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Abstract:
BACKGROUND AND AIM: COVID‑19 shares similarities with lung diseases and causie difficulties 
in the management. The aim of this study is to describe demographic, clinical, laboratory, and 
radiological characteristics of patients who admitted to the emergency department (ED) of a chest 
diseases hospital and how we managed these patients.
MATERIALS AND METHODS: ED admissions from March 11, 2020, to May 11, 2020 were 
retrospectively evaluated. Patients were divided into two groups as probable COVID-19 (P-COVID-19) 
and non-COVID-19. The data were analyzed and compared.
RESULTS: A total of 223 patients, of which 31.8% were P-COVID-19 and 68.2% were 
non-COVID-19, were included. The mean age was 49.14 ± 18.05 years in P-COVID-19 group 
and 59.17 ± 17.32 years in non-COVID-19 group (P < 0.001). The most common symptoms in all 
patients were dyspnea (26.5%) and cough (21.1%). In P-COVID-19 group, cough, dyspnea, and 
fever were the most common symptoms, and the presence of fever was statistically significantly 
higher (P = 0.03). Increased C-reactive protein, sedimentation, and D-dimer levels were observed 
in 61.5%, 70.9%, and 52.6% of patients, respectively. Laboratory findings showed no significant 
differences between two groups. All patients underwent chest X‑ray examination and 42.6% of 
them had pathological findings. 56.3% of P‑COVID‑19 patients had normal chest X‑rays. Bilateral 
involvement on HRCT was more frequent in P-COVID-19 group than non-COVID-19 group (47.8% 
vs. 36.7%, P < 0.001). The presence of ground‑glass opacity (GGO) was statistically significantly 
higher in P-COVID-19 group (P < 0.001).
CONCLUSIONS: The presence of fever and GGO with bilateral involvement on HRCT could be 
used for the early detection and triage of suspected patients in ED.
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Introduction

Coronaviruses (CoVs) have been identified as human 
pathogens in the 1960s, and several outbreaks have 

been seen in recent years related to CoV such as the 
severe acute respiratory syndrome (SARS) in 2003 and 
the Middle East Respiratory Syndrome in 2012.[1] When 
these outbreaks had almost been forgotten, a previous 
unknown CoV disease, currently named as CoV disease 
2019 (COVID‑19), caused by the newly described 
SARS‑CoV‑2 (SARS‑CoV‑2) has emerged.[2] On December 
31, 2019, the first human cases of pneumonia of unknown 
etiology were documented in Wuhan, China, and with 
each passing day, more cases were detected worldwide. 
When there were more than 118,000 new cases and 
over 4200 deaths in 114 countries, the World Health 
Organization declared COVID‑19 as a global pandemic on 
March 11, 2020.[3] On similar days, the first COVID‑19 case 
was detected in our country, and there were more than 
5,263.500 confirmed cases and 47.500 deaths so far.[4]

COVID‑19 manifests with a wide clinical spectrum 
ranging from asymptomatic patients to severe ill patients 
including septic shock and multi organ dysfunction. 
The most common symptoms include fever, cough, and 
tiredness/weakness, whereas respiratory distress and 
chest pain are infrequent but important symptoms.[5] 
COVID‑19 shares some similar clinical, radiological, 
and laboratory characteristics with pulmonary viral/
bacterial infections and some lung diseases.[6,7] Due to 
these similarities, managing the differential diagnosis 
procedure and triage of patients under quarantine 
rules is important for preventing transmission between 
patients and maintaining routine health‑care systems. 
In this study, we reviewed emergency department (ED) 
admissions during the early period of SARS‑CoV‑2 
outbreak in a chest diseases hospital and stated which 
factors might be valuable in triage decision.

Materials and Methods

Study design and population
We designed an observational study. Patients who were 
admitted to ED from March 11, when the first case was 
confirmed in our country, to May 11, 2020, were evaluated 
retrospectively. According to the guidelines, patients with 
at least one of the signs and symptoms of fever or acute 
respiratory disease (difficulty of breath and cough), and 
if the diagnosis of COVID‑19 cannot be ruled out with 
the current clinical presentation, and a history of coming 
abroad within 14 days before the onset of symptoms or 
a close contact with the confirmed COVID‑19 patient, 
classified as possible cases. The possible case definition 
was changed about 2 weeks later and all those with 
difficulty of breath or cough and fever were accepted 
as possible cases.[8] After initial assessment in ED if any 

of patients met the definition of a possible case, they 
were transferred to isolated departments in the hospital 
and real‑time reverse transcription polymerase chain 
reaction (RT-PCR) tests of nasopharyngeal swab specimen 
were performed. Their corona‑specific treatments were 
initiated in line with our local guidelines.[9] Patients with 
only extra‑pulmonary symptoms or irrelevant conditions 
and patients who were under 18 years old were excluded 
from the study. The rest of the patients with lung diseases 
were accepted as non‑COVID‑19 patients.

Data collection
To obtain data, electronic medical record system of our 
hospital and Public Health Management Systems were 
used. We collected patients’ demographic (age, sex, 
and comorbidities), clinical, laboratory (complete blood 
count, serum biochemistry, erythrocyte sedimentation 
rate [ESR], C‑reactive protein [CRP], D‑dimer, lactate 
dehydrogenase [LDH], aspartate aminotransferase [AST], 
alanine aminotransferase [ALT]) and radiographic (chest 
X‑ray and high‑resolution chest tomography [HRCT], if 
necessary) data on admission. Laboratory findings were 
evaluated according to the normal ranges of our hospital’s 
laboratory values and <1000 lymphocytes/µL was 
defined as lymphopenia. The final decision of all patients 
after initial assessment (discharge or hospitalization) and 
RT‑PCR test results was recorded.

Finally, a total of 223 patients were enrolled into the 
study and they were grouped as P‑COVID‑19 and 
non‑COVID‑19.[8] Their data analyzed and compared.

This study has been approved by both the Institutional 
Ethics Committee with the number May 25, 2020/675 
and the Republic of Turkey, Ministry of Health with 
the number 2020‑05‑25T14_34_05. Written informed 
consent was waived because of the retrospective nature 
of the study.

Statistical analyses
All statistical evaluations were performed through the 
Statistical Package for the Social Sciences, software 
version 15 for Windows (SPSS Inc., Chicago, IL, USA). 
Demographic features of the study were analyzed 
with the descriptive statistics. The data were expressed 
as mean ± standard deviation or percentage. The 
Chi‑square tests were used for nonparametric analyses 
between the groups. Parametric variables were analyzed 
by the Student’s t‑test. Any P < 0.05 was considered 
statistically significant.

Results

Demographic and clinical characteristics
A total of 223 patients (138 males, 85 females, mean 
age 55.98 ± 18.13 years) were included in the study, of 
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which 71 (31.8%) were P‑COVID‑19 and 152 (68.2%) 
were non‑COVID‑19. The mean age of P‑COVID‑19 
group was 49.14 ± 18.05 years, whereas the mean age of 
non‑COVID‑19 group was 59.17 ± 17.32 years (P < 0,001). 
Sex distribution (male/female) was 44/27 in P‑COVID‑19 
group and 94/58 in non‑COVID‑19 group. A majority 
of all patients (68.2%), (49.2% of P‑COVID‑19 patients 
and 76.9% of non‑COVID‑19 patients) had one or more 
comorbidities including cardiac pathologies, neurological 
diseases, diabetes mellitus, hypertension, chronic renal 
failure, thyroid pathologies, and malignancies. In total, 
33.1% of patients had multiple comorbidities (28.1% 
of P‑COVID‑19 patients and 35.5% of non‑COVID‑19 
patients, P = 0.003). Chronic obstructive pulmonary 
disease (COPD), asthma, lung cancer, pulmonary 
thromboembolism, and idiopathic pulmonary 
fibrosis (IPF) were the most common underlying diseases 
in non‑COVID‑19 group. After initial assessment, while 
26.8% of P‑COVID‑19 patients were hospitalized in the 
quarantined services for waiting RT‑PCR test results 
and treatment, 27.6% of non‑COVID‑19 patients were 
transferred to standard services for further examination 
and treatment (p = 0.21).

The most common symptoms on admission in 
all patients were dyspnea (26.5%), followed by 
cough (21.1%). The symptom distribution of two group 
was significantly different between two groups (p = 
0.014). In P‑COVID‑19 group, cough, dyspnea, and 
fever were the most common symptoms, respectively. 
In non‑COVID‑19 group, dyspnea, cough, and chest 
pain were the most common symptoms, respectively. 
Among P‑COVID‑19 patients, 7% of them admitted to 
ED with fever alone, which was significantly higher 
than non‑COVID‑19 patients (P = 0.03). Among 
non‑COVID‑19 patients, 30.2% of them admitted to ED 
with dyspnea alone, which was significantly higher 
than P‑COVID‑19 patients (P = 0.002). Chest pain was 
significantly higher in non‑COVID 19 patients (p =0.04). 
Tiredness/weakness was similar between two groups (p 
= 0.2). The baseline characteristics and symptoms of all 
patients are shown in Table 1.

Laboratory findings
We analyzed complete  blood count ,  serum 
biochemistry (creatinine, LDH, ALT, and AST), ESR, CRP, 
and D‑dimer. Among all study groups, 45.2% of patients 
had increased white blood cell (WBC) count, whereas 
12.3% of patients had lymphopenia. Lymphopenia was 
observed in 9.3% of P‑COVID‑19 patients (P = 0.39). Serum 
ALT and AST levels were increased in 18.3% and 11.3% of 
patients, respectively. Among all patients, 33% of them had 
increased LDH levels. Increased CRP levels, ESR levels, and 
D‑dimer levels were observed in 61.5%, 70.9%, and 52.6% 
of patients, respectively, and there were no significant 
differences between two groups (P = 0.21, 0.12, and 0.33, 

respectively). The details of laboratory parameters are 
shown in Table 2.

Radiological findings
On ED admission, all patients underwent chest X‑ray 
examination and 42.6% of them had pathological 
findings (consolidation, asymmetric opacity, atelectasis, 
nodule/mass, and pleural effusion). The mean age was 
66.1 ± 14 in patients with abnormal chest X‑ray and it 
was 48.4 ± 16.6 in patients with normal chest X‑ray with 
significance (P < 0.001). According to sex, 41.1% of female 
patients and 43.4% of male patients had abnormal chest 
X‑ray (P = 0.78). In total, 55.9% of patients with comorbidities 
had abnormal chest X‑ray, which was significantly higher 
than patients without comorbidities (55.9% vs. 14%, 
P < 0,001). The frequency of RT‑PCR test was 32.6% in 
abnormal chest X‑ray group, it was 31.2% in normal 
chest X‑ray group without significance (P = 0.88). From 
the another point of view, 56.3% of P‑COVID‑19 patients 
had normal chest X‑rays. Chest X‑ray findings were also 
compared with various laboratory parameters. WBC, 
neutrophil count, CRP, D‑dimer and LDH were higher in 
abnormal chest X‑ray group with significance (P < 0.01, 
0.002, <0.01, <0.01, and 0.001, respectively). There was also 
no relationship between hospitalization and chest X‑ray 
findings (P = 0.08).

HRCT was performed in 42.6% (n = 95) of all patients. 
Of them, 31.3% (n = 70) patients had pathologic findings. 
Bilateral involvement was observed in 42.1% (n = 40) 
of patients and more frequent in P‑COVID‑19 group 
than non‑COVID‑19 group with significance (47.8% 
vs. 36.7%, P < 0.001). The most common pathological 
findings were ground‑glass opacity (GGO) (n = 10, 
21.7%), consolidation (n = 10, 21.7%) and combination 
of GGO and consolidation (n = 8, 17.3%) in P‑COVID‑19 
group and consolidation (n = 11, 22.4%) and mediastinal 
lymphadenopathy enlargement (n = 6, 12.2%) in 
non‑COVID‑19 group [Figure 1 and Table 3]. The 
presence of GGO was significantly higher in P‑COVID‑19 
group (P = 0.03). Pleural effusion was accompanied by 
other findings in ten patients.

Discussion

COVID‑19 is a novel disease. Full clinical spectrum of 
COVID‑19 is unknown yet and patients also may not 
always have typical features, especially in the presence 
of concomitant pulmonary pathologies. In addition, 
there are some difficulties in the management of patients, 
especially in specific branch hospitals, due to the 
clinical, laboratory and radiological similarities between 
COVID‑19 and lung diseases.

In this study, we reported the demographic, clinical, 
laboratory, and radiological characteristics of 223 patients, 
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Table 2: Laboratory findings of patients on emergency department admission
Laboratory findings Normal range All patients P‑COVID‑19 group Non‑COVID‑19 group P
WBC (×109/L) 4.5-12.6 9.9±6 10.8±9.4 9.6±3.6 0.18
Lymphocyte count (×109/L) 1.2-3.3 2.5±4.7 3.1±8.3 2.1±1.3 0.16
Neutrophil count, (×109/L) 2.1-8.8 6.9±9.6 8.1±16.3 6.3±3.5 0.19
LDH (U/L) 0-250 243±120 222.2±87.5 255.8±136 0.16
CRP (mg/L) 0-5 39.2±65.2 43.2±73.7 37.4±61.4 0.21
ESH (mm/L) 0-20 42±31.1 51±35.1 33.6±25 0.12
D‑dimer (mg/L) 0-0.5 1.45±1.9 1.6±2.5 1.3±1.3 0.33
Total patients (n) 223 71 152
†There was no significant difference between P‑COVID‑19 group and non‑COVID‑19 group. P‑COVID‑19: Possible COVID‑19, WBC: White blood cell, LDH: Lactate 
dehydrogenase, CRP: C‑reactive protein, ESH: Erythrocyte sedimentation rate, The data were expressed as mean ± standard deviation. *Student T‑test was applied 
for data analysis. p < 0.05 is significant. There was no significant difference between P‑COVID‑19 group and non‑COVID‑19 group.

Table 3: Radiological findings of patients on emergency department admission
Radiological findings All patients, n (%) P‑COVID‑19 group, n (%) Non‑COVID‑19 group, n (%) P
Chest X‑ray 223 71 152

Normal 128 (57.4) 40 (56.4) 88 (27.9) 0.827
Abnormal 95 (42.6) 31 (43.6) 64 (42.1)

HRCT 95 46 49
GGO 37 (38.9%) 23 (50%) 14 (28.6%) 0.032
Consolidation 44 (46.3%) 22 (47.8%) 22 (44.9%) 0.775
LNE 23 (24.2%) 7 (15.2 %) 16 (32.7%) 0.047

HRCT 95 46 49
Normal 25 (11.2) 11 (23.9) 14 (28.5)
GGO 14 (6.3) 10 (21.7) 4 (8.2)
Consolidation 21 (9.4) 10 (21.7) 11 (22.4)
LNE 7 (3.1) 1 (2.1) 6 (12.2)
GGO + consolidation 12 (5.4 ) 8 (17.3) 4 (8.2 )
GGO + LNE 5 (2.2 ) 2 (4.3 ) 3 (6.1 )
Consolidation + LNE 6 (2.7 ) 2 (4.3 ) 4 (8.2)
GGO + LNE + consolidation 5 (2.2) 2 (4.3 ) 3 (6.1)

Laterality on HRCT 95 46 49
Bilateral involvement 40 (42.1%) 22 (47.8%) 18 (36.7%) < 0.001
Unilateral involvement 30 (31.5 ) 13 (28.2) 17 (34.6)
Total patients (n) 223 71 152

P‑COVID‑19: Possible COVID‑19, HRCT: High resolution computed tomography, GGO: Ground glass opacity, LNE: Lymph node enlargement, Data are 
expressed as n (%). *Pearson Chi‑square test was applied for data analysis. p < 0.05 is significant 

Table 1: The baseline characteristics and symptoms of patients on emergency department admission
Characteristics All patients, n (%) P‑COVID‑19 group, n (%) Non‑COVID‑19 group, n (%) P
Age (years±SD) 55.98±18.13 49.14±18.05 59.17±17.32 0.001 *
Sex (male/female) 138/85 44/27 94/58 0.98 *
Comorbidity 152 (68.2) 35 (49.2) 117 (76.9) <0.001*
Hospitalization 61 (27.3) 19 (26.8) 42 (27.6) 0.21 *
Symptoms

Dyspnea 56 (26.5) 13 (18.3) 46 (30.2) 0.002 *
Cough 47 (21.1) 19 (26.7) 28 (18.4) 0.47 *
Fever 8 (3.6) 5 (7) 3 (1.9) 0.03 *
Tiredness/weakness 10 (4.5) 5 (7) 5 (3.2) 0.20 **
Chest pain 27 (12.1%) 5 (5.6%) 23 (15.1%) 0.04 *
Chest pain+ Dyspnea 12 (5.4%) 2 (2.8%) 10 (6.5%) 0.04 *
Gastrointestinal symptoms (+ respiratory 
symptoms)

9 (4) 3 (4.2) 6 (3.9) 0.92 **

Dyspnea + chest pain 12 (5.4) 2 (2.8) 10 (6.5) 0.04 *
Dyspnea, cough, fever† 56 (25.1) 17 (23.9) 39 (25.6) 0.78 *
Sore throat 7 (3.1) 5 (7) 2 (1.3) 0.03 *

Total patients (n) 223 71 152
†Combination of two and/or more symptoms. P‑COVID‑19: Possible COVID‑19, SD: Standard deviation, Data are expressed as n (%). Pearson Chi‑square test (*) 
and Fisher’s Exact test (**) were applied for data analysis. p < 0.05 is significant  
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and to our knowledge, this is a pioneer study which is 
related with patients in ED of a chest diseases hospital 
during the early period of SARS‑CoV‑2 outbreak. Our 
findings are essential for the proper management in 
ED by emphasizing suspected COVID‑19 patients 
with respiratory symptoms and their specific clinical 
characteristics.

Patients of all age groups can be infected with 
SARS‑CoV‑2, although the prevalence of lung diseases 
such as COPD, lung cancer, or IPF increases with 
age.[10‑13] In accordance with these results, we also 
found that non‑COVID‑19 patients were older than 
P‑COVID‑19 patients. Male sex is a risk factor for 
both severe COVID‑19 and lung diseases.[11‑14] The 
male predominance in ED admissions in our study 
can be explained by these findings. According to 
previous studies, comorbidities were highly prevalent 
in severe COVID‑19 patients and also patients with 
lung diseases.[15,16] Our study showed similar results 
with previous studies and this is suggesting that the 
prevalence of comorbidity might be a risk factor for ED 
admission.

The main symptoms were also similar between two 
groups and dyspnea and cough were the most common 
symptoms, as expected. Unfortunately, these conditions 
pose challenges for triage of our patients. Hence, finding 
out some reliable tools for the management in ED is 
very important. Although cough was the most common 
symptom in P‑COVID‑19 group, the presence of fever 
was significantly higher than non‑COVID‑19 group, 
consistent with previous studies.[17‑19] This indicates that 
fever is a significant predictive factor for COVID‑19 and 
helps early and rapid triage on admission. However, 
the absence of fever in COVID‑19 is also frequent and 

afebrile patients may be misdiagnosed, if we focus on 
only fever.[19]

While previous studies have reported that total 
lymphocytes decreased in COVID‑19 patients, 
lymphopenia was observed in a small number of patients 
and there was no significant difference between two 
groups in our study.[10,19,20] In addition, even with no 
statistically significance, many patients had increased 
CRP levels, ESR levels, and D‑dimer levels in agreement 
with the literature.[21] Of note, laboratory parameters 
might not be reliable indicators of COVID‑19 and seem 
inadequate for the differential diagnosis alone. In a 
previous study, they have reported that there was no 
radiographic or computed tomography abnormality in 
some cases.[19,22] In our study, more than half of RT‑PCR 
tests were performed on P‑COVID‑19 patients with 
normal chest X‑ray. In addition, chest X‑ray abnormalities 
were more common in older patients and in patients with 
comorbidity, as expected. Hence, chest X‑ray might not 
be a useful test for triage decision in ED. COVID‑19 has 
also various radiological findings at different stages. At 
early stages, HRCT findings may be normal, but GGO 
is a dominant finding. HRCT shows mainly GGO and 
consolidation at later stages.[21‑23] Bilateral involvement 
is also a typical finding in COVID‑19.[22,24] In our study, 
we also found that the presence of GGO and bilateral 
involvement was significantly frequent in P‑COVID‑19 
group. In concert with previous studies, HRCT might be 
more valuable in the diagnostic procedure.[25‑27]

Conclusion

An early, rapid, comprehensive triage and management 
plays a critical role during an ongoing outbreak. Based 
on our study, the presence of fever and GGO with 
bilateral involvement on HRCT could be used for the 
early detection and triage of suspected patients in ED. In 
conclusion, this strategy helps to prevent transmission 
between patients and to perform diagnosis and treatment 
processes rapidly. We believe that further studies are 
warranted to develop new triage strategies and hope 
that our study will help on future researches.
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