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Abstract

The novel coronavirus infection (COVID-19), is characterized by an exaggerated inflammatory response that can lead to severe 
manifestations such as adult respiratory syndrome, sepsis, coagulopathy, and death in a proportion of patients. In severe 
COVID-19 patients, inflammatory, biochemical and coagulation high levels of factors may be prognostic factors indicating a 
poor outcome. We investigated the relationship between lymphopenia, leukocytosis, anemia, high ferritin, D-dimer, CRP, LDH, 
Procalcitonin, Troponin blood levels and prognosis. In the first initiation to the hospital, the severity of the disease should be 
estimated according to these parameters and a more intensive treatment and follow-up should be planned.
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Background 

The coronavirus disease 2019 (COVID-19) caused 
by the severe acute respiratory syndrome coronavirus-2 
(SARS-CoV-2) has rapidly developed into a global outbreak 
characterized [1]. Most patients are asymptomatic or with 
mild symptoms. In symptomatic patients; the most common 
symptoms are fever, dry cough and shortness of breath 
[2]. Many studies have suggested that acute inflammatory 
markers such as high WBC (White Blood Cell) count, CRP(C 
reactive protein), Ferritin, IL-6(Interleukin-6) are associated 
with severe disease [3-5].

In our study, we investigated the relationship between 
the initial laboratory findings in the hospital and mortality.

Materials and Methods

Patients

This study was carried out at Tuzla State Hospital, 
Istanbul, Turkey. Patients with severe COVID-19 pneumonia, 

who were admitted to Tuzla State Hospital between March 
20, 2020 and May 30, 2020 and treated, were examined 
retrospectively. The study conducted according to their 
health records with no personal information. Therefore, 
informed consent not asked to the patients whether their 
families. The study included patients aged over 18 years 
who were not pregnant, had severe pneumonia (respiratory 
rate >30/min) with or without comorbidities and/or severe 
respiratory distress (dyspnea or use of extra respiratory 
muscles) and/or fingertip oxygen saturation <90% (PaO2/
FiO2 <300 in patients receiving oxygen), had bilateral multi-
lobar ground glass opacities observed in a computed tomography 
(CT) scan of the lungs. The treatment protocol of the Turkish 
Ministry of Health was applied to all patients. Currently, 
there is no universal standard for drug treatment, and 
various combination therapies are being administered. Our 
standard treatment involves the administration of antivirals 
(Favipiravir), broad spectrum antibiotics, low-molecular 
weight heparin, antithrombotic drugs, corticosteroids, 
and oxygen therapy. For severe COVID-19 pneumonia, 
cytokine storm, macrophage activation syndrome, and 
acute respiratory distress syndrome, convalescent plasma, 
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interleukin-6 inhibitors, and anakinra, an interleukin-1 
receptor antagonist, are added to the treatment. Combination 
therapy is currently customized for each patient.

Statistical Analysis

The research data were collected retrospectively 
through the Tuzla State Hospital registration system. 
Descriptive statistics were used to analyze categorical 
variables, represented as numbers, and continuous variables, 
represented as mean ± SD or median and interquartile range. 
The results were compared using t-test with the software 
SPSS 22.0 Statistics (IBM, Armonk, NY, USA).

Results

We examined 180 patients who were hospitalized with 
severe pneumonia in the Istanbul Tuzla State Hospital. Of 
these, 108 patients were aged ≤65 years. Fifteen of these 
patients died, indicating a fatality rate of 12% (15/108). In 
addition, 32 of 72 patients who were aged >65 years died; 
the fatality rate of these patients was 45%. This indicates that 
fatality increased with an increase in age. It was observed that 
starting treatment early after the onset of symptoms reduced 

the fatality. Symptom time to start treatment; survivor 3.11 
days, nonsurvivors: 5.72 days. Among the hematological 
parameters, lymphopenia (lymphocyte count <1 × 109/L), 
low hemoglobin levels (hemoglobin <12 g/dL), leukocytosis 
(leukocyte count >7.5 × 109/L) (P = 0.001) and neutrophilia 
(neutrophil count >7.5 × 109/L) (P = 0.003) are associated with 
disease severity. In this study, disease severity and platelet 
count were not correlated (P >0.5). C-reactive protein (CRP) 
levels were increased in the patients; survivors had mean 
CRP values of about 85 mg/L, while non-survivors had mean 
values of 122 mg/L, which correlates with disease severity 
and prognosis (P = 0.004). Other predictors studied were 
the serum ferritin and lactate dehydrogenase (LDH) levels. 
High levels of ferritin (>200 µg/L) and LDH (>260 units/L) 
are associated with disease severity (P = 0.001). Survivors 
showed significantly higher plasma D-dimer levels than the 
non-survivors. Among the coagulation parameters studied, 
D-dimer level >1,000 ng/mL was a predictor of fatality (P = 
0.0003). Procalcitonin, another infectious disease biomarker, 
was significantly higher in ex patients (p=0,015). Troponin, 
a cardiac biomarker, was also high in ex patients (p=0.0003) 
(Table 1).

 Survivors 
(n=133)

Non-survivors 
(n=47) Normal range P value 

Age mean(IQR) 54(45-67) 71(60-82)   
Male 77 30   

Female 56 17   
Symptom-time to start treatment 3,11(1-5) 5,72(2-7)   

Wbc, median(IQR), 109/L 7,4(4,8-8,8) 9,2(6,3-11,2) 11-Apr 0,001
Hb, median(IQR), g/dL 12,7(11,6-13,9) 9,2(9,8-12,5) Male:13-18 Female:11,5-16,5 0,001

Lym,median(IQR), 109/L 1,17(0,8-1,4) 0,75(0,4-1) 1.5-4,5 0001,
Neu, median(IQR), 109/L 5,5(3-6,5) 7,94(4,7-10,1) 2.0-7,5 0,003
PLT, median(IQR), 109/L 230(151-274) 236(175-256) 150-450 >0,5

Crp,median(IQR),mg/liter 85(23-108) 122(111-233) <8.0 mg/L 0,004

Ferritin ,median(IQR), mcg/L 330(94-339) 812(218-1043) Females 10 to 200 mcg/L; males 
30 to 300 mcg/L 0,001

LDH, median(IQR), units/L 333(222-369) 528(368-640) 110 to 210 units/L 0,001
Kreatinin mg/dL 0,9(0,7-1.025) 1,3(0,7-1,7) <1,2 0,004

Alt U/L 31(22-39) 33(17-35) <24 >0,5
Na mEq/L 135(133-139) 136(133-140) 135-145 >0,5

D-Dimer, median(IQR),ng/mL 1390(430-1210) 2897(1070-3185) <500 ng/mL 0,0003
Procalcitonin, µg/L 0,087(0,06-0,14) 0,13(0,1-0,23) <0,05µg/L 0,015
Troponin, ng/mL 7(2,1-9,1) 30,2(3,5-33,7) <0.06ng/mL 0,0003

P-values were calculated using Pearson’s chi-square test.
IQR; interquartile range, ALT; alanine aminotransferase, Na; Sodium.
Table 1: Labaratory Findings.
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Discussion

Covid cases with poor prognosis should be detected 
early and intervened quickly. COVID-19 is a systemic 
infection with a significant impact on the hematopoietic 
system and hemostasis [6]. The following biomarkers 
have been identified: hematological (lymphocyte count, 
neutrophil count, inflammatory (C-reactive protein (CRP), 
erythrocyte sedimentation rate (ESR), procalcitonin (PCT)), 
immunological (interleukin (IL)-6 and biochemical (D-dimer, 
troponin, creatine kinase (CK), aspartate aminotransferase 
(AST)), especially those related to coagulation cascades in 
disseminated intravascular coagulation (DIC) and acute 
respiratory distress syndrome (ARDS) [7-10]. A high D-dimer 
level indicates increased thromboembolic complications. 
It is also associated with a poor prognosis [11,12]. In the 
outpatient clinic or in hospitalized patients, the severity 
of the disease should be estimated by evaluating the 
inflammation markers, biomarkers and coagulation markers 
together. Patients who require hospitalization or require 
more intensive treatment should not waste time.

Conclusion

Clinicians should consider low lymphocyte and 
hemoglobin counts as well as the high leukocyte, CRP, LDH, 
ferritin, Procalcitonin, Troponin and D-dimer serum levels. 
These serum values can be used in risk stratification to 
predict severe and fatal COVID-19.
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