total 53 patients had

received tocilizumab among them only 5 had reported

anosmia out of them 4 (80%) discharged and 1 (20%) died.

48 Patients who received tocilizumab had no history of

anosmia, among them 30 (62.5%) were died &18 (37.5%)

were discharged (Table 2). Table 2 clearly indicates that

anosmia is related to good outcome even when patient goes

through severe form of disease (p value 0.174 not signifi-

cant due to small size of sample). Toclizumab has not

significant role in decreasing mortality in severe form of

disease [31 (58.5%) out of 53 were died].

Discussion

Nasal cavity is a vital area susceptible to SARS-CoV-2

infection. The study using rhesus macaques model of

coronavirus infection revealed coronaviruses have different

pathogenic sites: SARS-CoV-2 (nose and throat); SARS-

CoV (lung); MERS-CoV (type II pneumocytes) [17].

Over last few months, an increasing number of oto-

laryngologists reported sudden anosmia or hyposmia may

be the only presenting symptom of COVID-19 infection. In

these patients, no other symptoms often seen and the

diagnosis of COVID-19 could be missed. So this study was

conducted to know the relationship between anosmia and

severity of COVID-19 infection. Based on the telephonic

conversation with COVID-19 patients who were isolated at

home about their loss of smell and data collected from the

COVID ward and intensive care unit (ICU) our results

implicates that anosmia is inversely related with severity of

disease. Among home isolated patients 82.90% reported

anosmia with mild form of disease. Patients who were

admitted in COVID ward with mild to moderate form of

disease 38.18% complained about anosmia and among ICU

patients only 22.41% reported anosmia and didn’t need

mechanical ventilation. No records about anosmia of

mechanically ventilated patients available. Our study also
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proved that tocilzumab has no significant role in decreasing

mortality (58.49% died) in severe form of disease and there

was no history of anosmia in most of patients (90.57%)

who received tocilizumab, thus anosmia is related to mild

to moderate form of disease.

Mao et al. retrospectively studied the neurologic

symptoms of 214 patients in Wuhan, China, and reported

that 5.1% (n = 11) patients had anosmia [18]. They didn’t

report any kind of relation with severity of the disease.

Katharine J. Foster et al. [19] studied that anosmia is an

independent positive prognostic factor of less severe

COVID-19 infection. Their study proved that anosmia was

related with decreased hospitalization, ICU admission, and

mechanical ventilation rates compared with the lack of

anosmia. Our study supports these findings indirectly as

there is less incidence of anosmia in severe form of

COVID-19 infection. Lot of literature available on anosmia

in COVID-19 patients, but there is deficiency when we

want to know relation of anosmia with severity of disease.

Our study is helpful to give an idea to the otolaryngologist

and general physician that if patient is having anosmia

subsequently he/she will go through mild to moderate

phase of disease. A study by Samaee H et al. [20] rec-

ommended that tocilizumab have positive effect in

improvement of damage of lung and arterial oxygen

saturation. In our study we didn’t find any effect of toci-

lizumab in COVID-19 pneumonia.

A retrospective cohort study by Guaraldi G. et al. [21]

proposed that tocilizumab in COVID-19 patients whether

administered intravenously or subcutaneously, might

reduce the risk of invasive mechanical ventilation or death

in patients with severe COVID-19 pneumonia.

Another study by Vu, C.A. et al. [22] effects of tocili-

zumab in COVID-19 patients: a cohort study recommended

that majority of patients shown clinical improvement and

were successfully discharged alive from the hospital after

receiving tocilizumab. They revealed that, tocilizumab may

have a role in the early treatment of COVID-19. However

larger randomized controlled studies are needed to confirm

this. Findings of our study are contrary to above findings.

Main limitation of our study was, we didn’t compare out-

come (death and discharge) in patients who received toci-

lizumab & who didn’t received. There was less number of

anosmia in patients who received tocilizumab, so due to

inadequate sample size p-value was not significant

(Table 2) but this indicates that requirement of tocilizumab

is lower in patients who had anosmia as compare to those

who don’t have anosmia. Another limitation of our study

was, that anosmia reported by patients only on telephonic

conversation which was a subjective finding and we didn’t

Table 1 Prevalence of anosmia in COVID-19 patients who were isolated at home, admitted in ward and intensive care unit. Anosmia is

inversely related with severity of COVID-19 disease

Anosmia Home isolation COVID ward Intensive care unit(ICU) (464)

No. mechanical ventilation Mechanical ventilation (406)

No % No % No. %

Present 160 82.90 711 38.18 13 22.41 No record available

Absent 33 17.10 1151 61.82 45 77.59

Total 193 100 1862 100 58 100

CHI square test p value\ 0.001 suggestive of highly significant

Table 2 Prevalence of anosmia and outcome (in terms of death or

discharge) in patients who received tocilizumab (total 53 patients

received tocilizumab among them only 5 had anosmia out of them 4

discharged and 1 died). This table again proves that anosmia is related

with good outcome. p value-0.174 is not significant due to small size

of sample

Outcome Anosmia present Anosmia absent

Number % Number %

Discharge 4 80 18 37.5

Death 1 20 30 62.5

Total 5 100 48 100

CHI square test p value = 0.174 non significant
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perform any kind of olfactory function test in these

patients.

Conclusion

COVID-19 virus is most likely associated with divergent

mutations and clinical form, and disease is new as of yet,

there remain more questions than answers. COVID-19

infection is associated with chemosensitive dysfunction

and anosmia may be the only symptom that presents the

disease. Due to anosmia, first contact of patient is with

otorhinolaryngologist. When patient presents with only

anosmia to the otorhinolaryngology department, COVID

test should get done first and if test is positive, isolate the

patient at home. Tocilizumab may be given in severe form

of disease as per protocol but has no significant role in

decreasing mortality.
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