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ABSTRACT
Objective: The aim of this study was to compare nasal mucociliary clearance times in coronavirus disease 2019 and variant coronavirus disease 
2019 patients and a control group.
Methods: The study was conducted in Karaman Training and Research Hospital between April 2021 and June 2021. Three groups were formed. 
Group 1 included 41 coronavirus disease 2019 patients, group 2 included 41 patients diagnosed with variant coronavirus disease 2019, and 
group 3 included 42 patients from the ear, nose, and throat polyclinic with no nasal symptoms. The primary outcome was nasal mucociliary 
clearance time and sinonasal outcome test-22 scores.
Results: The mean nasal mucociliary clearance time was 12.87 ± 2.46 minutes in group 1, 14.02 ± 2.95 minutes in group 2, and 8.57 ± 1.25 min-
utes in group 3. Nasal mucociliary clearance time was significantly different between groups 1 and 3 and between groups 2 and 3 but not 
between groups 1 and 2 (P = .07). The nasal mucociliary clearance times of group 2 were determined to be higher than those of group 1. The 
mean sinonasal outcome test-22 score was 24.70 ± 6.65 in group 1 and 23.92 ± 7.01 in group 2, with no significant difference determined 
between the groups (P > .05).
Conclusion: Nasal mucociliary clearance time was higher in coronavirus disease 2019 and variant coronavirus disease 2019 patients than in 
the control group. There is a need for further studies to be able to understand the underlying pathophysiology of prolonged nasal mucociliary 
clearance time.
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Introduction

The coronavirus disease 2019 (COVID-19) caused by the 
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) virus spread quickly, and millions throughout the 
world have been infected with the virus and people are still 
dying from this infection.1 Recent studies have shown that 
the virus has undergone rapid mutations causing even more 
rapid spread. Korber et al2 reported on the spread of a SARS-
CoV-2 spike (S) protein mutation, D614G, across multiple 
countries, suggesting that it was a more “transmissible” form 
of the virus.

Nasal mucociliary clearance is the primary defense mechanism 
of the upper and lower respiratory system.3 The mucous mem-
brane starts in the nose and extends to the lower airways.4 
Inhaled particles adhere to the nasal mucosa,5 and efficient 
and coordinated mucociliary activity transports the mucus 
toward the oropharynx. Mucociliary clearance protects the 

upper and lower airways against inhaled particles and micro-
organisms. Ciliary activity and mucociliary transport speed 
increase notably in response to stimuli such as in upper respi-
ratory infections.4

Previous studies have shown that COVID-19 causes an 
increase in nasal mucociliary clearance time (NMCT).6 The aim 
of this study was to compare the NMCT values in patients with 
COVID-19, patients with B.1.1.7 variant COVID-19, and a con-
trol group.

Materials and Methods

This study protocol was approved by the Ethics Committee of 
Karamanoglu Mehmetbey University Medical Faculty (Decision 
date: 25/05/2021, IRB number: 03-2021/05). Our study was 
conducted in accordance with the Declaration of Helsinki 
Principles. Verbal and written informed consent was obtained 
from all the participants.
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The study was conducted in the Karaman Training and 
Research Hospital between April and June 2021. Oroph​aryng​
eal/n​asoph​aryng​eal swabs of all patients were analyzed using 
real-time polymerase chain reaction (RT-PCR) to detect 
SARS-CoV-2 RNA. Real-time polymerase chain reaction was 
also performed for variant analysis. Three groups were formed: 
group 1 included 41 COVID-19 patients, group 2 included 
41 patients diagnosed with variant COVID-19, and group 3 
included 42 age- and gender-matched patients from the ear, 
nose, and throat polyclinic with no nasal symptoms.
Patients were excluded from the study if they were aged <18 
years, had any other diseases that could affect mucociliary 
activity, were using any drugs, were smokers or cocaine 
users, had a history of nasal surgery, had smell or taste 
disorders, or had positive nasal endoscopic findings in the 
otorhinolaryngological examination. All patients underwent an 
otorhinolaryngological examination, including nasal endoscopy 
using a 0°, 2.3-mm Hopkins nasal endoscope (Karl Storz, 
Tuttlingen, Germany). The color of the nasal mucosa, turbinate 
hypertrophy, runny nose, septum deviation, and polyps were 
assessed in the otorhinolaryngological examination.
The sinonasal outcome test-22 (SNOT-22) has become 
widely used in recent years, generally for the follow-up of 
sinonasal infections and rhinological interventions.7 Hancı 
et  al8 translated the SNOT-22 into Turkish and performed 
the cross-cultural adaptation and validation in 2015. The 
SNOT-22 items are scored on a 6-point Likert scale where 
0 = “no problem,” 1 = “very mild problem,” 2 = “mild or slight 
problem,” 3 = “moderate problem,” 4 = “severe problem,” and 
5 = “problem as bad as it can be.” The SNOT-22 test in the 
current study was applied to the patients in group 1 and group 
2 by the same researcher (FY), having first explained the details 
of the questionnaire.
The saccharine clearance test was applied to the patients 
included in the study in a clinical wardroom on the same day 
that the RT-PCR test result was positive. The patients first 
rested for approximately 30 minutes and were then prepared 
for the test sitting upright and were told not to sniff or move 
their head. Using alligator forceps, a 1 mm saccharine granule 
was placed on the anterior portion of the inferior concha. The 
subjects were instructed to swallow several times for a minute 
and to state as soon as they perceived the taste. The time from 
starting the test to perceiving the taste was recorded as the 
saccharine clearance time. The saccharine clearance test was 
also applied to the control group.
Statistical Analysis
All statistical tests were performed using the Statistical 
Package for the Social Sciences (SPSS) 22.0 (IBM-SPSS Inc., 

Armonk, NY, USA) software. We applied the chi-square test to 
compare nominal variables between groups. The independent 
samples t-test and 1-way analysis of variance test were applied 
to the comparisons of numerical variables between groups. A 
value of P < .05 was considered statistically significant.

Results

Evaluation was made of 124 subjects: 41 patients in group 
1, 41 patients in group 2, and 42 healthy control subjects in 
group 3. The whole study sample comprised 67 males and 57 
females with a mean age of 46.20 ± 11.61 years (range, 18-60 
years). The mean age was determined as 48.85 ± 11.25 years in 
group 1, 47.97 ± 11.37 years in group 2, and 41.90 ± 11.23 years 
in group 3. No significant difference was determined between 
the groups in terms of age or sex.

The NMCT values were determined as 12.87 ± 2.46 minutes 
in group 1, 14.02 ± 2.95 minutes in group 2, and 8.57 ± 1.25 
minutes in group 3. The difference in NMCT was statistically 
significant between groups 1 and 3and between groups 2 and 
3 but not between groups 1 and 2 (Table 1). The NMCT values 
of group 2 were determined to be higher than those of group 
1. No statistically significant difference was determined in the 
NMCT values of the group 1 and 2 patients according to age 
and gender (P > .05).

The mean SNOT-22 score was 24.70 ± 6.65 in group 1 and 
23.92 ± 7.01 in group 2, with no significant difference deter-
mined between the groups (Table 2).

Discussion

In a meta-analysis of COVID-19 by Yang et al.9 the mean age 
of patients was reported to be 49.6 years, which was similar to 
the mean age of patients in the current and previous studies. 

Main Points

•	 The mucociliary defense mechanism may be affected in 
patients with coronavirus disease 2019 (COVID-19) disease.

•	 The nasal mucociliary clearance time values can be 
determined to be higher in COVID-19 and variant 
COVID-19 patients compared to healthy control subjects.

•	 In this study, we determined the nasal mucociliary clearance 
time values to be higher in variant COVID-19 patients than in 
COVID-19 patients.

Table 1.  Comparison of the Mean Nasal Mucociliary 
Clearance Times Between the Groups
Groups Mean (Minutes) (±SD) N P values

Group 1 12.87 2.46 41 Group 1 and 3: 
< .001*.

Group 2 14.02 2.95 41 Group 1 and 2: 
.07**.

Group 3 8.57 1.25 42 Group 2 and 
3: < .001*.

Total 11.79 3.30 124
*Significant; **Non-significant
SD, standard deviation.

Table 2.  Comparison of the Mean SNOT-22 Scores Between 
the Groups
Groups Mean (±SD) N P value

Group 1 24.70 6.64 41 Group 1 and 2: 
.606*.Group 2 23.92 7.01 41

Total 24.31 6.83 82
*Non-significant
SD, standard deviation; SNOT-22, sinonasal outcome test-22.
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Male dominance in hospitalized COVID-19 patients has been 
shown in previous studies. The sample of the current study 
consisted of hospitalized patients, and consistent with previ-
ous reports, there was male predominance.

In a previous study of otolaryngological symptoms in COVID-19 
patients in Turkey, the most frequently seen symptoms were 
determined to be cough, loss of the senses of smell and taste, 
and sore throat.10 Therefore, patients with smell and taste dis-
orders in the detailed anamnesis taken before the study were 
excluded from the evaluation.

The saccharine test is widely used to measure NMCT because 
it is inexpensive and easy to perform and provides reliable 
results.11 One of the most important advantages of the test is 
that it does not require topical anesthesia for application and 
so does not cause patient discomfort and there is no possibility 
of ciliary function loss due to such topical anesthetic agents.12

In previous studies, viral infections such as human immuno-
deficiency virus and Crimean–Congo hemorrhagic fever have 
been shown to affect mucociliary clearance time.13,14 There 
are few studies in the literature that have evaluated NMCT in 
COVID-19 patients, and, to the best of our knowledge, there 
is no study that has evaluated NMCT values in patients with 
variant COVID-19. The group 2 patients in the current study 
all had the B.1.1.7 variant. A previous study reported that 
there was no relationship between the B.1.1.7 variant and 
disease severity, but it caused an increase in nasopharyngeal 
viral load.15,16 In this study, the NMCT values were compared 
between patients with COVID-19, those with variant COVID-
19, and a control group. The results showed that NMCT val-
ues were statistically significantly higher in groups 1 and 2 
than in the control group. Although the NMCT values were 
determined to be higher in group 2 than in group 1, the dif-
ference was not statistically significant. It was thought that 
this could have been due to a greater nasopharyngeal viral 
load in patients with variant COVID-19. When it is considered 
that COVID-19 is a viral infection agent, it can also be thought 
to cause widespread inflammation and a delay in mucociliary 
transport.

In the current study, the mean SNOT-22 score was 24.70 ± 
6.65 in group 1 and 23.92 ± 7.01 in group 2, with no significant 
difference determined between these groups (Table 2). That 
the SNOT-22 values were similar in the COVID-19 and vari-
ant COVID-19 patients suggests that the variant of the dis-
ease had no effect on the SNOT-22 test. To examine this point 
more comprehensively, there is a need for further studies.

A limitation of this study was that the sample was of aver-
age size, and so to obtain more definitive results, there is a 
need for further studies of larger samples. A further limita-
tion is that there was no examination of the nasal mucosal 
pathophysiology.

Conclusion

The results of this study demonstrated that NMCT values 
can be determined higher in COVID-19 and variant COVID-19 
patients compared to healthy control subjects. Even though 
these values were found to be higher in the variant COVID-19 

patients, there is a need for further studies to examine this in 
more detail. There is also a need for further histopathological 
research to be able to understand the pathogenesis of the dis-
ease in detail.
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