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ÖZ 

Giriş: Koku kaybı COVID-19'da yaygın semptom haline gelmektedir. Bu çalışma, COVID-19 ve COVID 19 
Olmayan hastalarda hipozmi/anosmi sıklığını ve laboratuvar ve prognostik faktörler arasındaki ilişkiyi araştırmayı 
amaçlamaktadır. 

Gereç ve Yöntem: Çalışmaya gribal semptomları olan toplam 235 hasta dahil edildi. PCR onaylı COVID-19 ve 
COVID 19 olmayan hastaları karşılaştırdık. Koku alma duyusunu subjektif Görsel Analog Skala (GAS) ile 
değerlendirdik. Sinonazal semptomlar Sino-Nasal Outcome Test-22 (SNOT-22) ile değerlendirildi. Bu hastalar 
normal koku alma grubu, koku bozukluğu grubu olarak gruplara ayrıldı. Tüm hastalar klinik, demografik ve 
laboratuvar sonuçları ile değerlendirildi. 

Bulgular: RT-PCR pozitif, COVID-19 tanılı 120 hastada (%51,1) ve RT-PCR negatif 115 hasta (%49,9) olarak 2 
gruba ayrıldı. Koku alma bozukluğu olan hastalar koku alma bozukluğu olmayan hastalardan daha gençti (p = 
0.006). Koku alma bozukluğu olmayan hastalarda lenfopeni ve komorbid hastalıklar daha sık görüldü ( p=0.02, 
p=0.023, sırasıyla) Koku alma bozukluğu olan grupta toplam SNOT-22 puan ortalaması normal koku duyusu 
grubuna göre anlamlı olarak yüksekti (p = 0.000). 19 (%8,1) hastada izole koku kaybı vardı. 

Sonuç: COVID-19 hastalarında koku alma bozukluğunun yaygınlığı bir kanıt haline gelmiştir. Koku semptomları 
COVID-19 hastalığının erken tanısında önemli bir rol oynayabilir. Olfaktör semptomların varlığı gelecekte 
komorbidite, yaş, lenfopeni gibi prognostik bir kriter olabilir. 
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SUMMARY 

Introduction: Loss of smell is becoming common symptoms in COVID-19. This study aims to investigate 
frequency of hyposmia/anosmia and ageusia in COVID-19 patients and correlation between laboratory and 
prognostic factors. 

Material and Methods: A total of 235 patients with Influenza-Like Symptoms were included in the study. PCR-
confirmed testing and consistent with COVID-19. We assessed olfaction with subjective Visual Analog Scale 
(VAS). The sinonasal symptoms were evaluated through the Sino-Nasal Outcome Test-22 (SNOT-22). These 
patients divided groups as normal olfaction group, smell disorder group. All patients were evaluated with clinical, 
demographic and laboratory results. 

Results: COVID-19 was diagnosed by RT-PCR positive in 120 patients (51.1%) and by RT-PCR negative in the 
115 patient (49.9%). Patients with olfactory disorder was younger than patients without olfactory disorder patients 
(p = 0.006). Lymphopenia and comorbid diseases were seen more frequently in patients without olfactory disorder 
(p=0.02, p=0.023, respectively) The mean of total SNOT-22 scores was significantly higher in loss of smell group 
than normal olfaction group (p = 0.000). 19 (8.1%) patients had isolated loss of smell.  

Conclusion: Prevalence of olfactory disorder in COVID-19 patients has become an evidence. Olfactory 
symptoms may play an important role in early diagnosis of COVID-19 disease. Presence of olfactory symptoms 
may be a prognostic criteria such as comorbidity, age, lymphopenia in the future. 
 
 

 

INTRODUCTION 

The novel coronavirus emerged at the end of 
2019 in Wuhan in China and rapidly spreads 
China, Asia, Europe and all around the world. It’s 
highly contagious zoonosis and spreads human 
to human by respiratory secretions (1). It was 
named as 2019-nCoV at first, since similarity of 
severe acute respiratory syndrome coronavirus 
(SARS-CoV) then called severe acute respiratory 
syndrome coronavirus -2 (SARS-CoV-2) and the 
disease called coronavirus disease 2019 
(COVID-19) (2). 

From the December 31, to March 11, 2020, 
disease has affected all around the world, and 
over the 4000 deaths occured. Therefore, The 
World Health Organization (WHO) declared 
COVID-19 as a pandemic on March 11, 2020 
(3). First case was seen at the same time in our 
country. 

SARS-CoV-2 is thought to transmitted by droplet 
mainly and clinic symptomatology of coronavirus 
disease 2019 (COVID-19) ranges from 
asymptomatic, mild or moderate common cold to 
severe pulmonary dysfunction (4). The incubation 
period is 2-14 days. The transmission time hasn’t 
known but thought between 1-2 days before the 
onset of symptoms and at the end of clinic 
recovery (4). The viral load peak of the patients 
with SARS-CoV-2 occurs at the onset of 
symptoms and declines rapidly at the end of the 
1st week but can extend the 2nd week (5). 

Although well described common symptoms are 
fever, dry cough and dyspnea; other 
otorhinolaryngological, non-respiratory, 
gastrointestinal, ocular and neurological 
symptoms were also noted (4,5). Loss of smell 
and taste is becoming common symptoms in 
COVİD-19 (6-8). After spreading infection to 
worldwide, an increasing number of reports noted 
anosmia / hyposmia and loss of taste can be 
associated with the COVID-19 disease (7,8). In 
addition, some studies reported sudden anosmia 
or hyposmia can be initial manifestation of 
infection (8). Even olfactory and gustatory 
symptoms became one of most common 
symptoms and it can be evaluated as prognostic 
factors (9). 

This study aims to investigate frequency of 
hyposmia/anosmia and ageusia in COVID-19 
patients and correlation between laboratory and 
prognostic factors. 

MATERIAL AND METHODS 

Study design and patients 

A single institution, cross-sectional study 
assessing patient self-reported with clinical and 
epidemiological datas were conducted using a 
phone call on adult subjects who treated and 
discharged underwent at the tertiary academic 
hospital. Patients who were unable to answer or 
unreachable by telephone were excluded from 
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the study. Verbal and written informed consent 
was obtained before enrollment, and all data 
were reidentified. RT-PCR-confirmed testing 
consistent with COVID-19 between March 11, 
2020 and May 01, 2020. 

All patients were interviewed via telephone or 
were interviewed in the hospital.  Medical history 
and general symptoms related to COVID-19 were 
collected using hospital records and by telephone 
interview.  We assessed olfaction with subjective 
Visual Analog Scale (VAS) (9). Olfaction -VAS 
was tested as follows. 0 points as anosmia, 10 
points normal sense of smell, 1-9 points were 
evaluated as hyposmia. The sinonasal symptoms 
were evaluated through the Sino-Nasal Outcome 
Test-22 (SNOT-22). The Turkish validity and 
reliability of the SNOT-22 questionnaire was 
conducted by Cetin et al. The SNOT-22 test is 
developed specifically for chronic rhinosinusitis 
that is a 22-questions both nose, smell symptoms 
and general health. Each questions is between 0 
and 4 points (10). 

Hemoglobin, neutrophil, lymphocyte, platelet 
values taken from pretreatment blood sample 
were compared. Lymphocyte values as divided 
<1500/µL and ≥1500/ µL. 

All patients were evaluated with clinical, 
demographic and laboratory results. These 
patients divided groups as normal olfaction 
group, smell disorder group and RT-PCR positive 
and RT-PCR negative group. This study was 
approved by the ethics committee of Research 
and Training hospital and National Ministry of 
Health (Decision no:2020/199). 

Statistical analysis 

Descriptive statistics (arithmetic mean, median, 
minimum, maximum, standard deviation, and 
standard error) were calculated for all variables, 
an association between the groups were 
evaluated using the Chi-square test. 
The Independent Samples t test was used to 
compare the means of two independent groups 
and one way ANOVA test was applied to 
investigate continuous variable prognostic 
factors. All statistical analyses were performed 
using SPSS version 25.0 (IBM SPSS Statistics, 
Chicago, IL, USA). P<0.05 was considered 
statistically significant. 

RESULTS 

This retrospective study investigated patients had 
with COVID-19 related symptoms from March 11 
to May 1, 2020, who were hospitalized or 
discharged from a single referral center. A total of 
235 patients included in the study. 215 patients 
were interviewed via telephone and 20 patients 
were interviewed in the hospital. 

120 (51.1%) patients tested positive for COVID-
19 and 115 (49.9%) tested negative via RT-PCR. 

Demographics and clinical characteristics of 
Normal Olfaction and Smell disorder groups 

In normal olfaction group, the mean age of 118 
patients (53 women and 65 men) was 52.6±16.9 
(range, 19-90) years (Table 1.). In the smell 
disorder group, the mean age of 117 patients (57 
women and 60 men) was 46.9±14.4 (range, 19-
77) years (Table 1.). There was significant 
difference in the age of the groups (Pearson Chi-
Square test, p = 0.006) (Table 1.). The most 
common presenting symptoms of groups 
included cough, loss of smell and fever (Table 1.). 
No significant difference was found in the gender, 
presenting symptoms, habit of smoking, counts of 
haemoglobin, WBC, platelet, neutrophil between 
the two groups (Pearson Chi-Square test, p  > 
0.05) (Table 1.). 

The rate of comorbidities significantly higher in 
the smell disorder than normal olfactory groups 
(Pearson Chi-Square test, p = 0.023) (Table 1.). 
Fifty-one (43.2%) patients in normal olfaction 
group, 69 (58.9%) patients in smell disorder 
group tested positive via RT-PCR (Pearson Chi-
Square test, p = 0.016) (Table 1.). The mean of 
total SNOT-22 scores was significantly higher in 
loss of smell group than normal olfaction group 
(Independent Samples Test, p = 0.000), (Table 
1.). The lymphocyte counts was significantly 
lower in normal olfaction group than loss of smell 
group (Pearson Chi-Square test, p = 0.020), 
(Table 1.). 

19 (8.1%) patients had isolated loss of smell. The 
mean age of these patients was 45.7±17.4. There 
were 13 females and 6 males. 3 patients had a 
habit of smoking. 14 patients tested positive for 
COVID-19 via RT-PCR. The mean of total SNOT-
22 scores was 6.5±8.9 (2-41) (Table 1.). 
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Demographics and clinical characteristics of 
RT-PCR positive and RT-PCR negative groups 

In RT-PCR positive group, the mean age of 120 
patients (53 women and 67 men) was 47.3±14.9 
(range, 19-80) years (Table 1). In RT-PCR 
negative group, the mean age of 115 patients (57 
women and 58 men) was 52.4±16.7 (range, 19-
90) years (Table 2.). There were significant 
difference in the age of the groups (Pearson Chi-
Square test, p = 0.013), (Table 2.). The most 
common presenting symptoms of groups 
included cough, loss of smell, fever and fatigue 
(Table 2.). There were significant difference in 
some presenting symptoms like shortness of 
breath, nasal obstruction, and loss of smell 
(Pearson Chi-Square test, p = 0.033, p = 0.027, p 
= 0.043, respectively), (Table 2). No significant 
difference was found in the gender, other 
presenting symptoms, blood markers except 

neutrophil counts of the two groups (p > 0.05) 
(Table 2).   

The rate of comorbidities significantly higher in 
the RT-PCR positive than RT-PCR negative 
group (Pearson Chi-Square test, p = 0.838) 
(Table 2). 

A habit of smoking was significantly lower in RT-
PCR positive group than RT-PCR negative group 
(Pearson Chi-Square test, p = 0.029), (Table 2.).  
The mean of total SNOT-22 scores was 
significantly higher in RT-PCR positive group 
than RT-PCR negative group (Pearson Chi-
Square test, p = 0.028)  

(Table 2). The neutrophil counts was significantly 
lower in RT-PCR positive group than RT-PCR 
negative group (Pearson Chi-Square test, p = 
0.002) (Table 2).  

 
 
 

Table 1. Demographics and clinical characteristics of Normal Olfaction and Smell Disorder groups 

 Normal Olfaction group (n: 118) Smell disorder group (n: 117) P values* 

Age (years, mean±sd, min-max) 52.6±16.9 (19-90) 46.9±14.4 (19-77) 0.006 † 

Gender (Female;F,Male; M) F; 53, M; 65 F; 57, M; 60 0.559†† 

Symptoms    

Fatigue (n, %) 37 ( 31.4%) 47 (40.1%) 0.159†† 

Anorexia(n, %) 3 (2.5%) 5 (4.2%) 0.499†† 

Fever (n, %) 45 (38.1%) 58 (49.5%) 0.077†† 

Myalgia(n, %) 32 (27.1%) 30 (25.6%) 0.797†† 

Sore throat(n, %) 13 (11%) 11 (9.4%) 0.683†† 

Nasal congestion (n, %) 0 ( 0%) 5 (4.2%) 0.023†† 

Cough(n, %) 79 (66.9%) 72 (61.5%) 0.387†† 

Shortness of breath(n, %) 35 (29.7%) 26 (22.2%) 0.193†† 

Facial headache(n, %) 4 (3.4%) 7  (5.9%) 0.347†† 

Nausea (n, %) 16 (3.6%) 22 (18.8%) 0.275†† 

Smoking history (n, %) 27 (22.9%) 28 (23.9%) 0.849†† 

RT-PCR-positive (n, %) 51 (43.2%) 69, 58.9% 0.016†† 

Hgb(mean±sd, min-max) 13.4±1.7 13.2±1.7 0.349 † 

WBC (mean±sd, min-max) 6292±2581 6771±3668 0.252 † 

PLT (mean±sd, min-max) 226686±81556 239866±94138 0.256 † 

Lymphocyte(mean±sd,min-max) 1609±708 1836±766 0.020 † 

Neutrophil (mean±sd,min-max) 3848±2144 4159±3044 0.371 † 

SNOT-22  (mean±sd) 4.8±5.5 (0-24) 10.1±8.5 (2-43) 0.000 † 

Lymphocyte (<1500), n, % 58  (49.1%) 42 (35.8%) 0.025 †† 

† Independent Samples Test ,†† Pearson Chi-Square, * A P value < 0.05 was considered to be statistically significant. Significant 
p values are in bold. RT-PCR Reverse Transcriptase Polymerase Chain Reaction; CT Computed Tomography; Hgb 
Haemoglobin; WBC White Blood Cell; PLT Platelet; SNOT-22 Sino-Nasal Outcome Test 
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Table 2. Demographics and clinical characteristics of RT-PCR positive and RT-PCR negative groups 

 RT PCR positive (n:120) RT PCR negative (n:115) P values 

Age (years, mean±sd, min.-max.) 47.3±14.9 (19-80) 52.4±16.7 (19-90) 0.013† 

Gender (Female; F, Male; M) F; 53, M; 67 F; 57, M; 58 0.407†† 

Symptoms    

Loss of smell (n, %) 67, 55.8% 49, 42.6% 0.043†† 

Smoke(n, %) 21, 17.5% 34, 29.5% 0.029†† 

† Independent Samples Test,†† Pearson Chi-Square * A P value < 0.05 was considered to be statistically significant.  Significant 
p values are in bold. RT-PCR Real Time Polymerase Chain Reaction; CT Computed Tomography; Hgb Haemoglobin; WBC 
White Blood Cell; PLT Platelet; SNOT-22 Sino-Nasal Outcome Test 
 
 

 

DISCUSSION 

COVID-19 is usually associated with respiratory 
disease (11-13). COVID-19 can affect all systems 
in the body and varies range from respiratory 
system to neurological systems (11-13). The 
most common symptoms have been described 
fever, fatigue, cough and dyspnea (11-13). A 
small number of patients may be asymptomatic 
(11-13). Diagnosis is based on clinical 
characteristics and confirmed by a RT-PCR test 
of a respiratory tract swab specimen (11-13). The 
false negative results of the RT-PCR test is one 
of the serious problem (11-13). It is reported that 
RT-PCR test can be found positive only up to 59 
% of the COVID-19 (11-13). This is caused by 
some technical problems or features of the 
virus(11-13). 

Although COVID-19 is most commonly described 
by characteristic symptoms such as fever, dry 
cough, and shortness of breath, new recognized 
various symptoms range is myalgia to smell and 
taste dysfunction. In recent studies olfactory and 
gustatory symptoms has become evidence (11-
13). The American Academy of Otolaryngology 
Head and Neck Surgery and the British 
Association of Otorhinolaryngology now 
recommend the olfactory and gustatory 
symptoms should be included to the list of 
screening symptoms for COVID-19 (14). 

It has been reported that decreasing of smell 
function is 85.6% in COVID-19 patients in 
European population (15). Since initial anecdotal 
reports related to olfactory disorders in the March 
2020 prevalence of olfactory dysfunction reports 
has increased steadily in COVID-19 patients (15). 
Till now, it’s described a 5% to 85% range of 

smell loss (16). It was observed a 49.8% rate of 
loss of smell and taste in this study. Cough 
(64.3%), loss of smell (49.8%) and fever (43.8%) 
were found the most common symptoms in the 
patients. In this study we cannot find significant 
difference between male and female in view of 
olfactory dysfunction. Patients with olfactory 
disorder was younger than patients without 
olfactory disorder in this study.  Although some 
studies reported that olfactory dysfunction seen 
more in the female and younger patients. (15,16). 

It’s known that viral upper respiratory infections 
can lead to smell dysfunction in 
otorhinolaryngology practice (17-19). An 
inflammatory reaction of the nasal mucosa and 
the development of rhinorrhea can cause this 
dysfunction, post viral olfactory dysfunction can 
also cause anosmia (17-19). It has been 
investigated patients with post viral olfactory 
dysfunction to identified causative viruses and 
reported that coronavirusis clinically one cause of 
post viral olfactory dysfunction (17-19). 

Characteristic of olfactory disorder linked COVID-
19 infection commonly seems not association 
with rhinorrhea because patients don’t complain 
about rhinorrhea or nasal obstruction (18,19). 
Accordingly in this study there were 5 patients 
(2%) with nasal obstruction in all 235 patients. So 
there was nasal obstruction / rhinorrhea in the 5 
(0.04%) cases in the 117 patients with olfactory 
symptoms.   

Olfactory dysfunction with COVID- 19 patients do 
not have commonly influenza-like symptoms 
such as rhinorrhea and nasal obstruction (19,20). 
This leads to suspecting another pathogenesis 
for anosmia than mechanical nasal obstruction 
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(19,20). Angiotensin-Converting Enzyme 2 
(ACE2) was shown as the functional receptor for 
SARS-CoV-2, which is present in multiple human 
organs as olfactory epitel (19,20). ACE2 has 
been shown that existing along the aerodigestive 
tract, including the mucosa of the oral and the 
nasal cavity, and in the epithelium of the lungs 
and gastrointestinal tract (19,20). The high 
prevalence of olfactory symptoms in COVID-19 
patients may be related to ACE2 (19,20). 
Additionally it can be explained that SARS-CoV-2 
may cause other symptoms such as 
gastrointestinal, respituary and neurologic 
manifestations through direct or indirect 
mechanisms with expression and distribution of 
ACE2 (19,20). 

In the systematic review / meta-analysis about 
olfactory disorder with COVID-19 patients, 
prevalence of olfactory disorders was found as 
36.64% by using non validated instruments and 
with by using validated instruments showed an 
86.60% prevalence (21,22). Olfactory and gustatory 
disorder was performed by VAS in this study. This 
is a subjective method rather than objective 
methods.  Due to contamination risk and some 
difficulties in the reach in to patients this method 
has been chosen.  Loss of smell (49.8%) was 
second common symptom in the 235 patient with 
COVID 19 in this study. There were 42 patients 
(17.9%) with anosmia and 75 patients (31.9 %) 
with hyposmia. Olfactory disorder may be an 
important symptom of COVID-19 and also a 
significant predictor of asymptomatic COVID-19 
carriers. It has been shown that acute smell loss 
may be an early symptom associated with 
COVID-19 (22). There were 19 patients (8.08%) 
with COVID-19 which have only loss of smell 
symptom in this cohort. In some studies, ıt has 
been reported that some COVID-19 patients 
have only anosmia or hyposmia (23,24) Olfactory 
dysfunction was reported in 11.8% of cases 
before any other symptoms. Isolated sudden-
onset anosmia without nasal congestion or flu-
like symptoms may identify up to 25% COVID-19 
patients at the earliest clinical stages of the 
disease and should be used to screen for 
asymptomatic carriage (23,24). Olfactory 
dysfunction linked COVID-19 disese has been 
increased day by day (23,24). It’s important to 
detect, isolate and treat these patients to prevent 
transmission (23,24). 

Anosmia or hyposmia was frequently associated 
with dysgeusia in the studies (23,24). Because it 
is related to pathophysiology of taste and smell 
sense, gustatuar problems may occur in the 
diseases affecting olfactory systems (23,24). 
There were gustatory disorder in 114 patients 
(48.5%) and in all these patients have olfactory 
symptoms with olfactory disorder. Olfactor 
symptoms were associated with dysgeusia in 
97.4% of cases. It has been reported that 
olfactory dysfunctions are high associated with 
dysgeusia (24). 

SNOT-22 questionnaire was applied for the 
sinonasal symptoms including loss of taste and 
smell (10,25).  SNOT-22 frequently use in the 
sinonasal disease such as allergic rhinitis, 
chronic rhinosinusitis (25). There are some 
questions related to smell and taste function in 
the SNOT-22 questionnaire (25). During the 
COVID-19 pandemia especially SNOT-22 has 
been used for detected and identified for smell 
and gustatory functions in the COVID-19 patients 
(26,27). In this study, it was found high scores in 
the olfactory dysfunction linked COVID-19 
disease.  Thus, we can confirm our results on 
olfactory and taste symptoms. 

It has been found that smell dysfunction is 
associated with prognosis in COVID-19. We 
compared these groups in terms of prognostics 
factors such as demographic, laboratory and 
clinic findings. It was found that patients with 
smell disorders were younger than patients 
without olfactory disorder. Also lymphopenia and 
comorbid diseases were seen more frequently in 
patients without olfactory disorder in our study. In 
the literature it has been found that with smell 
loss associated with less lymphopenia and higher 
levels of albumin, suggesting a less severe 
reaction in COVID-19 patients (8,9,27). 

It has been found that significantly higher 
intubation, hospitalization, intensive care unit 
admission, acute respiratory distress syndrome in 
COVID-19 patients without olfactory dysfunction 
(8,9,27). 

In this study we did not use datas such as 
hospitalization, intensive care unit admission 
rate. We say that this factors are limits of study.  
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Positive results of RT-PCR have seen more in 
the COVID-19 patients with smell disorders. It 
has been reported that patients with lymphopenia 
and comorbid diseases have poor clinical 
prognosis (26,27). We observed that patients with 
olfactory symptoms have good clinical prognosis. 
Especially patients with isolated sudden-onset 
anosmia can be asymptomatic. Therefore it may 
be speculated if patients with COVID-19 have 
olfactory disorder, their clinical prognosis may be 
better. More information and comprehensive 
studies are needed for effect of olfactory disorder 
on prognosis in the COVID-19. 

There are some limitations of our study. Using 
the subjective methods to evaluate the olfactory 
and gustatory functions and prognosis of 
olfactory dysfunction with patients are the 
limitations of this study. These factors are 
significant limitations of this study and have to be 
evaluated in further studies. 

CONCLUSION 

Prevalence of olfactory disorder in COVID-19 
patients has become an evidence. Olfactory 
symptoms may play an important role in early 
diagnosis of COVID-19 disease. It should be 
considered as COVID-19 if patients have a loss 
of smell or taste function without nasal 
congestion or rhinorrhea. Presence of olfactory 
symptoms may be a prognostic criteria such as 
comorbidity, age, lymphopenia in the future.    
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