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ABSTRACT

Objective: It was aimed to evaluate the prevalence of symptoms, chronic diseases, lung CT findings
and blood parameters by dividing the patients hospitalized with the diagnosis of COVID-19 in our
hospital into two groups as PCR (polymerase chain reaction) (+) and PCR (-) and to compare the two
groups.

Material and Methods: Between January 2021 and June 2021, 451 patients who were hospitalized in
our hospital’s COVID-19 service and met the study criteria were included in the study. The patients were
divided into two groups as PCR (+) and PCR (-) according to PCR results. Demographic data, chronic
diseases, symptom prevalence, blood parameter results and lung CT findings of the patients were ana-
lyzed and compared between the two groups.

Results: Contact history was significantly higher in the PCR (-) group than in the PCR (+) group
(p=0.021). The distribution of chronic diseases did not differ according to the groups (p> 0.05). Smell
and taste disorders were significantly higher in the PCR (+) group than in the PCR (-) group (p= 0.019,
p= 0.007). Fever and diarrhea were found to be significantly higher in patients younger than 65 years
of age compared to those over 65 years of age (p< 0.001, p=0.039).The most common lung CT finding
was bilateral, peripheral, ground-glass appearance. Rates of lung findings did not differ according to
the groups (p> 0.05).There was no statistically significant difference in blood parameters according to
the groups (p> 0.05).

Conclusion: In COVID-19 patients, smell and taste disorders are observed significantly higher in the
PCR (+) group than in the PCR (-) group.
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COVID-19 Symptoms and Polymerase Chain Reaction Test

INTRODUCTION

A number of unexplained cases of pneumonia were
reported in December 2019 in Wuhan, China. This virus was
named as severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) by the World Health Organization (WHO) (1,2).
These viruses are commonly found in animals, but they are
known to affect humans due to mutations they have under-
gone in recent years (3). In the early days of the outbreak in
Wuhan, most patients with COVID-19 had a history of con-
tact with animal markets suggesting that the virus spread
from animals to humans. Later, with the increase in the
number of patients, the disease began to occur in people
who were not exposed to animal markets, and the virus was
shown to spread from person to person with an average
incubation period of 5.2 days (4).

General symptoms of COVID-19 are fever, cough, and
shortness of breath (5). In addition, patients present with
symptoms such as sore throat, headache, myalgia, diarrhea,
nausea, vomiting, nasal congestion, rhinorrhea, and smell
and taste disturbance. COVID-19 symptoms can affect all
systems, including the central nervous system, and findings
vary according to the system involved (6). In severe cases,
SARS-CoV-2 causes acute respiratory distress syndrome
(ARDS), and death (7). SARS-CoV-2 spread to countries such
as Germany, Italy, Spain and America in February 2020 and
affected the whole world in time, and WHO announced
SARS-CoV-2 as a pandemic (8,9). On March 1 1th, 2020, Tarki-
ye announced its first official case of COVID-19.

The symptoms of COVID-19 are so wide that almost
every clinic should be aware of these symptoms, patients
should be diagnosed and treated early, and necessary isola-
tion measures should be taken. The symptoms of COVID-19
may differ from country to country and the prevalence of
symptoms may vary due to reasons such as interracial
genetic factors, the mutation of the virus and the formation
of different strains.

In this study, it was aimed to evaluate the prevalence of
symptoms, chronic diseases, lung CT findings and blood
parameters by dividing the patients hospitalized with the
diagnosis of COVID-19 in our hospital into two groups as
PCR (+) and PCR (-) and to compare the two groups.

MATERIALS and METHODS

According to the COVID-19 guide of the General Direc-
torate of Public Health of the Ministry of Health, patients
who met the definition of probable/definite case and who
needed to be followed up in the hospital were included in
the study. Between the dates of January 2021 and June
2021, 648 patients hospitalized in the COVID-19 service of
our hospital were examined.

Patients with PCR results, blood parameters and lung
tomography were included in the study, and these results
were recorded from the hospital information system. The
patients were asked to fill out a questionnaire in which we
questioned their symptoms and chronic diseases. Patients
who could not fill out the questionnaire in which we ques-
tioned their symptoms and chronic diseases and those who
did not want to participate in the study were excluded from
the study. Four hundred and fifty-one patients who met the
study criteria were included in the study.

According to the COVID-19 guide of the Turkish Ministry
of Health, General Directorate of Public Health, “possible
cases” of COVID-19 are defined as:

1. At least one of the symptoms of fever and acute upper
respiratory tract infection (such as cough, shortness of
breath) that cannot be explained by any other reason and
that the patient or a relative was abroad 14 days before the
onset of symptoms,

2. At least one of the symptoms of fever and acute upper
respiratory tract infection (such as cough, shortness of
breath) that cannot be explained by any reason and the
patient has been in close contact with a person positive for
COVID-19 14 days before the onset of symptoms,

3. Itis necessary to have at least one of the symptoms of
fever and acute upper respiratory tract infection (such as
cough, shortness of breath) that cannot be explained by any
reason and to be hospitalized for treatment,

4.0r the sudden onset of fever without a runny nose and
shortness of breath.

“Definitive cases” are defined as patients whose
SARS-CoV-2 positivity meets the positive case definition
made in molecular methods (PCR).

Oropharyngeal and nasopharyngeal swabs were
obtained from patients with clinical symptoms of COVID-19.
Samples were sent to the laboratory, and reverse transcrip-
tion-polymerase chain reaction (RT-PCR) tests were per-
formed. Later, lung computed tomographies of the patients
were taken and blood was taken for hemogram, coagula-
tion, and biochemistry analysis.

Demographic data of the patients (age, sex, history of
contact, smoking and alcohol use), concomitant diseases
hypertension (HT), diabetes mellitus (DM), coronary artery
disease (CAD), chronic obstructive pulmonary disease
(COPD), chronic kidney failure (CRF) was questioned. “Con-
tact history” was considered to be close-range contact with
a person diagnosed with COVID-19.
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The results of blood parameters [procalcitonin, C-reac-
tive protein (CRP), ferritin, D-dimer, lymphocyte %, fibrino-
gen] were analyzed from the hospital registry system. Fever,
cough, dyspnea, sore throat, myalgia, rhinorrhea, taste per-
version, olfactory disorder and diarrhea were questioned.
Specific information about the sense of smell and taste was
assessed on a 0 to 10 numerical rating scale (NRS) (0: no
sense of smell/taste and 10: normal sense of smell/taste)(10).

Lung CT findings (retained lobe, involvement site, ground
glass appearance, pleural effusion, mediastinal/hilar lymph-
adenopathy) were obtained from the radiology information
system.

This study was approved by the ethics committee deci-
sion (Decision no: 1172, Date: 16.12.2020).

Statistical Analysis

Data analysis was performed using SPSS 22.0 package
program. Demographic data of the groups were compared
with Student’s t-test and Chi-square test, and blood parame-
ters were compared with Mann-Whitney U test. Comorbidi-
ties, symptoms, and lung CT findings were compared using
the Chi-square test. P-values <0.05 were considered signifi-
cant.

RESULTS

A total of 451 patients were included in the study, 147
were PCR (-) and 304 were PCR (+). Mean age was 61.88 +

14.09 years. There was no difference between the groups in
terms of mean age, age distribution, sex, smoking, and alco-
hol use. Contact history was higher in those who were PCR
negative groups (p= 0.021) (Table 1).

The most common chronic disease in both groups was
HT. The distribution of chronic diseases did not differ accord-
ing to the groups (p> 0.05) (Table 2).

The most common symptoms were myalgia (84.3%),
cough (72.9%), fever (64.5%), shortness of breath (63.6%),
smell disorders (48.8%), taste disorders (48.6%), sore throat
(34.1%), diarrhea (31.7%), and runny nose (15.7%). Patients
who were PCR (+) had higher rates of smell and taste disod-
ers (p=0.019, p= 0.007). Runny nose was more common in
those who were PCR (-), but no statistically significant differ-
ence was observed (p> 0.05). Although the presence of other
symptoms did not differ according to the groups
(p> 0.05), all symptoms except runny nose were found with
a higher rate in the PCR (+) group (Table 3).

Fever and diarrhea rates were significantly higher in those
aged under 65 years (p< 0.001, p=0.039). Although there was
no statistical difference according to the age groups, all
symptoms except dyspnea were found with a higher rate in
patients aged under 65 years (p> 0.05) (Table 4).

The most common lung CT finding was bilateral,
peripheral, ground-glass appearance. Rates of lung findings
did not differ according to the groups (p> 0.05) (Table 5).

Table 1. Average age, age distribution, sex, smoking, alcohol use, and contact history by groups

PCR (-) (n=147)

PCR (+) (n=304) Total (n=451)

Mean + SD min-max Mean + SD min-max Mean + SD min-max p1
Age 61.39 + 14.42 28-91 62.12 +13.95 18-97 61.88 + 14.09 18-97 0.605
n % n % n % p2
<65 76 51.7 160 52.6 236 523
Age (years) 0.853
>65 71 48.3 144 47.4 215 47.7
Female 58 39.5 135 444 193 42.8
Sex 0.319
Male 89 60.5 169 55.6 258 57.2
No 27 18.4 55 18.1 82 18.2
Smoke 0.943
Yes 120 81.6 249 81.9 369 81.8
No 137 93.2 286 94.1 423 93.8
Alcohol 0.716
Yes 10 6.8 18 5.9 28 6.2
No 89 60.5 149 49.0 238 528
Contact History 0.021
Yes 58 39.5 155 51.0 213 47.2

p1: Student’s t-test, p2: Chi-square test.
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Table 2. Chronic diseases by groups

Hypertension
Diabetes mellitus

Coronary artery disease

Chronic obstructive pulmonary disease

Chronic renal failure

p: Chi-square test.

PCR (-) (n=147)

%
59.2
49.7

30.6
11.0

PCR (+) (n=304)

%

57.2

34.2
30.9

14.5

Total (n=451)

n
261
218
141

139

%
57.9
483
313
30.8
133

0.695
0.696
0.052
0.947
0.304

Table 3. Distribution of symptoms according to groups

Sense of smell disorder
Sense of taste disorder
Myalgia

Fever

Cough

Diarrhea

Runny nose

Sore throat

Dyspnea

p: Chi-square test.

PCR (-) (n=147)

60

%
40.8
395
81.6
62.6
69.4
29.3
19.0
320
57.8

PCR (+) (n=304)

n
160
161
260
199
227
100

107
202

%

Total (n=451)

n
220
219
380
291
329
143

154
287

%
48.8
48.6
84.3
64.5
729
31.7
15.7
34.1
63.6

0.019
0.007
0.287
0.550
0.236
0.436
0.180
0.498
0.074

Table 4. Symptoms in patients over 65 and under 65 years of age

Age <65 years (n=236)

Sense of smell disorder
Sense of taste disorder
Myalgia

Fever

Cough

Diarrhea

Runny nose

Sore throat

Dyspnea

p: Chi-square test.

n
123
121
199
170

%
52.1
513
84.3
72.0
76.3
36.0
17.4
38.1
61.0

%
45.1
45.6
84.2
56.3
69.3
27.0
14.0
29.8
66.5

Age >65 years (n=215)

Total (n=451)

n
220
219
380
291
329
143

154
287

%
48.8
48.6
84.3
64.5

729

15.7
34.1
63.6

0.137
0.227
0.968
<0.001
0.096
0.039
0319
0.061
0.226
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Table 5. Lung findings of the groups
PCR (-) (n=147)

n %
Lung
No involvement 18 12.2
Right lung involvement 6 4.1
Left lung involvement 2 14
Bilateral involvement 121 823
Lung parenchyma
No involvement 16 10.9
Peripheral involvement 112 76.2
Central involvement 19 129
Ground-glass appearance in the lung
Yes 18 12.2
No 129 87.8
Pleural effusion
No 135 91.8
Yes 12 8.2
Mediastinal/hilar lymphadenopathy
uNo 141 95.9
Yes 6 4.1

p: Chi-square test.

Lymphopenia and increased D-dimer, procalcitonin, CRP,
ferritin, and fibrinogen were observed in all patients. D-di-
mer, procalcitonin, CRP, fibrinogen values were higher in the
PCR (-) group, and ferritin was higher in the PCR (+) group.
There was no statistically significant difference in blood
parameters according to the groups (p> 0.05) (Table 6).

DISCUSSION

World Health Organization announced the COVID-19 pan-
demic on March 11th, 2020, and reported 118.000 infected
cases and approximately 4.300 deaths from 115 countries
(11). According to the Centers for Disease Control and Preven-
tion (CDQ), transmission of SARS-CoV-2 occurs mostly from
person to person through respiratory droplets at a range of
180 ¢cm (12). Symptoms begin to appear after an average
incubation period of 4-5 days. In our study, we evaluated the
prevalence of symptoms, comorbid diseases, laboratory tests,
and lung CT findings in PCR (+) and PCR (-) patient groups.

PCR (+) (n=304) Total (n=451)

n % n % P
54 17.8 72 16.0
8 2.6 14 3.1
0.354
2 0.7 4 0.9
240 789 361 80.0
54 17.8 70 15.5
222 73.0 334 74.1 0.107
28 9.2 47 10.4
54 17.8 72 16.0
0.134
250 82.2 379 84.0
283 93.1 418 92.7
0.795
21 6.9 33 7.3
289 95.4 430 95.6
0.631
14 4.6 20 4.4

Symptoms may differ between studies in PCR (+) and
PCR (-) patients. In some studies, the most common symp-
tom in PCR (+) patients is cough (4,9), and myalgia and fever
are observed in some studies (6). In PCR (-) patients, fever or
cough is the most common symptom in different studies.
(6,9). In our study, myalgia was the most common symptom
in both PCR (+) and PCR (-) patients.

Smell and taste disorders are among the most specific
symptoms that cause patients with COVID-19 to present to
ENT clinics. Callica Utku et al., have detected taste and smell
disorders more in a PCR (+) group (p< 0.005), and Jerome et
al,, have found that smell and taste disorders are more fre-
quent in young female patients in their study (9,13). In a study
by Virtue et al., a PCR (+) COVID-19 group has been compared
with a control group consisting of healthy volunteers, and
61.7% of patients had a smell disorder and 27.2% had taste
disorders (p< 0.001) (14). Although histopathologic studies
indicate that there is damage to the olfactory mucosa, the
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Table 6. D-dimer, lymphocyte, procalcitonin, CRP, ferritin and fibrinogen values of the groups

PCR (-) (n=147)

PCR (+) (n=304)

Total (n=451)

Mean = SD Mean = SD Mean = SD
Median Median Median
(Q1-Q3) min-max (Q1-Q3) min-max (Q1-Q3) min-max p
. 1137.82 + 1428.93
D-dimer 1641.12 + 2779.2 1301.87 + 1984.09
100-22.700 710 0.5-11.000 0.5-22.700  0.057
(90-500) 792 (504-1320) 730 (456-1300)
(404.75-1290)
Lymphocyte 12.23 £9.01 15.59 £ 30.94 14.49 £ 25.95
1.2-51 0.2-526 0.2-526 0.076
(15-43) 10 (6-16) 11.35(7-19) 11(7-18)
o 454 + 49.66
Procalcitonin 0.79 +5.51 2.01 + 28.64
0.09 0.01-600 0.01-87 0.01-600  0.176
(0.05-2) 0.07 (0.04-0.19) 0.08 (0.04-0.2)
(0.05-0.23)
CRP 95.56 + 87.08 88.41+£85.46 90.74 + 85.96
0.7-487 1-600 0.7-600 0.435
(0-8) 77 [31-132] 74 [24.25-117] 75 [25-124]
Ferritin 457.96 + 412.64 738.23 £ 3009.57 646.88 + 2484.2
12-2710 7-48.000 7-48.000 0.314
(23-336) 321 (149-638) 290.5 (152.5-574.75) 300 (150-596)
Fibrinogen
(180-350) 541.5+191.31 16-988 513.1£163.72 20-900 52235+ 173.49 16-988 0.103*

p: Mann-Whitney U test, *:Student's t-test.

exact location of the damage is not yet understood (15).
Many patients who present to the otolaryngology clinic with
colds and flu are diagnosed as having post-viral anosmia.
Many studies have shown that the SARS-CoV-2 virus binds to
the ACE2 receptor. The places where these receptors are
most common, such as the lung, GIS mucosa, kidney, and
heart, are the places where the virus is most effective (16). In
addition, ACE2 receptors are found in the cheek, gingiva, and
most frequently on the tongue (17), which may explain taste
disorders. The cause of the olfactory disorder may be nasal
obstruction due to mechanical inflammation, damage to the
olfactory epithelium with neurotrauma, and involvement of
olfactory neurons (18). The smell and taste disorders in
SARS-CoV-2 may also be related to the neuroinvasive nature
of the virus. smell disorders may be seen more in European
patients because of the high ACE2 receptor expression in the
nasal mucosa. Smell and taste disorders may be the only
symptom in patients with COVID-19. In our study, smell and
taste disorders were found to be significantly higher in the
PCR (+) group (p=0.019, p= 0.007).

This symptom should be paid attention to in the isolation
of this disease. Many patients we consider as asymptomatic
continue to spread the virus in the society because smell and
taste disorders are not considered and questioned. In some
patients, smell and taste disorders are permanent. It is still
not clear in which patients it will be permanent, or after how
many days it improves in patients whose sense of smell and
taste returns.

The most common reasons for admission to ENT outpa-
tient clinics are non-specific upper respiratory tract symp-
toms such as runny nose, nasal congestion, sore throat,
headache, and smell-taste disorder. As in all viral diseases,
these symptoms constitute the highest rate of admissions to
ENT outpatient clinics in SARS-CoV-2. In our study, while
runny nose was observed more frequently in the PCR (-)
group, all other symptoms were observed more frequently in
the PCR (+) group. However, although very rare, symptoms
such as tinnitus, vertigo, cervical lymphadenopathy and par-
otitis have been reported in the literature.

In recent systematic reviews, total gastrointestinal symp-
toms have been found in 17.6%, including 26% anorexia,
12.5% diarrhea, 10.2% nausea-vomiting, and 9.2% abdomi-
nal pain, and viral RNA in stool has been demonstrated as
70.3% (19). Luis et al., have stated that the most common
symptoms are myalgia (56%), cough (53%), fever (43%), diar-
rhea (7.3%), and abdominal pain (3.7%) (5). Diarrhea is the
biggest risk factor for hospitalization. The virus may invade
the gastrointestinal tract because ACE2 receptors are abun-
dant in intestinal epithelial cells. Viral RNA has been detected
in the stool of 50% of patients. This rate has been found to be
higher in those with diarrhea. SARS-CoV-2 uses ACE2 recep-
tors as it enters the cell. ACE2 receptors are responsible for
intestinal inflammation, and recent studies have shown that
the presence of SARS-CoV-2 replication in the intestinal epi-
thelium indicates that the fecal-oral route may be a source of
contamination (20). In summary, diarrhea is an important
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symptom of hospitalization in patients with COVID-19 and
fecal-oral transmission should be considered. In our study,
diarrhea was seen in 31.7% of our patients, more than in the
most recent systematic reviews. As in the study of Callica Utku
et al,, diarrhea symptom was more common in the PCR (+)
group and became an important symptom on admission to
the hospital (9). For this reason, fecal-oral transmission should
be taken into consideration, and observation should be
increased. In our study, diarrhea was observed in 31.7% of the
total patients, but there was no significant difference between
the PCR (+) and PCR (-) groups. However, the incidence of
diarrhea in patients under 65 years of age is significantly
higher than those over 65 years of age.

COVID-19 symptoms can also vary according to age, sex,
and ethnicity. Callica Utku et al., have found a higher rate of
fever, myalgia, and taste disturbance in patients aged under
65 years, and cough symptoms in those aged over 65
years (9). In our study, while dyspnea was more common in
patients over 65 years of age, all other symptoms were more
common in patients under 65 years of age. Among the rea-
sons for the difference in symptoms among the studies,
inter-racial genetic polymorphism in ACE2 receptors, muta-
tion of the virus and different strains in different regions, and
the effect of sex hormones can be counted (13).

In patients with SARS-CoV-2, ground glass appearance,
especially bilateral lower regions placed circumferentially,
was detected on lung CT (4,6). While the most common
imaging was consolidation in the non-COVID group in lung
tomography, in the COVID-19 group, ground glass involve-
ment was seen most frequently, especially in the lower right
zone, with peripheral consolidation (21). In our study, similar
to this study, the most common lung finding was bilateral,
peripheral ground-glass appearance. Only 16% of our
patients had no lung findings, and pleural effusion and
lymphadenopathy were seen in very few patients.

Coagulopathy is quite common in patients with COVID-
19. Systemic microvascular thrombosis can occur in most
deaths. Little is known about d-dimer in patients with COVID,
which is thought to be important in the progression of
COVID-19. Yong et al., in their studies, have found higher
D-dimer levels on first admission in severe COVID-19 patients
than mild COVID-19 patients (p< 0.005) (22). During fol-
low-up, D-dimer levels decreased in the moderate group but
remained high in the severe disease group. D-dimer eleva-
tion is blamed for pulmonary thrombosis in severe
cases (23). D-dimer levels were found to be higher in the
group with CVS disease in the severe disease group com-
pared with those without CVS (cardiovascular system) dis-
ease (p< 0.005). The D-dimer levels of patients who died in

the severe disease group without CVS disease were signifi-
cantly higher than those who survived (p> 0.05). D-dimer
levels, which is a marker of coagulation activity, were found
to be significantly higher in patients with severe COVID-19.
Even D-dimer values higher than 1 pg/L are a biomarker for
mortality (24).

In a meta-analysis performed by Gita et al., a significant
decrease has been observed in leukocyte, neutrophil, and
platelet levels in seven studies, and a significant decrease in
lymphocyte and platelet levels, and a significant increase in
leukocyte, neutrophil, D-dimer, and CRP levels have been
observed in 26 studies (25). Low platelet count, especially in
severe COVID-19 infection, has made it an important labora-
tory parameter for use in both diagnosis and prognosis fol-
low-up. Low leukocyte and neutrophil counts are markers of
COVID-19 infection, but in contrast, higher numbers indicate
that COVID-19 is progressive. Although lymphocyte, D-dimer,
and CRP levels do not show diagnostic value, they all show
the severity of COVID-19. In the early stages of COVID-19 dis-
ease, circulating leukocytes and neutrophils are reduced with
suppression of the bone marrow by viral infection and
peripheral destruction. This process increases secondary bac-
terial infections in severe cases of COVID-19 and leukocytosis
occurs. Wang et al., have shown that leukocytosis and neutro-
philia are observed in deceased patients and those with
severe COVID-19 due to secondary infections or as a result of
cytokine storm caused by the infection, and these two
parameters are significantly increased compared with a
non-severe COVID-19 group (26). The mechanism of throm-
bocytopenia seen in early and late COVID-19 cases is multi-
factorial. Suppression of the bone marrow by viral load trig-
gers apoptosis by inhibiting the growth of megakaryocytes, a
progenitor cell, and platelet production decreases (27). In
addition, virus-triggered immune complexes increase plate-
let consumption due to lung damage and pulmonary throm-
bosis. Excessive thrombocytopenia can often occur due to
the development of DIC in severe and critical illness condi-
tions.

In our study, we evaluated the blood results of the
patients during their first admission to the emergency
department. While lymphocyte values were lower in the
PCR (-) group, D-dimer, procalcitonin, fibrinogen and CRP
values were higher. Ferritin values were higher in PCR (+)
group.

These laboratory parameters may be useful in distin-
guishing PCR (-) patients in the emergency department.

CONCLUSION

As a result, taste and smell disorders were significantly
higher in the PCR (+) group than in the PCR (-) group.
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