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Kemal Koray Bal1 • Sedat Alagoz1
• Talih Ozdas1

• Nur Yucel Ekici1 •

Gokhan Kuran1
• Orhan Görgülü1
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Abstract Patients with emerging anosmia may be

asymptomatic carriers of coronavirus disease 2019 infec-

tion requiring self-isolation; otherwise, there are risks of

facilitating the spread of the disease.This study aims to

evaluate the loss of smell with visual analogue scale and to

determine the relationship between the loss of smell and

blood parameters.All patients’ coronavirus disease 2019

swab cultures were polymerase chain reaction positive and

pneumonia was found in computed tomographies consis-

tent with oronavirus disease 2019. The study was con-

ducted on 114 patients hospitalized between 01.11.2020

and 31.12.2020 in the Otorhinolaryngology coronavirus

disease 2019 Service of University of Health Sciences

Adana City Training and Research Hospital and followed

up by us.A score of 10 indicates that the olfactory function

is completely normal in all patients undergoing visual

analogue scale, and a score of 0 indicates that they cannot

smell anything. Patients who received visual analogue

scale scored 10 points were categorized as Group 1 and

others as Group 2. Statistical significance level was

determined as p\ 0.05. A statistically significant differ-

ence was found between Group 1 and Group 2 in terms of

visual analogue scale smell score, neutrophil, lymphocyte,

neutrophil–lymphocyte ratio. Visual analogue scale smell

score, neutrophil count, neutrophil–lymphocyte ratio value

were found to be lower in Group 2 and lymphocyte count

was found to be higher. Neutrophil, lymphocyte,

neutrophil/lymphocyte ratio, platelet, platelet/lymphocyte

ratio, which are also used in nasal diseases, may be used to

detect loss of smell, predict, and even determine the

prognosis of loss of smell if supported by further studies.
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Introduction

Numerous articles have been published on the occurrence

of anosmia in people infected with the novel coronavirus.

Loss of smell rates of coronavirus disease 2019 (COVID-

19) positive patients from various countries of the world

have been reported to vary between 34 and 68% [1–4].

Otorhinolaryngologists have warned authorities that loss of

smell is a strong COVID-19 symptom [5]. Correlation

between emerging chemosensory dysfunction (loss of

smell and taste) and COVID-19 positivity has been

reported in Iran and Italy since the beginning of the

COVID-19 outbreak. Loss of smell or taste may be con-

sidered a potential early symptom [3]. Patients with

emerging anosmia may be asymptomatic carriers of

COVID-19 infection requiring self-isolation; otherwise,

there are risks of facilitating the spread of the disease [4].

Pathological studies in macaques infected with SARS-

CoV-2 have identified the expression of SARS-CoV-2

antigens in ciliary epithelial cells [6]. Damage to nerve

damage during the proliferation of SARS-CoV-2 may

explain the early stage of COVID-19 [7].

Visual analog scale (VAS) can be used for smell and

taste assessment in COVID-19 patients. This is a fast, easy,

and safe application to be used in daily practice. Other tests

such as face-to-face olfactometry are not recommended
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Yüreğir, Adana, Turkey

123

Indian J Otolaryngol Head Neck Surg

https://doi.org/10.1007/s12070-021-02892-3

https://orcid.org/0000-0002-2000-0601
https://orcid.org/0000-0003-2323-0792
https://orcid.org/0000-0003-3651-1892
https://orcid.org/0000-0001-5074-4575
https://orcid.org/0000-0002-0709-1887
https://orcid.org/0000-0001-6566-843X
http://crossmark.crossref.org/dialog/?doi=10.1007/s12070-021-02892-3&amp;domain=pdf
https://doi.org/10.1007/s12070-021-02892-3


because of the high risk of transmission to healthcare

professionals [8]. Individual tests for smell identification

such as The University of Pennsylvania Smell Identifica-

tion Test (UPSIT) can be considered safe, but they need to

be properly validated and applied in different country

populations because they are culturally dependent [9].

This study aims to evaluate the loss of smell with VAS

and to determine the relationship between the loss of smell

and blood parameters.

Materials and Methods

The study was conducted on 114 patients hospitalized

between 01.11.2020 and 31.12.2020 in the Otorhinolaryn-

gology COVID-19 Service of University of Health Sci-

ences Adana City Training and Research Hospital and

followed up by us. All patients’ COVID-19 swab cultures

were PCR positive and pneumonia was found in computed

tomographies (CT) consistent with COVID-19. Patients

received appropriate medical treatments related to COVID-

19. Nasal and paranasal diseases affecting the olfactory

function of all patients participating in the study were

excluded. Paranasal sinus CT was performed in all patients

after discharge, those with additional nasal and sinonasal

pathologies were excluded from the study. Patients with

loss of taste and/or smell before, patients who underwent

otolaryngological surgery, patients who smoked and/or

smoked tobacco products were excluded from the study.

All patients were adults and over 18 years of age. Blood

parameters, additional diseases, gender, age, and VAS

results of the patients taken during hospitalization were

recorded. A score of 10 indicates that the olfactory function

is completely normal in all patients undergoing VAS, and a

score of 0 indicates that they cannot smell anything.

Patients who received VAS scored 10 points were cate-

gorized as Group 1 and others as Group 2. Neutrophil

(NEU), lymphocyte (LYMP), platelet (PLT), neu-

trophil/lymphocyte ratio (NLR), platelet/lymphocyte ratio

(PLR) were recorded among the blood parameters. It was

confirmed that all patients participating in the study did not

have a loss of smell before. Additional diseases are cate-

gorized as diabetes mellitus (DM), hypertension (HT),

coronary artery disease (CAD), chronic obstructive pul-

monary disease (COPD), asthma (AS), chronic renal failure

(CRF), and malignancy (MLG).

Normal distribution control of continuous variables was

evaluated with Shapiro–Wilk statistics in statistical analy-

ses. Mann–Whitney U test was used to compare two

independent groups that did not fit the normal distribution.

A Chi-square test was used for the categorical variables.

Mean ± standard deviation values were given for numer-

ical variables whereas frequencies and percentages were

used for categorical variables in summary statistics. Sta-

tistical significance level was determined as p\ 0.05. All

analyses were performed with IBM SPSS 22 package

software trial version.

Permission was obtained from the Ministry of Health of

Turkey for our study and approval was obtained from

University of Health Sciences Adana City Training and

Research Hospital Clinical Research Ethics Committee.

(Meeting Number: 74, Decision Number: 1232, Date:

13.01.2021, Ministry of Health of Turkey Permit No:

2021-01-03T16_03_16).

Results

There were 114 patients in the study, 75 of them were male

(65.8%) and 39 were female (34.2%). The ages of the

patients vary between 30 and 80 years and the mean age is

58.3 years.

An additional disease was observed in 60 patients

(52.6%). The most common additional disease is HT with

24 patients. CAD, COPD, and AS are observed in 9

patients and DM, CRF, and MLG in 3 patients.

There were 63 patients (55.3%) in Group 1 and 51

patients (44.7%) in Group 2. Group 1 included 45 men and

18 women. Group 2 included 30 men and 21 women.

The mean VAS smell score was 8.04 in males and 7.31

in females. In Group 2, the mean score was 5.06. The mean

VAS smell score was 5.1 in males and 5 in females in

Group 2 (Figs. 1, 2).

The mean count of NEU of all patients was 6710 and the

values ranged from 1600 to 16,000. The mean count of

NEU in men was 6692.00 ± 3312.25 whereas that of

women was 6746.15 ± 3444.59. The mean count of NEU

in Group 1 was 7366.67 ± 3581.72 whereas it was

5900.00 ± 2852.37 in Group 2.

The mean count of LYMP of all patients was 1194 and

the values ranged from 300 to 10,000. The mean count of

LYMP in men was 1288.00 ± 1831.77 whereas that of

women was 1015.38 ± 621.77. The mean count of LYMP

in Group 1 was 852.38 ± 371.51 whereas it was

1617.65 ± 2190.13 in Group 2.

The mean count of PLT of all patients was 228,710 and

the values ranged from 100,000 to 891,000. The mean

count of PLT in men was 201,320.00 ± 67,755.35 whereas

that of women was 281,384.62 ± 189,903.66. The mean

count of PLT in Group 1 was 218,523.81 ± 77,057.34

whereas it was 241,294.12 ± 172,733.59 in Group 2.

The mean value of NLR of all patients was 8.61 and the

values ranged from 0.76 to 26.6. The mean value of NLR

in men was 8.76 ± 6.72 whereas that of women was

8.33 ± 5.23. The mean value of NLR in Group 1 was

10.49 ± 6.54 whereas it was 6.30 ± 4.99 in Group 2.
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The mean value of PLR of all patients was 293.9 and the

values ranged from 21.9 to 976.6. The mean value of PLR

in men was 265.35 ± 198.23 whereas that of women was

348.98 ± 236.22. The mean value of PLR in Group 1 was

329.10 ± 223.13 whereas it was 250.55 ± 197.33 in

Group 2.

No statistically significant difference was found between

groups 1 and 2 in terms of gender difference. (p = 0.171).

No statistically significant difference was found between

male and female patients in terms of VAS smell score

(p = 0.198). No statistically significant difference was

found between male and female patients in terms of NEU,

LYMP, NLR values (p values = 0.935, 0.369, and 0.726,

respectively). A statistically significant difference was

found between male and female patients in terms of PLT

value, which was higher in female patients (p = 0.001).

PLR value was higher in female patients even though no

statistically significant difference was found between male

and female patients in terms of PLR value (p = 0.063).

A statistically significant difference was found between

Group 1 and Group 2 in terms of VAS smell score, NEU,

LYMP, NLR. VAS smell score, NEU count, NLR value

were found to be lower in Group 2 and LYMPH count was

found to be higher. PLR value was found to be higher in

Group 1 (Table 1).

Discussions

It was reported in the literature that 59 of 60 patients with

COVID-19 had a loss of smell in Moein’s study. The data

in this study are reported to be similar to the loss of smell

clinical characteristics of COVID-19 patients reported in a

metanalysis of 3600 patients and 43 studies. The basis for

Fig. 1 Male VAS point in

Group 2

Fig. 2 Female VAS point In

Group 2
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loss of smell due to SARS-CoV-2 is not exactly clear even

though it is well known that viruses can damage olfactory

neuroepithelium [5]. Acute viral upper respiratory viral

infections that damage this epithelium are the main cause

of chronic olfactory dysfunction in daily practice and it is

known that many viruses pass into the brain by cellular and

paracellular transport mechanisms through this olfactory

neuroepithelium [10]. Coronavirus enters the human host

by a cell surface receptor known as angiotensin-converting

enzyme 2 (ACE2), which is expressed in the human res-

piratory tract epithelium, lung parenchyma, vascular

endothelium, kidney cells, and small intestinal cells. The

ACE2 receptor binds to S1 spike glycoprotein in the viral

envelope. The virus then enters the host cell through

endocytosis [11]. Studies have shown that influenza viru-

ses, coronaviruses, and other upper respiratory viruses’ loss

of smell peak at different months in various seasons.

However, the difference in the pandemic period is that

almost everyone who comes into contact with the novel

coronavirus has a significant loss of smell without severe

nasal congestion or inflammation [12]. Mechanical

obstruction due to mucosal hypertrophy during active viral

infection was thought to cause anosmia, but normal

acoustic rhinometry results after infection suggest that

patients may have different pathophysiology resulting in

permanent anosmia and permanent damage [13]. Detailed

neurological symptoms of hospitalized COVID-19 patients

were recorded, hyposmia was detected in 5% of patients,

and decreased sense of taste was found in about three-

quarters of these patients [14]. Loss of smell was detected

in 44.7% of patients out of our 114 patient series. However,

the difference of our study is that all patients were COVID-

19 swab PCR positive and all of them had pneumonia

consistent with COVID-19. Our theory, which needs sup-

port, is that patients with loss of olfactory function have

less pneumonia, are generally not hospitalized, have milder

disease, and may be carriers in the disease. This is probably

due to the immune mechanisms that occur in the olfactory

region. It is possible that these mechanisms increase the

loss of smell and protect the body from pneumonia. There

is a need for studies to focus on these mechanisms and to

point out that loss of smell may be a good indicator of

prognosis in COVID-19 disease. Because none of our

patients in Group 2 needed intensive care and advanced

oxygen support.

The proportion of COVID-19 patients exhibiting olfac-

tory disorders is not known. In general, most studies show

that a significant number of people with loss of olfactory

functions were not aware of their deficiencies until the test

was performed and that both smell and taste abilities were

weakly correlated with the results of smell and taste tests

[15, 16]. UPSIT test was used to evaluate olfactory func-

tion in COVID-19 patients in a study. Olfactory dysfunc-

tion was detected in 98 patients. Anemia was detected in

25%, severe microsmia in 33%, moderate microsmia in

27%, mild microsmia in 13%, and normosmia in 2% of the

patients. We used VAS to evaluate the olfactory function in

our study. The authorities’ recommendation is methods

with minimal risk of transmission during the challenging

pandemic. 63 patients (55.3%) had normosmia (VAS 10

points, Group 1) whereas 51 patients (44.7%, Group 2) had

a loss of olfactory function. The VAS score in Group 2

varies between 1 and 7. 21 patients (18.4%) gave 7 points,

15 patients (13.1%) gave 5 points, 9 patients (7.8%) gave 1

point, 3 patients (2.6%) gave 6 points, and 3 patients

(2.6%) gave 3 points. A statistically significant difference

was found between Group 1 and Group 2 in terms of VAS

smell score. VAS smell score was found to be lower in

Group 2.

Neutrophil lymphocyte (NLR) and platelet lymphocyte

(PLR) ratios can be detected in peripheral complete blood

count test. PLR value was found to be high in various

peripheral vascular diseases, coronary artery diseases,

some gynecological and hepatobiliary malignancies, and

this was associated with poor prognosis. NLR increases in

systemic inflammation, some gynecological and gastroin-

testinal cancers, and some cardiovascular diseases.

Leukocyte and platelet values were found to be higher in

patients with nasal polyps compared to healthy individuals

in a study. This elevation in leukocyte value was found to

Table 1 P values between groups

Group 1 Group 2 P values

Smell VAS Points 10,00 ± 0,00 5,06 ± 2,20 \ 0,001

NEU 7366,67 ± 3581,72 5900,00 ± 2852,37 0,019

LYMP 852,38 ± 371,51 1617,65 ± 2190,13 0,007

NLR 10,49 ± 6,54 6,30 ± 4,99 \ 0,001

PLT 218,523,81 ± 77,057,34 241,294,12 ± 172,733,59 0,350

PLR 329,10 ± 223,13 250,55 ± 197,33 0,052
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be statistically significant (p = 0.001) [17]. NLR has been

suggested to be used as a new marker showing systemic

inflammation. NLR value has been shown to help deter-

mine short- and long-term mortality in acute coronary

syndrome. Mortality also increases in patients with high

NLR value. NLR was found to be higher in patients with

sudden hearing loss compared to healthy individuals. In

fact, non-response and poor prognosis were observed as the

NLR value increased. Neutrophil and NLR values were

found to be statistically significantly higher in patients with

Bell Palsy compared to healthy individuals in another study

[18–20]. Azab et al. showed that high PLR value increased

mortality in their study on patients with non-ST-elevation

myocardial infarction. It was emphasized that PLR value

was more valuable than NLR value as an indicator of

inflammation in patients with end-stage renal failure and

PLR value was an important indicator of inflammation.

Raungkaewmanee et al. reported that PLR value was an

important prognostic factor in the patient’s lifespan and

that the lifespan of patients with PLR[ 200 was shorter

than that of patients with PLR\ 200 [21–23]. PLR mean

value was found to be higher than the control group, but the

change was not statistically significant in a study conducted

on patients with nasal polyps [17]. Chronic sinusitis

patients were divided into two groups with and without

nasal polyps and re-categorized according to recurrence

status within these groups in a study. NLR and PLR values

were found to be higher in the recurrent group in chronic

sinusitis patients with nasal polyps (p:\ 0.001,\ 0.001,

respectively). PLR value was found to be higher in the non-

recurrent group in chronic sinusitis patients without nasal

polyps (p = 0.044) [24]. Leukocyte, NEU, NLR, and PLT

values were found to be statistically significantly higher in

patients with non-arteritic anterior ischemic optic neu-

ropathy compared to the control group

(p:\ 0.001,\ 0.001, 0.004, and 0.037, respectively).

Monocyte and LYMP values were found to be higher even

though it did not make a statistical difference in the patient

group [25]. A statistically significant difference was found

between Group 1 and Group 2 between NEU, LYMP, and

NLR in our study. NEU count and NLR value were found

to be lower in Group 2 and LYMP count was found to be

higher. PLR value was found to be higher in Group 1.

There are studies in the literature emphasizing the impor-

tance of blood parameters related to the 2nd, 7th, and 8th

cranial nerves. In addition, various blood parameters

studies have been conducted in pathological diseases with

nasal inflammation. It is a fact that it causes cranial nerve

disease and inflammation of the nasal mucosa. The count

of LYMP and PLT were found to be high whereas the

values of NEU, NLR, and PLR were low in patients with

loss of smell. This is probably due to an unexplained

inflammation pathway.

Blood parameters may be an important indicator of

COVID-19-related olfactory nerve function loss. Neu-

trophil, lymphocyte, neutrophil/lymphocyte ratio, platelet,

platelet/lymphocyte ratio, which are also used in nasal

diseases, may be used to detect loss of smell, predict, and

even determine the prognosis of loss of smell if supported

by further studies.
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