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Introduction: The aim of this study is to examine the story, clinical findings, initial computed tomography (CT) findings, and 
reverse transcription–polymerase chain reaction (RT-PCR) results and to evaluate the consistency of this data.
Methods: This is a multi-center retrospective study and out of patients aged 18 and over who were evaluated for Corona-
virus disease 2019 (COVID-19) in the emergency department between April 01, 2020 and May 01, 2020. Data regarding the 
patients such as age, gender, comorbidity, COVID-19 contact, symptoms, vital findings, laboratory parameters, CT findings, 
hospitalization status, and case fatality rate (CFR) were examined.
Results: About 62.4% of 687 patients were male, the mean age was 49.7. About 49.9% of patients had at least one comorbid-
ity. The most common symptoms were fever (61.6%), cough (56.5%), and dyspnea (33.2%). About 33.9% of patients had RT-
PCR positivity, 69.9% had CT positivity, and 72.5% had both RT-PCR and CT positivity. Sensitivity of CT was 72.5, its specificity 
was 31.5%, and its accuracy was 45.5%. Most common CT pattern was pure GGO (47.9%). CFR was 6% and it was significantly 
higher in both RT-PCR and CT positive patients (p=0.01). According to logistic regression analysis, male gender [p=0.037; 
odds ratio (OR): 0.385; 95% confidence interval (CI), 0.157–0.943], higher age (p=0.000; OR: 1.068; 95% CI, 1.031–1.106), and 
comorbidity presence (p=0.008; OR: 5.374; 95% CI, 1.539–7.618) were found to be associated with mortality.
Discussion and Conclusion: In our study, we found that using RT-PCR and CT together and supporting them with clinical 
data were the strongest approach in the diagnosis of COVID-19 cases.
Keywords: Computed tomography; COVID-19; Coronavirus; diagnosis; emergency medicine; mortality; 2019-nCoV.

Severe acute respiratory syndrome coronavirus 2 which 
causes severe respiratory syndrome, was first identified 

in Wuhan, China, and spread around the world, becoming a 
global public health problem[1]. When Coronavirus diease 
2019 (COVID-19) Pandemic was declared by the World 

Health Organization (WHO) in January 2020, the infection 
had reached 24 countries and five continents international-
ly[2]. In Turkey, the total number of COVID-19 cases by May 
14, 2020, was 143.114 and the total number of deaths from 
pandemic was declared as 3952[3].
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In the definitive diagnosis of COVID-19, reverse transcrip-
tion-polymerase chain reaction (RT-PCR) is used as a refer-
ence test[4]. However, thoracic computed tomography (CT) 
has been used as an important early diagnostic tool after 
being accepted in early detection of cases and determining 
the severity of the disease[5]. The most common patholog-
ical finding in studies where patient CTs are examined in 
COVID-19 pneumonia; is the existence of bilateral, multifocal, 
and peripheral ground glass opacities (GGO)[6-8]. These imag-
ing characteristics are considered to be the main findings 
that bring COVID-19 infection to mind, but they must be val-
idated with positive RT-PCR results for definitive diagnosis[9].

No specific treatment or vaccine is available for COVID-19 
yet[10]. Therefore, rapid detection and isolation of cases are 
the most important step that can affect the spread process 
of the infection. In the process of COVID-19 Pandemic, the 
most challenging aspect for clinicians was the inability to 
be diagnosed with a single laboratory parameter or radio-
logical imaging method. Our aim in this study was to exam-
ine the consistency of clinical findings, initial CT findings 
and RT-PCR results in possible/definitive COVID-19 cases. 
For this purpose, we evaluated in detail the compliance 
of the findings obtained during the clinical evaluation 
process, which began from the moment our patients first 
stepped into the emergency department, with diagnosis 
and imaging tests.

Materials and Methods

Study Design

This study is a multi-centered study with a retrospective 
design. The study was conducted in accordance with the 
principles of the Declaration of Helsinki. The ethics com-
mittee approval for the study was taken from the ethics 
committee of Atatürk University Faculty of Medicine (de-
cision number: 75). Data on patient applications between 
April 1,2020, and May 1, 2020, were obtained from the hos-
pital data system.

Patient Population and Clinical Data

The study included possible and definitive COVID-19 cases 
chosen among patients aged 18 and over who were eval-
uated in the emergency department during the COVID-19 
pandemic process, as specified in the algorithm of the Min-
istry of Health of the Republic of Turkey[11].

The study was organized in two different provinces, in two 
centers. One of the centers, Atatürk University Faculty of 
Medicine is a “pandemic hospital” and the emergency de-
partment has functioned normally in addition to admitting 

COVID-19 cases. The other center, Merkezefendi State Hospi-
tal, functioned as a “quarantine hospital,” and no other pa-
tient admissions were made to the emergency department 
except for possible and definitive COVID-19 cases. Patients 
applying as outpatients in both centers were evaluated and 
examined in accordance with the triage algorithm of our 
ministry (Appendix 1). Laboratory examinations of all pa-
tients in the study and unenhanced thoracic CT prompts 
were planned according to the algorithm (Appendix 2). 
Within 24 h of patient applications in both centers, the first 
RT-PCR test and the first CT imaging were performed. The 
second RT-PCR test was performed at least 48 h after the 
first. For patients with multiple RT-PCR assays, the diagno-
sis of COVID-19 was confirmed when any one of the nucleic 
acid test results was positive. To be included in the study:

1.	 Patient who meet the definition of possible/definitive 
case in terms of clinical, story, and physical examination 
findings

2.	 Patient with positive COVID-19 CT 

3.	 Patient whose first RT-PCR result is positive and comes 
with referral.

Patients who had met at least one of these three conditions 
were included in the study. Patients who do not comply 
with the possible and/or definitive COVID-19 case defini-
tion, those who do not have CT imaging made within 24 h 
of application, and patients with missing data in their files 
were excluded from the study.

Age, gender, comorbidity, admission and contact infor-
mation of patients; symptoms, vital findings, laboratory 
parameters, service/intensive care hospitalization status, 
hospital stay time, and case fatality rate (CFR) were retro-
spectively examined. Symptoms of fever, cough, and dys-
pnea were evaluated as “alarm symptoms.” Intensive care 
hospitalization, mortality, and increased hospital stay times 
were considered “poor outcome.”

CT Image Data Acquisition and Analysis

For the study, axial CT sections with a range of 5 mm were 
evaluated. All images were viewed on both lung (width, 
1500 HU; level, −700 HU) and mediastinal (width, 350 HU; 
level, 40 HU) settings. CT images of patients were evaluated 
together by two emergency medical professionals with at 
least 10 years of experience, who knew the clinical data of 
patients but were blind about RT-PCR results. These results 
were compared with radiology reports in the hospital sys-
tem. Accordingly, patients were evaluated in two groups as 
CT positive and CT negative. In addition, the CT findings 
detected were recorded in detail. Kappa analysis was per-
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formed for the correlation of CT reports between radiology 
reporting service and emergency medicine specialists.

The review of CT findings associated with COVID-19 lung in-
volvement was conducted using four different categories[12].

1.	 Lung involvement: Right/left/bilateral 

2.	 Extent of lesions; focal, multifocal, diffuse

3.	 Pattern of opacities;

•	 Pure GGO pattern (ground glass appearance with a 
clear view of pulmonary vessels) (Fig. 1).

•	 Complicated GGO pattern (GGO with reticular and/or 

interlobular septal thickening pattern) (Fig. 2, 3). 

•	 Consolidation pattern (the presence of homogeneous 
opacities where the vessels are obliterated) (Fig. 4).

•	 Mixed pattern [a combination of consolidation, (GGO), 
and reticular opacities] (Fig. 5).

4.	 Accompanying radiological finding; the presence of 
pleural effusion, atelectasis, nodule, lymphadenopathy, 
(defined as lymph node size ≥10 mm in short-axis di-
mension).

A subgroup was created for cases with pure GGO and com-
plicated GGO pattern while examining lesion patterns. This 
subgroup was described as “GGO-related pattern.”

Figure 1. A 30-year-old woman who had a positive contact history 
but no symptoms. She had a positive initial reverse transcription–
polymerase chain reaction result. Axial computed tomography im-
age shows unilateral multifocal lesions with pure ground-glass opac-
ities in a rounded morphology.

Figure 3. A 52-year-old woman who had cough and dyspnea and 
had positive initial reverse transcription–polymerase chain reaction 
result. Axial computed tomography image shows a rounded ground-
glass opacity with subpleural distribution and thickened interlobular 
septa, presenting as typical crazy paving pattern (arrow).

Figure 4. A 66-year-old woman had fever, cough, and dyspnea and 
had multiple positive reverse transcription-polymerase chain reac-
tion results. Axial computed tomography image shows unilateral fo-
cal pulmonary consolidation.

Figure 2. A 51-year-old man who had fever and cough and a positive 
initial reverse transcription–polymerase chain reaction result. Axial 
computed tomography image shows multifocal, peripheral, patchy, 
and band-like ground-glass opacities together.
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Statistical Analysis

All statistical analyses were performed in IBM SPSS Statistics 
for Windows, Version 20.0 (IBM Corp., Armonk, NY, USA). Nor-
mal distribution was tested with the Kolmogorov–Smirnov 
test. Percentages and frequencies for categorical variables 
and mean (±standard deviation) values for continuous 
variables were determined. The Student’s t-test was used 
for two continuous group comparisons. The Pearson’s χ2-
test was used for categorical variables. The inter-observer 
agreement was analyzed by kappa analysis. By considering 
RT-PCR results as a reference for COVID-19 diagnosis, sensi-
tivity, specificity, accuracy, positive predictive value (PPV), 
and negative predictive value (NPV) for CT were calculated.

About 95% confidence interval (CI) for these values was 
provided by the Wilson score method. With logistic regres-
sion analysis, the arguments that can be effective on mor-
tality termination were examined and odds ratio (OR) data 
were specified. P=0.05 was considered significant.

Results

Patient Characteristics

Of the 687 patients included in the study, 429 (62.4%) male 
and 258 (37.6%) women. The average age was 49.7±19.1 
(range 18–94). The number of patients with at least one 
comorbid disease was 343 (49.9%). The most frequent co-
morbid diseases were listed as hypertension (28.8%) and 
chronic pulmonary diseases (16.3%). There was no signif-

icant difference between patients in the study for RT-PCR 
positivity and CT positivity (p>0.05). No significant rela-
tionship was detected between the presence of comor-
bid disease and RT-PCR positivity (p>0.05). CT positivity 
was higher in those with comorbid disease compared 
to other patients (p=0.001). In addition, length of stay in 
hospital for those with comorbid disease had increased 
significantly (mean difference: -0.94, 95% CI: −1.56, −0.29) 
(p=0.004). Patient age, gender, and comorbidity data are 
summarized in Table 1.

Symptoms

646 of all patients (94%) had at least one symptom. The 
most common symptoms were high fever (61.6%), cough 
(56.5%), and dyspnea (33.2%). The relationship between 
fever, cough and dyspnea, and diagnostic tests is shown in 
Table 2. The most common alarm symptoms were fever for 
56 patients with only positive RT-PCR among 646 patients 
with symptoms (51.8%). Among these patients with symp-
toms, coughing was the most common alarm symptom for 
patients with only CT positive (67.6%). The most common 
alarm symptom among 157 patients with symptoms hav-
ing both RT-PCR and CT positive results was fever (67.5%). 
Only 41 (6%) of patients in the study had no symptoms. In 
27 of these, 41 patients (65.9%) CT positivity and in 20 pa-
tients (48.8%) PCR positivity were present.

Vital Signs

The vital findings of the patients are shown in Table 1. The 
average fever measured in patients with symptoms com-
pared to those with no symptoms was measured to be 
highly significant (mean difference: −0.55, 95% CI: −0.73, 
−0.36) (p=0.000). Oxygen saturation values were also sig-
nificantly lower in patients with any symptom (mean dif-
ference: 1.76, 95% CI: 1.13, 2.38) (p=0.000). CT positive 
patients’ saturation values were significantly lower (mean 
difference: 1.53, 95% CI: 0.92, 2.14) (p=0.000).

Diagnostic Procedures

High level of concordance between the researchers who 
evaluated the patient’s radiologic reports was found to be 
(k=0.92) (p<0.001). When the RT-PCR results of the patients 
were examined, 233 were positive and 454 were negative, 
and the RT-PCR positivity rate was 33.9% (95% CI: 30–37%). 
Thoracic CT results were positive in 480 patients and neg-
ative in 207 patients and the CT positivity rate was 69.9% 
(95% CI: 66–73%). Among RT-PCR positive patients, the 
rate of patients with positive CT was 169/233 (72.5%) and 
157 of the 169 patients with both RT-PCR and CT positive 

Figure 5. A 42-year-old man who had cough and dyspnea and had 
positive reverse transcription–polymerase chain reaction results. Ax-
ial computed tomography image shows multiple bilateral consolida-
tions with ground-glass opacities in subpleural region of the lower 
lobes (mixed pattern).
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Table 1. Patient characteristics and laboratory results

Parameters	 All patients	 Both RT-PCR and CT (+) patients (n=169)	 p

Gender, n (%)			 
	 Male	 429 (62.4)	 97 (57.4)	 0.119
	 Female	 258 (37.6)	 72 (42.6)	
Age, n (%)	 49.7±19.1	 53.2±16.7	 0.003
	 Admission type			 
	 Transferred from another hospital	 497 (72.3)	 139 (82.2)	 0.001
	 Transferred from home	 147 (21.4)	 27 (16.0)	 0.048
	 Direct application	 43 (6.3)	 3 (1.8)	 0.006
	 Positive contact history	 109 (15.9)	 49 (29.0)	 0.000
Comorbidities, n (%)
	 Any	 344 (50.1)	 89 (52.7)	 0.413
	 Hypertension	 198 (28.8)	 57 (33.7)	 0.105
	 Chronic respiratory diseases*	 112 (16.3)	 19 (11.2)	 0.040
	 Cardiovascular disease	 83 (12.1)	 21 (12.4)	 0.874
	 Diabetes mellitus	 76 (11.1)	 27 (16.0)	 0.019
	 Cerebrovascular diseases	 31 (4.5)	 5 (3.0)	 0.262
	 Chronic kidney disease	 22 (3.2)	 2 (1.2)	 0.086
	 Other	 47 (6.8)	 16 (9.5)	 0.119
	 Duration of symptoms, day	 2.5±1.0	 2.6±0.9	 0.366
Symptoms, n (%)			 
	 Any	 646(94.0)	 157 (92.9)	 0.474
	 Fever	 420 (61.1)	 106 (65.4)	 0.439
	 Cough	 388 (56.5)	 84 (51.9)	 0.065
	 Dyspnea	 228 (33.2)	 55 (34.0)	 0.955
	 Myalgia	 105 (15.3)	 28 (17.6)	 0.495
	 Fatigue	 85 (12.4)	 18 (11.1)	 0.479
	 Weakness	 53 (7.7)	 21 (13.4)	 0.008
	 Chest pain	 40 (5.8)	 13 (8.0)	 0.209
	 Headache	 39 (5.7)	 8 (5.0)	 0.578
	 Nausea/Vomiting	 35 (5.1)	 13 (8.0)	 0.068
	 Perspiration	 35 (5.1)	 16 (9.9)	 0.002
	 Diarrhea	 26 (3.8)	 6 (3.7)	 0.887
Vital signs
	 Body temperature, °C	 37.4±1.0	 37.3±0.9	 0.008
	 Systolic blood pressure, mmHg	 132±22	 130±21	 0.088
	 Diastolic blood pressure, mmHg	 80±12	 80±11	 0.562
	 Heart rate, bpm	 92±16	 89±15	 0.003
	 Oxygen saturation, %	 96±4	 95±6	 0.008
Laboratory results			 
	 Leukocyte count (×109/L; normal range 4–10)	 9.2±4.1	 7.3±3.5	 0.000
	 Neutrophil count (×109/L; normal range 2–7)	 6.8±3.9	 5.2±3.3	 0.000
	 Lymphocyte count (×109/L; normal range 0.8–4)	 1.7±0.9	 1.5±0.7	 0.000
	 Platelet count (×109/L; normal range 150–450)	 227.25±77.42	 217.82±70.45	 0.036
	 Hemoglobin level (g/L; normal range 11.7–15.5)	 13.4±2.2	 13.8±2.0	 0.096
	 Procalcitonin (ng/mL; normal range 0–0.1)	 0.01 (IQR: 0.09)	 0.1 (IQR: 0.09)	 0.755
	 D-dimer (ng/mL; normal range 0–150)	 150 (IQR: 162)	 150 (IQR: 0.116)	 0.102
	 Troponin I (ng/mL; normal range 0–0.02) 	 0.003 (IQR: 0.007)	 0.003 (IQR: 0.008)	 0.283
	 CRP (mg/L; normal range 0–3)	 46.29±59.72	 49.37±66.28	 0.233

IQR: Interquartile range; RT-PCR: Real-time polymerase chain reaction; CRP: C-reactive protein; CT: Computed tomography; *: Chronic respiratory diseases 
includes chronic obstructive pulmonary disease and asthma.
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results (92.9%) had at least one symptom. The rate of CT 
positive patients among patients with negative RT-PCR was 
311/454 (68.5%). 

When we accept RT-PCR as a standard diagnostic method; 
CT’s sensitivity was 72.5% (95% CI, 66–78%), specificity 
was 31.5% (95% CI, 27–36%), and accuracy was 45.5% 
(95% CI, 42–49%) PPV and NPV for CT as diagnostic test 
were 35.2% and 69.1%, respectively. PLR and NLR were 
1.05 and 0.87, respectively. According to symptom pres-
ence and contact history, CT’s diagnostic performance is 
shown in Table 3. CT’s specificity was 31.6% and 44.1%, 
respectively, in the presence of at least one symptom 
and presence of contact history situations. However, 
there was no significant difference in CT positivity rates 
according to the presence of symptoms and contact his-
tory in the RT-PCR positive patient group (p=0.189 and 
p=0.090). The relationship between CT positivity and 
symptoms was examined among patients with RT-PCR 
positive. Frequency of fever, cough, and dyspnea (alarm 
symptoms) was higher in patients with CT positive pa-
tients (p=0.016).

Laboratory Findings

Laboratory findings of both RT-PCR and CT positive pa-
tients are summarized in Table 1. When laboratory findings 
regarding the relationship with mortality were examined, 
the neutrophil and lymphocyte counts of patients with 
exitus were significantly lower compared to other patients 
(p=0.006 and p=0.000, respectively). Median D dimer, pro-
calcitonin, troponin values, and mean C-reactive protein 

(CRP) values in patients with exitus were also significantly 
higher. For each of these laboratory parameters, the calcu-
lated P value was 0.000.

Table 2. Relationship between test positivity and incidence of alarm symptoms among patients with symptoms

Patients with any symptom	 Only RT-PCR(+)	 Only CT (+)	 Both RT-PCR and CT (+)	 p 
n=646	 n=56	 n=296	 n=157

Alarm symptoms (%)				  
	 Fever	 29 (51.8)*	 172 (58.1)	 106 (67.5)	 *0.030
	 Cough	 22 (39.3)	 200 (67.6)*	 84 (53.5)	 *0.000
	 Dyspnea	 11 (19.6)	 126 (42.6)*	 55 (35.0)	 *0.000

CT: Computed tomography; RT-PCR: Real-time polymerase chain reaction; *: Those with significant relationship between test positivity and symptom presence 
has been marked.

Table 3. The performance of CT for COVID-19 infection with RT-PCR result as reference

	 Sensitivity	 Specificity	 PPV	 NPV	 Accuracy

All patients, % (n=687)	 72.5 (169/233)	 31.5 (143/454)	 35.2 (169/480)	 69.1 (143/207)	 45.4 (312/687)
Patients with any symptom,% (n=646)	 73.7 (157/213)	 31.6 (137/433)	 34.6 (157/453)	 70.9 (137/193)	 45.5 (294/646)
Patients with contact history,% (n=109)	 65.3 (49/75)	 44.1 (15/34)	 72.1 (49/68)	 36.5 (15/41)	 58.7 (64/109)

CT: Computed tomography; NPV: Negative predictive value; RT-PCR: Real-time polymerase chain reaction; PPV: Positive predictive value.

Table 4. Imaging findings of CT positive patients with COVID-19

Lung involvement	 CT (+)	 Both CT	 p 
	 patients	 and RT-PCR (+) 
	 n=480)	 patients 
		  (n=169)

Right (%)	 114 (23.8)	 22 (13.0)	 0.000
Left (%)	 79 (16.5)	 16 (9.5)	 0.002
Bilateral (%)	 287 (59.8)	 131 (77.5)	 0.000
Extent of lesions (%)
	 Focal	 194 (40.4)	 60 (35.5)	 0.106
	 Multifocal	 230 (47.9)	 77 (45.6)	 0.447
	 Diffuse	 56 (11.7)	 32 (18.9)	 0.000
	 Peripheral distribution	 211(44.0)	 87(51.5)	 0.014
Pattern of opacities (%)
	 Pure GGO	 230 (47.9)	 91 (53.8)	 0.055
	 Complicated GGO	 74 (15.4)	 32 (18.9)	 0.116
	 Consolidation	 61 (12.7)	 9 (5.3)	 0.000
	 Mixed	 115 (24.0)	 37 (21.9)	 0.435
Other findings (%)
	 Pleural effusion	 53 (10.9)	 16 (9.5)	 0.471
	 Pulmonary nodules	 48 (9.9)	 13 (7.7)	 0.246
	 Pulmonary fibrosis	 16 (3.3)	 10 (6.0)	 0.017
	 Pleural thickening	 15 (3.1)	 12 (7.1)	 0.000
	 Lymphadenopathy	 2 (0.4)	 1 (0.6)	 0.647
	 Pulmonary emphysema	 4 (0.8)	 –	 –

CT: Computed tomography; GGO: Ground glass opacity; RT-PCR: Real-time 
polymerase chain reaction.
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CT Findings

Imaging characteristics of 480 patients with CT positive are 
specified in Table 4. Most common CT pattern was pure GGO 
230/480 (47.9%). The least common pattern was consolida-
tion pattern 61/480 (12.7%). The relationship between RT-
PCR positivity and CT findings was examined in CT positive 
patients. The incidence of consolidation pattern in RT-PCR 
positive patients was determined to be significantly lower 
(p=0.000). Again, the frequency of GGO-related findings in 
RT-PCR positive patients was significantly higher (p=0.002).

When other variables were examined, it was found that 
there was only a correlation between mortality and CT 
findings. Mixed pattern’s incidence was significantly higher 
in patients with exitus (p=0.001). The incidence of GGO-re-
lated findings in patients with exitus was found to be signif-
icantly lower (p=0.000).

Patient Outcomes

It was observed that among the patients 572 (83.3%) were 
followed in service and 115 (16.7%) were followed in in-
tensive care. In both RT-PCR and CT positive patients, the 
frequency of intensive care follow-up was significantly 
higher (p=0.005). The average length of stay in hospital 
was 7.8±4.3 days. The length of stay in hospital for both 
RT-PCR and CT positive patients had increased significantly 
(mean difference: −4.2, 95% CI: −4.9, −3.4) (p=0.000). CFR 
was 6% (41 patients) for all patients. CFR was significantly 
higher in both RT-PCR and CT positive patients (p=0.01). No 
significant relationship was found between RT-PCR positiv-
ity alone or CT positivity and hospitalization and CFR data 
alone.

According to logistic regression analysis, independent 
factors that may have an impact on mortality were exam-
ined. Male sex (p=0.037; OR: 0.385; 95% CI, 0.157–0.943), 
higher age (p=0.000; OR: 1,068; 95% CI, 1,031–1.106), and 
presence of any comorbidity (p=0.008; OR: 5,374; 95% CI, 
1,539–7.618) were and mortality were found to be associ-
ated with the mortality outcome.

Discussion
The COVID-19 pandemic process is a period that requires 
a thorough evaluation of each case alone. In this study, we 
found that the use of RT-PCR, CT, and patient’s clinical data 
together was main weapon in both diagnosis and monitor-
ing in the battle with this new viral factor. Hospitalization 
time, intensive care follow-up rate, and CFR had increased 
significantly in both RT-PCR and CT positive patients. Fur-
thermore, when we examine the independent factors; we 

found that higher age, male gender, and presence of any 
comorbidity were effective on mortality.

In line with similar literature; more than half of the patients 
in our study were males (62.4%), the average age was 
around 50[13,14]. Proportion of patients with at least one 
comorbid disease was (49.9%) similar to those in Wang et 
al. and Chen et al.’s studies. The most common comorbid 
disease we encountered in our study was hypertension as 
mentioned in the literature[7,13]. The most common com-
plaints of our patients were fever, cough, and dyspnea[15]. 
In addition, when we examine laboratory parameters, the 
number of neutrophil and leukocytes of cases that end with 
mortality in accordance with the literature is low; CRP, pro-
calcitonin, troponin, and D dimer values are significantly 
higher[16].

Although the standard test is considered to be RT-PCR in the 
diagnosis of COVID-19, it is known that in some cases false-
negative results may be experienced in the early period[17]. 
In such cases, thoracic CT has become a highly useful and 
accepted option[18]. In our study, when we considered RT-
PCR as a reference test, we determined CT’s sensitivity to 
be 72.5%. This was similar to the work He et al.[19] including 
82 patients. In our study, the specificity (31.5%) and accu-
racy (45.5%) values we have identified for CT values were 
similar to the study by Ai et al.[10] in which they examined 
1014 patients. We also found that in the presence of clini-
cal conditions such as symptom and contact history, CT’s 
specificity, and accuracy has increased. This has shown us 
that every piece of data we obtain about patients from the 
moment of application functions as part of a puzzle during 
the diagnostic process.

The evaluation of patients who are considered as clinically 
possible cases of COVID-19 with both RT-PCR and CT from 
the moment of application, the “comprehensive screening 
strategy,” has been effectively applied in China since the 
beginning of the outbreak. Similar to the China, Turkish 
Ministry of Health has made it mandatory to implement an 
evaluation based on detailed examination of patients from 
the first moment, with the COVID-19 algorithm. In our study, 
we evaluated the power of this application in detail. There 
was a significant relationship between the positivity of both 
diagnostic examinations and CFR, intensive care hospital-
ization, and increased length of stay in hospital. We found 
that RT-PCR positivity alone and CT positivity alone were in-
sufficient to give clues about the poor clinical outcomes of 
patients. This means that while diagnostic tests are insuffi-
cient to show bad prognosis individually, they increase the 
diagnostic value of each other when used together. Based 
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on this information, we can say that the COVID-19 pan-
demic showed us that clinical management and diagnosis 
of these patients is not just a one-way process. 

The most common radiological finding we encountered 
in our study was pure GGO pattern. Most of our cases had 
bilateral lung involvement, and lesions had predominantly 
multifocal and peripheral distribution. These radiological 
findings we identified were consistent with the findings 
seen in COVID-19 cases mentioned in the literature[20]. In 
our RT-PCR positive patients, the frequency of GGO-related 
radiological findings increased and the frequency of con-
solidation patterns decreased. In their study, Shi et al.[6] 
stated that in cases where the disease is progressive, GGO-
related findings decrease and mixed patterns increase. In 
our study, the dominant lesion type mixed pattern was in 
the CT of patients with exitus, and the incidence of GGO-
related lesion was quite low in these cases.

Although the patient data from the early period of the pan-
demic process in our country were examined in our study, 
the CFR of our hospitalized patients was 6%. In early studies 
conducted in China, the CFR was around 15%, while subse-
quent studies indicated that these rates were distributed as 
4.3% and 11.0% and even decreased to 2.3%[21]. Although 
the CFR we identified in our study was quite low compared 
to the initial studies in the literature, it was in line with the 
Global mortality rate of 5.7%,[22,23] which the WHO has 
stated about March 2020. In addition, in the logistic regres-
sion analysis we do, in accordance with the literature; we 
also had the opportunity to examine this crowded patient 
population that the presence of advanced age, male sex, 
and comorbid disease was effective on mortality[24].

The low age of cases in our study can be associated with 
our low mortality rates. However, considering that the fre-
quency of comorbid disease in our cases is quite high, we 
believe that low CFR may be associated with patient care 
quality and the compliance of all health centers with a 
common algorithm. The COVID-19 case management al-
gorithm in our country includes anamnesis, clinical data, 
physical examination, and RT-PCR and CT findings. With 
this algorithm, the multifaceted patient approach across 
the country has been transformed into a standard proce-
dure. In the early period of the pandemic, algorithms were 
constantly updated, providing a dynamic data stream, en-
suring that all clinicians were constantly informed.

Limitations

The most basic limitation of our study is that it does not 
include details in treatment and post-hospitalization mon-

itoring, as we only evaluate the emergency room admis-
sion and examination process. Only intensive care/service 
hospitalization rates, length of stay in hospital and CFR was 
examined for patient termination. However, since the ap-
plication, we believe that we have conducted a thorough 
research by evaluating anamnesis, clinical findings and vi-
tal findings, laboratory examinations, and CT results for pa-
tients. Another limitation of this study is that only patients 
who applied to the emergency department were included 
in the study. More comprehensive patient data could be 
obtained with a study that includes patients who apply to 
pandemic policlinics.

Conclusion
As with all mass events, the emergency services in our 
country have been the first point of application for possi-
ble COVID-19 cases in the pandemic process. The combi-
nation of anamnesis, clinical, and laboratory data and CT in 
emergency departments has played a very important role 
in early detection and isolation of possible COVID-19 cases 
in the process until RT-PCR results are obtained. We believe 
that the multifaceted patient evaluation and CT interpre-
tation skills of physicians working in emergency depart-
ments are an effective factor in the fight against COVID-19.
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GUIDE ON POSSIBLE COVID-19 
CASE INQUIRY FOR 

OUTPATIENTS  
Triage is performed by a healthcare professional dressed in accordance with the 
COVID-19 Case Algorithm (gown, medical mask, face shield, or goggles). 

 

 
 
 

If the answer to all of the above questions is NO, the patient is asked 
the following questions. 

 

Have you been abroad in the past 14 days? 
 
 

Has a family member come from abroad in 
the last 14 days? 

 
 

Has any of your relatives been hospitalized for 
respiratory disease in the past 14 days? 

 
 

Has any of your relatives been diagnosed with 
COVID-19 disease in the past 14 days? 

 
Yes No 

 
 

Yes No 
 
 

Yes No 
 
 

Yes No 

 

If the answer to any of the questions above is YES, the 
PATIENT WEARS A MASK because of the risk of COVID-
19 and referred to the area dedicated to COVID-19. 

 
 

 

Do you have a fever or a history of fever? Yes No 

Do you have a cough? Yes No 

Do you have difficulty in breathing or 
respiratory distress? Yes No 

If the answer to any of the above questions is YES, the 
PATIENT WEARS A MASK and is referred to the area 
dedicated to COVID-19. 

If the answer to all of the above questions is NO, patient is considered 
to be at low risk for COVID-19 and referred to the relevant 

department for consideration in line with his complaint. 

Appendix 1.



324 Akbaş et al., Emergency Departments in the Detection of COVID-19 Cases / doi: 10.14744/hnhj.2021.26121

 
Da

te
 o

f U
pd

at
e 

26
.0

3.
20

20
 

             
YE

S 

           

NO
 

Se
rv

ice
* 

Pa
tie

nts
 w

ith
 th

e c
rite

ria
 of

 ad
mi

ss
ion

 to
 th

e I
CU

 ar
e h

os
pit

ali
ze

d i
n t

he
 in

ten
siv

e c
ar

e u
nit

. 
CT

** 
Fe

ve
r +

 co
ug

h -
 Lu

ng
 gr

ap
h n

atu
ra

l: N
on

-co
ntr

as
t lo

w-
do

se
 C

T 
Fe

ve
r +

 co
ug

h -
 Lu

ng
 gr

ap
h d

iag
no

sti
c/n

ot 
dia

gn
os

tic
: N

on
-co

ntr
as

t lo
w 

do
se

 C
T 

Fe
ve

r +
 co

ug
h +

 
co

mo
rb

idi
ty 

or
 A

ge
> 

50
 +

 no
n-

dia
gn

os
tic

 lu
ng

 gr
ap

h:
 

No
n-

co
ntr

as
t fu

ll d
os

e C
T,

 co
ntr

as
t-e

nh
an

ce
d C

T 
if t

he
re

 is
 an

 in
dic

ati
on

 fo
r a

no
the

r d
ise

as
e 

  
  

 
 

 

 
YE

S 
 

NO
 

  
   

Se
ve

re
 pn

eu
mo

nia
 fin

din
gs

 
No

rm
al 

or
 m

ild
 pn

eu
mo

nia
 fin

din
gs

 
  

 
   

 

 
 

 
 

  
 

Ne
ga

tiv
e 

Po
sit

ive
 

  

 
Di

se
as

e F
ind

ing
s 

 
Ne

ga
tiv

e 
Po

sit
ive

 
Im

pr
ov

ed
 

Pr
og

re
ss

ed
 

 
  

Ne
ga

tiv
e 

 
PC

R 
ag

ain
 24

 ho
ur

s l
ate

r 
  

   
Po

sit
ive

 
 

Co
nt

in
ue

 C
OV

ID
 T

re
at

m
en

t 
  

 

CT
 sh

ou
ld 

be
 av

oid
ed

 in
 yo

un
g w

om
en

 un
de

r 2
0. 

To
 pr

ev
en

t c
ro

ss
 co

nta
mi

na
tio

n, 
the

 C
T 

de
vic

e m
us

t b
e p

ro
pe

rly
 cl

ea
ne

d a
fte

r e
ac

h p
ati

en
t. 

 
 

1 C
an

 be
 in

ter
ru

pte
d i

n p
ati

en
ts 

wi
th 

inf
lue

nz
a t

es
t n

eg
ati

ve
  

2 P
eo

ple
 w

ho
 ha

ve
 a 

his
tor

y o
f c

ar
dia

c a
rrh

yth
mi

a o
r w

ho
 us

e d
ru

gs
 th

at 
ex

ten
d t

he
 Q

T 
dis

tan
ce

 ne
ed

 to
 ha

ve
 E

CG
 be

for
e s

tar
tin

g 
hy

dr
ox

yc
hlo

ro
qu

ine
. 

3 I
n c

hil
dr

en
, c

hlo
ro

qu
ine

 is
 us

ed
 on

ly 
in 

se
ve

re
 ca

se
s 

H
IS

TO
R

Y 
Po

ss
ib

le
 C

as
e 

Ph
ys

ic
al

  
Ex

am
in

at
io

n 

Re
sp

ira
tor

y D
ist

re
ss

 or
 

Ta
ch

yp
ne

a o
r 

SP
O2

 <9
3%

 or
 

Ta
ch

yc
ar

dia
 

W
ho

le 
Bl

oo
d C

RP
, 

Bi
oc

he
mi

str
y B

loo
d G

as
, 

D-
Di

me
r 

PA
 Lu

ng
 gr

ap
h o

r C
T*

* 

St
ar

t H
yd

ro
xy

ch
lor

oq
uin

e3
 

an
d f

oll
ow

-u
p a

cc
or

din
g t

o 
ho

me
-tr

ea
tm

en
t r

ule
s. 

St
op

 E
mp

iric
al 

Tr
ea

tm
en

t 
Co

ns
ide

r A
lte

rn
ati

ve
 D

iag
no

sis
 

Iso
lat

ed
 ho

me
 fo

llo
w-

up
 up

 
to 

7 d
ay

s f
ro

m 
the

 on
se

t o
f 

the
 sy

mp
tom

. 

Re
-e

va
lua

ted
 fo

r h
os

pit
ali

za
tio

n 
an

d r
ete

st 
by

 ca
llin

g t
o t

he
 

ho
sp

ita
l. 

Ho
sp

ita
liz

at
io

n 
to

 th
e 

De
sig

na
te

d 
Se

rv
ice

* 
Co

m
or

bi
di

ty
 o

r  
Ag

e>
50

 

W
ho

le
 B

lo
od

, C
RP

 
+ 

PA
 Lu

ng
 g

ra
ph

 o
r C

T*
*  

Ho
sp

ita
liz

at
io

n 
to

 th
e 

De
sig

na
te

d 
Se

rv
ice

* 

Em
pi

ric
al

 T
re

at
m

en
t: 

Os
el

ta
m

iv
ir1   +

 H
yd

ro
xy

ch
lo

ro
qu

in
e2  ±

 A
nt

ib
io

tic
 

Te
st

 (P
CR

) 
Ho

m
e 

iso
la

tio
n 

an
d 

Fo
llo

w
-u

p 
un

til
 C

on
clu

sio
n 

Te
st 

re
su

lt 

Te
st

 (P
CR

) 

Appendix 2.




