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Abstract
Background COVID-19 is a new disease caused by the SARS-CoV-2 virus. The olfactory dysfunction linked to COVID-19 is
not associated with rhinorrhea but there is no objective evaluation.
Aims To evaluate nasal mucosal secretion objectively in COVID-19 patients with anosmia.
Methods Fifty-two COVID-19 patients with anosmia and 51 healthy individuals included. Anosmia was diagnosed by subjec-
tive questionnaires. Nasal Schirmer test was done to the left and the right nasal cavity separately.
Results All patients had anosmia and 82.6% had gustatory dysfunction. In group 1, the mean of the nasal Schirmer test results in
the right cavity was 12.4 mm, 12.01 mm in the left nasal cavity. The median wetting distance (right plus left divided by two) was
calculated 12.21 mm. In group 2, the mean of the nasal Schirmer test results in the right cavity was 12.1 mm, 11.8 mm in the left
nasal cavity. The median wetting distance (right plus left divided by two) was calculated11.97 mm. There was no difference
between the two groups in terms of nasal schirmer.
Conclusion Olfactory dysfunction and gustatory dysfunction are the two of the unknown for this disease. We evaluated the nasal
mucosa secretions in COVID-19 patients with anosmia objectively to evaluate if there is inflammation in the nasal mucosa. We
found no difference between healthy individuals. According to our study, SARS-CoV-2 causes anosmia without causing nasal
mucosal inflammation. Invasion of the olfactory bulb and central nervous system by SARS-CoV-2 may lead to anosmia in
COVID-19, which may cause olfactory dysfunction.
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Introduction

The acute respiratory disease caused by the SARS-CoV-2
virus was named by the World Health Organisation (WHO)
as a pandemic in March 2020. The disease was named as
COVID-19 (coronavirus disease 2019) [1]. COVID-19 has

an incubation period of 1 to 14 days, mostly ranging 3–
7 days [2].

The most common symptoms of COVID-19 infection in-
clude fever, cough, and shortness of breath. Other symptoms
are fatigue; vomiting; diarrhea; and less commonly runny
nose, headache, sputum production, and hemoptysis. Loss of
smell and taste are observed commonly in COVID-19 patients
[3–6].

Respiratory viruses like rhinovirus, parainfluenza Epstein-
Barr virus, and some coronaviruses may lead to an inflamma-
tory reaction of the nasal mucosa. This inflammatory reaction
cause rhinorrhea and olfactory dysfunction. The olfactory dys-
function linked to COVID-19 is not associated with
rhinorrhea. European otolaryngologists observed severe olfac-
tory and gustatory dysfunctions without rhinorrhea or nasal
obstruction in COVID-19 patients but there is no objective
evaluation [7–9].

Nasal Schirmer test is a modified Schirmer test used in
evaluating the amount of nasal secretion. It is a cheap, fast,
and practical test. Runny nose, nasal dryness, and normal
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nasal mucosa secretion can be evaluated objectively with the
help of this test [10]. Normal mucosal secretion is the sign of
normal physiology

Our aim is in our study to investigate the nasal secretion in
COVID-19 patients with anosmia.

Material and methods

A prospective study was designed in our tertiary 3800
beds pandemic hospital. Ethical approval was obtained
from the local ethical committee of our tertiary center.
The study group comprised of 103 patients and two
groups. Group 1 consists of 52 active COVID-19 patients
who had acute onset anosmia. Group 2 consists of 51
healthy individuals.

COVID-19 patients who had a previous history of nasal
surgery, smoking, and previous history of olfaction dysfunc-
tion were excluded from the study. Healthy individuals who
had a history of nasal surgery, history of previous olfaction
dysfunction, smoking, nasal polyposis, and allergic rhinitis
were excluded from the study.

All 103 patients were examined by anterior rhinoscopy,
and an endoscopic examination was performed using a 4-
mm rigid 0°–30°(Karl-Storz VR GmBH&Co, Tuttlingen,
Germany).

Olfactory dysfunction, taste dysfunction, and other symp-
toms were evaluated by subjective questionnaires.

Laboratory procedures

Schirmer test papers (ERC Saglik, Schirmer test paper,
Turkiye) placed parallel on the nasal septum bilaterally which
was defined by Lindemann et al. [10].

Powered air-purifying respirator (3 M™ Versaflo™
PAPR) wearing otolaryngologist who is experienced doing
nasal Schirmer test was placed the test paper carefully on the
seromucous gland of the anterior septum in group 1. The same
test was done to group 2 by the same otolaryngologist without
wearing PAPR. Strips were removed 10 min later than the
insertion. A moistened area on the strip was measured by
millimeters.

Statistical analysis

Data were analyzed using the SPSS version 21.0 software
program (Statistical Package for Social Sciences v.21, IBM,
Chicago, IL). For a comparison of group 1 and group 2 in
terms of nasal Schirmer tests, the Student t test was used.
P < 0.05 was considered statistically significant.

Results

This study included 103 patients and 2 groups. Group 1 in-
cluded 52 patients with acute onset anosmia who has PCR
positive for SARS-CoV-2. Group 2 included 51 healthy indi-
viduals. The subjects included in the study were between the
ages of 18 and 65 years. The mean age for group 1 was 42.3
(standard deviation ± 16.00; min–max 19–65 years) and 40.4
(standard deviation ± 13.4; min–max 18–65 years) in group 2.
There was no difference in age between the groups (p = 0.25).

All COVID-19 patients had anosmia and 82.6% had gus-
tatory dysfunction. The most common symptoms in group 1
were fever (46.1%), cough (28.8%), headache (28.8%), short-
ness of the breath (23%), and myalgia (19.2%). In group 1, 30
patients had COVID-19 pneumonia (57.69%).

The most common co-morbid diseases in group 1 were
hypertension (34.6%) and diabetes mellitus (23%).

In group 1, the mean of the nasal Schirmer test results in the
right cavity was 12.4 mm, 12.01 mm in the left nasal cavity.
The median wetting distance (right plus left divided by two)
was calculated 12.21 mm.

In group 2, the mean of the nasal Schirmer test results in the
right cavity was 12.1 mm, 11.8 mm in the left nasal cavity.
The median wetting distance (right plus left divided by two)
was calculated 11.97 mm.

There was no difference between the two groups in terms
of nasal Schirmer tests in the right, left, and median values of
the cavities (respectively p = 0.44, p = 0.44, p = 0.22).
(Table 1).

Discussion

The SARS-CoV-2 result in a new disease called COVID-19.
No vaccine or specific treatment approved for COVID-19 so
hand hygiene, social distancing, quarantine, and wearing face
masks are the main points of preventing the spread of the
disease [11, 12].

There is a lot of unknown about this disease. Olfactory
dysfunction and gustatory dysfunction are the two of the un-
known for this disease. Dysfunction in olfaction may appear

Table 1 Nasal Schirmer results of the study groups

Nasal Schirmer test Group 1 (n = 52)
mean ± SD (mm)

Group 2 (n = 51)
mean ± SD (mm)

p value

Right cavity 12.4 ± 8.94 12.1 ± 5.89 0.44★

Left cavity 12.01 ± 8.45 11.8 ± 5.13 0.44★

Median (left + right/2) 12.21 ± 7.95 11.97 ± 4.06 0.22★

★ Student t test
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after, during, or before the other symptoms in COVID-19. In
Europe, olfactory dysfunction ratio is higher than Asia [4, 7].

Post-viral olfactory dysfunction is an interesting topic. A
study in 2007 showed that human coronavirus is a possible
pathogen for post-viral olfactory dysfunction. They stated that
nasal inflammation and obstruction after viral infections is not
only the reason for olfaction dysfunction. Human
coronaviruses may invade the olfactory bulb and central ner-
vous system which may cause olfactory dysfunction [8].

In a recent study, it was found that there were no significant
mucosal changes in paranasal CT imaging of the COVID-19
patients with anosmia [6].

Nasal mucosal secretions can be objectively evaluated by
the nasal Schirmer test. This test can give us an objective
evaluation of the mucosal secretions which let us evaluate
inflammation in the nasal mucosa.

We evaluated 52 COVID-19 positive patients who had
anosmia and 51 healthy individuals. We performed a nasal
Schirmer test on the groups. Results were compared and we
found no significant difference between the groups.

Limitations of our study were not doing objective smell
tests on the COVID-19 patients, but the disease is very con-
tagious so these tests are not recommended due to the trans-
mission of the disease. Also, we did not perform the
mucociliary test with saccharine because of the anosmia it
was hard to evaluate taste in these patients.

Conclusion

This is the first study of the objective evaluation of the nasal
mucosa secretions in COVID-19 patients with anosmia. We
found no difference between healthy individuals. According
to our study, SARS-CoV-2 causes anosmia without affecting
nasal mucosa secretions. SARS-CoV-2 may invade the olfac-
tory bulb and central nervous system which may cause olfac-
tory dysfunction. Further studies should be required to clarify
the pathogenesis of olfactory dysfunction in COVID-19.
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