
 
 

 
 

  
 
 
 

 
 

 
 
 

 

 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 

 
 

 

 
 
 

 
 

Introduction 
  The new coronavirus disease 2019 (COVID-19), 
which emerged in Wuhan, a city of China's 
Hubei province in December 2019 and rapidly 
transformed into a global pandemic, shows a 
deadly course as well an asymptomatic course 
(1). The most common ways of transmission are 
shown as human-to-human respiratory droplet 
and direct contact transmission, but also the 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
fecal-oral transmission, fomite transmission (by 
object), and perinatal (intrauterine) transmission 
are observed (1-3). 
 The most common symptoms in the disease, 
which have a wide clinic from asymptomatic 
or mild symptoms to severe dyspnea, are dry 
cough, fever, and fatigue (3). In some cases, loss 
of taste, diarrhea and smell were seen (4). 
According to the studies conducted in China, 
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Introduction: The new coronavirus 2019 (COVID-19), which rapidly turned into a global pandemic, progresses with 
mild flu-like symptoms, suggesting that there may be damage to the nasociliary clearance. The study aimed to 
evaluate whether nasociliary clearance in individuals with Covid-19 is affected or not using the saccharin test. 
Materials and Methods: Saccharin test was applied to 47 PCR positive active COVID-19, 42 recovered PCR negative 
COVID-19, and 42 healthy group to evaluate their nasociliary functions and the result was calculated in minutes. 
Results: 42 (32.1%) recovered patients, 42 (32.1%) healthy, and 47 (35.9%) COVID-19 patients were included in the 
study. There were 13 women (31%), 29 men (69%) in the healthy, 18 women (42.9%), 24 men (57%) in the recovered 
group, 14 women (29.8%), and 33 men (70%) in the active patients. The mean times of saccharin nasociliary clearance 
were 24 (18-27) min in the active covid-19 patient group, 13 (8-17) min in the recovered covid-19 group, and 11 (8-
13) min in the healthy. There was difference between the groups in terms of the Saccharine test (p<0.001).  
Discussion: We observed that COVID-19 patients showed a negative effect on nasociliary clearance time in the early 
period, similar to viral infections that cause other upper respiratory tract infections. We detected rapid healing in 
nasociliary clearance after the COVID-19 disease effect wore off. 
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almost 80% of the cases overcome the disease 
with mild symptoms, severe symptoms develop 
in 15%, and intensive care is required in 5% 
of cases (4, 5). The definitive diagnosis is made 
by applying PCR (polymerase chain reaction) 
test to the swab taken from nasopharynx (3). 
  The upper and lower respiratory tracts have 
developed a very effective defense system to 
protect themselves against pathogens, toxins, 
and particle matter (6). Mucociliary clearance 
is the primary defense mechanism of the  
upper and lower respiratory tracts. Acquired 
or hereditary impairment of this process can 
cause some serious respiratory infections (7, 8). 
Mucociliary clearance, measured as the inhaled 
aerosol elimination time, serves as one of the 
cornerstones of this defense and is used to 
evaluate the combined effect of the mucosa-
ciliary system (8). Since it does not require 
topical anesthesia, is non-invasive, low cost, 
inexpensive, reliable, and easy to apply, the 
most preferred method to evaluate mucociliary 
clearance is the saccharin test (6,7, 9-11). 
  The coronavirus that causes COVID-19 disease 
can extend mucociliary clearance time and 
increase nasal resistance. This study aimed to 
evaluate the nasal mucociliary clearance time 
(NMCC) with the saccharin test in COVID-19. 
 

Materials and Methods 
Ethical Statement 
  Ethics committee approval was received from 
the Dicle University clinical research ethics 
committee (meeting date 26.11.2020 number 
07). Informed consent was obtained from all 
participants who participated in the study. This 
prospective study was conducted on 47 active 
covid-19 patients who were admitted to the 
Dicle University Pandemic Hospital flu policlinic 
between October and December 2020, who 
were diagnosed with RT-PCR positivity without 
taste and odor-related symptoms, 42 recovered 
Covid-19 groups who had two consecutive 
negative real-time RT-PCR tests at least with 

24- hour intervals and who do no longer need 
isolation in the absence of relevant clinical or 
epidemiological criteria, and 42 healthy group. 
Nurses, physicians and healthcare professionals 
who were healthy, well-fed, without a history of 
smoking, working at similar room temperatures 
and relative humidity, and in the similar 
environment, who agreed to be part of the 
study were included in the study. We performed 
the saccharine test for all hospitalized patients 
suspected of COVID-19 on day 1 of their 
hospitalization before receiving any treatment. 
 

Exclusion Criteria 
  Patients younger than 18 years and older than 
45 years, patients with complaints about smell 
and taste in COVID-19 infection, patients with 
nasal surgery history, patients with a previous 
history of smell and taste dysfunction, smokers, 
individuals with nasal polyp and allergic  
rhinitis have been excluded. The saccharin test  
was performed by the only rhinolaryngologist 
experienced in this field, wearing protective 
clothing, glasses, visor, and an N95 mask. While 
the patient was sitting in an upright position, a 
saccharine (1/4 saccharine tb) of approximately 
1 mm in diameter was placed on the medial side 
of the inferior turbinate using bayonet forceps. 
Patients were instructed not to snuffle, to try to 
clear their nose, or to sneeze during the test. 
  The total time (in minutes) from saccharine 
administration to the first sweet taste sensation 
is measure of mucociliary clearance. Transport 
time longer than twenty minutes indicates 
impaired mucociliary transport. The average 
saccharine time varies between 7 - 15 minutes. 
Values of time longer than 20 minutes were 
considered pathological in our study (12). If the 
patient did not taste any sweetness after 20 
minutes, an additional saccharin particle was 
placed in the anterior part of the subject's 
tongue to exclude loss of taste. In addition, 
patients with affected taste and odor levels 
were excluded from the study because they 
may affect the saccharin test. 
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Statistical Analysis 
 Analyzes were evaluated in the SPSS (Statistical 
Package for Social Sciences; SPSS Inc. Chicago, 
IL) 22 package programs. Descriptive data in the 
study were shown as n, % values in categorical 
data, and as median, interquartile range (25-75 
percentile values) values in continuous data. 
Chi-square analysis (Pearson Chi-square) was 
used to compare categorical variables between 
groups. The suitability of continuous variables 
to normal distribution was evaluated with the 
Kolmogorov- Smirnov Test. Since continuous 
variables were seen to be incompatible with 
normal distribution, the Kruskal Wallis test was 
used for comparison between more than two 
groups. The statistical significance level in the 
analysis was accepted as p<0.05. 
 

Results 
  47(35.9%) COVID-19, 42(32.1%) healed Covid-
19 patients, and 42 (32.1%) healthy individuals 
were included. There were 13 women (31%), 29 
men (69%) in the healthy, 18 women (42.9%), 
24 men (57%) in the recovered, 14 women 
(29.8%), and 33 men (70%) in the active patient 
group. No difference was found in terms of 
gender (p=0.368). The mean age of the healthy 
group was 30 (25-34) years, the mean age of 
the recovered group was 31.5 (29-36) years, 
and the mean age of the active patients' group 
was 34 (29-36) years. No significant difference 
was observed in terms of age (p=0.119). 
 

Figure-1: Group results according to the saccharine test 

There was a difference between the groups  
in terms of the Saccharine test (p<0.001). The 
difference was due to the difference between 
the patient and the healthy group, and the 
patient and the recovered (Table-1, Figure-1). 
No significance was determined between the 
recovered covid-19 and the healthy group. 
 

Discussion 
  The function of the mucus and ciliary system 
can be assessed by mucociliary clearance (13). 
Mucociliary clearance is the most important 
defense mechanism of the nasal respiratory 
epithelium, which plays a key role in the  
 defense mechanism of the upper and lower 
respiratory tracts (14). Mucociliary clearance is 
the measurement of the elimination of inhaled 
aerosols (15). Effective mucociliary clearance 
requires proper functioning of cilia and 
adequate mucus quantity. The abnormal ciliary 
function can cause chronic sepsis of the upper 
and lower respiratory tracts, and this has  
been reported to cause severe respiratory  
tract infections in susceptible individuals (9, 13). 
Potentially harmful substances are kept in  
this mucus layer and are removed from  
the nasal cavity towards the nasopharynx by  
the movements of the cilia (8,  13). Acute upper 
respiratory tract infections are known to disrupt 
the structure of ciliary cells and cause a 
deficiency in clearance. The incidence and 
variability of abnormal hair may be related to 
the severity and duration of clinical symptoms 
such as cough and rhinorrhea (16, 17). 
  The most common method for measuring 
mucociliary clearance is the saccharin test 
because it is practical, easy, and low cost (8, 17). 
Fever, cough, fatigue, and muscle pain are 
often the main symptoms of COVID-19 patients. 
Nasal congestion, headache, nasal flow, sore 
throat, vomiting, and diarrhea are considered 
as fewer common symptoms (18-23). In Europe, 
younger patients applied with symptoms 
related to otolaryngology more often than 
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older patients (24). European patients had a 
higher rate of odor-related disorders than 
Asian patients (24, 25). It has been suggested 
that olfactory dysfunction in COVID-19 infection 
may be associated with the involvement of  
the olfactory bulb or peripheral damage of 
olfactory receptor cells in the nasal neuro-
epithelium (26). It has been proposed that this 
may be more common in European due to 
higher ACE2 expression in the nasal mucosa 
(24-26). The elderly can have an irreversible 
course with sepsis, respiratory failure, heart 
failure, and septic shock when they present 
underlying chronic diseases such as heart 
disease and diabetes (27, 28). Cardiac disease 
and diabetes have been found to increase the 
risk of death twice more than other risk factors 
(27). Patients with mild to moderate symptoms 
have the opportunity to manage symptoms at 
home without the need for hospitalization, 
while patients with severe features should be 
followed up in intensive care units (19-21). 
 The damage caused by COVID-19 on the nasal 
mucosa is not known. In a study performed 
using the Nasal Schirmer test, no significant 
difference was found between the control 
group and COVID-19 patients in terms of nasal 
secretion. It states that anosmia is not affected 
by nasal mucosal secretions (29). We did not 
find any study evaluating nasociliary clearance 

in the literature. In this study, we evaluated the 
active patient group with COVID-19 infection 
who did not have any complaints about odor 
and taste, the patient group who had COVID-
19 and were accepted as recovered, and the 
healthy control group in terms of nasociliary 
clearance with the saccharin test. 
 In our study, we found a significant difference 
between the active COVID-19 patient and the 
recovered patient group, and the control 
group. No significant difference was observed 
between the recovered patient group and the 
healthy control group. In this study, we showed 
that COVID-19 disease shows a negative effect 
on nasociliary clearance and that nasociliary 
clearance has improved over time. 
  The limitation of our study was the fact that 
the saccharin test was performed on the day 
the patient was hospitalized for active patients. 
If it could be done on the days when the first 
symptoms started, it could provide us with 
more accurate data. In addition, the fact that we 
have a small ill patient group is considered a 
limitation of our study. We believe that studies 
evaluating more cases and earlier nasociliary 
clearance will be useful. 
 

Conclusions 
  COVID-19 patients showed a negative effect 
on nasociliary clearance time in the early 
period, similar to viral infections that cause 

Table 1. Comparisons by demographic values and tests 

Variables Recovered Covid-19 
(n=42) 

Healthy 
(n=42) 

Active Covid-19  
(n=47) P value 

Gender Number % Number % Number % 
 Women 18 42.9 13 31 14 29.8 0.368* 
 Men 24 57.1 29 69 33 70.2 

Age (years) 31.5 (29-36) 30 (25-34) 34 (29-36) 0.119** 

Saccharine (min) 13 (8-17)a 11 (8-13)a 24 (18-27)b <0.001** 

*Chi-square test, ** Kruskal Wallis test was performed. IQR: Interquartile Range a, b Groups which have the difference  
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other upper respiratory tract infections and we 
detected rapid healing in nasociliary clearance 
after COVID-19 effect wore off. More studies 
are needed to clarify the pathogenesis of the 
disorder in nasal mucosa of COVID-19. 
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