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Introduction identified as SARS-CoV-2, and it can create a picture of critical illness
that can range from a simple upper respiratory tract infection to severe

The causative agent of COVID-19, which turned into a pandemic in @ roshiratory and organ failure [1-3]. Vaccination campaigns are currentl
short time after it emerged in Wuhan, China, in December 2019, has been pirerory g [1-3] paig y
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underway over the world, but the disease has not yet been eradicated [4].
As aresult, the battle against COVID-19 continues. Although case fatality
rates are modest compared to SARS and MERS outbreaks, earlier studies
have demonstrated that the rate of spread of SARS-CoV-2 is higher than
other coronavirus epidemics in the last two decades [5]. The accumulation
of the first cases in those who came into contact with the Wuhan South
China Seafood City Market in the south of Wuhan suggested that the
causative agent was a zoonotic coronavirus [6]. However, soon the
reporting of imported cases and the increase in the epidemic rate [7] were
shown as evidence of human-to-human transmission [8], and it was
understood that this transmission occurred [6-10] by droplet route, contact
with the surfaces of the secretions of infected individuals, and possible
faecal-oral transmission [9, 10]. Given this information, being able to
diagnose sick individuals early plays a crucial role in bringing the disease
under control by breaking the chain of contact [11]. The high false-
negative rate of RT-PCR results, which is the gold-standard method in the
definitive diagnosis of COVID-19, problems in sample transport, lack of
kits in every hospital, problems experienced during sample collection, and
changing host dynamics (immune response, additional diseases, age,
gender, etc.) affecting viral load make the early diagnosis of the disease
difficult, and it makes it challenging to isolate sick individuals from
healthy individuals in the early period, notably in crowded hospitals
where patient admissions are high and logistically insufficient to provide
contact isolation, during periods when cases accumulate and in epidemic
regions [12, 13]. Particularly in COVID-19, where the contagiousness is
so high, many diagnostic tools have been tried to be developed to fill the
diagnostic gaps created by RT-PCR while also benefiting from the
synergistic effect with molecular tests, and thorax imaging has come to
the fore in this regard [13, 14]. Thoracic CT seems to be superior to chest
radiography [16], especially because infected individuals are
asymptomatic, can show symptoms even in the early stages of the disease,
have high sensitivity [15], and parenchymal features of COVID-19
pneumonia. Although its usage alone is not encouraged, it has been shown
to have benefits when combined with epidemiological, clinical,
laboratory, and molecular tests, such as the ability to detect disease early
in highly suspect cases and providing information about the disease's
stage and prognosis [17, 18]. However, there appears to be no clear
consensus in clinical practice regarding which clinical features should be
prioritized for imaging in COVID-19 patients [19]. Furthermore, if we
can recognize the epidemiological, clinical, and laboratory features
possibly associated with pneumonia, we can avoid overusing CT as a
diagnostic tool, protect patients from the risks of CT, such as radiation
and a contact chain, and develop a more cost-effective health economics
strategy [20, 21]. For these reasons, in our study, we sought to define
clinical features and laboratory findings that may be associated with
COVID-19 pneumonia in order to recognize the disease early in the
period before molecular tests are available in suspected COVID-19
patients who presented to the emergency department, allowing us to
isolate sick individuals as soon as possible and initiate treatment process.

Patients and Methods

After receiving approval from our faculty's Ethics Committee, we
retrospectively analysed patients who presented to the Baskent University
Emergency Medicine Clinic Emergency Service with COVID-19
symptoms and met the inclusion criteria between March 2020 and August
2020. We planned our study in accordance with the principles of the
"World Medical Association Declaration of Helsinki". We determined the
inclusion criteria to include all patients aged 18 years and older who were
evaluated in our emergency department with a pre-diagnosis of COVID-
19. The entire sample of our study consisted of 1,277 patients who met
the inclusion criteria. We retrospectively analysed the demographic
characteristics of the patients at admission, their comorbidities, their
complaints at the time of admission, the time they elapsed until they
applied to the emergency department, laboratory results, thorax computed
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tomography findings, PCR swab test results, the length of stay if
hospitalization occurred, the epicrisis of the department, whether they
needed non-invasive/invasive mechanical ventilation, whether they
received oxygen therapy, their morbidity and mortality information, and
the file notes recorded in the emergency department through the patient
information management system. We recorded all times in day format and
determined the primary outcome variable as 30-day mortality. In this
study, we examined the patients' CT findings over their documented CT
report records and classified them as positive if CT findings of COVID-
19 pneumonia were reported and negative if they were not. We identified
confirmed COVID-19 patients based on the positivity of RT-PCR swab
samples. We categorized the entire sample into three subgroups: those
with a final diagnosis of COVID-19 if the RT-PCR test is positive, those
with a non-COVID-19 diagnosis if their RT-PCR test is negative and
another diagnosis can explain their current status, and those whose final
diagnosis is uncertain (unable to be diagnosed) if RT-PCR test is negative,
but there is no additional differential diagnosis to explain the clinic and
COVID-19 is excluded. CT scans were performed with Siemens
'SOMATOM go. All' branded CT devices with 32 detectors were used in
the imaging of patients with suspected COVID-19 in the Radiology
department, and RT-PCR test analyses were performed with the 'Rotor-
Gene Q' brand RT-PCR device.

Statistical Analysis

Frequency (n) and percentage (%) values were used in the evaluation of
categorical variables as descriptive statistics in the study. Compliance of
numerical variables with normal distribution was examined by
Kolmogorov-Smirnov test of normality, and median (minimum-
maximum) values were given as descriptive statistics because numerical
variables were not suitable for normal distribution. The Mann-Whitney U
test and the Kruskal-Wallis test were used to examine whether there was
a statistical difference between the distributions of numerical variables.
In testing the dependency between categorical variables, Pearson Chi-
Square Test results were obtained when test assumptions were met, and
Fisher-Exact test results were obtained when not. Type | error probability
was determined as 0=0.05 in all hypothesis tests, and the SPSS v22.0
package program was used for statistical evaluations.

Results

In our study, which included 1,277 patients who were evaluated with a
preliminary diagnosis of COVID-19, CT findings were found to be
positive in 34.9% (n=396) of 1,136 patients who underwent thoracic CT.
53.3% (n=211) of those with positive CT findings were male, and there
was no statistically significant relationship between gender distribution
and CT findings (p=0.088). Those with positive CT findings were found
to be older than those with negative CT findings (p<0.001). When we
divided and compared the patients according to age groups as 18-44, 45-
64, and 65 and over, it was observed that 41.2% (n=305) of those with
negative CT findings (n=740) were in the 18-44 age group, and 54.8%
(n=217) of those with positive CT findings were (n=396) 65 and over age
group, and this distribution was found to be statistically significant
(p<0.001). Suspected exposure history comprised 13.6% (n=54/396) of
those with positive CT findings and 14.3% (n=106/740) of those with
negative CT findings (p=0.744). When we compared groups with and
without CT findings in terms of smoking, it was observed that active
smoking was more common in the group with negative CT findings
compared to those with positive CT findings, and it was rarer in non-
smokers (25.3% vs. 16.2% and 63% vs. 70% respectively; p=0.002).The
most common symptoms in patients with positive CT findings (n=396)
were dyspnoea (34.6% n=137), fatigue (31.3% n=124), fever (30.3%
n=120), and cough (27.5% n=109), respectively. Dyspnoea and cough
were statistically significantly higher in those with positive CT findings
(p=0.003 and p=0.009). Chest pain (21.1% [n=156] vs. 9.3% [n=37]) and
diarrhoea (9.3% [n=69] vs. 5.1% [n=20]) appeared to be more common
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in patients with negative CT findings than positive ones. There was no
significant relationship between any other symptoms observed in the
patients and CT findings in our study. The most common comorbidity in
both groups was HT, with 51% (n=202) of those with positive CT findings
and 36.4% (n=269) of those with negative CT findings. AF was the
second most common comorbidity in both groups (29.5% and 22.7%,
respectively) following HT, and it was more common in the group with
positive CT findings, as in HT (p=0.011). Other comorbidities associated
with positive CT findings were recorded as CAD (p=0.012), cancers
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(p<0.001), and CRF (p<0.001). The rate of positive CT findings was also
higher in patients (n=244) admitted to the service (72.1% [n=176],
p<0.001). We analysed the respiratory support treatments received by the
patients separately as conventional oxygen therapy, HFNO, NIMV, and
IMV, and CT finding positivity was found to be statistically associated
with any respiratory support treatment (p<0.001 for each treatment
model).In the analysis we conducted regarding the survival relationship,
death was observed in 19.4% (n=77) of those with positive CT findings
and 2.4% (n=18) of those with negative CT findings (p<0.001) (Table 1).

All CT positive | CT negative | Test Statistics p
(n=1136) (n=396) (n=740)
X (Min.-Max.) | X (Min.-Max.) | X(Min.-Max.)
Age 57 (18-99) 67 (19-97) 52 (18-99) U=97673,0 0,000
n | % n | % n | %
Age Group
18-44 375 | 33,0 70 17,7 305 41,2 x?=77,280 0,000
45-64 308 | 27,1 109 27,5 199 26,9
>65 453 | 39,9 217 54,8 236 31,9
Gender
Female 570 | 50,2 185 46,7 385 52,0 x?=2,909 0,088
Male 566 | 49,8 211 53,3 355 48,0
Exposure 160 | 14,1 54 13,6 106 14,3 x?=0,107 0,744
Smoke
Active smoker 251 | 221 64 16,2 187 25,3 x?>=12,479 0,002
Ex-smoker 141 | 124 54 13,6 87 11,8
No Smoking 744 | 65,5 278 70,2 466 63,0
Symptoms
Fever 340 | 29,9 120 30,3 220 29,7 x?=0,040 0,841
Cough 262 | 231 109 275 153 20,7 x?=6,821 0,009
Fatigue 330 | 29,0 124 31,3 206 27,8 x?=1,512 0,219
Dyspnoea 331 | 29,1 137 34,6 194 26,2 x?=8,773 0,003
Chest pain 193 | 17,0 37 9,3 156 21,1 x?=25,200 0,000
Myalgia 186 | 16,4 58 14,6 128 17,3 x?=1,324 0,250
Sore throat 105 | 9.2 33 8,3 72 9,7 x?=0,600 0,439
Headache 57 5,0 18 4,5 39 5,3 x?=0,284 0,594
Taste/Smell loss 17 1,5 9 2,3 8 1,1 x?=2,485 0,115
Diarrhoea 89 7,8 20 5,1 69 9,3 x?=6,525 0,011
Abdominal pain 95 8,4 26 6,6 69 9,3 x?=2,562 0,109
Nausea/Vomiting 148 | 13,0 52 13,1 96 13,0 x?=0,006 0,940
Comorbidities
HT 471 | 415 202 51,0 269 36,4 x?=22,838 0,000
DM 240 | 21,1 96 24,2 144 19,5 x?=3,541 0,060
CAD 237 | 20,9 99 25,0 138 18,6 x?=6,303 0,012
Heart Failure 82 72 34 8,6 48 6,5 x?=1,698 0,193
AF 285 | 25,1 117 29,5 168 22,7 x?=6,427 0,011
CA 97 8,5 52 13,1 45 6,1 x?=16,418 0,000
CRF 80 7,0 45 11,4 35 4,7 x?=17,342 0,000
Transplant 19 1,7 10 2,5 9 1,2 x2=0,688 0,101
Asthma/COPD 108 | 95 41 10,4 67 9,1 x?=0,506 0,477
Hospitalization
Service room 244 | 215 176 44,4 68 9,2 x?=190,107 0,000
ICU 127 11,2 45 11,4 82 11,1 x2=0,021 0,885
Respiratory Support
02 266 | 23,8 184 48,0 82 111 x?=189,655 0,000
HFENO 33 29 25 6,5 8 1,1 x?=26,100 0,000
NIMV 60 5,4 41 10,7 19 2,6 x?=32,831 0,000
IMV 80 7,1 62 16,2 18 2,4 x?=71,795 0,000
Death 95 8,4 77 19,4 18 2,4 x?=97,419 0,000

U=Mann-Whitney U test,

x?= Pearson's Chi Square test

Table 1. Clinical characteristics of patients who underwent CT in the whole sample.
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As in the whole sample, we compared CT findings with patient clinical
features in confirmed COVID-19 cases (Table 2). COVID-19 pneumonia
was detected in 71.2% (n=210) of a total of 295 (23.4%) patients with a
diagnosis of COVID-19 who were confirmed by RT-PCR positivity.
While 56.2% (n=118/210) of those with pneumonia were male, no
statistically significant correlation was found between gender distribution
and CT findings (p=0.449). In COVID-19 patients, the mean age was
55.5+19.3 years in males and 52.7+21.3 years in females (p=0.261). It
was observed that those with positive CT findings were older than those
with negative CT findings (p<0.001). When we compared the patients in
3 subgroups according to age groups, it was seen that 59.4% (n=38/64) of
those with negative CT findings were in the 18-44 age group, and 44.8%
(n=94/210) of those with positive CT findings were 65 and above age
group, and this distribution was found to be statistically significant
(p<0.001). Pneumonia was detected in 58.3% (n=49/84) of COVID-19
cases with a suspected exposure history (p=0.008). When we compared
the groups with and without pneumonia in terms of smoking, it was seen
that active cigarette use was more common in the group with negative CT
findings compared to those with positive CT findings and less frequent in
non-smokers (29.7% vs.14.3%and 53.1% vs. 71.0%, respectively;
p=0.030).The most common symptoms in patients with positive CT
findings were fever (40.5%; n=85/210) and fatigue (40.5%; n=85/210),
cough (32.9%; n=69/210), and dyspnoea (28.6%; n=60/210),
respectively. On the other hand, less common symptoms were recorded
as myalgia (19.5%), sore throat (11.9%), diarrhoea (7.6%), chest pain
(6.7%), and abdominal pain (6.7%), respectively. pain (4.8%) and loss of
taste/smell (4.3%). In COVID-19 patients, 88.2% (n=30/34) of those with
nausea/vomiting (n=34/295), 85.7% (n=60/70) of those with dyspnoea
(n=70/295), 64.4% (n=85/132) of those with fever (n=132/295), 56.8%
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(n=25/44) of those with sore throat (n=44/295), 56.2% (n=41/73) of those
with myalgia (73/295), and 50% (n=10/20) of those with headaches
(n=20/295) had positive CT findings. There was no significant
relationship between other symptoms and CT finding positivity (p>0.05).
When the time from the onset of symptoms to admittance to the
emergency room was compared, there was no significant difference
between the groups (3 (0-14) in the pneumonia group, 3 (0-7) in the CT-
negative group; p=0.318). As in the whole sample, the most common
comorbidity in cases diagnosed with COVID-19 was HT (33.9%;
n=100/295), followed by AF (19.3%; n=57/295), and the rates of HT and
AF were statistically significantly higher in those with COVID-19
pneumonia compared to the CT-negative group (p<0.001 and p=0.002,
respectively). HT was detected in 74.3% (n=26), and AF was detected in
60% (n=21) of 35 patients with COVID-19 pneumonia who reached the
primary end (p=0.102 and p=0.221). COVID-19 pneumonia was more
common in hospitalized patients (n=124), and hospitalization lengths
were longer in both emergency and ICU admissions (p<0.001 and
p=0.008).92.7% (n=115) of the patients admitted to the service were CT
positive and 7.3% (n=9) CT negative (p<0.001). However, there was no
statistically significant difference in terms of CT findings in COVID-19
cases in ICU (p=0.172). It was more common to have received
conventional oxygen therapy in patients with COVID-19 pneumonia
(p<0.001), but there was no correlation between other respiratory support
treatment models and CT positivity (p>0.05). In our analysis in terms of
the survival relationship, it was seen that 87.5% (n=35) of the COVID-19
cases who died had pneumonia (p<0.042).While 65.7% (n=23) of those
who died in the COVID-19 pneumonia group were men, 34.3% (n=13)
were women (p>0.05).

All CT positive | CT negative | Not taken Test statistics | p
(n=295) (n=210) (n=64) (n=21)
med (min- | med (min- | med (min-
max) max) max)
Age 54 (19-97) 61 (19-97) 40,5(19-86) 33 (21-75) x?=55,076* 0,000
n | % n [% n [ % n [ %
Age Group
18-44 101 | 34,2 47 224 |38 |594 16 | 76,2 x?=55,210 0,000
45-64 92 31,2 69 329 |20 |313 3 14,3
>65 102 | 34,6 94 448 |6 9,4 2 9,5
Gender
Female 127 | 431 92 438 |24 |375 11 | 524 x?>=1,599 0,449
Male 168 | 56,9 118 56,2 |40 | 625 10 | 47,6
Exposure 84 28,5 49 233 |27 | 422 8 38,1 x?=9,589 0,008
Smoke
Active smoker 53 18,0 30 14,3 19 | 29,7 4 19,0 F=10,237 0,030
Ex-smoker 43 14,6 31 14,8 11 17,2 1 4.8
No Smoking 199 | 674 149 710 |34 |531 16 | 76,2
Symptoms
Fever 132 | 447 85 405 |37 |578 10 | 476 x%=6,038 0,049
Cough 108 | 36,6 69 329 |27 |422 12 | 571 x?=5,947 0,051
Fatigue 127 | 431 85 405 |29 | 453 13 | 619 x?=3,746 0,154
Dyspnoea 70 23,7 60 286 |7 10,9 3 14,3 x?=9,542 0,008
Chest pain 20 6,8 14 6,7 6 9,4 0 0,0 F=1,758 0,410
Myalgia 73 24,7 41 195 |25 |391 7 33,3 x?=10,951 0,004
Sore throat 44 14,9 25 11,9 16 | 25,0 3 14,3 x%=6,635 0,036
Headache 20 6,8 10 4,8 6 9,4 4 19,0 F=6,516 0,031
Taste/Smell loss 13 4,4 9 4,3 3 4,7 1 4,8 F=0,355 1,000
Diarrhoea 25 8,5 16 7,6 6 9,4 3 14,3 x?=1,179 0,555
Abdominal pain 16 54 14 6,7 1 1,6 1 4,8 F=2,355 0,309
Nausea/\VVomiting 34 115 30 14,3 1 1,6 3 14,3 x?=7,956 0,019
Comorbidities
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HT 100 | 33,9 87 414 12 18,8 1 4,8 x?=19,825 0,000
DM 54 18,3 44 21,0 10 15,6 0 0 x?=5,997 0,050
CAD 48 16,3 41 195 |6 9,4 1 4,8 x%=5,907 0,052
Heart Failure 13 4,4 10 4,8 2 3,1 1 4,8 F=0,411 0,898
AF 57 19,3 51 243 |6 9,4 0 0 x?=12,411 0,002
CA 26 8,8 23 110 |3 4,7 0 0,0 x?=4,581 0,101
CRF 18 6,1 17 8,1 1 1,6 0 0,0 F=4,283 0,099
Transplant 10 3,4 6 29 4 6,3 0 0,0 F=1,934 0,357
Asthma/COPD 27 9,2 22 105 |4 6,3 1 4,8 x?=1,578 0,454
Hospitalization
Service room 124 | 420 115 54,8 9 14,1 0 0,0 X?=49,742 0,000
ICU 22 75 17 8,1 2 3,1 3 14,3 F=3,422 0,172
Respiratory Support
02 114 | 38,6 101 48,1 11 17,2 2 9,35 x?=27,849 0,000
HFNO 18 6,1 16 7,6 2 31 0 0,0 F=2,252 0,296
NIMV 26 8,8 22 105 |4 6,3 0 0,0 x?=3,275 0,194
IMV 35 11,9 31 148 |3 4,7 1 4,8 x%=5,852 0,054
Death 40 13,6 35 16,7 | 3 4,7 2 9,5 x%=6,320 0,042

*Kruskal-Wallis test

F= Fisher-Exact test

x%= Pearson's Chi Square test

Table 2. CT findings and clinical features in COVID-19 cases.

The analysis results of the relationship between pneumonia and vital
parameters and laboratory findings in COVID-19 patients are presented
in Table 3. Low saturation and high respiratory rate per minute at the time
of admission were associated with COVID-19 pneumonia. In the group

with COVID-19 pneumonia, haemoglobin, GFR, and pCO2 values were
recorded lower at the time of admission compared to patients with
negative CT, while leukocytes, neutrophils, CRP, D-dimer, LDH, hs-
troponin, AST, and bilirubin were recorded as higher (Table 3).

CT positive (n=210) CT negative (n=64) test statistics z p
med (min-max) med (min-max)

Laboratory
Hgb (g/dl) 13,8 (6,1-18,4) 15 (9,6-17,5) U=4617,0 -3,790 0,000
Platelet (thd/mcl) 197 (11-434) 202,5 (91-334) U=6437,5 -0,509 0,611

Platelet/lymphocyte (thd/mcl) 135 (4,3-813) 129,2 (47,9-580,4) U=6607,0 -0,147 0,883
WBC ( thd/mcl) 7 (0,5-54,8) 6,3 (2,8-20,8) U=5536,0 -2,133 0,033
Neutrophil (thd/mcl) 4,7 (0,2-49,7) 3,9(14-19,1) U=5074,5 -2,965 0,003
Lymphocyte (thd/mcl) 1,37 (0,22-13,44) 1,39 (0,51-4,28) U=6490,5 -0,414 0,679
CRP (mg/dl) 22,6 (2-328,2) 5,4 (2-236,1) U=3498,0 -5,817 0,000
D-dimer (mg/l) 0,6 (0,19-35,2) 0,39 (0,19-4,32) U=4550,0 -3,871 0,000
LDH (U/) 2415 (66-1971) 189,5 (102-741) U=4053,5 -4,805 0,000
CK (U 88 (8-2974) 84,5 (13-623) U=6158,0 -1,013 0,311
CK-MB (ug/l) 0,9 (0,1-175,3) 0,7 (0,2-16) U=6220,5 -0,902 0,367
hs-Troponin (ng/l) 5 (1-118376) 2 (1-631) U=4013,0 -5,020 0,000
Na (mmol/1) 137 (117-165) 138 (132-142) U=5559,5 -2,100 0,036
K (mmol/l) 4,3 (0,38-7) 4,2 (3,2-6,7) U=5975,0 -1,346 0,178
AST (Ul 22 (8-399) 18 (6-168) U=5016,0 -3,074 0,002
ALT (U/l) 20 (5-497) 19,5 (6-88) U=6668,0 -0,094 0,925
T. Bil. (mg/dl) 0,6 (0,2-3,3) 0,5(0,2-3,7) U=4988,0 -3,140 0,002
D. Bil. (mg/dl) 0,3(0,1-2,7) 0,2 (0,1-2,5) U=5031,0 -3,119 0,002
Glucose (mg/dl) 106 (39-622) 98,5 (64-301) U=5010,5 -3,081 0,002
Creatinine (mg/dl) 0,96 (0,56-9,07) 0,92 (0,64-9,3) U=6211,0 -0,917 0,359
BUN (mg/dl) 16 (7-124) 13 (6-88) U=4774,5 -3,510 0,000
GFR (ml/dk/1.73m2) 76 (5-128) 91 (4-125) U=4407,0 -4,168 0,000
pH 7,4 (7,02-7,6) 7,4 (7,26-7,51) U=5983,5 -1,181 0,238
pCO2 (%) 40,1 (20,1-402) 40,8 (30,2-66,4) U=5452,0 -2,140 0,032
HCO3 (mmol/l) 24,9 (8,2-32,2) 26,1 (16,2-31,2) U=5583,5 -1,900 0,057
Lactate (mmol/I) 1,8 (0,3-11,6) 1,3 (0,4-4,6) U=5291,5 -2,438 0,238

Vital sings
Fever 36,9 (33,5-39,5) 37,1 (36,0-39,4) U=5755,0 -1,741 0,082
Saturation 96 (56-100) 97 (80-100) U=3907,0 -5,064 0,000
RR/min 18 (12-32) 16 (12-26) U=4511,0 -3,995 0,000
Pulse 86 (52-155) 83 (66-132) U=6168,0 -0,942 0,346
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Systolic BP 126 (79-206) 130 (90-166) U=6323,0 -0,662 0,508
Dyastolic BP 70 (40-140) 71,5 (54-92) U=6243,5 -0,809 0,418
GCS 15 (3-15) 15 (15-15) U=6336,0 -1,951 0,051

Test statistics: Mann-Whitney U test
*thd/mcl: Thousand / Microliter

Table 3. Comparison of the distribution of CT findings, vital parameters and laboratory values in COVID-19 patients.

Discussion

The epidemiological, clinical, and laboratory features that may be
associated with the presence of pneumonia on thorax CT in suspected and
confirmed COVID-19 cases were investigated in this study. We
discovered that COVID-19 pneumonia patients were older and had
worse outcomes, that the prevalence of underlying comorbidities was
higher, that a history of suspected exposure was associated with
pneumonia, and that active smoking was more common in COVID-19
patients without pneumonia.

In parallel with previous studies [22], the fact that patients with COVID-
19 pneumonia were older in our study may be related to the fact that
SARS-CoV-2 causes more extensive alveolar damage and more
inflammatory exudation in elderly patients due to fundamental reasons
such as the fact that underlying comorbidities are more common than the
younger population, immune response blunting with age, and changing
pulmonary physiology [23, 24].

Even though the male sex ratio was found to be higher in patients with
COVID-19 pneumonia, we did not detect a statistically significant
difference in gender distribution in our study. Similar to our results, Li et
al. found that advanced age and the frequency of comorbidity were
associated with the severity of the disease, but they reported that they did
not detect a significant difference in terms of gender [25]. At this point,
we diverged from Chen et al.'s study in which they examined the
characteristics of 99 patients with COVID-19 pneumonia and found male
gender, advanced age, and comorbidity to be associated with pneumonia,
and from Palaiodimos et al.'s studies in which male gender was reported
as an independent risk factor for poor in-hospital outcomes and mortality
[26,27]. Similarly, advanced age and comorbidities were found to be
connected with the disease and poor outcomes in Wang et al.'s study of
138 hospitalized patients with COVID-19 pneumonia, but no relationship
between gender and prognosis could be detected [28]. The literature has
suggested that men are more prone to SARS-CoV-2 infection due to the
fact that ACE2 receptor expression is higher in men due to the change of
gonadal organs towards testicles, women have more immune-modulatory
genes due to the higher number of X chromosomes, women are more
careful about hygienic issues and men are more involved in social life [29,
30]. In our study, we think that the fact that male gender was not
associated with COVID-19 pneumonia, patients in the pneumonia group
were older; therefore, the immune response was decreased in both sexes
at an advanced age, regardless of gender, and they were equally
susceptible to the disease with geriatric physiological changes is related
to the fact that the high socio-cultural level of the region where our
hospital is located changes the environmental factors on gender.

Although the data related to smoking and COVID-19 pneumonia have not
been clarified yet, there are opinions that smoking predisposes to the
disease by impairing mucociliary activity, increasing ACE2 receptor
expression, and hand-mouth contact [31, 32]. On the other hand, there are
studies in which the relationship between smoking and COVID-19 could
not be demonstrated either at the receptor level or clinically and
prognostically [32, 33]. In short, more research is needed on the
relationship between smoking and COVID-19. The results of our study
data show an inverse relationship between smoking and the frequency of
pneumonia, but it should not be concluded that smoking protects from
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COVID-19 pneumonia. Our results may be related to the older age of the
group with COVID-19 pneumonia and the decrease in the frequency of
smoking in the older age group.

The most common symptoms in patients with COVID-19 pneumonia
were recorded as fever, fatigue, cough, and dyspnoea in our study. In this
respect, our results were in line with the literature data [34, 35]. Fever,
dyspnoea, headache, sore throat, myalgia, and nausea/vomiting at
presentation were associated with those with COVID-19 pneumonia
compared to COVID-19 cases without pneumonia. We discovered that,
in addition to the respiratory and systemic symptoms of viral pneumonia,
several patients with COVID-19 pneumonia had gastrointestinal
symptoms as their initial symptom and that nausea and vomiting were
related to the frequency of pneumonia in COVID-19 patients in our study;
and these findings may be related to the fact that the virus uses ACE2
receptors during its entry into the host cell and that ACE2 receptors are
located in most of our body systems, showing a wide distribution not only
in respiratory system cells but also in the gastrointestinal system,
hepatobiliary system, cardiovascular system, and central nervous system
[36, 37]. This pathogenesis is of a nature that explains the organ tropism
of SARS-CoV-2.

We found that the most common comorbidities were HT and AF, both in
the whole sample and in the COVID-19 cases, and both were observed
more frequently in the group with COVID-19 pneumonia. In the light of
literature, we know that the existence of comorbidities (such as pre-
existing chronic conditions, especially hypertension, cardiovascular
disease, and diabetes) are highly associated with catching COVID-19, and
the disease progresses more severely in those with comorbidities [38-41].
In a meta-analysis of 6,560 patients investigating the relationship between
HT and poor outcomes in patients with COVID-19 pneumonia, the
presence of HT was found to be associated with mortality, disease
severity, ICU rates, ARDS risk, and progression; however, this
association was reported to be more assertive in sub-studies with the
lower male gender [42]. While HT is associated with COVID-19
pneumonia, although mortality in this group is higher in percentage, a
statistical relationship between mortality rates and HT could not be
demonstrated in our study. We believe that there is a need for more
comprehensive studies investigating other patient factors that will affect
the relationship between mortality and COVID-19.

In most studies to date, AF has not been mentioned as a predictor or risk
factor for COVID-19 disease but as an arrhythmic complication caused
by the disease [43-45]. It has not been clearly demonstrated whether the
presence of AF is associated with poor outcomes in patients, but it has
been reported that newly developed AF during the course of COVID-19
disease worsens the results by increasing the risk of thromboembolism
[46]. Regarding the frequency of AF in COVID-19 patients, AF has been
reported to be among the top 10 comorbidities seen in COVID-19,
seventh, according to the New York State Department of Health data [47].
Similarly, AF was observed in 22% of COVID-19 patients who died of
COVID-19, according to Italian data [48]. AF was the second most
common condition in COVID-19 patients in our study, and it was strongly
linked to patients who died from COVID-19 pneumonia. These results
may be related to the increased ACE2 receptor expression in AF patients,
making AF patients more susceptible to SARS-CoV-2 infection [49].
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Similar to the literature in our study, pneumonia was associated with more
hospitalizations; the need for hospitalization was higher in patients with
COVID-19 than those without pneumonia, and the length of
hospitalization was longer. Presence of pneumonia was also associated
with the need for respiratory support. However, in our study, it was seen
that HFNO and mechanical ventilation (both NIMV and IMV) were
applied at lower percentages compared to previous studies [50] in patients
with COVID-19 pneumonia. We believe this is owing to the fact that
during the pandemic, patients with critical COVID-19 pneumonia were
referred to external centres due to our hospital's COVID-19 ICU's
inadequate capacity and so were excluded from the study. Patients with
COVID-19 pneumonia had lower saturation values at admission and
higher respiratory rates per minute, as expected and consistent with
literature data [25].

In our study, we found that haemoglobin, GFR, and pCO2 values at the
time of admission were lower, leukocytes, neutrophils, CRP, D-dimer,
LDH, hs-troponin, AST, and bilirubin values were higher in the group
with COVID-19 pneumonia compared to CT negative COVID-19
patients. Previous studies have revealed that acute phase reactants are
elevated in COVID-19 patients due to the activation of pro-inflammatory
pathways in SARS-CoV-2 infection, as in all viral and bacterial infections
[51]. We believe that our findings, which show that lymphocytopenia is
not associated with COVID-19 pneumonia, contrary to the literature, are
due to the fact that the patients are in the early stages of their disease,
between admission and onset of symptoms, and thus we are not yet
dealing with a cytokine storm that will cause lymphocyte apoptosis [52].
Moreover, the low pCO2 values at the time of admission in patients may
be related to the high respiratory rate per minute at the time of admission
and the early respiratory alkalosis.

Based on the negative CT findings in some of the patients with positive
RT-PCR test in our study, our results also support the literature
information that CT imaging alone will not be sufficient to exclude the
disease without RT-PCR test and that molecular tests should be used for
definitive diagnosis in highly suspicious cases and epidemic regions [53,
54].

Our study has some limitations. First, it is unclear what criteria clinicians
use in the emergency department to identify patients as highly suspected
cases of COVID-19; clinical gestalt was at the forefront in this regard,
which may have contributed to our study's low rate of
confirmed/suspected COVID-19 cases. Second, since it is unclear which
classification system radiologists define as “positive” for CT findings, a
study in which CT findings are reassessed, and a methodology plan in
which individual distributions of findings are analysed may positively
affect the results. Finally, the fact that most patients with critical
pneumonia were referred to external centres due to the lack of COVID-
19 ICU capacity in our hospital may have affected the distribution of
critically ill patients in our sample group and, therefore, the outcomes of
pneumonia cases.

In conclusion; advanced age, presence of pre-existing comorbidities,
fever and dyspnoea, myalgia, sore throat, headache or nausea-vomiting at
the time of admission, presence of a history of exposure, low saturation
and high respiratory rate at the time of admission, and high acute phase
reactants are associated with COVID-19 pneumonia, and being able to
identify these patient characteristics at the time of admission may affect
our decision for CT scan regardless of the RT-PCR result and may result
in early diagnosis and treatment of the disease.
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