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ABSTRACT

Objective: Neonatal sepsis is a leading cause of morbidity and mortality in newborns. Timely and accurate
diagnosis remains a challenge due to the nonspecific clinical signs and the limited sensitivity and speci-
ficity of conventional biomarkers such as C-reactive protein (CRP), procalcitonin (PCT), and white blood
cell (WBC) count. Presepsin, a soluble CD14 subtype, has been proposed as a promising early marker of
bacterial infection.

This study aimed to assess the diagnostic value of serum presepsin in comparison with traditional inflam-
matory markers in neonates with suspected sepsis.

Methods: In a prospective observational study conducted at a single tertiary care center, 18 neonates
with clinical signs of sepsis were evaluated. The patients were divided into culture-proven (n=7) and
culture-unproven (n=11) sepsis groups. Presepsin levels were measured using a chemiluminescent assay
and compared to CRP, PCT, and WBC counts.

Results: The median presepsin levels were higher in culture-proven cases (740 ng/L vs. 393 ng/L), but
without statistical significance. Similar trends were observed for CRP and PCT, while WBC counts showed
no diagnostic value.

Conclusion: Although presepsin demonstrated potential as an early biomarker, its diagnostic performance
in this small cohort was inconclusive. Combined use of presepsin with conventional markers and clinical
evaluation may improve early sepsis diagnosis in neonates.
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INTRODUCTION

Sepsis remains a leading cause of mortal- mortality between 11% and 19% [1-3]. Neonatal
ity in newborns worldwide, with an estimated bacterial sepsis is defined as a clinical syndrome
incidence of 2202 per 100 000 live births, with  characterized by systemic signs of infection ac-
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companied by bacteremia during the first month
of'life [4]. Identified risk factors include: low birth
weight, preterm birth (<37 weeks’ gestation), pre-
mature rupture of membranes (PROM), intrapar-
tum complications such as perinatal asphyxia, low
socioeconomic status, poor sanitation, malnutri-
tion, and overcrowding [3,5]. Sepsis is classified
as early-onset (occurring within the first 72 hours
of life) or late-onset (occurring between 3—28 days
post-birth) [4,6].

Neonatal sepsis is a serious condition with
diagnostic challenges, primarily due to the subtle
and nonspecific nature of the clinical signs. Early
initiation of empirical antibiotic treatment in cases
of unconfirmed sepsis carries the risk of foster-
ing antibiotic resistance, and it is associated with
longer hospital stays and an increase in the health
care costs [7,8]. Antibiotic exposure in early life
influences the developing microbiome and may be
associated with an increased risk of asthma, aller-
gy, overweight, diabetes, and inflammatory bowel
disease later in life [9]. The diagnostic approach
typically combines standard laboratory markers,
such as: C-reactive protein (CRP), procalcitonin
(PCT), and leukocyte differentials, with blood
culture, as the microbiological gold standard [2,7].
According to studies, CRP has sensitivity of 0.6
to 0.84, and specificity 0.84 to 1.00, and PCT has
sensitivity of 0.77, and specificity of 0.62. PCT
also has a higher positive likelihood ratio and
lower negative likelihood ratio than CRP[10,11].
However, blood cultures often have limited utili-
ty. The small sample volume and prior antibiotic
administration can yield false negatives, positive
cultures may reflect contamination, and the re-
sults of the microbial culture are not available
for at least 24 to 72 hours [6]. Fleiss et al. found
that obtaining two blood cultures did not improve
diagnostic utility [12].

These limitations underscore the need for
more reliable and specific biomarkers for neo-
natal sepsis.

Presepsin (sCD14-ST), a soluble fragment
of glycoprotein CD14, has emerged as a promising
early biomarker for sepsis. CD14 is a receptor
involved in recognizing bacterial components
(e.g. lipopolysaccharides) and initiating the in-
nate immune response. It exists in two forms:
membrane-bound (mCD14) on monocytes/mac-
rophages, and soluble (sCD14) in plasma. Soluble
CD14 is cleaved into a 13 kDa fragment, known
as presepsin, during the activation of the plasma
protease cascade [13-15].

Presepsin is highly specific to bacterial
infections, and is unaffected by factors such as
delivery type, surgical interventions, or viral
infections. Its levels typically increase within
2—12 hours of infection and decline rapidly with
effective treatment, often within 24 hours. Severe
infections are associated with higher presepsin
levels, while persistent infections show little or
no decline. Despite its promise, there is no con-
sensus on threshold presepsin values, with sig-
nificant variability in cut-off values, sensitivity,
and specificity across studies [15].

The primary aim of our study was to evalu-
ate the diagnostic value of serum concentrations of
presepsin in comparison to the traditional inflam-
matory markers, including serum concentrations
of CRP, PCT, and WBC count. Specifically, the
study sought to determine whether presepsin could
enable earlier detection of bacterial infections in
neonates, assess infection severity, distinguish
between sepsis that has been culture-proven and
sepsis that has not, and provide added value in
guiding clinical decision-making, facilitating
more targeted antibiotic use and reducing unnec-
essary treatment for those without infections.

MATERIALS AND METHODS

This study was conducted as a comparative
observational analysis at the Neonatal Depart-
ment, Division of Paediatrics, University Clinical
Centre Ljubljana from January to March 2022.

The study population included neonates sus-
pected of having sepsis on the basis of clinical
presentation or risk factors [4,16]. Blood sam-
ples were taken as part of the standard diagnostic
procedure as soon as sepsis was suspected. To
ensure minimal influence on infant health, 100
pL of whole blood was collected into EDTA tubes
in order to limit the sample volume. To maintain
the integrity of the biomarker, all samples were
processed immediately.

The PATHFAST chemiluminescence-based
immunological analyzer (Mitsubishi Chemical
Medience Corporation) was used to measure the
levels of presepsin. For neonatal testing, its low
blood volume requirement of 100 pL proved espe-
cially helpful. Analytical precision was evaluated
through repeatability and reproducibility studies.
Repeatability testing was performed using whole
blood and plasma samples at four concentration
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levels, each measured in 20 replicates. The coef-
ficients of variation (C.V.) ranged from 2.5% to
7.9% across all levels. Reproducibility was as-
sessed using plasma samples tested in duplicate
over 40 runs (2 runs/day for 20 days) on a single
instrument with one reagent lot, following the
CLSI EP5-A2 protocol. Total C.V. values ranged
from 4.1% to 5.0%. Analytical sensitivity was
defined by a limit of blank (LoB) of 2.53 pg/mL, a
limit of detection (LoD) of 8.86 pg/mL, and a limit
of quantitation (LoQ) of 38.4 pg/mL at 10% C.V.

The measurements of serum concentrations
of CRP, PCT, and WBC were performed simulta-
neously to allow direct comparisons with serum
concentrations of presepsin.

For each patient, clinical data were docu-
mented, including gestational age, birth weight,
and perinatal history. The sepsis classification was
based on the clinical and microbiological findings,
with blood cultures serving as the reference stan-
dard for confirmed bacterial infections.

The study protocol was reviewed and
approved by the Slovenian National Medical
Ethics Committee, approval number 0120-
401/2021/3, and written informed consent was
secured from the parents or legal guardians of
all participating neonates.

RESULTS

A total of eighteen neonates diagnosed
with sepsis were included in the study. The
participants were stratified into two groups for
analysis: culture-proven sepsis (N=7) and cul-
ture-unproven sepsis (N=11). Among the study

Table 1. Clinical characteristics of patients.

Male

Culture-proven

Gestational age (mean value, weeks)

Chronological age (mean value)

cohort, 50% were male. The median gestational
age of the neonates was 39 weeks (range: 23-40
weeks), and the median chronological age at the
time of diagnosis was 11 days (range: 1 day to
16 weeks) (Table 1). The isolated bacteria were:
Klebsiella aerogenes, Staphylococcus haemo-
Iyticus, Staphylococcus epidermidis, Klebsiella
pneumoniae, Escherichia coli, Staphylococcus
aureus, and Lactobacillus gasseri.

Although there was a difference in the
median serum concentrations of presepsin lev-
els between culture-proven (740 ng/L) and cul-
ture-unproven patients (393 ng/L), it was not sta-
tistically significant (p = 0.537) (Table 2). The
culture-proven group had significantly higher
serum concentrations of CRP (47 mg/L) than the
culture-unproven group (9 mg/L), with a trend
towards statistical significance (p = 0.080). The
serum concentrations of PCT in the culture-prov-
en group were almost significantly higher (1.5
pug/Lvs. 0.17 pg/L, p=0.052). The groups' WBC
levels were comparable (11.5 x 10"9/L vs. 9.5 x
10M9/L, p=0.931).

DISCUSSION

Our study assessed the diagnostic utility of
serum concentrations of presepsin in newborns
with sepsis in comparison to serum concentra-
tions of conventional inflammatory markers
(CRP, PCT, and WBC). The culture-proven group
had significantly higher serum concentrations
of CRP than the culture-unproven group, with a
trend towards statistical significance (p = 0.080).
This discrepancy implies that CRP may still have

9 (50%)
7 (39%)

39 (23-40)
M 11 days (1 day-
16 weeks)

Table 2. Results of serum concentration of C-reactive protein (CRP),
procalcitonin (PCT), and white blood cell (WBC) count in analyzed groups.

Culture-proven sepsis

CRP 47 mg/L
PCT 1.5 pg/L
Presepsin 740 ng/L
WBC 11.5 x 10"9/L

Culture-unproven p value

9 mg/L p =0.080

0.17 pg/L p=0.052
393 ng/L p=0.537

9.5 x 10"9/L p=0.931
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valuable discriminatory power in newborns with
confirmed bacterial infections, despite being a
slower-reacting marker. However, its usefulness
as a stand-alone marker is diminished by its de-
layed response and concentration overlap. Given
that serum concentrations of PCT increase quick-
ly after infection, this study implies that it may be
useful for early identification of bacterial sepsis,
but it is important to consider the physiologically
higher concentrations of PCT in the first 72 h after
birth. With a larger sample size, the likely trend
indicated by the near-significant p-value could be-
come significant. In accord with their recognized
functions as markers of bacterial infection and
inflammation, CRP and PCT also showed trends
towards increased serum concentrations in sepsis
that was culture-proven. However, in neonatal
populations, their independent diagnostic useful-
ness is limited by their delayed response (CRP) or
variability due to non-infectious variables (PCT)
[17,18]. According to this study, the WBC count
appears to have no discriminating value for new-
born sepsis. This supports earlier research show-
ing that in newborns with sepsis, the WBC count
alone is frequently inaccurate due to fluctuation.

Neonates with culture-proven sepsis had
higher median serum concentrations of presepsin,
CRP, and PCT than those with culture-unproven
sepsis, according to the results. However, these
differences were not statistically significant. The
lack of statistical significance may be due to the
limited sample size or serum concentrations that
overlap between groups. In spite of this, the cul-
ture-proven group's higher median is consistent
with previous research, indicating that presepsin
may be a biomarker for bacterial sepsis. It is es-
pecially useful in neonatal populations due to its
quick increase in concentration and low sample
volume requirement. In culture-proven sepsis,
both concentrations of PCT and CRP exhibited
tendencies towards increased values, with PCT
approaching significance. Even though the trend
was not statistically significant, presepsin may
be a useful adjunct to PCT and CRP, especial-
ly in the early stages of diagnosis. According to
these results, presepsin and other markers may
be useful in the diagnosis of newborn sepsis, but,
given the limitations of this small cohort, their
sensitivity and specificity are still unclear.

Due to its early increase in response to sep-
sis and low blood volume requirement, which
make it especially appropriate for neonates,
presepsin has been suggested as a viable bio-

marker for bacterial infections. Prior research has
demonstrated that presepsin is a reliable marker
for differentiating bacterial sepsis from non-in-
fectious diseases in both neonates and adults,
which is in line with the higher median presepsin
levels seen in culture-proven sepsis [19,20]. The
lack of statistical significance in this study, how-
ever, may suggest that larger sample numbers are
required to validate its diagnostic value.

The neonates in this study ranged greatly in
both chronological age at diagnosis (1 day to 16
weeks) and gestational age (23—40 weeks). Sig-
nificant variations in inflammatory responses, in-
fection susceptibility, and immune system maturi-
ty resulted from this heterogeneity. For example,
cytokine and biomarker production is known to
be lower in preterm infants than in term neonates
(6). These variations might have affected prese-
psin levels, making it more difficult to compare
cases that have been culture-proven with those
that have not. Future research should concentrate
on more homogeneous populations, or stratify pa-
tients by gestational and chronological age.

Presepsin levels have been shown to in-
crease quickly within hours of the commence-
ment of an infection, and to fall with successful
treatment [21]. The observed variations in prese-
psin levels were probably caused by variations
in the time of the sample collection in relation
to the onset of signs of sepsis and the start of
treatment. Its kinetics and potential as a dynamic
marker of infection severity and responsiveness
to therapy could be better understood through
longitudinal studies that monitor presepsin lev-
els over the course of illness.

The timing of presepsin measurement
relative to the onset of clinical symptoms and
treatment initiation is another factor that could
influence the findings. Presepsin levels are
known to rise rapidly within hours of infection
onset and decrease with effective treatment.
In this study, variations in the timing of sam-
ple collection may have contributed to the ob-
served variability in presepsin levels. Longitu-
dinal monitoring of presepsin over the course
of illness may provide a clearer picture of its
diagnostic and prognostic utility.

Despite these drawbacks, the results of-
fer important new information about the pos-
sible function of presepsin in the treatment of
newborn sepsis. Presepsin may help guide di-
agnostic and therapy choices by supplementing
current biomarkers such as CRP and PCT, as ev-
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idenced by its capacity to identify bacterial in-
fections early, and its correlation with treatment
response. However, the lack of high precision in
differentiating between culture-proven and cul-
ture-unproven sepsis underscores the need for
more investigation.

FUTURE RESEARCH

Increasing the sample size and including a
range of clinical contexts would boost the findings'
generalizability and statistical power. Presepsin
levels may be correlated with certain bacterial dis-
eases by the use of sophisticated diagnostic meth-
ods, such as multiplex pathogen detection assays
or next-generation sequencing, which would pro-
vide better knowledge of its diagnostic specificity
[22]. One obstacle to its broad use is the varia-
tion in presepsin thresholds between studies and
clinical settings. It is crucial to standardize cut-off
values according to the clinical situation, infec-
tion onset, and gestational and chronological age.
Presepsin should be assessed using a multi-mark-
er approach that includes clinical risk factors,
PCT, CRP, and other markers in order to create
algorithms for the early and precise diagnosis of
sepsis. Presepsin's prognostic potential and use-
fulness in therapy monitoring will become clear-
er when its dynamics are examined over time in
connection with treatment response and clinical
outcomes.

CONCLUSIONS

Our study's conclusions highlight the dif-
ficulties involved in correctly detecting new-
born sepsis and the drawbacks of depending on
just one biomarker. Despite its potential as an
early marker of bacterial infection, presepsin's
diagnostic efficacy in this group was unclear.
These findings emphasize how important it is to
combine several biomarkers and clinical factors
in order to improve diagnostic accuracy.

Larger, more varied study populations
should be the focus of future research, and long-
term monitoring of presepsin in conjunction with
other markers, such as PCT and CRP, should
be taken into consideration. Additionally, the
prompt and precise diagnosis of sepsis in new-

borns could be greatly enhanced by creating stan-
dardized diagnostic algorithms that use presepsin
and cutting-edge pathogen detection techniques.
We can minimize needless antibiotic exposure
and improve outcomes for this susceptible group
by improving our diagnostic capabilities.
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What Is Already Known on This Topic

Neonatal sepsis is a leading cause of mor-
bidity and mortality in newborns, yet its diagno-
sis remains difficult due to its nonspecific clinical
signs and the limited accuracy of conventional
laboratory markers. C-reactive protein and pro-
calcitonin are widely used but are hindered by
delayed responses, variability, or confounding
factors. Blood culture is the diagnostic gold
standard, but it suffers from low sensitivity, long
turnaround time, and susceptibility to contami-
nation. Presepsin (sCD14-ST), a soluble CD14
subtype released during bacterial infection, has
emerged as a promising early biomarker of sepsis
in adults and children. Evidence from meta-anal-
yses suggests the good diagnostic performance
of presepsin in neonatal sepsis, but the reported
thresholds vary widely, and only a few prospec-
tive, single-center studies have been conducted
in neonatal populations. Further data are needed
to clarify its added value compared with the ex-
isting inflammatory markers.

What This Study Adds

This single-center study prospectively
evaluated presepsin in neonates with suspected
sepsis, and compared it with CRP, procalcitonin,
and white blood cell count. Presepsin levels were
higher in culture-proven cases, consistent with
previous literature, although not statistically sig-
nificantly in this small cohort. The findings con-
firm the feasibility of presepsin testing in neo-
nates, highlighting its potential as an adjunct to
conventional markers, and underscoring the need
for larger, standardized studies to establish clin-
ically useful cut-offs and diagnostic algorithms.
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Pe3ume

IIPECEIICUH KAJ HEOHATAJIHATA CEIICA: EBAJIYALILJA
BO EJEH IHEHTAP BO CITOPEJABA CO KOHBEHIIMOHAJIHUTE MAPKEPH

Mojua KaBuny', [letja ®ucrep?, Anera Conrupocka LHlanamon'?3,
Jomko Ocpenkap* 3, lapja Ilapo [Manjan"?

! Knunuka 3a HeoHaronoruja, Oien 3a neaujarprja, YHUBEP3UTETCKH MEAMIIMHCKY 1eHTap JbyoOsbana,
JbyGspana, CrioBeHuja

2 Knnuuuka 3a mHTeH3MBHA Hera, O/ien 3a neujarprja, YHUBEP3UTETCKU MeTUIMHCKHY IieHTap JbyOsbaHa,
Jby0sbana, CoBeHuja

3 MenmunuHcku dakynret, YauBep3ureT Bo JbyOsbana, JbyOsbana, CrioBeHuja

4 MHCTUTYT 3a KIMHHYKA XeMHja M OHOXeMHja, YHHUBEP3WTETCKH MEAMIMHCKM IeHTap Jbybspana,
Jbybipana, CoBeHuja

5 Vuusepsuret Bo JbyOspana, ®apmaneBrcku daxynret, Jbydsrana, CiioBeHuja

Hen: Heonarannara cerca e Bofiedka MpuYHUHA 32 MOPOUAUTET U MOPTAIUTET Kaj HOBOPOACHUHHA-
Ta. HaBpemeHnara u ToyHa qujarHo3a OCTaHyBa MPEAN3BUK MOPAaAN HECHEMPHIHUTE KIMHUYKHA 3HALN
¥ OTpaHWYeHaTa YyBCTBUTEIHOCT U CHEIU(PUIHOCT HA KOHBEHIIMOHAIHUTE OMOMapKepH, Kako IITO ce
C-peaxruBanot nporent (CRP), mpoxanmutonun (PCT) u 6pojot Ha 6enute kpBHU KieTku (WBC). Ipe-
CETNCHUHOT, pacTBopymB oTTrir CD 14, € mpeniokeH Kako BETyBauKH paH Mapkep Ha OakTeprcka nHpeKmja.

Ogaa ctyiuja umaiie 1ej Ja ja MpoleH! TUjarHOCTHYKATa BPEIHOCT HA CEPYMCKUOT ITPECETICHH BO
criopeada co TpaJIuIIMOHATHUTE BOCTIAUTEIHA MapKepH Kaj HOBOPOACHUYH-ATa CO COMHEBAHE 32 Cerica.

MeTtoau: Bo mpocrnieKTHBHATA ONCEPBAIMCKA CTY/IHja CIIPOBEICHA BO €/ICH IIEHTAp 3a TeplujapHa
3PaBCTBEHA 3aIITUTA, Oea eBaTynpanu 18 HOBOPOACHUHbA CO KIMHUYKH 3HAIN Ha cerca. [laruenTture
Oca mojiesIeHN BO TPYIIH €O JIOKakaHa KyaTypa (n = 7) u HemokaxkaHa kyatypa (n = 11) cernca. HuBoara
Ha TIpecernicuH Oea MepPEeHH CO TIOMOIIT Ha XeMHITyMUHHUCIIEHTEH TECT U criopeaeHu co 6pojot Ha CRP, PCT
u WBC.

Pe3yararu: CpenHure HUBOA Ha IPECETICHH Oea MOBUCOKH Kaj CIlydauTe JOKaXKaHH! co Kyiatypa (740
ng/L macnporu 393 ng/L), Ho 6e3 craTtucThuka 3HauajHOCT. CITMYHU TpeHA0BH Oea 3abenexanu 3a CRP n
PCT, nonexa 6pojoT Ha JEyKOLUTH HE MOKa)Ka T1jarH0CTHYKA BPEIHOCT.

3akiryyok: Mako npecencuHoT Moka)xka NOTeHILIHjall KaKo paH OMoMapKep, HeroBara AnjarHocTuy-
Ka eMKacHOCT BO OBaa Maja Koxopra Oeme HeyOemnmmBa. KomOnHMpanara ynorpeda Ha MPECErCHH CO
KOHBEHIIMOHAJIHU MapKepy M KIMHWYKA eBaJlyallja MOXe Ja ja mofgoOpH paHaTa AMjarHo3a Ha cerca Kaj
HOBOPOJCHUNA.

Kiyunu 3060poBH: HEOHATaIHA CEIICa, NPECEICHH, BOCHAINTEIHH MapKepH, IPOKAIIUTOHUH,
C-peakTHBeH POTEHH



