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Abstract: The clinical usefulness of assesment of presepsin concentration in peripheral vein blood in male 
and female severe infected newborns, including their birth weight, fetal maturity, gender, birth asphyxia, 

mode of mother’s delivery was studies and compared with C-reactive protein, procalcitonin, hemoglobine, 

hematocrit and platelet count in a multicenter prospective study. The study population comprised 124 

newborns (41 septic, 37 with severe local infections without bacteriemia, 16 without infections, but with 

clinical symptoms suggesting infection and perinatal risk factors and 30 healthy as control), in  which by 

rapid chemiluminescent enzyme immunoassay, using fully automated PATHFAST TM analyser from 

Mitsubishi Kagaku Iatron Inc, presepsin concentration in whole blood was measured. The mean presepsin 

concentration in septic newborns, independently of their gender, fetal maturity, birth asphyxia (1389±861 

pg/ml) was significantly (p<0,001) higher than in others newborns. In severe local infected newborns 

(mainly pneumonic, with negative blood cultures) independently of their fetal maturity, birth asphyxia and 
mode of delivery, significant presepsin increase than in noninfected newborns was stated. Positive 

correlation between presepsin and CRP concentrations, negative correlation between presepsin and 

hemoglobin, hematocrit value and platelet count in septic newborns were noted. Positive correlation 

between presepsin and procalcitonin in local infected newborns was observed.  The cutoff value of 

presepsin for discrimination of neonatal sepsis was determined to be 1066 pg/ml, of which the clinical 

specyfity and sensivity were 89,2% and 63,4%, respectively. Presepsin determination might be used as a 

high specyfity biomarker for the early diagnosis of neonatal sepsis and severe local infections, both early 

and late-onset. 
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1. INTRODUCTION 

Despite the recent advanced in method for culturing bacteria, using such biomarkers as C-reactive 
protein (CRP), procalcitonin (PCT), cytokines, especially interleukin (IL) – 6 and -10, interferon-

γ, tumor necrosis factor, and modern treatments, severe neonatal infections remain a major 

challenge in intensive care unit with considerable morbility and mortality [1,2, 3]. Progress on the 

pathophysiology and immunopathogenes of neonatal infection have the potential of generating 
new diagnostics metod focused on looking for molecular and biochemical markers [4, 5].Up till 

now was not performed for newborns treated in the NICU, which laboratory findings are 

objective and reliable for early diagnosis of severe infections, to afford for monitoring and to 
define the prognosis in these diseases. They are results of neonatal immaturity and sometimes 

infection is misinterpreted as adaptation disorders or noninfectious diseases (mainly congenital 
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heart defects, intracranial haemorrhages, meconium aspiration syndrom, congenital metabolic and 

endocrinologic diseases). Some authors emphasize the significance determination of two acute-
phase proteins in blood, soluble CD14 subtype (sCD14-ST) called presepsin and 

lipopolysaccharides (LPS) binding protein in  the diagnosis of sepsis and systemic inflammatory 

response syndrome in an emergency department for adults and in pediatric oncology patients with 
chemotherapy [6, 7, 8]. They have been previously investigated in several clinical studies using 

enzyme-linked immunoabsorbent assay (ELISA), but was not convinient and took a long time [9, 

10, 11]. 

CD14 is a glicoprotein expressed on the surface membranes of monocytes, granulocytes and 

macrophages and serves as a high-affinity receptor for complexes of LPS and LPS binding protein 

[7, 8, 12]. The complex of LPS-LPBP-CD14 is released into circulation by shedding of CD14 

from the cell membrane yielding soluble CD14. Plasma protease activity generates also another 
sCD14 molecule called sCD14 subtype or presepsin, whose increase in the blood  of septic 

patients, is more sensitive marker for the sepsis diagnosis than IL-6 and PCT and increased faster 

than CRP, PCT and D-dimer [7, 13]. Some clinical studies showed significantly elevated sCD14-
ST concentration in inflammatory process, such as liver disease, rheumatoid arthritis, systemic 

lupus erythromatosus, atopic dermatitis [14, 15, 16, 17]. The studies in newborns are only a few 

and in local infections without bacteriemia were not performer till now [12, 18, 19, 20].  In the 
present study, we apply a new, high-sensitive, fully-automatic chemiluminescent enzyme 

immunoassay (CLEILA), which need small sample of whole blood for quantitative measurement 

of presepsin concentration as a rapid diagnostics method for neonatal severe infections.  

2. MATERIAL AND METHODS  

All of the sick newborns in this study were inpatients at the Neonatal Intensive Care Units  in 

Zabrze University Hospital of  Silesian Medical University in Katowice.  Healthy newborns 

served as control subject born in Regional Obstetric-Gynecology Unit in  Gliwice. We obtained 
voluntary  consent to participation in this study from the parents of all newborns as well as the 

approval of the Bioethics Committee of Silesian Medical University in Katowice (Poland). 

The study comprised 124 newborns, among them 41 septic (19 with early-onset, 22 with late-

onset), 37 with local infections without bacteriemia, 16 without of infections, but with clinical 

symptoms suggesting infection and with perinatal risk factors and 30 healthy, full-term (16 boys, 
14 girls), breast-fed,  born vaginally with Apgar score 8-10 and without congenital malformations 

newborns (control group). The septic group (21 boys, 20 girls, 26 born by cesarean section, 15 

through natural passages) had mean birth weight 2,495±0,83 kg (range 1,07-3,90), mean 
gestational age 36,2±3,3 of weeks (range 29-41 weeks) and fulfilled three of the diagnostic 

criteria : positive blood cultures (gram-positive-33, gram-negative – 6), inflammatory signs in two 

organs, mainly pneumonia, purulent meningitis and urinary tract infection and 
biochemical/haematological disorders as metabolic acidosis, hyperglycemia, thrombocytopenia, 

anaemia, hiperbilirubinemia and increase of CRP, PCT and D-dimers concentrations.  

Congenital bilateral pneumonia (14 cases), purulent meningitis (4 cases), urinary tract infections 

(7 cases), pneumonia and purulent meningitis (2 cases), pneumonia and urinary tract infection (3 
cases), systemic dermatitis (4 cases) and purulent omphalitis (3 cases) were diagnosed in 

newborns with negative blood cultures. The mean birth weight of these newborns was 3,038±0,84 

kg (range 1,2 -4,4 kg) and mean gestational age 37,8±2,7 of weeks (range 30-41), 18 born by 
cesarean section and 17 through natural passages.  

Birth weight of 16 newborns without of infection ranges from 1,95 to 3,96 kg (3,25±0,49) and 

gestational age  from 36 to 41 of weeks (38,7±1,6). They presented such clinical disturbances: 
respiratory  (tachypnoe, dyspnoe, apnoe), circulatory (bradycardia, tachycardia, arrhythmia, 

hypotension), gastrointestinal (meteorism) or neurological (convulsiones, hypotonia, hipertonia) 

as an effect of intracranial haemorrhage (4 cases), congenital heart defect (2 cases), transient 

tachypnoe (5 cases), respiratory distress syndrom (4 cases) and ovarian cyst (1 case). 

3. LABORATORY ASSAYS 

3.1. Determination of Presepsin (sCD14-ST) Concentrations 

Presepsin concentrations were measured by a rapid, commercially available chemiluminescent 
enzyme immunoassay (CLEIA) using analyzer PATHFAST TM  (Mitsubishi Kagaku Iatron Inc, 
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Japan). An endotoxin-free syringe containing EDTA was used to collect the 100 µl volume of 
whole peripheral vein blood. During incubation with alkaline phosphatase- labeled antipresepsin 

polyclonal and monoclonal antypodies coated with magnetic particles,  sample presepsin binds to 

the  antibodies forming an immunocomplex with enzyme - labeled antibodies and antibodies -

coated magnetic particles. After removing the unbound substances by Magritation technology 
(technology of B/F separation, where magnetic particles are washed in pipette tip and its 

registered trademark of Precision System Science), a chemiluminescent substrat was added. After 

a short incubation, the luminescence intensity generated by the enzyme reaction was measured. 
The luminescence intensity was related to the presepsin concentration of the sample, which 

calculated by means of a standard curve. We used  immunoassay analyzer PATHFAST  TM 

(Mitsubishi Chemical Medience Corporation, Japan) integrated with computer and printer, 
operated via touchscreen monitor. The barcode of the samples was read with a scanner. The 

results were obtained within 17 minutes.  

3.2. Determination of CRP and PCT concentrations 

The serum CRP concentrations were measured by the commercially available 
immunoturbidometric assay on the Roche Modular P-system with Cobas 6000 analyzer (Roche 

Diagnostics, Mannheim, Germany) using neonatal serum from peripheral vein blood. Results 

were expressed in milligrams/litr. The analytical sensivity was 0,15 mg/l, according to 
manufacturer information. 

PCT was measured by commercially available immunoassay on the Roche  Modular E170 

analyzer (Roche Diagnostic, Mannheim, Germany) using neonatal serum from peripheral vein 

blood . Results were expressed in milligrams/litr and analitycal sensivity was 0,1 µg/l, according 
to manufacturer information.  

Other biochemical and haematological analyses were performer according to laboratory standards 

and internal quality control protocols. 

4. STATISTICAL ANALYSIS 

Normality of the data was tested using the D’agostino-Pearson test. Mann-Whitney and Kruskall-

Wallis tests were used for comparisons of continous variables between the four groups of 
newborns.  Spearman rank correlation was utilized to assess correlations between presepsin and 

other biomarkers of infection, birth weight, gestational age, Apgar score. P values less than 0.05 

were considered significant. ROC analyse was used to examine the capability of presepsin to 
diagnose sepsis [21]. 

5. RESULTS AND DISCUSSION 

The blood presepsin concentration in all examinated  newborns ranged from 194 to 4150 pg/ml. 
In septic newborns mean value of presepsin (1389,5±861,9, range 294-4150) was significantly 

(p<0,001) higher than in newborns with other infections (717,3 ±382,2, range 209 – 1939), than in 

newborns without infections (530,0±180,3, range 269 – 953) and than in control group 
(391,3±83,6, range 194 – 579) – p<0,0001. The mean value of presepsin in newborns with local 

infections was significantly (p<0,005) higher than in control group. These data demonstrated, that 

the PATHFAST presepsin assay, performed using small volume of whole blood is valuable, fast 
new method for the early diagnosis not only for bacterial sepsis, but also for local severe neonatal 

infections without bakteriemia. It is especially important for very preterm born infants treated in 

the NICU. Results obtained within 17 minutes are earlier than in other diagnostics methods, 

which showed significantly elevated sCD14 and LBP levels in samples from septic newborns [6, 
20]. Yeagashi et al. [6]  observed that the sCD14-ST concentrations in septic patients were 

significantly higher than those in patients with SIRS or healthy control. The results of our 

analyses in newborns seem to confirm this findings in adults [6, 22, 23]. Palmiere et al. [24] 
indicated in postmortem serum femoral blood and pericardial fluid studies, that serum sCD14-ST 

and PCT levels, individually considered, allowed sepstic cases to be indentified. Shozushima T el 

al. [25] noted in 8 cases of sepsis, that adult patients with local infection or sepsis had 

significantly higher presepsin levels than the patients, who did not have infection.We observed 
similar significantly higher presepsin concentrations in severe infected newborns, both septic and 
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local infected, than not only in healthy control, but also in newborns suffering from noninfections 

diseases (respiratory distress syndrom, transient tachypnoe, intraventricular hemorrhages, heart 
defect).    

 No statistically significant differences (p>0,05) were observed between mean values of CRP and 

PCT in septic  and with local infections newborns. No statistical differences (p >0,05) in mean 
presepsin concentrations between sick boys and girls, between born by cesarean section and 

through natural passages. Figures 1 and 2 show positive correlations between presepsin  

concentrations and CRP in septic newborns and PCT in newborns with local infections, without 
bacteremia.  
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Fig1. Positive correlation between presepsin  and CRP concentrations in septic newborns (p = 0,0004; r = 

0,531) 
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Fig2. Positive correlation between presepsin and PCT concentrations in local infected newborns 

(p=0,0095; r= 0,426) 

Negative correlations between presepsin concentrations and hemoglobin (p=0,002; r= - 0,46), 

count of platelet (p=0,015; r= - 0,377;  Fig. 3) and hematocrit (p =0,008; r= - 0,41) only in septic 

newborns were stated.  
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Fig3. Negative correlation between presepsin concentrations and platelet count in septic newborns (p = 

0,0151; r= 0,377) 

Any correlations between  presepsin values and gestational age and birth asphyxia in infected 
neonates were observed.  Mussap et al. [18] clearly suggest, like we noted in our studies, no 

correlation between gestational age and sCD14-ST presepsin blood level in critically ill preterm 

newborns between 26 and 36 weeks. We confirmed by ROC analysis (Youden coefficient 0,526, 

cut off  point  1066 pg/ml) sensitive (64%) and high specifity (89,2%) of blood presepsin 
measurement as a diagnostic biomarker for the sepsis (Fig. 4). 
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Fig4. ROC analysis for presepsin (sCD14-ST) concentrations in septic newborns 

6. CONCLUSIONS 

(1) In the newborns, both septic and with local infections, independently of their gender, fetal 

maturity, birth asphyxia and mode of mother’s delivery, in comparison to healthy newborns, 
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significantly increase of blood presepsin concentration are founded. (2) Increase of presepsin 

concentration in septic newborns significantly correlate with increase of CRP concentration and 
decrease of hemoglobin, hematocrit value and platelet count. (3) Observed in local infected 

newborns marked increase of presepsin concentration correlates with increase of procalcitonin 

value. (4) Measurement of blood presepsin concentration is high sensitive and specifive 
biomarker for the early diagnosis of neonatal bacterial sepsis. 
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