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Introduction
The infection caused by severe acute respiratory syndrome-coronavirus-2 
(SARS-CoV-2), which is known as Coronavirus disease-2019 (COVID-19) 
started in 2019 and turned into a pandemic in a short period. It became 
a massive public health problem causing serious morbidity and mortality 
with a SARS that affects millions of people worldwide. The infection is 
clinically presented in different forms ranging from an asymptomatic 
state to fatal pneumonia that causes mortality (1). Additionally, several 
laboratory tests [ferritin, neutrophil-to-lymphocyte ratio, fibrinogen, 
D-dimer, and C-reactive protein (CRP)] are used to detect disease severity 
and prognosis.

Presepsin is a soluble cluster of differentiation (CD) 14 subtype in 
glycoprotein form that is secreted from the monocytes and macrophages. 
Its serum level is elevated in 2 h following infection and reaches pick 
concentration in 2-4 h. Its half-life is 4-6 h (2). It is a candidate biomarker 
for early diagnosis and prognosis prediction in systemic infections.

This study aimed to evaluate presepsin to predict the disease prognosis 

in severe COVID-19 pneumonia and its relationship with other known 

inflammatory markers.

Methods

This study includes 60 randomly selected patients, whose diagnosis was 

confirmed with SARS-CoV-2 nucleic acid reverse transcription-polymerase 

chain reaction and who met severe pneumonia criteria according to 

the Living guidance for clinical management of COVID-19 (3) and were 

hospitalized in our internal medicine clinic, and 25 age-gender matched 

healthy controls.

All patients’ clinical and laboratory data were recorded. On day 1 after 

admission, venous blood samples were tested for CRP, procalcitonin, 

hemogram, presepsin, and other laboratory tests [creatinine, aspartate 

aminotransferase, alanine transaminase (ALT), creatine kinase (CK), 

lactate dehydrogenase (LDH), and electrolytes].
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Introduction: There are several biomarkers to predict disease severity in Coronavirus disease-2019 (COVID-19); however, more precise 
biomarkers are still needed to evaluate the disease course. This study aimed to evaluate a potential biomarker, a soluble cluster of 
differentiation 14 subtype (sCD14-ST, Presepsin), to predict the disease prognosis in severe COVID-19 pneumonia.

Methods: This study included 60 randomly selected patients, whose diagnosis was confirmed with severe acute respiratory syndrome-
coronavirus-2 nucleic acid reverse transcription-polymerase chain reaction and who were hospitalized with severe COVID-19 
pneumonia, and 25 healthy controls. All patients’ clinical and laboratory data were recorded. On day 1 after admission, venous 
blood samples were tested for C-reactive protein (CRP), procalcitonin, fibrinogen, hemogram, presepsin, and other laboratory tests 
(creatinine, aspartate aminotransferase, alanine transaminase, creatine kinase, lactate dehydrogenase, and electrolytes). Mortality 
rate, intubation rate, and duration of continuous O

2
 treatment were recorded. Results were evaluated with Statistical Package for the 

Social Sciences.

Results: This study included 60 patients with COVID-19 infection as the patient group and 25 participants in the control group, with 
a total of 85 participants. The mean presepsin levels were significantly higher in the patient group compared to the control group 
(1.483±0.147 ng/mL vs 0.873±0.103 ng/mL). Presepsin levels had a weak positive correlation with CRP levels and a strong correlation 
with procalcitonin levels and creatinine levels. In the patient group, 53 participants have recovered and were discharged, whereas 7 
died. No significant difference was found for the presepsin levels in recovering and dying patients in the patient group.

Conclusion: New biomarkers are needed to predict prognosis and mortality in severe COVID-19. Presepsin might be promising to 
predict disease severity in patients with severe COVID-19, especially in special groups, such as patients with chronic renal failure.
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Blood samples from the patients and controls were collected in Sarstedt 
S-Monovette® vacutainer tubes (Sarstedt AG & Co., Germany, Lot no: 
1030421) and centrifuged at 1500 × g for 10 min. The serum was then 
stored at -80 °C until the laboratory analysis. Presepsin levels (ng/
mL) were measured by the sandwich enzyme-linked immunoassay 
method using the human presepsin kit (MyBioSource, USA, Katalog No: 
MBS766136).

Mortality rate, intubation rate, and duration of continuous O2 treatment 
were recorded. Results were evaluated with SPSS.

This study was approved by the Ethics Committee of the University 
of Health Sciences Turkey, İstanbul Training and Research Hospital 
(approval number: 2801, date: 02.04.2021). All participants provided 
written informed consent. All procedures performed in the study 
followed the 1964 Helsinki Declaration.

Statistical Analysis

Statistical analyses were performed using SPSS version 25.0. Categorical 
variables were defined as frequency and percentage rate, and 
numerical variables were determined as mean ± standard deviation. 
The Kolmogorov-Smirnov test assessed the normality of the distribution 
of the quantitative variables. The Student’s t-test was performed for 
normally distributed numeric variables, and the Mann-Whitney U test 
was performed for non-normally distributed data for independent 
group comparison. Bivariate correlations were expressed by Pearson’s or 
Spearman’s correlation analyses when indicated. Statistically significant 
results were defined with a p-value of <0.05.

Results
This study included 60 patients with COVID-19 infection as a patient 
group [female/male (F/M): 25/35] and 25 control (F/M: 10/15) group, 
with a total of 85 participants. The mean age was 53.1±9.0 years in 
the patient group and 52.1±10.4 years in the control group. The 
characteristics of the patient group in terms of clinical and laboratory 
findings are shown in Table 1. The mean presepsin levels were 
significantly higher in the patient group compared to the control group 
(1.483±0.147 ng/mL vs 0.873±0.103 ng/mL) (p=0.006). The mean CRP, 
procalcitonin, and ferritin levels were significantly higher in the patient 
group compared to the control group. The evaluation of the correlation 
between presepsin levels and clinical and laboratory parameters in 
the patient group is summarized in Table 2. In the patient group, 53 
participants have recovered and were discharged, whereas 7 died. No 
significant difference was found for presepsin levels in recovering and 
dying patients in the patient group. The duration of hospitalization was 
significantly shorter in the dying group compared to the recovering 
group. Presepsin level had a weak positive correlation with CRP levels 
(r=0.283, p<0.037) and strong correlation with procalcitonin levels 
(r=0.573, p<0.001) and creatinine levels (r=0.417, p<0.001) (Table 3) in 
the patient group.

Discussion
Severe COVID-19 pneumonia is a serious clinical condition with 
increased mortality due to respiratory failure. Severe and persistent 
immune activation causes the secretion of several cytokines and a 

Table 1. Characteristics of patients in terms of clinical and 
laboratory findings in the whole study group

(n=85)
Patient group 
(mean ± SD or 
N) (n=60)

Control group 
(mean ± SD or 
N) (n=25)

p

Age (years) 53.1±9.0 52.1±10.4 NS

Female/male 25/35 10/15 NS

Recovering/exitus 53/7 - -

Presepsin (ng/mL) 1.483±0.147 0.873±0.103 0.006

CRP (mg/L) 79.9±60.6 3.6±1.5 <0.001

Procalcitonin (ng/mL) 0.13±0.08 0.018±0.005 <0.001

WBC (103/uL) 6199.3±3252.2 6880.1±751.7 <0.001

LYM (103/uL) 1363.2±682.9 2226.6±264.2 <0.001

HGB (g/dL) 12.7±1.4 13.4±1.1 NS

Urea (mg/dL) 31.1±17.3 21.1±4.8 <0.001

Creatinine (mg/dL) 0.8±0.3 0.7±0.2 NS

AST (U/L) 44.3±30.7 39.9±14.4 NS

ALT (IU/L) 37.5±16.7 32.4±13.1 NS

LDH (U/L) 329.9±111.4 153.3±50.8 <0.001

CK (U/L) 246.0±463.8 116.8±68.4 <0.001

Ferritin (ng/mL) 374.2±358.5 60.8±37.6 <0.001

Hospitalization time (days) 
(oxygen-dependent days)

9.7±6.5

P<0.05 statistically significant. Significant p-values are shown in bold. CRP: C-reactive 
protein, WBC: white blood cell, LYM: lymphocytes, HGB: hemoglobin, AST: aspartate 
aminotransferase, ALT: alanine aminotransferase, LDH: lactate dehydrogenase, CK: 
creatine kinase, SD: standard deviation

Table 2. Correlation between presepsin levels with clinical and 
laboratory parameters in the patient group

Presepsin levels (ng/
mL)

(n=60) r p

Age (years) -0.068 0.637

Male gender -0.276 0.041

CRP (mg/L) 0.283 0.037

Procalcitonin (ng/mL) 0.573 <0.001

WBC (103/uL) -0.158 0.249

LYM (103/uL) -0.172 0.209

HGB (g/dL) 0.074 0.593

Urea (mg/dL) 0.495 <0.001

Creatinine (mg/dL) 0.417 <0.001

AST (U/L) 0.142 0.305

ALT (IU/L) 0.071 0.609

LDH (U/L) 0.192 0.165

CK (U/L) 0.060 0.668

Ferritin (ng/mL) 0.194 0.155

Hospitalization time (oxygen dependent) (days) -0.284 0.041

P<0.05 statistically significant. Significant p-values are shown in bold. CRP: C-reactive 
protein, WBC: white blood cell, LYM: lymphocytes, HGB: hemoglobin, AST: aspartate 
aminotransferase, ALT: alanine aminotransferase, LDH: lactate dehydrogenase, CK: 
creatine kinase
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clinical condition like hemophagocytic syndrome during the infection.

Several prognostic biomarkers are offered to predict the disease 

prognosis, including white blood cell, lymphopenia, CRP, and some 

biochemical parameters such as ALT, LDH, albumin, CK, D-dimer, and 

troponin (4,5). However, more precise biomarkers are needed to predict 

morbidity and mortality earlier in patients with a serious infection.

CD14 is the receptor of lipopolysaccharide-lipopolysaccharide binding 

protein complexes. CD14 exists as a soluble (sCD14) and membrane-

associated (mCD14) protein present on the surface of leukocytes. 

MCD14 is expressed on monocyte and macrophage surfaces and has 

a strong affinity for lipopolysaccharides (6). Soluble CD14 is found in 

plasma and it translates to the immune response of CD14 negative cells 

like the endothelium and epithelium cells (7). 13kDa N-terminal part 

creates CD14 subtype, which is called (sCD14-ST) presepsin (8). The role 

of presepsin in the human organism is yet unknown but is thought to 

have a contribution to an immune response with interaction with T vs 

B cells (2).

Studies demonstrated presepsin as a biomarker for early diagnosis and 

prediction of prognosis in bacterial sepsis (9-12). Additionally, clinical 

and experimental studies revealed that presepsin levels are elevated in 

non-bacterial and fungal infections (13,14).

Our study revealed a significantly higher presepsin level in the patient 

group than the control group. However, no statistically significant 

difference was found between patients who recovered and who died 

after the need for mechanical ventilation. This result needs to be 

supported with bigger studies.

Another study with a limited number of patients revealed higher 

levels of presepsin in patients who died in the intensive care unit and 

suggested its usage as a mortality predictor (15). Further, a study with a 

limited number of patients revealed the correlation of presepsin with 

disease severity in patients with COVID-19 (16). Dell’Aquila et al. (17) 

revealed that presepsin and troponin 1 were elevated in patients who 

died from COVID-19 and that it was a reliable biomarker to predict the 

30-day mortality in patients with COVID-19.

Our study revealed a higher procalcitonin level in the patient group 

than the control group and a positive correlation with presepsin levels. 

Procalcitonin is elevated in serious bacterial infections and is used as a 

sepsis biomarker. Its biological effect is unclear; however, it has common 

sequence homology with tumor necrosis factor-alpha and interleukin-6 

and is accepted as an inflammatory mediator (18). Procalcitonin 

elevation is shown in severe COVID-19 infection (19-22).

Chronic renal failure (CRF) increases mortality in severe COVID-19 

infection (23). Our study revealed a strong correlation between presepsin 

and creatinine levels. Heart failure, renal failure, and class 3 obesity 

(body mass index of ≥40 kg/m2) were related to hospital admissions and 

disease severity in COVID infection (24). Williamson et al. (25) searched 

the risk factors in COVID-19 infection in a wide range of patients and 

revealed that disease severity increases as the glomerular filtration 

rate (GFR) decrease. The mortality rate in this group was higher than 

the diabetic group and was correlated with GFR. The relationship 

between creatinine and presepsin levels in our study favors the immune 

dysregulation in patients with CRF.

Conclusion

New biomarkers are needed to predict the prognosis and mortality in 

severe COVID-19. Presepsin might be promising to predict the disease 

severity in patients with severe COVID-19, especially in groups with CRF.
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