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ABSTRACT

Differential diagnosis of COVID-19 pneumonia from acute heart failure in 
pandemic: Importance of radiological and laboratory findings

Introduction: COVID-19 pneumonia typically presents with high fever, cough, 
and shortness of breath and on thorax computed tomography (CT) peripheral 
ground glass opacities help the diagnosis. Although typical imaging findings 
for COVID-19 pneumonia are specified in thorax CT, these findings can be 
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INTRODUCTION

The first cases of severe acute respiratory syndrome 
coronavirus-2 (SARS-CoV-2), causing pneumonia 
were reported in China, in December 2019. Shortly 
after, cases of the novel coronavirus disease 2019 
(COVID-19) has become a global public health prob-
lem as a result of the rapid increase in the number of 
cases, worldwide (1-3).

The clinical findings of COVID-19 range from mild 
symptoms such as asymptomatic disease and mild 
upper respiratory tract infection to severe viral pneu-

monia accompanied by respiratory failure and multi-
ple organ dysfunction, which can result in death. 
Clinically, COVID-19 pneumonia typically presents 
with high fever, cough, and shortness of breath, and 
on thorax computed tomography (CT) the images of 
peripheral ground glass densities help diagnosis (4-8). 

Although typical imaging findings for COVID-19 
pneumonia are specified on thorax CT, these findings 
can be confused with several diseases (9). One of this 
clinical entity is acute heart failure (AHF), which is a 
clinical entity characterized by fluid accumulation in 
the interstitial space and alveolar space as a result of 

confused with other diseases. The aim of this study is to investigate the roles of radiological imaging and laboratory findings in the 
differential diagnosis of COVID-19 pneumonia and acute heart failure (AHF).

Materials and Methods: In the present study, 74 patients who admitted to the emergency department with respiratory distress during 
the pandemic period and received a diagnosis of COVID-19 pneumonia and AHF were included. Laboratory data and radiological 
findings of the patients, at the time of admission, were evaluated.

Results: On admission, there was no difference in age, gender between two groups. However, COVID-19 exposure history was found 
significantly higher in COVID-19 pneumonia patients group (p< 0.001). Fever, cough, and fatigue were found significantly higher in 
the COVID-19 pneumonia patients group (p< 0.001). There was difference of lesions distribution between the two groups, centrally 
distributed lesions were found significantly higher in acute heart failure patients (p< 0.001). Pleural effusion and cardiomegaly were 
found significantly higher in AHF patients (p< 0.001, p< 0.001). Counts of the white blood cells and lymphocytes were found sig-
nificantly lower in COVID-19 pneumonia patients (p= 0.003, p= 0.009). COVID-19 pneumonia patients had significantly higher 
levels of CRP, ferritin, LDH and CK compared with AHF patients (p< 0.001, p< 0.001, p= 0.002, p= 0.013). However the level of 
NT-proBNP was found significantly higher in the AHF patients group (p< 0.001).

Conclusion: We believe that laboratory data and thorax CT findings can provide beneficial clinical information in differentiating 
COVID-19 pneumonia from AHF during the pandemic.

Key words: COVID-19; pneumonia; acute heart failure; computed tomography; ground glass opacity

ÖZ

Pandemide COVID-19 pnömonisinin akut kalp yetmezliğinden ayırıcı tanısı: Radyolojik bulguların ve laboratuvar bulgularının 
önemi

Giriş: COVID-19 pnömonisi tipik olarak yüksek ateş, öksürük, nefes darlığı ile klinik prezente olmakta ve toraks BT’de periferal buzlu 
cam dansitelerinin görülmesi tanıya yardımcı olmaktadır. Her ne kadar toraks BT’de COVID-19 pnömonisi için tipik görüntüleme 
bulguları belirtilmiş olsa da, COVID-19 pnömonisinin toraks BT görüntüleme bulguları birçok hastalık ile karışabilmektedir. Bu çalış-
mada radyolojik görüntüleme bulgularının ve laboratuvar bulgularının COVID-19 pnömonisi ve akut kalp yetmezliği (AKY) ayırıcı 
tanısında yerinin olup olmadığının araştırılması amaçlanmıştır.

Materyal ve Metod: Çalışmaya pandemi sürecinde acil servise solunum sıkıntısı ile başvuran, COVID-19 pnömonisi ve AKY tanısı alan 
toplam 74 hasta dahil edilmiştir. Olguların hastaneye başvuru sırasındaki laboratuar verileri ve radyolojik bulguları değerlendirilmiştir.

Bulgular: Başvuru sırasında, iki grup arasında yaş ve cinsiyet açısından fark yoktu. Bununla birlikte, COVID-19 maruziyet öyküsü, 
COVID-19 pnömonisi hasta grubunda anlamlı olarak daha yüksek bulundu (p< 0,001). COVID-19 pnömonisi hasta grubunda ateş, 
öksürük ve yorgunluk anlamlı olarak yüksek bulundu (p< 0,001). İki grup arasında lezyon dağılımı açısından farklılıklar mevcuttu, 
santral yerleşim gösteren lezyonlar AKY hastalarında anlamlı olarak daha yüksek bulundu (p< 0,001). AKY hastalarında plevral efüz-
yon ve kardiyomegali anlamlı olarak yüksek bulundu (p< 0,001, p< 0,001). COVID-19 pnömonisi olgularında lökosit ve lenfosit 
sayıları anlamlı olarak düşük bulundu (p= 0,003, p= 0,009). COVID-19 pnömonisi hastaları, AKY hastalarına kıyasla anlamlı olarak 
daha yüksek CRP, ferritin, LDH ve CK seviyelerine sahipti (p< 0,001, p< 0,001, p= 0,002, p= 0,013). Ancak NT-proBNP düzeyi ABY 
hasta grubunda anlamlı olarak yüksek bulundu (p< 0,001).

Sonuç: Laboratuvar verilerinin ve toraks BT bulgularının pandemi sürecinde COVID-19 pnömonisini AKY’den ayırt etmede faydalı 
klinik bilgiler sağlayabileceğine inanıyoruz.

Anahtar kelimeler: COVID-19; pnömoni; akut kalp yetmezliği; bilgisayarlı tomografi; buzlu cam opasitesi
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the increase in hydrostatic pressure in the pulmonary 
capillaries, and it is another common cause of GGO 
observed on thorax CT. Therefore, clinicians may 
have difficulties in the differential diagnosis of AHF 
and COVID-19 pneumonia, especially during the 
COVID-19 pandemic process (10-12).

The fact that pulmonary edema caused by acute 
heart failure can mimic several diseases in thorax CT, 
may lead to delays in the diagnosis and treatment of 
these patients. Therefore, in the present study, we 
aimed to investigate the roles of radiological findings 
and inflammatory markers in the differential diagno-
sis of COVID-19 pneumonia and AHF in cases who 
admit to the emergency department (ED) with com-
plaints of respiratory distress, during the pandemic 
process.

MATERIALS and METHODS

Study Design

This study was conducted as a retrospective cohort 
study on patients who admitted to the Emergency 
Department of Malatya Training and Research 
Hospital and hospitalized in the intensive care unit 
(ICU) with the diagnosis of acute respiratory failure, 
between May 15, 2020 and July 30, 2020. A total of 
74 adult patients (aged ≥18 years) consisting of 39 
patients who were diagnosed with COVID-19 pneu-
monia and 35 patients who were diagnosed with 
AHF after excluding COVID-19 pneumonia, were 
included in the study. The patients were divided into 
two groups, namely COVID-19 pneumonia group 
and AHF group. Laboratory and radiological findings 
of COVID-19 pneumonia and AHF cases were com-
pared.

Data Collection and Definitions

The COVID-19 cases were confirmed by real-time 
reverse transcription polymerase chain reaction 
(RT-PCR) test from upper respiratory sample (naso-
pharyngeal and/or oropharyngeal swab) or lower 
respiratory tract sample (tracheal aspirate), in patients 
with clinical suspect of positive SARS-CoV-2. In addi-
tion, COVID-19 pneumonia cases were defined as 
symptomatic depending on typical positive thorax CT 
findings (13). The diagnosis of AHF was based on 
acute and chronic heart failure guidelines of the 
European Society of Cardiology (ESC) and at least 
two consecutive negative COVID-19 RT-PCR tests 
(14).

The demographic data, vital signs, complaints, 
comorbidities, biochemistry results, complete blood 
count results, coagulation parameters (D-dimer, 
fibrinogen), inflammatory markers (C-reactive protein 
(CRP), procalcitonin (PCT), ferritin, albumin, and 
cardiac enzyme values of the patients, at the time of 
admission, were recorded. The data were obtained 
by scanning the hospital medical record system and 
picture archive and communication system (PACS), 
retrospectively.

Computed Tomography Image Acquisition and 
Radiological Interpretation

All thorax CT scans were collected at the end of 
inspiration with patients in the supine position with-
out injection of contrast agent. 128-slice multi detec-
tor CT device (Philips Ingenuity, Philips Systems, 
Cleveland, OH, USA) was used for all thorax CT 
examination. The thorax CT scanning range included 
the whole chest from the level of the upper thoracic 
inlet to the diaphragm. Thorax CT images were evalu-
ated with mediastinal (width, 350 HU; level, 40 HU) 
and parenchymal (width, 1500 HU; level, − 700 HU) 
windows settings. The scanning parameters were as 
follows: 140 kV, 20-665 mA, 0.625 mm slice colli-
mation, reconstruction matrix of 512 × 512, slice 
thickness of (helical mode) 0.67-5 mm, slice thick-
ness of (axial mode) 0.625-12.5 mm.

Patients that underwent thorax CT evaluation at the 
time of hospital admission were in-cluded in the 
study. Thorax CT images of the patients were evalu-
ated blindly by a radiologist experienced in chest 
radiology. The presence or absence of the thorax CT 
findings including ground-glass opacities (GGO), 
consolidation, crazy paving pattern, air broncho-
gram, distribution of lesions, pleural effusion, involve-
ment of lobes, and cardiomegaly were recorded. 

Statistical Analysis

In the study, normally distributed data were expressed 
as mean value ± standard deviation and data without 
normal distribution were expressed as median (min-
max) values, numbers, and percentages. The distribu-
tion of variables was tested by Skewness & Kurtosis. 
In the comparisons of two independent groups, the 
independent variables were compared by using t test 
for the analysis of the parametric data. The Mann 
Whitney U test was used for the analysis of the non-
parametric data and the Chi-Squared test was used 
for the analysis of the categorical data.  SPSS version 
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23.0 was used for all analyzes. The results were 
evaluated at 95% confidence interval and a value of 
p< 0.05 was accepted statistically significant.

The study protocol was approved by Turkish Ministry 
of Health and Clinical Ethics Committee of Inonu 
University (protocol code: 2020/125). Since the study 
was conducted retrospectively, written informed con-
sent form was not obtained from the patients.

RESULTS 

Demographical Characteristics 

A total of 74 patients were enrolled in the study. The 
patients were divided into two groups as confirmed 
COVID-19 pneumonia patients (n= 39) and AHF (n= 
35). Of all the patients, the mean age 68.41 ± 12.14 
years, and 30 (40.5%) female and 44 (59.5%) were 
males. COVID-19 exposure history was found signifi-
cantly higher in the COVID-19 pneumonia patients’ 
group (p< 0.001). Chronic kidney disease and chronic 
heart failure respectively were found significantly 
higher in the AHF patients’ group (p= 0.002, p< 
0.001). There was no difference in age, gender between 
two groups. The baseline demographic characteristics 
of the two groups are summarized in Table 1. 

The most common complaints of the patients at the 

hospital admission were shortness of breath in 71 
(95.9%) patients, cough in 37 (50%) patients, and 
fever in 29 (39.2%) patients. We found that the fever, 
cough, and fatigue were significantly higher in the 
COVID-19 pneumonia patients’ group (p< 0.001) 
(Table 2).

Comparison of Radiological and Laboratory Findings

We found that there were too many radiological dif-
ferences between the two groups. There was signifi-
cant difference of lesions distribution between the 
two groups, centrally distributed lesions were found 
significantly higher in AHF patients (85.8% vs. 23%, 
p< 0.001) (Figure 1). There were also differences 
between the two groups for ground-glass opacity, 
consolidation, crazy paving patterns respectively (p= 
0.016, p= 0.004, p= 0.001). Pleural effusion and 
cardiomegaly were found significantly higher in AHF 
patients (p< 0.001, p< 0.001) (Figure 2). The com-
parison of thorax CT imaging findings were summa-
rized in Table 3. 

On the emergency department admission, counts of 
the white blood cells and lymphocytes were found 
significantly lower in COVID-19 pneumonia patients 
(10.07 ± 4.89 10⁹/L vs 14.22 ± 6.60 10⁹/L, p= 0.003, 
0.74 10⁹/L (0.26-2.35) vs 1.68 10⁹/L (0.24-10.23), p= 

Table 1. Demographic characteristics of the patients

All patients  
(n= 74)

Confirmed COVID-19 
pneumonia (n= 39)

Acute heart failure  
(n= 35) p

Age, years (Mean ± SD) 68.41 ± 12.14 69.54 ± 11.53 67.14 ± 12.83 0.400**

Sex
Female
Male

30 (40.5%)
44 (59.5%

12 (30.7%)
27 (69.2%)

18 (51.4%)
17 (48.5%)

0.071*

COVID-19 exposure history
Present
Absent

31 (41.9%)
43 (58.1%)

30 (76.9%)
9 (23.1%)

0 (0%)
34 (100%)

< 0.001*

Comorbidities
Malignancy
CKD
Alzheimer disease
Diabetes mellitus
Hypertension
COPD
CHF
IHD
Cardiac arrhythmia

4 (5.4%)
8 (10.8%)
9 (12.2%)
27 (36.5%)
66 (89.2%)
25 (33.8%)
34 (45.9%)
31 (41.9%)
9 (12.2%)

1 (2.5%)
0 (0%)

1 (2.5%)
13 (33.3%)
32 (82%)

10 (25.6%)
10 (25.6%)
16 (41%)
6 (15.3%)

3 (8.5%)
8 (22.8%)
2 (5.7%)
14 (40%)

34 (97.1%)
15 (42.8%)
24 (68.5%)
15 (42.8%)
3 (8.5%)

0.254*
0.002*
0.108*
0.552*
0.037*
0.118*

< 0.001*
0.873*
0.371*

CKD: Chronic kidney disease, COPD: Chronic obstructive pulmonary disease, CHF: Chronic heart failure, IHD: Ischemic heart disease.
* Chi-square test.
** Independent samples t test.
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0.009). Compared with AHF, COVID-19 pneumonia 
patients had higher levels of lactate dehydrogenase 
(LDH), creatine kinase (CK) and ferritin (524 IU/L 
(242-1904) vs 363 IU/L (136-986) p= 0.002, 152 U/L 
(20-1416) vs 89 U/L (20-519) p= 0.013, 873.47 ± 
643.96 ng/mL vs 261.53 ± 401.28 ng/mL p< 0.001). 

Although patients in both groups had an increased 
level of CRP, COVID-19 pneumonia patients had 
significantly higher levels of CRP compared with 
AHF patients (15.33 ± 7.19 mg/dL vs 5.43 ± 6.62 mg/
dL, p< 0.001). Also, the level of NT-proBNP was 
found significantly higher in the AHF patients’ group 

Table 2. Clinical signs and symptoms of the patients

All patients  
(n= 74)

Confirmed COVID-19 
pneumonia (n= 39)

Acute heart failure  
(n= 35) p

Onset symptoms
Fever
Cough
Dyspnea
Fatigue 
Pretibial edema
Chest pain	

29 (39.2%)
37 (50%)

71 (95.9%)
15 (20.3%)
19 (25.7%)
5 (6.8%)

28 (71.7%)
32 (94.8%)
36 (92.3%)
14 (35.8%)

0 (0%)
2 (5.1%)

1 (2.8%)
5 (14.2%)
35 (100%)
1 (2.8%)

19 (54.2%)
3 (8.5%)

< 0.001*
< 0.001*
0.094*

< 0.001*
< 0.001*
0.556*

Presence of the fever in hospital admission 28 (37.8%) 28 (71.8%) 0 (0%) < 0.001*

* Chi-square test.

Figure 1. Axial plane of thorax CT images in patients with COVID-19 pneumonia showing A. Bilateral sub-
pleural patchy ground-glass opacities (GGOs), consolidations, and crazy paving patterns in right lobe. B. 
Bilateral subpleural patchy GGOs and consolidations. C. Bilateral subpleural consolidation and air broncho-
gram sign, D. Bilateral subpleural patchy GGOs and consolidations.

BA

C D
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(3975 ± 8288 pg/mL vs 17251 ± 15233 pg/mL, p< 
0.001). A comparison of the laboratory data was 
summarized in Table 4.

DISCUSSION

Acute heart failure is one of the most common car-
diac emergencies. In AHF patients, the precipitating 
factors that require urgent intervention should be 

Table 3. Thorax CT findings of the patients

All patients  
(n= 74)

Confirmed COVID-19 
pneumonia (n= 39)

Acute heart failure  
(n= 35) p

Ground glass opacity 66 (89.2%) 38 (97.4%) 28 (80%) 0.016*

Consolidation 59 (79.7%) 36 (92.3%) 23 (65.7%) 0.004*

Crazy paving pattern 11 (14.9%) 11 (28.2%) 0 (0%) 0.001*

Air bronchogram 11 (14.9%) 10 (25.6%) 1 (2.8%) 0.006*

Distribution of lung lesions
Peripheral distribution 
Central distribution

40 (54%)
34 (46%)

35 (89.7%)
4 (10.3%)

5 (14.2%)
30 (85.8%)

< 0.001*
< 0.001*

Pulmonary lobe involvement
Upper lobe
Middle/lingular lobe
Lower lobe

48 (64.9%)
58 (78.4%)
65 (87.8%)

32 (82%)
34 (89.7%)
33 (84.6%)

16 (45.7%)
24 (68.5%)
32 (91.4%)

0.001*
0.052*
0.371*

Pleural effusion 27 (36.5%) 1 (2.5%) 26 (74.2%) < 0.001*

Cardiomegaly 38 (51.4%) 6 (15.3%) 32 (91.4%) < 0.001*

* Chi-square test.

Figure 2. Axial plane of thorax CT images in patients with AHF showing A. Predominantly centrally located 
GGOs and consolidations, and bilateral pleural effusions. B. Predominantly centrally located bilateral GGOs, 
pleural effusions in the right lung with cardiomegaly.

B B

AA
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identified and corrected immediately. Since AHF is a 
life-threatening clinical condition, delays in diagnosis 
and treatment are associated with increased mortality 
and morbidity (15-17). However, in thorax CT find-
ings, pulmonary edema caused by AHF can be con-
fused with several exudative diseases and may cause 
delays in diagnosis and treatment, especially during 
the pandemic process (18).

Acute heart failure is a condition that heart failure 
symptoms and signs get worse quickly. AHF can be in 

the form of new-onset heart failure or more frequent-
ly as acute decompensation of chronic heart failure 
(14,17,19). In our study, 68.5% of AHF cases were 
previously treated for chronic heart failure. Although 
typical symptoms and signs of AHF are mostly caused 
by excess volume (pulmonary congestion, peripheral 
edema), in some cases it may be associated with 
hypoperfusion resulted by low cardiac output. 
However, due to the low sensitivity and specificity of 
symptoms and signs, further evaluation is required in 

Table 4. Laboratory findings of the patients

All patients  
(n= 74)

Confirmed COVID-19 
pneumonia (n= 39)

Acute heart failure  
(n= 35) p

Biochemical parameters
Urea, mg/dL (min-max)
Creatinin, mg/dL (min-max)
AST, U/L (min-max)
ALT, U/L (min-max)
LDH, IU/L (min-max)
CK, U/L (min-max)
Albumin, g/dL (min-max)

57 (11-388)
1.08 (0.36-7.32)
43.50 (10-940)

28 (4-850)
461 (136-1904)
118 (20-1416)

3.20 (2.23-4.34)

43 (11-183)
0.93 (0.36-2.09)

51 (17-940)
29 (16-850)

524 (242-1904)
152 (20-1416)

3.10 (2.30-3.80)

69 (29-388)
1.46 (0.61-7.32)
27.50 (10-313)

23 (4-296)
363 (136-986)
89 (20-519)

3.40 (2.23-4.344)

0.006*
0.003*
0.010*
0.120*
0.002*
0.013*
0.039*

Cardiac enzymes
NT-proBNP, pg/mL (Mean ± SD)
Trop-I, ng/mL (min-max)

10340 ± 13765
0.10 (0.10-21.29)

3975 ± 8288
0.10 (0.10-3.53)

17251 ± 15233
0.12 (0.10-21.29)

< 0.001**
0.112*

Coagulation parameters
Fibrinojen, ng/dL (min-max)
D-dimer, μg/mL (min-max)
INR, (min-max)

391 (143-1066)
2.16 (0.19-25.20)
1.24 (0.90-2.57)

473 (200-1066)
2.15 (0.19-24.40)
1.22 (0.90-2.57

350 (143-676)
2.33 (0.19-25.20)
1.26 (1.04-2.52)

0.001*
0.808*
0.038*

Total blood count
Wbc, 109/L (Mean ± SD)
Neu, 109/L (Mean ± SD)
Lymph, 109/L (Mean ± SD)
Hgb, g/dL (Mean ± SD)
Htc, % (Mean ± SD)
Plt, 109/L (Mean ± SD)

12.03 ± 6.09
9.25 (3.10-3.76)
0.84 (0.23-10.23)

12.34 ± 1.91
38.40 ± 5.83
237 ± 107

10.07 ± 4.89
8.73 (1.93-20.92)
0.74 (0.26-2.35)

12.88 ± 1.63
38.71 ± 4.91
223 ± 105

14.22 ± 6.60
10.37 (2.46-26.19)
1.68 (0.24-10.23)

11.74 ± 2.04
38.06 ± 6.77
252 ± 109

0.003**
0.110*
0.009*
0.010**
0.633**
0.237**

Arterial blood gas analysis
pH, (Mean ± SD)
Po2, mmHg (min-max)
Pco2, mmHg (Mean ± SD)
Hco3, mEq/L (min-max)
Spo2, % (Mean ± SD)
Lactate, mmol/L (min-max)

7.38 ± 0.11
67.75 (32-142)
39.85 ± 14.65

23.35 (11.40-41.00)
88.94 ± 8.71

2.00 (0.50-14.00)

7.42 ± 0.91
54 (32-142)

35.61 ± 9.00
23.30 (16.20-31.50)

85.60 ± 9.99
1.80 (0.50-4.80)

7.33 ± 0.11
75.30 (46-130)
44.58 ± 18.06

23.50 (11.40-41.00)
92.67 ± 4.92

2.30 (0.50-14.00)

< 0.001**
< 0.001*
0.008**
0.577*

< 0.001**
0.131*

Inflammatory parameters
CRP, mg/dL (Mean ± SD)
PCT, ng/mL (min-max)
Ferritin, ng/mL (Mean ± SD)

10.64 ± 8.49
0.41 (0.04-97.50)
580.07 ± 619.60

15.33 ± 7.19
0.37 (0.05-59.78)
873.47 ± 643.96

5.43 ± 6.62
0.43 (0.04-97.50)
261.53 ± 401.28

< 0.001**
0.630*

< 0.001**

Me: Mean, SD: Standard derivation, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, LDH: Lactate dehydrogenase, CK: Creatine 
kinase PCT: Procalcitonin, NT-proBNP: N-terminal prohormone of brain natriuretic peptide, CRP: C-reactive protein, Lymph: lymphocyte,  
Wbc: White blood cell, Neu: Neutrophil, Hgb: Hemoglobin, Htc: Hematocrit, Plt: Platelets, INR: International normalized ratio, Trop-I: Troponin-I.
* Mann-Whitney U test.
** Independent samples t test.
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most cases (14,17). In our study, in line with the lit-
erature, the most common symptoms in AHF cases 
were shortness of breath (100%), pretibial edema 
(54.2%), and cough (14.2%), respectively.

The clinical manifestations of COVID-19 cases range 
from mild manifestations such as asymptomatic dis-
ease and mild upper respiratory tract infection to 
severe viral pneumonia that can lead to acute respira-
tory failure and death. Fever, cough, headache and 
weakness are the most common symptoms at the 
beginning of the disease. However, in 20% of the 
cases, pneumonia, which is the most serious and com-
mon presentation of the disease, may develop. This 
period is called the pulmonary phase of the disease 
and it is reported that shortness of breath is a common 
symptom on admission to the emergency department 
(5,8,20-25). Consistent with the literature, in our study, 
the most common symptoms in COVID-19 pneumo-
nia patients were cough (94.8%), shortness of breath 
(92.3%), and fever (71.7%), respectively. 

Pretibial edema due to the excess volume was found 
more frequently in AHF cases. Moreover, while fever 
was detected in 71.8% of COVID-19 pneumonia 
cases at the time of admission to the ED, it was not 
found in any of the AHF cases (p< 0.001). In addition, 
while a history of contact with a COVID-19 patient 
was 76.9% in COVID-19 pneumonia group, none of 
the AHF cases had a history of contact with a COVID-
19 patient (p< 0.001). In the differential diagnosis of 
AHF from COVID-19 pneumonia during the pan-
demic pro-cess, COVID-19 contact history, symptoms 
and findings can provide important information to 
clinicians, in the first evaluation.

Detecting suspicious cases as soon as possible during 
the COVID-19 pandemic process is the most impor-
tant point in controlling the spread of the disease (18). 
The gold standard method in the diagnosis of COVID-
19 is detection of viral nucleic acids by RT-PCR testing 
method. Although RT-PCR test has high specificity in 
diagnosis, its sensitivity is low due to its false negative 
results. For this reason, it has been suggested that the 
test is insufficient. In addition, achieving results in an 
average of 15 hours may cause delays in diagnosis and 
treatment (4,26-29).

Thorax CT has become an important tool in the diag-
nosis and follow-up of COVID-19 cases, thanks to the 
specific pathological findings in thorax CT images. In 
COVID-19 cases, pathological findings can be detect-
ed in thorax CT images, despite negative RT-PCR test 

results, and even when the patients are in the asymp-
tomatic period. Although thorax CT is not the gold 
standard diagnostic test in COVID-19 cases, it can be 
helpful in diagnosis and differential diagnosis. In 
COVID-19 pneumonia, thorax CT typically shows 
bilateral peripheral and/or subpleural ground glass 
opacities, multifocal patchy consolidations, and crazy 
paving pattern (4,26,27,30-35). In our study, consist-
ent with the literature, the most common thorax CT 
findings in COVID-19 pneumonia cases were ground-
glass opacities (97.4%), consolidations (92.3%) and 
crazy paving pattern (28.2%) with peripheral location.

Although typical findings in thorax CT imaging for 
COVID-19 pneumonia are described, these findings 
can be confused with several diseases. AHF is another 
clinical condition, which is a common cause of 
ground glass densities observed in thorax CT images. 
In AHF, contrary to COVID-19 pneumonia, the ground 
glass densities observed predomi-nantly in the central 
parts, whereas peripheral parts of the lung are pro-
tected. On the other hand, in AHF, other differential 
findings observed in thorax CT images are pleural effu-
sion, mediastinal lymphadenopathy, septal thickening, 
and enlarged pulmonary veins (9,11,18,33,36). In our 
study, similar to the literature, ground glass opacities 
(80%) and consolidations (65.7%) were predomi-
nantly located in the central and lower lobes, in AHF 
patients. In addition, cardiomegaly in 91.4% and 
pleural effusion was found in 74.2% of the cases. 

In our study, in COVID-19 pneumonia cases thorax CT 
lesions were mostly located in the peripheral parts, 
whereas lesions in AHF cases were mostly centrally 
located. In addition, pleural effusion and cardiomega-
ly findings were detected more frequently in AHF 
cases compared to COVID-19 cases. It should be 
noted that, the distribution of lesions on thorax CT 
images and the presence of pleural effusion and car-
diomegaly can provide important information to clini-
cians in the first evaluation in the emergency depart-
ment.

In COVID-19 patients, in the early period of the dis-
ease, lymphopenia is prominent in complete blood 
count and as the disease progresses, the lymphocyte 
count continues to decrease, whereas inflammatory 
markers increase (25,35,37,38). In our study, con-
sistent with the literature, the mean lymphocyte 
count was lower in COVID-19 pneumonia group 
compared to the AHF group (p= 0.009). In addition, 
in the studies it has been shown that lymphopenia 
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and high serum ferritin, D-dimer, CRP, troponin, and 
LDH levels in COVID-19 cases were associated with 
poor prognosis and increased mortality (37-42). In 
our study, LDH, CK, CRP, and ferritin levels were 
increased in both groups; however mean levels of 
LDH, CK, CRP and ferritin were significantly higher 
in COVID-19 pneumonia group (p= 0.002, p= 0.013, 
p< 0.001, p< 0.001, respectively). Similarly, although 
the levels NT-proBNP were increased in both groups, 
it was significantly higher in the AHF group (p< 
0.001).

LIMITATIONS

Present study has some limitations. Firstly, this is a 
single center retrospective cohort study with rela-
tively small sample size. Secondly, all thorax CT find-
ings are reviewed by a single radiologist experienced 
in chest radiology.

Conclusion

In conclusion, we think that contact history, labora-
tory data and thorax CT findings can be useful in 
distinguishing acute heart failure from COVID-19 
pneumonia in patients who admitted to the emer-
gency department with respiratory distress during the 
pandemic process and can provide very important 
information to clinicians.
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