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INTRODUCTION

The outbreak of severe acute respiratory syndrome coro-
navirus-2 (SARS-CoV-2) infection has been named as corona-
virus disease 2019 (COVID-19) [1]. The SARS-CoV-2 infection 
causes pulmonary and/or systemic inflammation and leads 
to multiple organ failure, especially in high-risk patients [2]. 

SARS-CoV-2 binds to the angiotensin-converting enzyme-2 
(ACE-2) receptor, which is mainly expressed in lung tissue 
and infects multiple cells and tissues in the human body [3,4]. 
SARS-CoV-2 infection may cause acute respiratory distress 
syndrome (ARDS), myocardial damage, and heart failure [5,6]. 
COVID-19 patients usually present with mild symptoms (no 
pneumonia or mild pneumonia) (81%). On the contrary, few 
COVID-19 patients (about 14%) might have severe symptoms, 
respiratory failure, septic shock, and/or multiple organ failure 
[7]. Major risk factors for COVID-19-related mortality were 
advanced age, male gender, hypertension (HT), diabetes mel-
litus (DM), cardiovascular disease (CVD), and cerebrovascu-
lar diseases [8]. COVID-19 patients might have a myocardial 
injury, myocarditis, arrhythmias, and thromboembolic events 
without having risk factors [9,10].

Severe COVID-19 infection is associated with disruption 
of normal hemostasis, elevated D-dimer levels, and a sys-
temic procoagulant course leading to thromboembolism [11]. 
Patients in critical condition due to COVID-19 are at high risk 
for hypercoagulation and anticoagulation therapy is recom-
mended for these patients [12]. COVID-19  patients are pre-
disposed to life-threatening major bleeding due to systemic 
anticoagulation [13-15]. Regardless of the pharmacological 
agent used, the risk of major bleeding in the critical group 
of COVID-19  patients receiving thromboprophylaxis is esti-
mated to be 5.6% [16]. The assessment of clinical features and 
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ABSTRACT

The aim of this study was to investigate the patient characteristics and laboratory parameters for coronavirus disease-2019 (COVID-19) non-sur-
vivors as well as to find risk factors for major bleeding complications. For this retrospective study, the data of patients who died of COVID-19 
in our intensive care unit were collected in the period of March 20, 2020-April 30, 2020. D-dimer, platelet count, C-reactive protein (CRP), 
high-sensitivity Troponin I (hs-TnI), and international normalized ratio (INR) levels were recorded on the 1st, 5th, and 10th days of hospitalization to 
investigate the possible correlation of laboratory parameter changes with in-hospital events. A total of 161 non-survivors patients with COVID-19 
were included in the study. The median age was 69.8 ± 10.9 years, and 95 (59%) of the population were male. Lung-related complications were the 
most common in-hospital complications. Patients with COVID-19 had in-hospital complications such as major bleeding (39%), hemoptysis (14%), 
disseminated intravascular coagulation (DIC) (13%), liver failure (21%), acute respiratory distress syndrome (ARDS) (85%), acute kidney injury 
(AKI) (40%), and myocardial injury (70%). A multiple logistics regression analysis determined that age, hypertension (HT), diabetes mellitus 
(DM), use of acetylsalicylic acid or low-molecular-weight heparin (LMWH), hemoglobin, D-dimer, INR, and AKI were independent predictors 
of major bleeding. Our results showed that a high proportion of COVID-19 non-survivors suffered from major bleeding complications.
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myocardial infarction guideline updated in 2018 [17]. Acute 
kidney injury (AKI) was defined based on the kidney disease: 
Improving Global Outcomes definition [18]. Patients with a his-
tory of percutaneous coronary intervention or coronary artery 
bypass surgery were diagnosed as CAD. The severe group was 
defined as respiratory rate ≥30/minutes, and/or severe respira-
tory distress (dyspnea, use of extra respiratory muscles), and/
or oxygen saturation in room air <90% (in the patient receiving 
oxygen PaO2/FiO2≤300), and/or, presence of any critical com-
plications (shock, multiorgan dysfunction requiring admission 
to the intensive care unit (ICU), and/or any type of respiratory 
failure requiring mechanical respiratory support) [19]. ARDS is 
defined as new or increasing worsening in clinical condition, 
presence of pleural effusion, atelectasis, or bilateral infiltrates 
not defined as nodules, heart failure, or respiratory failure 
not explained by the volume load on the lung, hypoxemia as 
defined by a PaO2/FiO2 ratio ≤200 mmHg [20]. Major bleed-
ing was defined as a fall in hemoglobin level of at least 2 g/dL 
(1.24 mmol/L) or requiring transfusion of at least two units of 
whole blood or red cells during hospitalization [21]. ISTH scor-
ing system was used for the diagnosis of disseminated intra-
vascular coagulation (DIC)  [22]. Coagulopathy management 
in patients with COVID-19 has been conducted according to 
the national interim guideline on COVID-19, which is updated 
periodically [23].

Ethical statement

This observational, retrospective study was con-
ducted with the approval of the Okmeydani Training and 
Research Hospital Research Ethics Committee (no.  234/
date: 16.06.2020) and was carried out by the principles of the 
Declaration of Helsinki.

Statistical analysis

Kolmogorov–Smirnov test was used for the normal dis-
tribution analysis of the variables. Continuous variables were 
expressed as mean ± standard deviation and non-normally 
distributed variables were presented as median with inter-
quartile range only due to the presence of abnormal distribu-
tion for all. Categorical variables were expressed as numbers 
(n) and percentages (%). Comparisons of continuous variables 
between groups were made using the t-test as a parametric 
test and the Mann–Whitney U-test as a non-parametric test. 
Chi-square test was used for the evaluation of categorical data. 
A two-tailed p < 0.05 was considered significant throughout 
the study. Univariate logistic regression analysis was used to 
determine significant independent clinical predictors of major 
bleeding. All variables with p < 0.05 in univariate analysis were 
included in a logistic regression model for multivariate anal-
ysis to determine independent predictors of major bleeding. 

bleeding predictors of non-survivors COVID-19 patients may 
yield additional data for risk stratification and guidance of 
treatment.

We aimed to investigate the patient characteristics and 
laboratory parameters of COVID-19 non-survivors and find 
risk factors for major bleeding complications.

MATERIALS AND METHODS

Study population

The study included the patients who were non-survivors 
due to COVID-19 in our clinic between March 20, 2020, and 
April 30, 2020. All patients were diagnosed with COVID-19 
using real-time reverse transcription-polymerase chain reac-
tion (rRT-PCR). Patients whose diagnosis was not confirmed 
by RT-PCR, those who deceased before hospital admission, 
and patients aged under 18  years were excluded from the 
study. Demographic characteristics including age, gender, 
smoking status, and history of hyperlipidemia, HT, and DM, 
and in-hospital events were obtained from medical records 
in a retrospective manner. Laboratory parameters including 
urea, creatinine, sodium, potassium, glucose, high-sensitivity 
Troponin I (hs-TnI), D-dimer, creatine kinase-MB, hemoglo-
bin, white blood cell (WBC), procalcitonin, and C-reactive 
protein (CRP) were measured from the blood samples 
obtained on admission and follow-up. In addition, D-dimer, 
platelet count, CRP, troponin, and international normalized 
ratio (INR) levels were recorded on the 1st, 5th, and 10th days of 
hospitalization to investigate the possible correlation of labo-
ratory parameter changes with in-hospital events.

The presence of SARS-CoV-2 RNA was detected 
by rRT-PCR in the Ministry of Health Public Health 
Microbiology Reference Laboratory after obtaining oro-
pharyngeal and nasal specimens using the same swab and 
placing the swab on the same transport medium. Routine 
confirmation of the diagnosis of COVID-19 was performed 
based on the detection of unique sequences of virus RNA 
by nucleic acid amplification tests such as rRT-PCR with 
confirmation by nucleic acid sequencing when necessary. 
The guidelines for COVID-19, which was prepared by the 
Ministry of Health, were implemented and medications 
were used in patients. Low-molecular-weight heparin 
(LMWH) was used for thromboprophylaxis in patients 
without active bleeding. ASA was continued in patients 
who had previously used it for various reasons such as cor-
onary artery disease (CAD) or peripheral arterial disease.

Definitions

Myocardial injury was defined as a troponin value exceed-
ing the upper reference limit (URL, 99%) according to the 



Gokhan Alici, et al.: Clinical features and predictors for COVID-19 fatal cases

Bosn J Basic Med Sci. xxxx;xx(x):1-10 3 www.bjbms.org

was observed between the groups in terms of symptoms and 
findings. More than 50% of patients had at least one chronic 
disease, among which HT was the most common (60%), fol-
lowed by DM (34%), CAD (33%), hyperlipidemia (21%), chronic 
obstructive pulmonary disease (COPD) (18%), chronic kidney 
disease (15%), atrial fibrillation (AF) (9%), and malignancies (8%). 
No significant difference was found between male and female 
patients with regard to the presence of chronic diseases. Female 
patients had more angiotensin II receptor blocker therapy com-
pared to male patients (29% vs. 16%; p=0.04), while there was no 
significant difference between the genders with regard to other 
medications (p > 0.05). Lung-related complications were the 
most common in-hospital complications. Patients had in-hos-
pital complications such as major bleeding (39%), hemoptysis 
(14%), DIC (13%), liver failure (21%), ARDS (85%), AKI (40%), and 

The Kaplan–Meier method was used for survival analysis. 
A two-tailed p<0.05 was considered statistically significant. 
Statistical evaluation was applied through the SPSS statistical 
program (version 25.0).

RESULTS

Table 1 presents the demographic and clinical characteris-
tics of 161 patients who were non-survivors due to COVID-19. 
The mean age was 71 (62-78) years and the female patients were 
older than male patients (p = 0.04). Following admission, 71% of 
the patients were hospitalized in the ICU. The mean hospitaliza-
tion period was 10 days and no significant difference was found 
between male and female patients. The most common symp-
toms were fever and cough. However, no statistical difference 

TABLE 1. The demographic and clinical data of the study population

Total (n=161) Female (n=66) Male (n=95) p value
Age, years 71 (62-78) 71 (65-80) 69 (60-77) 0.04*
Admitted to intensive care units, n (%) 114 (71) 48 (72) 66 (70) 0.65
Admitted to critical care services, n (%) 47 (29) 18 (27) 29 (30) 0.72
Hospitalization, days 10 (4-14) 9 (4-14) 11 (4-15) 0.78
Signs and symptoms at admission

Fever, n (%) 146 (91) 59 (89) 87 (91) 0.63
Cough, n (%) 115 (72) 49 (74) 66 (69) 0.51
Shortness of breath, n (%) 109 (68) 45 (68) 64 (67) 0.91
Fatigue, n (%) 88 (55) 41 (62) 47 (49) 0.11
Chest pain, n (%) 64 (40) 30 (45) 34 (35) 0.21
Myalgia, n (%) 32 (20) 17 (25) 15 (15) 0.11

Previous medical history
Diabetes mellitus, n (%) 55 (34) 26 (40) 29 (30) 0.24
Hypertension, n (%) 96 (60) 45 (68) 51 (54) 0.06
Coronary artery disease, n (%) 54 (33) 19 (29) 35 (37) 0.28
Hyperlipidemia, n (%) 35 (21) 14 (21) 21 (22) 0.89
Atrial fibrillation, n (%) 14 (9) 4 (6) 10 (11) 0.32
COPD, n (%) 29 (18) 12 (18) 17 (18) 0.96
Chronic kidney failure, n (%) 24 (15) 12 (18) 12 (13) 0.33
Malignancy, n (%) 13 (8) 4 (6) 9 (10) 0.43

Medication
Beta-blocker, n (%) 55 (34) 19 (29) 36 (38) 0.23
ACE inhibitor, n (%) 35 (21) 14 (21) 21 (22) 0.89
ARB, n (%) 34 (21) 19 (29) 15 (16) 0.04
CCB, n (%) 53 (33) 23 (35) 30 (32) 0.66
Acetylsalicylic acid, n (%) 49 (30) 20 (30) 29 (30) 0.97
LMWH, n (%) 139 (87) 54 (82) 85 (90) 0.34
Oral antidiabetic, n (%) 53 (33) 24 (36) 29 (30) 0.43
Insulin, n (%) 27 (17) 11 (17) 16 (17) 0.97
Statin, n (%) 44 (27) 18 (27) 26 (27) 0.98

In-hospital complications
Major bleeding, n (%) 62 (39) 23 (35) 39 (41) 0.42
Hemoptysis, n (%) 22 (14) 8 (12) 14 (15) 0.63
DIC, n (%) 21 (13) 10 (15) 11 (12) 0.50
Liver failure, n (%) 34 (21) 13 (20) 21 (22) 0.71
ARDS, n (%) 137 (85) 54 (82) 83 (88) 0.33
Acute kidney failure, n (%) 63 (40) 26 (40) 37 (39) 0.95
Myocardial injury, n (%) 130 (80) 51 (77) 79 (83) 0.45

COPD: Chronic obstructive pulmonary disease, ACE: Angiotensin-converting enzyme, ARB: Angiotensin receptor blocker, CCB: Calcium 
channel blocker, LMWH: Low-molecular-weight heparin, DIC: Disseminated intravascular coagulation, ARDS: Acute respiratory disease 
syndrome.*.P<0.001
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myocardial injury (70%). The prevalence of these complications 
was similar in both genders.

Table  2 presents the laboratory parameters measured at 
the time of admission. The glucose, urea, and creatinine levels 
were similar in both genders, whereas the sodium and potas-
sium levels were significantly higher in women than in men. 
Lymphocyte levels were significantly lower in men compared 
to women. There was no significant difference between gen-
ders in terms of other blood parameters. Although the coagu-
lation parameters of all patients were higher than the normal 
reference values, no significant difference was found between 
the genders with regard to prothrombin time (PT), activated 
partial PT, INR, and D-dimer levels (p > 0.05). Figure 1 presents 
the platelet, D-dimer, INR, CRP, and hs-TnI levels of patients 
measured on the 1st, 5th, and 10th  days of hospitalization. On 
the 5th and 10th days, the platelet levels decreased significantly 

while the D-dimer, INR, CRP, and hs-TnI levels increased sig-
nificantly, compared to the 1st day (Table 2 and Figure 1).

Major bleeding was observed in 62 (39%) of the patients. 
Patients with major bleeding (n = 62) and non-bleeding (n = 99) 
were compared in Table 3. The mean age of the non-bleeding 
group was older than the bleeding group (p = 0.03). The hos-
pitalization time of the non-bleeding group was longer than 
the bleeding group (p < 0.001). There was no significant dif-
ference between the groups in terms of symptoms, signs, and 
the presence of chronic diseases. The rate of receiving LMWH 
therapy was higher in bleeding patients than in non-bleeding 
patients (100% vs. 78%; p < 0.001), whereas there was no signif-
icant difference between bleeding and non-bleeding patients 
with regard to other medications (p > 0.05). In the bleeding 
group compared to the non-bleeding group, hemoptysis (24% 
vs. 7%; p = 0.005), DIC (34% vs. 0%; p < 0.001), liver failure (39% 

TABLE 2. Laboratory parameters of study population

Reference values Female (n=66) Male (n=95) p value
Biochemical

Sodium (mEq/L) 136-146 142.4±10.7 139.5±7.6 0.04*
Potassium (mEq/L) 3.5-5.1 4.1±1.0 4.5±0.9 0.01*
Serum glucose (mg/dl) 7-100 168 (113-252) 139 (105-212) 0.16
Urea (mg/dl) 17-43 75 (46-108) 92 (48-140) 0.07
Creatine (mg/dl) 0.5-0.9 1.5 (0.9-2.2) 1.4 (0.9-3.0) 0.68
eGFR, mL/dk/1.73 m² >90 34 (19-65) 39 (17-79) 0.58

Hematologic
WBC (10^3/µL) 3.8-10 9.8 (6.1-18.7) 9.2 (6.1-15.4) 0.52
Hemoglobin (g/dL) 11.5-15.5 10.7±1.8 11.2±2.3 0.15
Neutrophil, 10^3/µL 1.5-6.1 8.5 (4.8-15.7) 8.5 (5.2-14.0) 0.78
Lymphocyte, 10^3/µL 1.1-3.7 1.0 (0.6-1.4) 0.7 (0.4-1.1) 0.02*
Platelet (10^3/µL) (admission) 150-400 232.4±116.6 210.3±117.7 0.24
Platelet (10^3/µL) (5. days) 198.8±107.0 189.6±104.5 0.59
Platelet (10^3/µL) (10. days) 171.5±102.7 172.5±109.5 0.96

Infection-related indices
CRP (mg/L) (admission) <5 156.8±87.9 150.9±83.6 0.67
CRP (mg/L) (5. days) 185.4±75.3 185.0±91.0 0.98
CRP (mg/L) (10. days) 194.2±85.2 197.3±91.5 0.83
Procalcitonin (ng/mL) <0.12 1.2 (0.3-2.7) 1.7 (0.6-5.5) 0.11

Cardiac markers
Creatine kinase MB (ng/mL) 0.6-6.3 3.8 (1.9-7.7) 3.8 (2.0-8.8) 0.24
Troponin (ng/
mL) (admission)

0-11.6 34 (16-66) 35 (15-97) 0.73

Troponin (ng/mL) (5 days) 124 (52-258) 100 (42-420) 0.92
Troponin (ng/mL) (10 days) 313 (98-813) 160 (68-1051) 0.58

Coagulation function
Prothrombin time (seconds) 9.5-13.4 13 (12-14) 13 (12-15) 0.22
aPTT (seconds) 20-34 30 (27-37) 32 (28-40) 0.25
INR (admission) 0.8-1.2 1.2 (1.0-1.3) 1.2 (1.1-1.4) 0.09
INR (mg/L) (5 days) 1.3 (1.2-1.4) 1.3 (1.2-1.4) 0.52
INR (mg/L) (10 days) 1.4 (1.2-1.7) 1.4 (1.2-1.6) 0.18
D-Dimer (ng/
mL) (admission)

80-500 2350 (1237-3710) 1985 (920-3710) 0.28

D-Dimer (ng/mL) (5. days) 3545 (2220-4940) 3895 (2354-4820) 0.53
D-Dimer (ng/mL) (10. days) 5240 (2565-17500) 5470 (2410-11800) 0.69

WBC: White blood cell count, CRP: C-reactive protein, INR: International normalized ratio, aPTT: Activated partial prothrombin time, eGFR: 
Estimated glomerular filtration rate. *p<0.001
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vs. 10%; p < 0.001), ARDS (93% vs. 80%; p = 0.015), and acute 
kidney failure (48% vs. 33%; p < 0.001) were observed to be 
higher (Table 3).

Hematological and biochemical parameters were com-
pared in both groups, serum potassium level (p = 0.01), WBC 
(p = 0.01), hemoglobin (p < 0.01), neutrophil (p = 0.02), plate-
let (5 days) (p = 0.02), and platelet (10 days) (p = 0.007) levels 
were higher in the non-bleeding group; troponin (admission) 
(p = 0.03), troponin (5  days) (p = 0.01), troponin (10  days) 
(p  =  0.02), and INR (p = 0.007) levels observed high in the 
bleeding group (Table 4).

Survival analysis was performed using the Kaplan–Meier 
method for patients with and without bleeding (Figure  2). 
Survival analysis showed that COVID-19  patients had a 

FIGURE 1. The platelet, D-dimer, international normalized ratio, C-reactive protein, and high-sensitivity troponin I levels of patients 
measured on the 1st, 5th, and 10th days of hospitalization.

FIGURE 2. Survival analysis using the Kaplan–Meier method 
showed patients with and without bleeding.
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significantly increased risk of death in the weeks following 
ICU admission. Besides, as shown in the Kaplan–Meier sur-
vival analysis, the majority of deaths in our sample occurred 
within 20 days of admission (log-rank p < 0.001).

A multiple logistics regression analysis determined that age, 
HT, DM, use of acetylsalicylic acid (ASA) or LMWH, D-dimer, 
INR, and AKI were independent predictors of major bleeding 
(age, odds ratio [OR]: 1.052, p = 0.004; HT, OR: 3.271, p = 0.006; 
DM, OR: 1.672, p = 0.012; using of ASA, OR: 6.131, p < 0.001; using 
of LMWH, OR: 4.264, p < 0,001; D-dimer, OR: 1.002, p = 0.045; 
INR, OR: 1.999, p = 0.008; and AKI, OR: 1.792, p = 0.019) (Table 5).

DISCUSSION

The present study evaluated the clinical, laboratory 
features, and bleeding predictors of 161 non-survivors 

TABLE 3. The demographic and clinical data of the study population with and without bleeding

Total (n=161) Non-bleeding (n=99) Bleeding (n=62) p value
Age, years 71 (62-78) 71 (63-80) 68 (63-80) 0.03*
Admitted to intensive care units, n (%) 114 (71) 69 (70) 45 (73) 0.69
Admitted to critical care services, n (%) 47 (29) 29 (29) 18 (29) 0.97
Hospitalization, days 10 (4-14) 12 (9-17) 7 (4-13) <0.001*
Signs and symptoms at admission

Fever, n (%) 146 (91) 90 (91) 56 (90) 0.90
Cough, n (%) 115 (72) 73 (74) 42 (68) 0.41
Shortness of breath, n (%) 109 (68) 64 (65) 45 (73) 0.29
Fatigue, n (%) 88 (55) 51 (52) 37 (60) 0.31
Chest pain, n (%) 64 (40) 38 (38) 26 (42) 0.65
Myalgia, n (%) 32 (20) 20 (20) 12 (19) 0.89

Previous medical history
Diabetes mellitus, n (%) 55 (34) 30 (30) 25 (40) 0.17
Hypertension, n (%) 96 (60) 61 (62) 35 (57) 0.49
Coronary artery disease, n (%) 54 (33) 36 (36) 18 (29) 0.35
Hyperlipidemia, n (%) 35 (21) 23 (23) 12 (19) 0.61
Atrial fibrillation, n (%) 14 (9) 10 (10) 4 (7) 0.40
COPD, n (%) 29 (18) 20 (20) 9 (14) 0.41
Chronic kidney failure, n (%) 24 (15) 16 (16) 8 (13) 0.65
Malignancy, n (%) 13 (8) 5 (5) 8 (13) 0.08

Medication
Beta-blocker, n (%) 55 (34) 32 (33) 23 (37) 0.59
ACE inhibitor, n (%) 35 (21) 22 (22) 13 (21) 0.91
ARB, n (%) 34 (21) 25 (25) 9 (15) 0.10
CCB, n (%) 53 (33) 33 (33) 20 (32) 0.81
Acetylsalicylic acid, n (%) 49 (30) 31 (31) 18 (29) 0.80
LMWH, n (%) 139 (87) 77 (78) 62 (100) <0.001*
Oral antidiabetic, n (%) 53 (33) 31 (31) 22 (35) 0.55
Insulin, n (%) 27 (17) 18 (18) 9 (15) 0.61
Statin, n (%) 44 (27) 29 (29) 15 (24) 0.48

In-hospital complications
Hemoptysis, n (%) 22 (14) 7 (7) 15 (24) 0.005*
DIC, n (%) 21 (13) - 21 (34) <0.001*
Liver failure, n (%) 34 (21) 10 (10) 24 (39) <0.001*
ARDS, n (%) 137 (85) 79 (80) 58 (93) 0.015*
Acute kidney failure, n (%) 63 (40) 33 (33) 30 (48) <0.001*
Myocardial injury, n (%) 130 (80) 81 (82) 49 (79) 0.44

COPD: Chronic obstructive pulmonary disease, ACE: Angiotensin-converting enzyme, ARB: Angiotensin receptor blocker, CCB: Calcium channel 
blocker, LMWH: Low-molecular-weight heparin, DIC: Disseminated intravascular coagulation, ARDS: Acute respiratory disease syndrome. *p<0.001

COVID-19  patients. The main findings of our study were 
as follows: (i) The most common presenting symptom 
was fever, lung-related complications were the most com-
mon complaints, (ii) the platelet levels decreased while 
the D-dimer,  INR, and CRP levels increased during the 
follow-up period, and (iii) age, HT, DM, using of ASA or 
LMWH, hemoglobin, D-dimer, INR, and AKI were inde-
pendently associated with major bleeding.

COVID-19 is characterized by hyperinflamma-
tion, cytokine storm, and elevated cardiac biomarkers. 
COVID-19  patients can present to the emergency service 
with a wide spectrum of symptoms ranging from asymptom-
atic or minimally symptomatic disease to pneumonia and 
severe ARDS [6,7,24]. The most common symptoms include 
fever (44-98%), fatigue, muscle pain, sore throat, dry cough 
(46-82%), shortness of breath (20-64%), and less commonly 
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nausea, vomiting, and diarrhea (10%) [6]. Similarly, in our 
study, fever was the most common presenting symptom. Of 
the patients diagnosed with COVID-19, 6% of them exhibit a 
critical clinical picture characterized by ARDS, sepsis/septic 

shock, and/or multiple organ failure. These patients are hos-
pitalized in ICU to prevent fatal complications. In patients 
requiring invasive mechanical ventilation, the mortality risk 
is remarkably high and the time from the onset of symptoms 

TABLE 4. Laboratory parameters of study population with and without bleeding

Reference values Non-bleeding (n=99) Bleeding (n=62) p value
Biochemical

Sodium (mEq/L) 136-146 140.1±8.9 142.0±9.0.6 0.11
Potassium (mEq/L) 3.5-5.1 4.4±0.9 4.1±0.8 0.01*
Serum glucose (mg/dl) 7-100 158 (108-231) 144 (115-232) 0.98
Urea (mg/dl) 17-43 84 (47-127) 83 (52-124) 0.91
Creatine (mg/dl) 0.5-0.9 1.4 (0.9-2.6) 1.3 (0.8-2.4) 0.45
eGFR, mL/dk/1.73 m² >90 35 (18-67) 38 (18-77) 0.52

Hematologic
WBC (10^3/µL) 3.8-10 12 (7.0-18.8) 8.3 (5.2-13.0) 0.01*
Hemoglobin (g/dL) 11.5-15.5 11.6±1.8 10.1±2.2 <0.01*
Neutrophil, 10^3/µL 1.5-6.1 11.0 (5.8-16.4) 6.8 (3.9-11.7) 0.02*
Lymphocyte, 10^3/µL 1.1-3.7 0.9 (0.5-1.3) 0.7 (0.3-1.0) 0.05
Platelet (10^3/µL) (admission) 150-400 227.4±104.6 207.3±106.5 0.29
Platelet (10^3/µL) (5. days) 208.8±96.3 170.0±115.5 0.02*
Platelet (10^3/µL) (10 days) 190.0±92.7 144.5±121.5 0.007*

Infection-related indices
CRP (mg/L) (admission) <5 151.8±86.5 157.9±83.6 0.68
CRP (mg/L) (5. days) 181.4±76.3 192.0±96.6 0.41
CRP (mg/L) (10. days) 195.2±79.5 198.3±102.5 0.80
Procalcitonin (ng/mL) <0.12 1.7 (0.4-3.4) 1.4 (0.4-5.9) 0.73

Cardiac markers
Creatine Kinase MB (ng/mL) 0.6-6.3 3.7 (2.0-7.4) 3.9 (2.0-8.6) 0.44
Troponin (ng/mL) (admission) 0-11.6 34.8 (17.2-70.5) 36.5 (15.1-135) 0.03*
Troponin (ng/mL) (5. days) 110 (50-330) 113 (46-407) 0.01*
Troponin (ng/mL) (10 days) 187 (84-994) 346 (68.8-817) 0.02*

Coagulation function
Prothrombin time (seconds) 9.5-13.4 13 (12-14) 13 (12-16) 0.17
aPTT (seconds) 20-34 30 (27-37) 32 (28-44) 0.83
INR (admission) 0.8-1.2 1.2 (1.0-1.3) 1.2 (1.1-1.4) 0.73
INR (mg/L) (5. days) 1.3 (1.2-1.4) 1.3 (1.2-1.4) 0.98
INR (mg/L) (10. days) 1.4 (1.2-1.5) 1.4 (1.2-1.8) 0.007*
D-Dimer (ng/mL) (admission) 80-500 2270 (1070-3710) 2043 (1000-3708) 0.24
D-Dimer (ng/mL) (5. days) 3562 (2398-4760) 3895 (1978-4940) 0.80
D-Dimer (ng/mL) (10.days) 4910 (2225-10,450) 6530 (3523-17,375) 0.60

WBC: White blood cell count, CRP: C-reactive protein, INR: International normalized ratio, aPTT: Activated partial prothrombin time, 
eGFR: Estimated glomerular filtration rate. *p<0.001

TABLE 5. Univariate and multivariate logistics regression analysis on the risk factors associated with major bleeding in patients with 
non-survivor due to COVID-19

Variable
Univariate Multivariate

OR 95% CI p OR 95% CI p
Age 1.064 1.034-1.096 <0.001 1.052 1.013-1.092 0.004
Gender 1.112 0.887-3.762 0.424
Hypertension 2.799 1.543-5.074 0.001 3.271 1.532-8.493 0.006
Diabetes mellitus 1.945 1.128-3.354 0.017 1.672 1.102-2.978 0.012
Malignancy 2.019 0.957-4.260 0.065 2.031 0.817-7.351 0.106
ASA 3.189 1.879-5.413 <0.001 6.131 2.978-12.883 <0.001
LMWH 4.200 2.273-7.762 <0.001 4.264 1.501-8.867 <0.001
D-dimer 1.004 1.002-1.006 0.002 1.002 1.001-1.003 0.021
INR 4.976 1.743-9.286 0.003 1.999 1.203-3.731 0.008
AKI 1.804 1.029-3.162 0.039 1.792 1.120-4.121 0.019
Thrombocyte counts 1.213 0.965-1.701 0.213

ASA: Acetylsalicylic acid, LMWH: Low-molecular-weight heparin, INR: International normalized ratio, OR: Odds ratio, AKI: Acute kidney injury



Gokhan Alici, et al.: Clinical features and predictors for COVID-19 fatal cases

Bosn J Basic Med Sci. xxxx;xx(x):1-10 8 www.bjbms.org

to death is 14 days [25]. The most common cause of death is 
respiratory failure (53%), followed by circulatory failure due to 
myocardial damage (7%), and respiratory and circulatory fail-
ure (33%) [26]. In our study, the mean hospitalization period 
was 10 days and lung-related complications were the most fre-
quent complications.

Wu and McGoogan reported that patients with concom-
itant diseases had a higher risk of developing COVID-19 and 
also had higher mortality rates compared to the general pop-
ulation (10.5% in patients with CVD, 7.3% in diabetics, 6.3% 
in patients with COPD, 6% in patients with HT, and 5.6% in 
cancer patients) [8]. In our study, HT was the most common 
comorbidity (60%), followed by DM (34%), CAD (33%), hyper-
lipidemia (21%), COPD (18%), CKF (15%), AF (9%), and malig-
nancies (8%).

It is shown that severe COVID-19 patients had an abnor-
mality in coagulation parameters. In a retrospective cohort 
study in Turkey, we reported that a high D-dimer level 
(>1.41 g/L) was associated with in-hospital mortality (adjusted 
OR = 1.790, 95% CI: 1.078-2.972, p = 0.024) [27]. Another study 
observed that the patients who died had higher D-dimer lev-
els and 71.4% of them were in the DIC clinic. In the same study, 
autopsy data suggested that arterial and microvascular thrombi 
may occur not only in the lungs but also in many other organs 
such as the heart and kidneys. The authors also noted that the 
D-dimer levels increased in the setting of diffuse intravascu-
lar coagulation associated with shock [28]. Microthrombosis 
caused by increased active coagulation markers or impaired 
fibrinolysis is considered to cause acute myocardial damage 
by affecting the coronary microvascular bed and D-dimer ele-
vation is associated with poor clinical outcomes. In addition, 
D-dimer levels are considered to be associated with a high risk 
of thrombosis [28,29]. In this study, we presented that platelet 
levels decreased and D-dimer and INR levels increased pro-
gressively in severe COVID-19 patients.

Critically ill patients with COVID-19 are at risk of devel-
oping a hypercoagulable condition with high mortality risk. 
It is recommended to use prophylactic, intermediate, or 
therapeutic doses of anticoagulants for thromboprophylaxis 
in hospitalized COVID-19 patients [30]. The exact cause of 
bleeding in COVID-19 patients is not clear. Questions arise as 
to whether the underlying cause of elevated D-dimer levels, 
thrombotic events, and bleeding is coagulopathy caused by 
a pathophysiologically different infection or activation of the 
coagulation system in the setting of severe inflammation. In 
a recent systematic review and meta-analysis, the incidence 
of major bleeding was 3.9% (95% CI: 1.2-7.9) [31]. It has been 
reported that the overall risk of bleeding among hospitalized 
COVID-19 patients is 4.8%, and this risk increases to 7.6% in 
critically ill patients  [32]. In a recent study, major bleeding 
was found in 5.7% of hospitalized patients with COVID-19 

receiving intermediate or therapeutic-intensity anticoagulant 
therapy. The use of therapeutic-intensity anticoagulation at 
admission, critical illness, and high D-dimer or ferritin levels 
has been associated with an increased risk of major bleed-
ing [33]. In the previous studies, hospitalized patients due to 
COVID-19 were evaluated in terms of bleeding, and in our 
study, patients who died from COVID-19 were evaluated. 
In our study, we determined age, HT, DM, use of ASA or 
LMWH, hemoglobin, D-dimer, INR, and AKI as indepen-
dent predictors of major bleeding. Although the study design 
did not give a clear idea of the effect of bleeding on mortality, 
the high prevalence of bleeding in patients who died during 
hospitalization may have indirectly revealed the relationship 
between worse clinical outcomes and bleeding. Therefore, 
we consider that the dose of anticoagulant therapy should be 
adjusted on a patient basis to improve the prognosis of the dis-
ease in comorbid patients with high bleeding risk. Moreover, 
perhaps, a COVID-19-specific scoring system consisting of 
clinical, laboratory, and imaging parameters could be estab-
lished to better identify individuals at high risk of bleeding.

Our study had several limitations. First, only patients who 
died of COVID-19 were included in the study and thus the 
results of the study only reflect the patients with severe and 
critical symptoms and may not be generalized to most of the 
COVID-19  patients who typically have mild or moderate 
symptoms. Second, most of our patients had a poor general 
clinical condition and consciousness at the time of admission 
and thus there may be missing data in their patient histories. 
Third, since the doses of LMWH for anticoagulation applied 
to the patients at the beginning and during the follow-up were 
different, a comparison could not be performed as a prophy-
lactic, intermediate, or full dose. Fourth, since COVID-19 is 
a multisystemic disease, it was difficult to pinpoint the exact 
role of bleeding among the definitive causes of death. Autopsy 
studies, therefore, could fill this gap. Finally, due to the risk 
of infection, COVID-19  patients were not adequately inves-
tigated for intracranial events, pulmonary embolism, and 
peripheral embolic events with computed tomography and 
Doppler ultrasonography.

CONCLUSION

Our results showed that a high proportion of COVID-
19 non-survivors suffered from major bleeding compli-
cations. Anticoagulation therapy may increase the risk of 
major and potentially fatal bleeding, as well as be effective 
in the prevention and treatment of venous thromboembo-
lism in COVID-19 patients. The results obtained in this study 
suggest that major bleeding is common in patients who die 
of COVID-19. Early identification of patients with comor-
bid conditions and at risk of developing major bleeding on 
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anticoagulant therapy may be important to improve out-
comes. Large-scale, comprehensive, and prospective studies 
are thus needed to determine the optimal heparin dose and 
how long treatment should be continued.
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