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Background: We investigated potential predictive factors for mortality and disease severity 
from demographic and clinical data, comorbidities, and laboratory findings in patients with 
confirmed COVID-19 who were consecutively admitted to our tertiary hospital.
Methods: In this retrospective, single-center, observational study, we enrolled consecutive 
540 adult patients who had COVID-19 confirmed by a molecular method. Patients were 
categorized into three groups based on disease severity. Patients’ demographic and clinical 
characteristics, mortality rates, and mortality-associated factors were analyzed.
Results: The overall mortality rate was 4.3% (23/540). Disease severity was mild in 40.9% 
(n = 221), severe in 53.7% (n = 290), and critical in 5.4% (n = 29) of the patients. There were 
significant differences among groups in terms of median white blood cell (WBC), hemoglo
bin, neutrophil, lymphocyte, and thrombocyte counts, as well as C-reactive protein (CRP), 
procalcitonin, lactate dehydrogenase (LDH), creatinine, albumin, D-dimer, ferritin, troponin, 
and fibrinogen levels. Furthermore, there were significant differences between surviving and 
non-surviving patient groups in terms of median WBC, hemoglobin, neutrophil, and lym
phocyte counts, as well as CRP, procalcitonin, LDH, creatinine, albumin, D-dimer, and 
ferritin levels. CRP level (odds ratio [OR]: 1.020, 95% confidence interval [CI]: 1.009– 
1.032; p < 0.001), and CURB-65 score (OR: 4.004, 95% CI: 1,288–12,447; p = 0.017) were 
independently associated with disease severity and mortality.
Conclusion: On admission, WBC, neutrophil, lymphocyte, and platelet counts can be used 
to predict disease severity in patients with COVID-19. CRP, ferritin, LDH, creatinine, 
troponin, D-dimer, fibrinogen, and albumin levels can also be used to predict disease severity 
in these patients. Finally, elevated CRP level and high CURB-65 score were predictors of 
disease severity and mortality.
Keywords: COVID-19, clinical characteristics, demographic characteristics, disease 
severity, mortality

Introduction
The coronavirus disease 2019 (COVID-19) outbreak began in Hubei Province, 
China, in December 2019 and spread rapidly to every continent except 
Antarctica. In Turkey, the first affected patient was reported on March 11, 2020.1 

The most common reported comorbidities in patients with COVID-19 are hyperten
sion (HT) and diabetes mellitus (DM). Furthermore, old age and comorbid condi
tions are risk factors for severe disease.2 Lippi et al reported that an increased 
procalcitonin level and a low platelet count were associated with an increased risk 
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of severe disease in patients with COVID-19.3,4 Serum 
inflammatory markers (eg, C-reactive protein [CRP] and 
interleukin-6) are elevated in patients with severe disease. 
However, research is ongoing regarding routine blood test 
markers that can predict disease severity.5,6

In this study, we investigated potential predictive fac
tors for mortality and disease severity from among demo
graphic and clinical data, comorbidities, and laboratory 
findings in patients with confirmed COVID-19 who were 
admitted to the Emergency Department (ED).

Materials and Methods
Study Design and Patients
This retrospective, single-center, observational study was 
conducted in accordance with the 1989 Declaration of 
Helsinki and was approved by the Institutional Review 
Board (IRB) of Haseki Research and Training Hospital 
in Istanbul, Turkey (no. 120). The Advisory Board on 
Coronavirus Research of the Turkish Ministry of Health 
approved the study. Patient consent to review their medical 
records was not required by the IRB, because, there were 
no potentially identifying marks and no patient identifiers 
in the images or accompanying text.

This study included consecutive 540 Turkish adult 
patients aged ≥18 years who were admitted to the pan
demic ward or pandemic intensive care unit (ICU) with 
signs of COVID-19 confirmed by real-time polymerase 
chain reaction (RT-PCR) of nasopharyngeal or oropharyn
geal swab specimens. Treatment was performed and speci
mens were obtained in the ED of our tertiary pandemic 
hospital from March 11, 2020 (when the first patient was 
reported in Turkey) to May 31, 2020. Patients were not 
included in this study if they were younger than 18 years 
of age, were not diagnosed via RT-PCR test, or had insuf
ficient available information in the medical records.

Variable Selection
Data were collected by searching for U06.0 and U07.3 
International Classification of Disease codes in the hospi
tal’s automation systems and archives. We assessed 
patients’ demographics (age and sex), vital signs on 
admission (systolic blood pressure [SBP, N: 90–120 
mmHg], SpO2 [N: 93–100], heart rate [HR, N: 60–100 
beats/min], and body temperature [N: 36.1–37.2 °C]), 
complaints at admission (fever, cough, nausea/vomiting, 
sore throat, confusion, shortness of breath, fatigue, weak
ness, diarrhea, and chest pain), comorbidities (HT, DM, 

chronic renal failure, coronary artery disease [CAD], cere
brovascular disease, smoking, chronic obstructive pulmon
ary disease, and asthma), COVID-19 RT-PCR test result, 
laboratory parameters, hematological findings (white 
blood cell [WBC, N: 4.5–10.0 10^3/uL], neutrophil [N: 
1.5–8.0 10^3/uL], lymphocyte [N: 0.8–5.0 10^3/uL], and 
platelet counts [N: 150–45,010^3/uL]), and biochemical 
findings (lactate dehydrogenase [LDH, N: 0–248 U/L], 
CRP [N < 5 mg/L], procalcitonin [N < 0.05 µg/L], crea
tinine [N: 0.84–1.21 mg/dL], albumin [N: 35–52 g/L], 
D-dimer [N < 550 µg/L], ferritin [N: 20–400 µg/L], tro
ponin [N < 14.5 pg/mL], and fibrinogen [N: 200–400 mg/ 
dL] levels).

Patients were separated into three groups according to 
their clinical severity, based on the definitions in the 
“COVID-19 Clinical Management Guidelines” printed by 
World Health Organization (WHO).7 According to the 
WHO guidelines, mild disease was characterized by fea
tures such as fever, muscle/joint pain, cough, sore throat, 
and nasal congestion, but no signs of severe pneumonia, 
including SpO2 ≥ 90% on room air. Severe disease was 
characterized by pneumonia findings, with a respiratory 
rate > 30 breaths/min and O2 saturation < 90% while 
breathing room air. Critical disease was characterized by 
severe pneumonia (confusion, respiratory distress, respira
tory rate ≥ 30 breaths/min, SpO2 ≤ 90% while breathing 
room air, bilateral lung involvement > 50% on chest radio
graphy or computed tomography (CT), SBP < 65 mmHg, 
and HR > 100 beats/min) or requirement for ICU 
admission.

We compared demographic data, vital signs, hematolo
gical and biochemical parameters, and CURB-65 (new- 
onset confusion, blood urea nitrogen > 42.8 mg/dL, 
respiratory rate > 30 breaths/min, blood pressure < 90/60 
mmHg, and age ≥ 65 years) score among patient groups to 
identify factors associated with mortality and disease 
severity.

Outcome Definition
We evaluated predictors of mortality in adult patients with 
COVID-19 who were admitted to a pandemic ward or 
pandemic ICU. We also examined relationships between 
hematological and biochemical findings and COVID-19 
severity.

Statistical Analysis
The required sample size was calculated by power analysis 
before data collection based on information from previous 
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studies.8–10 It was estimated that at least 353 patients 
would be required to detect significant differences among 
the groups based on disease severity with a power of 95% 
and an alpha error of 5%.

All data analyses were conducted using SPSS statisti
cal software (version 15.0 for Windows; SPSS Inc., 
Chicago, IL, USA). Numerical data (eg, WBC, hemoglo
bin neutrophil, lymphocyte, and thrombocyte counts; CRP, 
procalcitonin, D-dimer, ferritin, troponin, and fibrinogen 
levels; and CURB-65 score) were expressed as median and 
interquartile range (IQR) values. Categorical variables 
(sex and age) were expressed as numbers of patients (n) 
and percentages (%). The Kruskal–Wallis test was used to 
assess numerical data among patients grouped according 
to disease severity (eg, mild, severe, critical) when the data 
were not normally distributed, according to the 
Kolmogorov–Smirnov test. Subgroup analyses (mild vs 
severe, mild vs critical, and severe vs critical) were con
ducted using the chi-squared test for normally distributed 
data and the Mann–Whitney U-test with Bonferroni cor
rection for non-normally distributed data. Intragroup com
parisons (survivors vs non-survivors) were made using the 
chi-squared test and Mann–Whitney U-test, as appropriate. 
Independent variables were analyzed using multivariate 
logistic regression analysis. The threshold for statistical 
significance was defined as p < 0.05.

Results
Table 1 presents the demographic and clinical character
istics of the patients in this study. In total, 540 patients 
were included: 302 men (55.9%) and 238 women (44.1%). 
The mean age was 48.00 ± 14.60 years (median, 47 years). 
The number of patients > 30 years of age was 487, which 
represented 90.2% of the total patient population. The 
overall mortality rate was 4.3% (n = 23): mortality rates 
were 5.0% in men (n = 15) and 3.4% in women (n = 8). 
The lowest mortality rate was among patients aged 30–39 
years, and the highest mortality rate was among patients 
aged 70–79 years. Notably, 65.2% of non-surviving 
patients (n = 15) were aged > 60 years. Furthermore, 202 
patients (37.4%) were ambulatory at the follow-up visit, 
while 308 patients (57.0%) had inpatient treatment in 
isolated wards and 30 patients (5.6%) were treated in the 
ICU. The mean lengths of stay were 10.10 ± 5.40 days in 
the ward and 11.53 ± 7.30 days in the ICU. Overall, 28.9% 
of patients (n = 156) had at least one chronic medical 
condition. The most common comorbid diseases were 

DM (15.4%), HT (15.2%), and CAD (6.1%). At least 
one comorbid disease was present in 14 (60.8%) of the 
23 non-surviving patients. The most common complaints 
on admission to the ED were cough (n = 390, 72.2%), 

Table 1 Patient Demographic and Clinical Characteristics

Patients Mortality

n % n %

Total 540 100.0 23 4.3

Sex
Male 302 55.9 15 5.0

Female 238 44.1 8 3.4

Age Distribution (years)
< 30 53 9.8 2 3.8
30–39 98 18.1 1 1.0

40–49 141 26.1 2 1.4

50–59 124 23.0 3 2.4
60–69 86 15.9 5 5.8

70–79 25 4.6 7 28.0

> 80 13 2.4 3 23.1

Monitoring
Ambulatory monitoring 202 37.4
Hospital treatment 308 57.0

ICU support 30 5.6

Comorbidities
No additional disease 384 71.1 9 2.3
Additional disease 156 28.9 14 9.0

Diabetes mellitus 83 15.4

Hypertension 82 15.2
Coronary artery disease 33 6.1

Chronic respiratory disease 18 3.3

Chronic renal disease 11 2.0
Stroke 6 1.1

Malignancy 4 0.7

Symptoms at Admission
Cough 390 72.2

Fatigue 379 70.2
Fever (> 37.8°C) 317 58.7

Shortness of breath 230 42.6

Phlegm 117 21.7
Headache 91 16.9

Myalgia 81 15.0

Diarrhea 46 8.5
Sore throat 45 8.3

Stomachache 20 3.7

Nausea/vomiting 18 3.3
Appetite loss 17 3.1

Chest pain 4 0.7

Note: Data are expressed as numbers (n) and percentages (%). 
Abbreviation: ICU, intensive care unit.
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fatigue (n = 379, 70.2%), fever (n = 317, 58.7%), and 
shortness of breath (n = 230, 42.6%). Regarding the inter
val between symptom onset and positive PCR test results, 
patients who had a positive test result in the first 7 days 
were 85.9% (n = 464) of all patients (Figure 1). The mean 
interval between symptom onset and the positive test result 
was 5.20 ± 2.55 days.

Examination of radiological findings showed that 
86.9% (467/537) of the patients did not have any abnorm
alities on chest radiographs. However, at least one 
abnormality was detected in 96.8% (n = 519) of the 
patients with thoracic CT. The most common CT findings 
were bilateral ground-glass opacities (85.8%), consolida
tion (37.9%), and diffuse infiltration (25.7%). The lesions 
tended to be located generally bilateral (n = 389, 74.9%), 
peripheral (n = 393, 75.7%), and in lower lobes (n = 372, 
71.6%) (Table 2). Typical chest CT findings of patients 
with COVID-19 at presentation were shown in Figure 2.

The distribution of disease severity was mild in 40.9% 
(n = 221), severe in 53.7% (n = 290), and critical in 5.4% 
(n = 29) of patients (Table 3). The median patient age was 
significantly lower among patients with mild disease than 
among patients with severe or critical disease (p < 0.001 
for both comparisons). In this study, there were more male 

patients (55.9%) than female patients (44.1%). However, 
no significant sex-related difference was observed in terms 
of disease severity (p = 0.178). Smoking frequency (ie, 
median packs/year) was significantly lower in patients 
with mild disease than in patients with severe or critical 
disease (p < 0.001 and p = 0.016, respectively).

Laboratory findings on admission revealed significant 
differences among disease severity groups in terms of 
median WBC, hemoglobin, neutrophil, lymphocyte, and 
thrombocyte counts (p = 0.035, p = 0.002, p = 0.004, p < 
0.001, and p = 0.013, respectively; Table 4), as well as 
CRP, procalcitonin, LDH, creatinine, albumin, D-dimer, 
ferritin, troponin, and fibrinogen levels (p < 0.001, p < 
0.001, p < 0.001, p < 0.001, p < 0.001, p < 0.001, p < 
0.001, p < 0.001, and p = 0.001, respectively; Table 4). 
Additionally, significant differences were observed among 
groups in terms of median neutrophil–lymphocyte ratio 
(NLR) and CRP/albumin ratio (p < 0.001 for both com
parisons; Table 4).

Subgroup analysis revealed that the median neutrophil 
count was significantly higher among patients with critical 
disease than among patients with mild or severe disease (p 
< 0.001 and p = 0.013, respectively; Table 5). However, 
the median lymphocyte count was significantly lower 

Figure 1 Distribution of the time between symptom onset and positive PCR test result.
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among patients with critical disease than among patients 
with mild or severe disease (p < 0.001 for both compar
isons; Table 5). The median CRP, procalcitonin, LDH, 
creatinine, D-dimer, and troponin levels were significantly 
higher among patients with critical disease, whereas the 

median albumin levels were significantly higher among 
patients with mild or severe disease (Table 5). Moreover, 
the median ferritin and fibrinogen levels were significantly 
lower among patients with mild disease than among 
patients with severe or critical disease. There were no 
significant differences between patients with severe dis
ease and patients with critical disease in terms of median 
ferritin and fibrinogen levels (Table 5). The median 
CURB-65 score was significantly higher among patients 
with critical disease than among patients with mild disease 
(p < 0.001). Additionally, median body temperature, 
respiratory rate, and HR were significantly higher among 
patients with critical disease than among patients with 
mild or severe disease, while SBP was significantly 
lower among patients with critical disease (p < 0.001 for 
all comparisons; Table 5).

The multivariate logistic regression analysis demon
strated that elevated CRP level, and CURB-65 score 
(odds ratio [OR]: 4.004, 95% confidence interval [CI]: 
1.288–12.447; p = 0.017) remained independent predictors 
of disease severity in patients with COVID-19. According 
to multivariate logistic regression analysis, CRP is the 
most important predictor for disease severity, with an OR 
of 1.020 (95% CI: 1.009–1.032, p < 0.001; Table 6).

In total, 23 patients died: 15 men (65.2%) and eight 
women (34.8%) (Table 7). The median ages of the non- 
surviving and surviving patients were 70.00 years (IQR, 

Table 2 Distribution of Thoracic CT Findings

n %

Thoracic CT Findings GGO 461 85.8
GGO with mixed 

consolidation

165 30.8

Consolidation 205 38.2
Diffuse infiltration 138 25.7

Others 34 6.3

No abnormality 17 3.2

Radiological Distribution Peripheral 393 75.7
Central 20 3.9

Involvement Bilateral 389 74.9
Unilateral 114 21.9

Lobar Distribution Right lower lobe 220 42.4
Left lower lobe 152 29.2

Right middle lobe 120 23.1

Left lingula 58 11.2
Right upper lobe 62 11.9

Left upper lobe 50 9.6

Note: Data are expressed as numbers (n) and percentages (%). 
Abbreviations: CT, high-resolution computed tomography; GGO, ground-glass 
opacity; Others, atelectasis, fibrosis, lymph node enlargement, pleural plaques, 
effusion, mediastinal lymphadenopathy.

Figure 2 Typical thoracic CT findings: (A) Peripheral ground-glass opacifications; (B) Bilateral ground-glass opacifications; (C) Multifocal involvement; (D) Diffuse 
involvement.
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Table 3 Comparisons of Age, Sex, Smoking, Vital Signs and Risk Score in Patient Groups Classified According to the Disease Severity 
(Mild, Moderate, and Severe)

Mild (n = 221) Severe (n = 290) Critical (n = 30)

n % n % n % p*

Sex
Female 101 42.4 129 54.2 8 3.4 0.178
Male 120 39.7 161 53.3 21 6.9

Median IQR (25-75) Median IQR (25-75) Median IQR (25-75) p*

Age (years) 40.00 33.00–50.00 53.50 44.00–61.00 63.00 54.50–72.50 < 0.001

Cigarettes (packs/year) 20.00 10.00–25.00 30.00 20.00–30.00 30.00 15.00–30.00 < 0.001

Vital Signs

Systolic blood pressure (mmHg) 120.00 110.00–130.00 120.00 110.00–130.00 100.00 80.00–140.00 < 0.001

Respiratory rate (breaths/min) 14.00 12.00–16.00 14.00 14.00–16.00 22.00 18.00–24.00 < 0.001

Heart rate (beats/min) 88.00 88.00–98.00 88.00 84.25–98.00 102.00 93.00–118.00 < 0.001
Body temperature (°C) 37.80 37.20–38.40 37.85 37.20–38.80 38.80 38.40–38.95 < 0.001

Risk Score

CURB-65 0.00 0.00–0.00 0.00 0.00–1.00 2.00 1.00–3.00 < 0.001

Note: Data are expressed as numbers (n), percentages (%), or median and interquartile range (IQR). *Kruskal–Wallis test was used to assess numerical data of patients 
grouped according to disease severity (eg, mild, severe, or critical). 
Abbreviations: CURB-65 (new-onset confusion, blood urea nitrogen > 42.8 mg/dL, respiratory rate > 30 breaths/min, blood pressure < 90/60 mmHg, age ≥ 65 years)

Table 4 Comparison of Laboratory Findings in Patient Groups Classified According to the Disease Severity (Mild, Moderate, and 
Severe)

Mild Severe Critical

Median IQR (25-75) Median IQR (25-75) Median IQR (25-75) p*

Hematological Parameters

WBC (10^3/uL) 6.70 5.25–8.43 6.27 5.02–7.90 6.88 5.82–10.06 0.035

Hemoglobin (g/dL) 13.8 12.50–15.10 13.60 12.50–14.60 12.80 11.50–13.80 0.002

Neutrophil (10^3/uL) 3.76 2.63–5.09 4.06 2.87–5.58 4.72 3.72–7.36 0.004
Lymphocyte (10^3/uL) 2.00 1.48–2.74 1.51 1.08–1.97 1.08 0.72–1.23 < 0.001

Thrombocyte (10^3/uL) 216.00 184.50–264.00 205.00 173.00–258.25 179.00 141.50–246.50 0.013

Biochemical Parameters

CRP (mg/L) 8.50 3.95–19.80 42.00 17.00–83.00 136.00 107.70–199.00 < 0.001
Procalcitonin (µg/L) 0.03 0.02–0.05 0.04 0.03–0.08 0.305 0.15–1.55 < 0.001

Lactate dehydrogenase (U/L) 218.50 177.00–259.00 274.00 217.00–341.00 357.00 267.00–480.00 < 0.001

Creatinine (mg/dL) 0.76 0.62–0.88 0.84 0.68–0.99 1.02 0.86–1.78 < 0.001
Albumin (g/L) 43.00 40.00–45.00 36.00 33.00–38.00 31.00 26.00–35.00 < 0.001

D-dimer (µg/L) 500.00 270.00–880.00 740.00 470.00–1065.00 1120.00 750.00–3220.00 < 0.001

Ferritin (µg/L) 86.85 39.07–183.55 184.00 99.00–333.50 247.00 112.00–541.00 < 0.001
Troponin (pg/mL) 2.70 1.45–4.00 3.70 2.15–5.52 6.40 3.60–22.85 < 0.001

Fibrinogen (mg/dL) 382.00 280.00–559.00 500.00 421.00–583.00 562.00 405.00–643.00 0.001

NLR 1.80 1.30–2.79 2.74 1.66–4.26 5.73 3.59–9.37 < 0.001
CRP/Abumin Ratio 0.20 0.08–0.71 1.29 0.48–2.68 4.86 3.22–6.04 < 0.001

Note: Data are expressed as median and interquartile range (IQR). *Kruskal–Wallis test was used to assess numerical data of patients grouped according to disease severity 
(eg, mild, severe, or critical). 
Abbreviations: WBC, white blood cell; NLR, neutrophil–lymphocyte ratio; CRP, C-reactive protein.
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51.00–76.00) and 56.00 years (IQR, 38.00–58.00; p < 0.001), 
respectively. The median lengths of hospital stay were 6.00 
days (IQR, 0.00–9.00) in surviving patients and 13.00 days 
(IQR, 8.00–17.00) in non-surviving patients. This difference 

was statistically significant (p < 0.001; Table 7). However, 
there was no significant difference between surviving and 
non-surviving patients regarding the median number of 
cigarette packs/year (p = 0.583; Table 7). The median 
CURB-65 score was significantly higher among non- 
surviving patients than among surviving patients 
(p < 0.001). Median body temperature, respiratory rate, and 
HR were significantly higher among non-surviving patients, 
but SBP was significantly lower among non-surviving 
patients (p < 0.001 for all comparisons; Table 7).

There were significant differences between surviving 
and non-surviving patients in terms of median WBC, 
hemoglobin, neutrophil, and lymphocyte counts 
(p = 0.034, p = 0.021, p = 0.001, and p < 0.001, respec
tively; Table 8). Furthermore, there were significant differ
ences between surviving and non-surviving patients in 
terms of median CRP, procalcitonin, LDH, creatinine, 
albumin, D-dimer, and ferritin levels (p < 0.001, 
p = 0.001, p < 0.001, p < 0.001, p < 0.001, p = 0.027, 
and p < 0.001, respectively; Table 8). Additionally, sig
nificant differences were observed between surviving and 
non-surviving patients in terms of median NLR and CRP/ 
albumin ratio (p < 0.001 for both comparisons).

The multivariate logistic regression analysis demon
strated that elevated CRP level (OR: 1.012, 95% CI: 
1.002–1.022; p = 0.016), and CURB-65 score (OR: 
4.848, 95% CI: 1.378–17.062; p = 0.014) remained inde
pendent predictors of mortality in patients with COVID-19 
(Table 9).

Discussion
This study investigated potential predictive factors for 
mortality and disease severity in patients with confirmed 
COVI9-19 who were admitted to the ED. The key findings 
were as follows. First, the overall mortality rate was 4.3%, 

Table 5 Subgroups Analyses

Mild vs 

Severe

Mild vs 

Critical

Severe vs 

Critical

p* p* p*

Age (years) <0.001 <0.001 0.002

Cigarettes (packs/year) <0.001 0.016 0.790

Hematological Parameters

WBC (10^3/uL) 0.052 0.248 0.040

Hemoglobin (g/dL) 0.063 0.001 0.007

Neutrophil (10^3/uL) 0.085 0.001 0.013

Lymphocyte (10^3/uL) <0.001 <0.001 <0.001

Thrombocyte (10^3/uL) 0.046 0.009 0.084

Biochemical Parameters

CRP (mg/L) <0.001 <0.001 <0.001

Procalcitonin (µg/L) 0.008 <0.001 <0.001

Lactate dehydrogenase (U/L) <0.001 <0.001 0.001

Creatinine (mg/dl) <0.001 <0.001 <0.001

Albumin (g/L) <0.001 <0.001 <0.001

D-dimer (µg/L) <0.001 <0.001 0.001

Ferritin (µg/L) 0.001 <0.001 0.132

Troponin (pg/mL) <0.001 <0.001 0.001

Fibrinogen (mg/dl) 0.001 0.002 0.194

NLR <0.001 <0.001 <0.001

CRP/Albumin Ratio <0.001 <0.001 <0.001

Vital Signs

Respiratory rate (breaths/min) <0.001 <0.001 <0.001

Heart Rate (beats/min) 0.644 <0.001 <0.001

Body temperature (°C) 0.007 <0.001 <0.001

Risk Score

CURB-65 <0.001 <0.001 <0.001

Note: *Subgroup analyses (mild vs severe, mild vs critical, and severe vs critical) 
were conducted using chi-squared and the Mann–Whitney U-tests, as appropriate. 
Abbreviations: WBC, white blood cell; NLR, neutrophil–lymphocyte ratio; CRP, 
C-reactive protein; CURB-65 (new-onset confusion, blood urea nitrogen > 42.8 mg/ 
dL, respiratory rate > 30 breaths/min, blood pressure < 90/60 mmHg, age ≥ 65 years)

Table 6 Multivariate Logistic Regression Analysis to Determine Disease Severity

p OR 95% CI

Backward Method WBC (10^3/uL) 0.282 0.297 0.032 2.712
CRP (mg/L) <0.001 1.020 1.009 1.032

Lactate dehydrogenase (U/L) 0.282 0.998 0.996 1.001

D-dimer (µg/L) 0.171 1.000 1.000 1.000
Troponin (pg/mL) 0.474 2.379 0.222 25.467

NLR 0.505 1.123 0.798 1.582

CRP/Albumin 0.523 0.543 0.083 3.535
CURB-65 0.017 4.004 1.288 12.447

Abbreviations: OR, odds ratio; CI, confidence interval; WBC, white blood cell; CRP, C-reactive protein; NLR, neutrophil–lymphocyte ratio; CURB-65 (new-onset 
confusion, blood urea nitrogen > 42.8 mg/dL, respiratory rate > 30 breaths/min, blood pressure < 90/60 mmHg, age ≥ 65 years)
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Table 7 Comparisons of Age, Sex, Smoking, Length of Hospital Stay, Vital Signs and Risk Score in Survivors versus Non-survivors

Survivors Non-survivors

n % n % p*

Gender
Female 230 96.6 8 3.4 0.359
Male 287 95.1 15 4.9

Median IQR (25-75) Median IQR (25-75) p*

Age (years) 47.00 38.00–58.00 64.00 51.00–76.00 <0.001

Length of hospital stay (days) 8.00 0.00–9.00 4.00 8.00–17.00 <0.001

Cigarettes (packs/year) 20.00 15.00–30.00 20.00 15.00–40.00 0.583

Vital Signs

Systolic blood pressure (mmHg) 120.00 110.00–130.00 90.00 80.00–130.00 <0.001

Respiratory rate (breaths/min) 14.00 14.00–16.00 22.00 18.00–24.00 <0.001
Heart Rate (beats/min) 88.00 88.00–98.00 102.00 98.00–118.00 <0.001

Body temperature (°C) 37.80 37.20–38.60 38.80 38.50–39.00 <0.001

Risk Score

CURB-65 0.00 0.00–0.00 2.00 1.00–3.00 <0.001

Note: Data are expressed as numbers (n), percentages (%), or median and interquartile range (IQR). *Intragroup comparisons (survivors vs non-survivors) were made using 
chi-squared and Mann–Whitney U-tests, as appropriate. 
Abbreviations: CURB-65 (new-onset confusion, blood urea nitrogen > 42.8 mg/dL, respiratory rate > 30 breaths/min, blood pressure < 90/60 mmHg, age ≥ 65 years)

Table 8 Comparison of Laboratory Findings in Survivors versus Non-survivors

Survivors Non-survivors

Median IQR (25-75) Median IQR (25-75) p*

Hematological Parameters

WBC (10^3/uL) 6.40 5.10–8.13 6.88 5.83–11.74 0.034

Hemoglobin (g/dL) 13.70 12.50–14.80 12.70 11.20–14.10 0.021
Neutrophil (10^3/uL) 3.99 2.77–5.23 5.04 4.20–10.37 0.001

Lymphocyte (10^3/uL) 1.68 1.21–2.29 1.08 0.88–1.55 <0.001

Thrombocyte (10^3/uL) 207.00 174.00–259.00 190.00 156.00–307.00 0.488

Biochemical Parameters

CRP (mg/L) 20.00 7.20–62.00 127.00 88.00–163.00 <0.001

Procalcitonin (µg/L) 0.04 0.03–0.08 0.26 0.11–0.44 0.001

Lactate dehydrogenase (U/L) 249.00 200.00–312.00 349.00 263.50–463.50 <0.001
Creatinine (mg/dl) 0.80 0.66–0.95 1.23 0.86–1.61 <0.001

Albumin (g/L) 36.50 34.00–40.00 31.00 26.00–35.00 <0.001

D-dimer (µg/L) 710.00 420.00–1050.00 970.00 500.00–2940.00 0.027
Ferritin (µg/L) 172.00 80.00–313.00 195.50 102.25–528.50 0.307

Troponin (pg/mL) 3.50 1.80–4.60 6.40 3.70–24.70 <0.001

Fibrinogen (mg/dl) 494.00 388.00–580.75 557.00 394.00–663.50 0.111
NLR 2.19 1.49–3.58 5.74 3.81–8.50 <0.001

CRP/Albumin Ratio 1.00 0.34–2.27 4.80 2.83–5.78 <0.001

Note: Data are expressed as median and interquartile range (IQR). *Intragroup comparisons (survivors vs non-survivors) were made using chi-squared and Mann–Whitney 
U-tests, as appropriate. 
Abbreviations: WBC, white blood cell; NLR, neutrophil–lymphocyte ratio; CRP, C-reactive protein (mg/L).

https://doi.org/10.2147/IJGM.S317350                                                                                                                                                                                                                                 

DovePress                                                                                                                                   

International Journal of General Medicine 2021:14 2996

Az et al                                                                                                                                                                Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


and more than half of non-surviving patients were men 
> 60 years of age. Second, the most common complaints 
on admission to the ED were cough, fatigue, and fever. 
Third, nearly one-third of the patients had at least one 
comorbid disease, and DM and HT were the most common 
comorbidities. Fourth, the distribution of disease severity 
was approximately 41% mild, 54% severe, and 5% criti
cal. Fifth, the median body temperature, respiratory rate, 
and HR were significantly higher among patients with 
critical disease than among patients with mild or severe 
disease, while SBP was significantly lower among patients 
with critical disease. Sixth, the median neutrophil count 
was significantly higher among patients with critical dis
ease than among patients with mild or severe disease, 
while the median lymphocyte count was significantly 
lower among patients with critical disease. Seventh, the 
median CRP, procalcitonin, LDH, creatinine, D-dimer, and 
troponin levels were significantly higher among patients 
with critical disease than among patients with mild or 
severe disease, while median albumin levels were signifi
cantly lower among patients with critical disease. Eighth, 
the median WBC and neutrophil counts on admission to 
the ED were significantly higher among non-surviving 
patients than among surviving patients, while the median 
lymphocyte and hemoglobin counts were significantly 
lower among non-surviving patients. However, there was 
no significant difference between surviving and non- 
surviving patients in terms of median platelet count. 
Ninth, the median CRP, procalcitonin, LDH, creatinine, 
albumin, D-dimer, ferritin, and procalcitonin levels, as 

well as the CRP/albumin ratio, were significantly higher 
in non-surviving patients. However, the median albumin 
level was significantly lower in non-surviving patients. 
Finally, elevated CRP level and high CURB-65 score 
were independently associated with both mortality and 
disease severity.

The prevalence of severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) infection is reportedly higher 
in men.11,12 Zhao et al suggested that this higher prevalence 
in men may be related to greater lung ACE2 expression in 
men, compared with women.13 In our study, the proportion of 
men was considerably greater than the proportion of women, 
although there were no significant differences between men 
and women in terms of disease severity and mortality.

Leung et al reported that increased ACE2 expression 
levels in smokers and patients with chronic obstructive 
pulmonary disease might contribute to greater severity of 
COVID-19.14 Similarly, we observed that the median 
number of packs/year was significantly lower among 
patients with mild disease than among patients with severe 
or critical disease (p < 0.001 and p = 0.016, respectively). 
Furthermore, the median number of packs/year was similar 
among non-surviving patients than among surviving 
patients (20.00 with IQR, 15.00–40.00 packs/year vs 
20.00 with IQR, 15.00–30.00 packs/year). However, 
there was no significant difference between non- 
surviving and surviving patients in terms of smoking. 
Therefore, smoking presumably increases disease severity 
in patients with COVID-19, but there is not a clear rela
tionship between smoking and mortality.

In a study of 94 patients with confirmed COVID-19, 
He et al reported that the highest viral loads were observed 
in nasopharyngeal swabs immediately after symptom 
onset.15 Our analysis of time intervals between symptom 
onset and positive PCR test results showed that 85.9% of 
patients had a positive test result in the first 7 days (5.9% 
on the 1st day, 7% on the 2nd day, 14.7% on the 3rd day, 
13% on the 4th day, 18.6% on the 5th day 10.6% on the 
7th day, and 18.8% on the 7th day). Our study also showed 
the highest viral loads immediately after symptom onset.

In a meta-analysis conducted by Fu et al, the most 
common complaints in patients with COVID-19 on admis
sion to the ED were fever (83.3%), cough (60.3%), and 
fatigue (38.0%), respectively. These were followed by 
phlegm, shortness of breath, and myalgia.12 Similarly, in 
our study, the most common complaints were cough, fati
gue, and fever. These were also followed by shortness of 
breath, phlegm, and myalgia.

Table 9 Multivariate Logistic Regression Analysis to Determine 
Mortality

p OR 95% CI

Backward 
Method

WBC (10^3/uL) 0.480 2.183 0.250 19.033

CRP (mg/L) 0.016 1.012 1.002 1.022

Lactate 
dehydrogenase 

(U/L)

0.550 0.999 0.995 1.003

D-dimer (µg/L) 0.855 1.000 1.000 1.000
Troponin (pg/mL) 0.961 1.061 0.099 11.362

Neutrophil/ 

lymphocyte

0.107 1.454 0.922 2.292

CRP/Albumin 0.228 0.237 0.023 2.457

CURB-65 0.014 4.848 1.378 17.062

Abbreviations: OR, odds ratio; CI, confidence interval; WBC, white blood cell; 
CRP, C-reactive protein; NLR, neutrophil–lymphocyte ratio; CURB-65 (new-onset 
confusion, blood urea nitrogen > 42.8 mg/dL, respiratory rate > 30 breaths/min, 
blood pressure < 90/60 mmHg, age ≥ 65 years).
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Previous studies showed that HT and DM were the 
most common comorbid diseases among patients with 
COVID-19. Additionally, older age and comorbidities 
were reported as risk factors for mortality in these 
patients.12,16 In our study, the most common comorbid 
diseases were DM, HT, and CAD. The distributions of 
comorbidities in non-surviving patients were 22.2% 
chronic obstructive pulmonary disease, 15.2% CAD, 
13.4% HT, and 10.8% DM.

Chest radiographs reportedly have low sensitivity for 
COVID-19 diagnosis.17 In our study, > 85% of the patients 
had no chest radiograph abnormalities. Common abnormal 
CT findings were ground-glass opacities, consolidation, 
and diffuse infiltration with bilateral, peripheral, and 
lower lung zone distributions. Although these findings 
are common in patients with COVID-19, they are not 
pathognomonic and are frequently observed in patients 
with other types of viral pneumonia. Accordingly, the 
American College of Radiology does not recommend the 
use of chest CT for screening or diagnosis of COVID- 
19.18

According to the “COVID-19 Diagnosis and Treatment 
Guide” printed by the Turkish Ministry of Health, poor 
prognostic factors in laboratory tests on admission includ
ing ferritin (> 500 ng/mL), D-dimer (> 1000 ng/mL), and 
CRP (> 10× above the upper limit of normal) levels, as 
well as lymphocyte count (< 800/µL), can be used for 
hospitalization and treatment decisions.1 Sharifpour et al 
identified elevated CRP and procalcitonin levels as poten
tial determinants of disease severity in patients with 
SARS-CoV-2 infection.19 In another study, increased 
D-dimer (> 1 μg/mL) levels and hypoalbuminemia were 
identified as risk factors for disease severity in patients 
with COVID-19.20 In our study, the median neutrophil 
counts on admission were significantly higher among 
patients with critical disease than among patients with 
mild or severe disease, and the median lymphocyte counts 
on admission were significantly lower in patients with 
critical disease. Additionally, the median CRP, procalcito
nin, LDH, creatinine, D-dimer, and troponin levels were 
significantly higher among patients with critical disease. 
However, median albumin levels were significantly lower 
among patients with critical disease, compared with 
patients with mild or severe disease. Furthermore, the 
median CURB-65 score was significantly higher among 
patients with critical disease than among patients with 
mild disease. We found that elevated CRP level and high 
CURB-65 score was independent predictors of disease 

severity. These parameters can be used to determine the 
severity of COVID-19 on admission.

In a Chinese Centers for Disease Control and 
Prevention report involving approximately 44,500 
patients, the overall mortality was 2.3%.21 In that report, 
81% of the patients had mild disease, while 19% had 
severe or critical disease. In our study, 40.9% of the 
patients had mild disease, while 59.1% had severe or 
critical disease. Moreover, the overall mortality in our 
study was 4.3%. Because our hospital is a tertiary hospital, 
the patient distribution considerably differed with respect 
to the Chinese report. In particular, more patients had 
severe or critical disease in our hospital. However, 
among patients with severe or critical disease, the mortal
ity rate was 12.4% in the Chinese report, while our mor
tality rate among these patients was 7.2%.

In a similar study involving 2,449 patients from the USA, 
stratification according to age group showed that 80% of 
deaths occurred in patients aged ≥ 65 years.22 In our study, 
65.2% of deaths occurred in patients aged ≥ 60 years. 
Furthermore, we found a significant age difference between 
non-surviving and surviving patients. In an Italian study, the 
overall mortality rate was 7.2%, and individuals aged ≥ 70 
years represented 37.6% of patients.23 Conversely, indivi
duals aged ≥ 70 years represented only 8.0% of patients in 
our study. A review of the distribution of mortality by age in 
our study population compared to the other studies22,23 

reveals that it does not accumulate in the elderly population. 
At the onset of the COVID-19 outbreak in Turkey, the lock
down was specifically applied to individuals aged > 65 years, 
followed by the expansion of the curfew for those with the 
age of 20 and younger. Therefore, the spread of disease in 
people aged > 65 and ≤ 20 years, and the overall mortality 
rate, were lower in our study than in the Italian study.

Previous studies have indicated that old age; smoking; 
increased D-dimer, CRP, ferritin, and troponin levels; 
decreased lymphocyte count were associated with mortal
ity in patients with COVID-19.24–26 In the present study, 
the median WBC and neutrophil counts were significantly 
higher among non-surviving patients, while the median 
lymphocyte count and hemoglobin level were significantly 
lower among these patients. In addition, the median CRP, 
LDH, troponin, creatinine, D-dimer, and procalcitonin 
levels, as well as the NLR and CRP/albumin ratio, were 
significantly higher among non-surviving patients than 
among surviving patients. Finally, the median albumin 
level was significantly lower among non-surviving 
patients.
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Pre-COVID-19 analyses demonstrated that a CURB-65 
score of < 2 was consistently associated with low 30-day 
mortality rates of 0.4–2.8% days. However, studies of 
patients with COVID-19 have shown that 17% mortality 
occurs among patients with a CURB-65 score of < 2.27 

Bradley et al stated that low CURB-65 scores may not 
support early COVID-19 discharge, but higher scores are 
useful for predicting poor outcomes, consistent with our 
findings.27 In our study, CURB-65 score on admission was 
also significantly higher among non-surviving patients 
than among surviving patients.

Liu et al stated that NLR is an independent predictor for 
disease severity and mortality in hospitalized patients.28 In 
another study, Liu et al reported that NLR levels > 3.13 
effectively predict critical disease.29 In our study, 186 
patients had an NLR of > 3.13, and 19 of these patients 
died. The mortality rate among this group was 10.2%. 
Furthermore, 82.6% of non-surviving patients had an NLR 
of > 3.13. Similarly, there were 31 patients with a CRP/ 
albumin ratio of > 4.50, and 11 of these patients died. The 
mortality rate among this group was 35.4%. Notably, 47.8% 
of non-surviving patients had a CRP/albumin ratio of > 4.50.

Our study found that elevated CRP level and high CURB- 
65 score predict both mortality and disease severity in patients 
with COVID-19. Physicians may use these parameters to 
identify patients at risk of fatal or severe COVID-19.

There are some limitations to this study, the most 
important being the small cohort of non-surviving patients 
with COVID-19 and single-center design.

Conclusion
Our findings indicate that median body temperature, respira
tory rate, HR, and SBP, as well as WBC, neutrophil, lympho
cyte, and platelet counts, may be useful to predict disease 
severity in patients with COVID-19. In addition, CRP, ferritin, 
LDH, creatinine, troponin, D-dimer, fibrinogen, and albumin 
levels can be used to predict disease severity. Finally, high 
CURB-65 score was useful in determining disease severity on 
admission. We concluded that elevated CRP level and high 
CURB-65 score predict both mortality and disease severity.
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