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ABSTRACT

Background: Sepsis is associated with high short-term mortality, particularly in patients with decompensated liver
cirrhosis. Conventional inflammatory biomarkers have limited prognostic accuracy in this population. Presepsin has
emerged as a promising biomarker; however, its dynamic behavior in early sepsis remains insufficiently character-
ized.

Objectives: To evaluate the prognostic value of presepsin dynamics in sepsis, with and without underlying liver cir-
rhosis, and to compare it with established inflammatory markers.

Methods: We conducted an observational cohort study including two patient groups: patients with sepsis and de-
compensated liver cirrhosis (Group A) and patients with sepsis without cirrhosis (Group B). Presepsin levels were
measured at admission and after 48 hours, and delta presepsin was calculated. Prognostic performance was assessed
using receiver operating characteristic (ROC) analysis and Cox proportional hazards regression. The primary endpoint
was 28-day mortality.

Results: In Group A, presepsin measured at 48 hours demonstrated superior prognostic performance compared with
baseline levels (AUROC 0.91 vs. 0.78). Changes in presepsin further enhanced risk stratification, with a negative delta
associated with improved survival, whereas an increase of 2500 pg/mL was independently associated with higher
mortality. (HR 5, 95% Cl:1.64-15.26). In Group B presepsin showed moderate prognostic performance at baseline and
48 hours, whereas delta presepsin demonstrated limited overall accuracy, except in patients with positive delta val-
ues. Established biomarkers, including C-reactive protein and procalcitonin, showed inferior prognostic performance
compared with presepsin in both cohorts.

Conclusions: Dynamic assessment of presepsin provides clinically relevant prognostic information in sepsis, particu-
larly in patients with decompensated liver cirrhosis. Early changes in presepsin levels may enhance risk stratification
beyond conventional inflammatory biomarkers.
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B INTRODUCTION

Sepsis is a life-threatening condition caused by a dys-
regulated immune response to infection, with high
short-term mortality [1], especially in older patients
and those with comorbidities [2]. Particularly, in pa-
tients with liver cirrhosis, the presence of bacterial in-
fections increases mortality fourfold [3].

Early diagnosis and timely initiation of antibiotic
therapy are crucial in order to reduce mortality [4,5].
Diagnosing sepsis is challenging due to limitations in
clinical examination and in the use of commonly em-
ployed biomarkers, such as C-reactive protein (CRP)
and procalcitonin (PCT). Consequently, these short-
comings in patients with sepsis have increasingly
highlighted the need for more effective diagnostic ap-
proaches [6].

Cluster of differentiation 14 (CD14) is a glycoprotein
on the cell membranes of monocytes and macrophages
that recognizes conserved molecular patterns of both
Gram-negative and Gram-positive bacteria. The solu-
ble counterpart of CD14 is named presepsin [7]. Pre-
sepsin, a direct indicator of activated monocytes and
macrophages in response to pathogens, shows an earli-
er increase than CRP and PCT, as shown in experimen-
tal sepsis and burn studies, and demonstrates a unique
capacity to distinguish the severity of sepsis in critically
ill patients [8,9].

Increased intestinal permeability in decompensated
cirrhosis leads to increased serum lipopolysaccharide
(LPS) levels, a virulent part of the outer membrane of
Gram-negative bacteria, which triggers the synthesis
and secretion of presepsin [10]. Therefore, liver func-
tion significantly influences presepsin levels, which are
higher in decompensated cirrhosis than in compensat-
ed disease [11,12].

Recent studies have also shown a prognostic role for
presepsin in patients with severe sepsis both in patients
without cirrhosis [13] and in decompensated liver cir-
rhosis [14].

However, the evolution of presepsin in the early
phase of sepsis, particularly its prognostic significance,
remains insufficiently characterized. A clearer under-
standing of this dynamic would be highly valuable for
enhancing risk stratification and prognostication, both
in patients with or without underlying liver disease.

The primary objective of this study was to assess the

prognostic significance of presepsin dynamics in se-
verely ill patients with sepsis across two distinct clinical
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cohorts: (1) patients with decompensated liver cirrho-
sis and (2) patients without liver cirrhosis.

As a secondary objective, we aimed to evaluate the
prognostic performance of well-established inflamma-
tory biomarkers, namely C-reactive protein and pro-
calcitonin, across the two study cohorts. In addition,
we investigated the influence of comorbidity burden,
quantified using the Charlson Comorbidity Index, on
the prognosis of patients with sepsis, both with and
without underlying liver cirrhosis.

B MATERIALS AND METHODS

The study was conducted with respect to the ethical
guidelines issued by the 2000 revision (Edinburgh)
of the 1975 Declaration of Helsinki and was approved
by the Ethical Committee of participating institutions
(182/2017, 119/06.02.2015).

2.1 Study Design

We conducted an observational cohort study in two
tertiary health care centers and utilized a consecutive
sampling method to minimize selection bias. The study
population consisted of two distinct cohorts. Inclusion
and exclusion criteria were defined as follows:

o Group A: Included all consecutive patients diag-
nosed with sepsis and decompensated liver cirrhosis
who were admitted to a tertiary health care center be-
tween January 1, 2017, and December 31, 2017.

o Group B: Included all consecutive patients diag-
nosed with sepsis but without liver cirrhosis who were
admitted to the Intensive Care Unit (ICU) in a tertiary
health care center between January 1, 2016, and De-
cember 31, 2017.

Patients were excluded from both groups if they
were younger than 18 years, had incomplete medical
records, had a sepsis diagnosis that did not meet the
Sepsis-3 criteria, or received treatment that did not
comply with current clinical standards.

2.2 Definition and application of severity scores
Decompensation of cirrhosis was defined according to
existing guidelines as de novo or aggravating ascites,
variceal bleeding, or hepatic encephalopathy[15].

For each patient in study group A: MELD-Na score,
SOFA score, CLIF-SOFA score (Chronic Liver Failure-
Sequential Organ Failure Assessment Score), and a
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modified Charlson Comorbidity Index were calculated
by subtracting 3 points corresponding to the presence
of advanced cirrhosis from the original score.

The Charlson Index and the SOFA score were as-
sessed for patients in study group B.

A threshold of 5 points was established to define a
severe Charlson Index [16] for both the original and
modified versions.

The endpoint was all-cause 28-day mortality.

2.3 Type of infections and sepsis definition

The types of infections were established according to
conventional criteria. [17]

Sepsis was defined according to the Sepsis-3 criteria
[1] in patients without liver cirrhosis. In patients with
cirrhosis, a modified Sepsis-3 definition was applied in
accordance with current guidelines [15], as follows: in
patients with a known baseline SOFA score, sepsis was
defined as an increase of 22 points in the SOFA score in
the presence of infection. In patients without a known
baseline SOFA score, sepsis was considered when in-
fection was present together with a SOFA score >2 and
a positive qSOFA score. A positive qSOFA score was
defined as the presence of at least two of the following
criteria: respiratory rate >22/min, systolic blood pres-
sure <100 mmHg, or altered mental status (Glasgow
Coma Scale <15).

Septic shock was defined as sepsis requiring va-
sopressors to maintain a mean arterial pressure >65
mmHg and a serum lactate level >2 mmol/L despite
adequate fluid resuscitation

2.4 Blood sample collection and biomarker meas-
urement protocol

For each patient in both study groups, 10 mL of venous
blood was collected into clot activator tubes and cen-
trifuged at 5000 rpm for 15 minutes, with biomarker
analyses conducted within six hours of sample process-
ing.

For study group A, C-reactive protein (CRP) levels
were measured using an ELISA kit (Thermo Fisher Sci-
entific, 9811933), and procalcitonin (PCT) levels were
determined using a one-step rapid diagnostic test kit
(Artron). Baseline presepsin levels were measured at
hospital admission from 5 mL of whole blood collected
in sodium citrate tubes, using the PATHFAST system
in accordance with the manufacturer’s instructions
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(Mitsubishi Chemical Medience Corporation).

For biomarker assessment in study group B, quan-
titative PCT measurement was performed using the
mini VIDAS B.R.A.-H.M.S. system (bioMérieux) based
on a fluorescence enzyme immunoassay. Serum CRP
levels were determined using an automated immunoas-
say analyzer (Beckman Coulter, 2015), which employs
chemiluminescence detection and magnetic particle
separation. Presepsin levels were measured in blood or
plasma by automated chemiluminescence immunoas-
say using the same PATHFAST immunoanalyzer (Mit-
subishi Chemical), as applied in study group A.

Presepsin levels were repeated after 48 hours of hos-
pitalisation (48 hours Presepsin). The delta presepsin
value (A Presepsin) was defined as: 48 hours Presepsin
- baseline Presepsin.

2.5 Statistical analysis

Statistical analysis was performed using SPSS software
version 20 (SPSS Inc., USA) and in R (v4.5.2) using the
pROC and survival packages.

Continuous variables were expressed as mean or
median, and categorical variables as counts and per-
centages. Categorical variables were analyzed using
Chi-squared test. Continuous variables were analyzed
using the unpaired t-test or the Mann-Whitney U test,
depending on the population's normality. Receiver op-
erating characteristic (ROC) curves were generated to
assess diagnostic performance. Sensitivity (Se), speci-
ficity (Sp), and accuracy were calculated. The Youden
index was used to identify the optimal threshold on the
original dataset. To quantify uncertainty in all perfor-
mance metrics, internal bootstrap validation was per-
formed with B = 1,000 iterations, reporting 95% confi-
dence intervals for AUROGC, sensitivity, and specificity
at the fixed A500 pg/mL threshold. The random seed
was set once prior to all bootstrap analyses to ensure
reproducibility independent of group order.

Variables that were significant in the univariable
analyses were entered into a multivariable Cox pro-
portional hazards regression model using a backward
elimination procedure (entry/removal criteria: p < 0.10
/ p > 0.10) to identify variables independently associ-
ated with the endpoint. Given the limited number of
outcome events, the number of variables that could be
included simultaneously in a single model was restrict-
ed to minimize the risk of overfitting. Accordingly, we
constructed a series of alternative models, each includ-
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ing one presepsin-derived variable alongside the same
set of clinical covariates. This strategy enabled the sepa-
rate estimation of the independent contribution of each
presepsin metric while maintaining adherence to the
assumptions of multivariable Cox regression. Results
were reported as hazard ratios (HRs) with correspond-
ing 95% confidence intervals (CIs). The proportional
hazards (PH) assumption was assessed for all Cox re-
gression variables using the Grambsch-Therneau test
based on scaled Schoenfeld residuals, implemented via
the cox.zph() function in R (survival package). Tests
were applied to each covariate individually and as a
global test per model. The functional form of continu-
ous presepsin variables (baseline, 48-hour, and delta
presepsin) was evaluated using Martingale residuals
from reduced Cox models, with LOWESS smoothing
applied to assess linearity of the association with the
log-hazard.

Table 1: Demographic data of study population
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Kaplan-Meier curves for survival were generated us-
ing Log-rank test.

B RESULTS
1. Group A

1.1 General characteristics

Forty-one patients with decompensated cirrhosis and
sepsis were enrolled in study group A. The demo-
graphic data and general characteristics of patients are
shown in Table 1.

Among them, 11 (26.8%) had septic shock. The types
of infections were as follows: SBP (n=16, 39%), urinary
(n=11, 26.8%), spontaneous bacteremia (n=6, 14.6%),
pulmonary (n=3, 7.3%), other (n=>5, 12.2%). (Table 1)
There were 45 isolated microbiological agents: 14
(31%) Gram-positive, 16 (35%) Gram-negative, 15
(34%) other etiologies. (Table 1)

MeanzSD or n (%)

Study group A, n=41

Study group B, n=81

Age 5819 63114.6
Gender (M) 33 (80%) 56 (69%)
Comorbidities

Solid neoplasia®/lymphoma/leukemia 6/0/0 (14.6%) 12/0/0 (14.8%)
Chronic Pulmonary Disease (CPD) 2 (5%) 11 (13.6%)
Diabetes Mellitus (DM) 9 (22%) 22 (27.2%)
History of stroke/Hemiplegia 3(7.3%) 14/5 (17%/6%)
Chronic Heart Failure (CHF) 6 (10%) 14 (17.3%)
History of myocardial infarct 1(2.4%) 6 (7.4%)
Peripheral vascular disease 0 4 (5%)
Connective tissue disease 0 1(1.2%)
Peptic ulcer disease 2(4.9%) 8 (10%)
Dementia 0 0

Chronic Renal Disease/severe acute Renal 3(7.3%) 19 (23.5%)
Disease (creatinine > 3mg/dl) 1(1.2%)
Chronic Liver Disease (CLD) 41 (100%) 0
Acquired Immunodeficiency Syndrome (AIDS) 0 0
Charlson index*” 3+3 442

Septic shock 11 52
MELDNa/Child-Pugh score 28+7/11+2

SOFA score*** 10+3 9+4

Type of infection

Abdominal 16 (39%) 42 (51%)
Pulmonary 3(7%) 31 (38%)
Urinary 11 (27%) 0

Soft tissue 5 (6%)
Other 11 (27%) 3(2%)
Isolated etiological agent 45 85

Mortality at 28 days

Gram positive-14 (31%)
Gram negative-16 (35%)
Other-15 (34%)

24 (58%)

Gram positive-39 (46%)
Gram negative-43 (50%)
Other-3 (4%)

32 (39.5%)

*-Hepatocellular carcinoma in patients with liver cirrhosis
"*-modified Charlson index for study group A
***-CLIF-SOFA score for study group A
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The mean presepsin value was similar for those with
sepsis and septic shock: 2680.8 + 3589.6 pg/ml and
2536.5 + 1724.2 pg/ml, respectively. In cases with a
Gram-positive etiology, the mean presepsin level was
comparable to that observed in Gram-negative infec-
tions (1518.9 + 1276.1 pg/ml vs. 1455 + 771.7 pg/ml,
p=0.8).

During the follow-up, 24 patients (58.5%) died at 28
days, due to sepsis and multi-organ failure (17, 70.8%),
and liver failure (7, 29.2%), respectively.

In patients from the first cohort, the modified Charl-
son index was not correlated with the endpoint (Pear-
son’s chi-square, p=0.6).

In patients under 50 years of age, a statistically sig-
nificant difference in survival was observed between
those with cirrhosis and sepsis and those with sepsis
but without cirrhosis (Log-rank test, p=0.05), indicat-
ing that decompensated cirrhosis, particularly in the
context of sepsis, is a strong predictor of poor prog-
nosis. However, among patients aged 50 years or older,
this survival difference between the two groups was no
longer evident (Log-rank test, p = 0.16).

1.2 Prognostic value of baseline and dynamic pre-
sepsin

In study group A, mean baseline presepsin levels were
higher in non-survivors than in survivors (3596 +
4445 vs. 1358 + 922 pg/mL), although the difference
did not reach statistical significance (p =0.07). Base-
line presepsin levels demonstrated prognostic value in
patients with decompensated cirrhosis, with an area
under the receiver operating characteristic curve (AU-
ROC) 0f 0.78 (95% CI: 0.63-0.92, p = 0.002). A cut-off
value of 1303 pg/mL was identified, yielding a sensitiv-
ity of 87%, a specificity of 65%, and an overall accuracy
of 79%. Presepsin levels measured at 48 hours showed
superior prognostic performance, with an AUROC of
0.91 (95% CI: 0.79-1.00, p < 0.0001) and an optimal
cut-off value of 1644 pg/mL, corresponding to a sen-
sitivity of 87%, a specificity of 90%, and an accuracy
of 87.5%.

After exclusion of patients with severe renal dysfunc-
tion (serum creatinine >3 mg/dL), the discriminatory
performance of presepsin measured at baseline and
at 48 hours did not differ significantly, with AUROC
values of 0.78 (95% CI: 0.62-0.95, p = 0.005) and 0.88
(95% CI: 0.72-1.00, p = 0.003), respectively.

Delta presepsin values exhibited a markedly skewed
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distribution and were therefore summarized using the
median and interquartile range. The median A prese-
psin at 48 hours was 0 pg/mL (IQR: —265 to 742.5 pg/
mL), with values ranging from —1833 to 7888 pg/mL.

Among patients with positive delta presepsin val-
ues, prognostic discrimination was moderate (AUROC
0.70, 95% CI: 0.55-0.94; p = 0.5).

The Youden index identified a A500 pg/mL thresh-
old as the optimal cut-off within the study cohort; how-
ever, this finding should be considered exploratory and
hypothesis-generating. This threshold was significantly
associated with the outcome (p = 0.02), correctly clas-
sifying 71% of fatal events, with a sensitivity of 63% and
a specificity of 88%.

To address the potential for optimism bias introduced
by deriving the A500 pg/mL cut-off via the Youden in-
dex in the same dataset, we performed bootstrap in-
ternal validation (B = 1,000 iterations), reporting 95%
confidence intervals for AUROC, sensitivity, and speci-
ficity at the fixed A500 pg/mL threshold. In Group A,
the AUROC was 0.703 (95% CI: 0.509-0.867), sensitiv-
ity 0.556 (95% CI: 0.333-0.790), and specificity 0.750
(95% CI: 0.529-0.941) (Fig. 1A and 2A).

Conversely, a negative delta presepsin value (Aneg)
was associated with a favorable outcome, with an ob-
served classification accuracy of 83%. As with the A500
threshold, this observation should be interpreted with
caution and regarded as hypothesis-generating, pend-
ing external validation.

1.3 Prognostic performance of procalcitonin and C-
Reactive Protein in decompensated cirrhosis

Procalcitonin demonstrated moderate prognostic per-
formance, with an AUROC of 0.73 (95% CI: 0.57-0.80,
p = 0.01). The optimal cut-off value was 0.44 ng/mL,
yielding a sensitivity of 82%, a specificity of 58%, and
an overall accuracy of 70%.

C-reactive protein showed prognostic performance
comparable to procalcitonin, with an AUROC of 0.67
(95% CI: 0.50-0.84, p = 0.05). The optimal cut-oft value
was 3.53 mg/dL, corresponding to a sensitivity of 87%,
a specificity of 53%, and an overall accuracy of 76%
(Table 2).

1.4 Factors associated with prognosis

In univariate analysis, CRP, baseline presepsin, 48-
hour presepsin, presepsine dynamics (Aneg, A500),
creatinine value, MELD Na, and CLIF-SOFA, score
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Fig. 1. Bootstrap sampling distribution of AUROC (B=1,000 Iteration): group A and B.

Table 2. Prognostic performances of the tested infection markers

AUROC (95%Cl) Se Sp Best cut-off  Accuracy P value(AUROC)
level*

Study group A

CRP (mg/dl) 0.67 (0.50-0.84) 0.87 0.53 3.53 76% 0.05
PCT(ng/ml) 0.73 (0.57-0.80) 0.82 0.58 0.44 70% 0.01
Presepsin_baseline (pg/ml) 0.78(0.63-0.92) 0.87 0.65 1303 79% 0.002
Presepsin48h (pg/ml) 0.91 (0.79-1.00) 0.87 0.90 1644 87% <0.0001
Study group B

CRP(mg/dl) 0.55 (0.42-0.68) 0.41
PCT(ng/ml) 0.52 (0.39-0.65) 0.68
Presepsin baseline (pg/ml) 0.71 (0.60-0.83) 0.62 0.73 1235 69% 0.001
Presepsin48h (pg/ml) 0.72 (0.52-0.84) 0.61 0.77 1050 72% 0.002

were all associated with 28-day mortality.

In multivariate Cox regression analysis, among the
tested infection markers, adjusted for the MELD score,
CLIF SOFA score, and creatinine, only presepsin at 48
hours, A500, and Aneg were independently associated
with the outcome (Table 3). Moreover, in multivari-
ate analysis, a A presepsin value 2500 pg/mL (A500)
was associated with a significantly increased haz-
ard of death, with a hazard ratio (HR) of 5 (95% CI:
1.64-15.26). Conversely, a negative A presepsin value
(Aneg) was associated with a reduced hazard of death,
corresponding to an HR of 0.11 (95% CI: 0.02-0.40).
No significant violation of the proportional hazards as-
sumption was detected when the Grambsch-Therneau
test based on scaled Schoenfeld residuals was applied
to all Cox regression models, with results reported per
covariate and as a global test.

In Group A, all individual covariate tests and the
global test were non-significant (CLIF-SOFA: x* = 3.19,

p =0.074; MELD-Na: x> = 2.95, p = 0.086; creatinine: x*
=1.99, p = 0.158; A500: x> = 0.74, p = 0.390; Aneg: x> =
3.53, p = 0.060; GLOBAL: x> = 7.93, df = 5, p = 0.160)
(Fig. 3). Schoenfeld residual plots showed no system-
atic trend over time for any covariate in group B, con-
firming that the proportional hazards assumption was
satisfied throughout the 28-day follow-up period (Fig.
4).

Using the log-rank test, the survival curves of patients
with A presepsin > 500 (A500) are shown in Figure 7.

2. Group B
2.1 General characteristics
Eighty-one patients without cirrhosis admitted to the

intensive care unit (ICU) were enrolled in study group
B.

All patients had sepsis, and more than half of them

(64%, n=52) had septic shock. The presence of comor-
bidities and demographic data of the group are shown
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Table 3: Multivariate analysis models were constructed for Study Group A, consisting of four models, each including
three variables identified as being associated with survival in univariate analysis. This approach was chosen to minimize
collinearity between variables and to account for the relatively limited number of patients with events.

First model P value HR 95%CI
Presepsin baseline* 0.42 1.00 1.00-1.00
MELDNa* 0.37 1.04 0.94-1.15
CLIF-SOFA score <0.001 1.35 1.13-1.61
Second model
Presepsin 48 hours 0.005 1 1.00-1.00
MELDNa* 0.50 1.04 0.92-1.17
CLIF-SOFA score* 0.67 1.08 0.75-1.55
Third model
A500 0.005 5.01 1.64-15.26
MELDNa* 0.87 0.99 0.88-1.10
CLIF-SOFA score* 0.18 1.26 0.89-1.78
Forth model
Aneg 0.001 0.11 0.02-0.40
CLIF-SOFA score 0.04 1.45 1.01-2.08
MELDNa* 0.25 0.93 0.83-1.04
*was removed in backward elimination procedure
& Group A (Cimosis) 4@ Greup B (No Clrhosis
09 }: !

Fig. 2. Diagnostic performance of the A500 pg/mL threshold for 28-day mortality

with 95% bootstrap Confidence Intervals.

in Table 1. The type of infections, in the order of fre-
quency, were as follows: abdominal (n=42, 51%), pul-
monary (n=31, 38.3%), soft tissue (n=5, 6.2%), and
other etiologies (n=3, 2.43%).

A total of 85 isolated microbiological agents were
identified: 39 (45%) were Gram-positive, 43 (50%) were
Gram-negative, and 3 (3.5%) were of other etiologies.

The mean presepsin value for study group B was
1776+2011.5 pg/ml, which was slightly higher in those

with septic shock (2221.6+2286.5 pg/ml). Interesting-
ly, in pure Gram-positive etiologies, the mean presep-
sin value (1856.5+2001.4 pg/ml) was higher compared
to pure Gram-negative etiologies (1497.31+£1930.3 pg/
ml), although this difference was not statistically sig-
nificant. (p=0.4)

Thirty-two patients (39.5%) died at 28 days due to:
surgical sepsis and multiorgan failure (16, 50%), sep-
sis and encephalopathy (8, 25%), pulmonary sepsis
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and multiorgan failure (4, 12,5%) and other causes (4,
12,5%).

A Charlson Comorbidity Index score =5, indicative
of severe comorbidity burden, was significantly asso-
ciated with increased short-term mortality in Study
Group B (Pearson’s chi-square test, p = 0.01), correctly
identifying 69% of patients at risk of death.

2.2 Prognostic value of baseline and dynamic pre-
sepsin

A statistically significant difference in baseline prese-
psin levels was observed between survivors and non-
survivors, with higher values recorded in non-survi-
vors (1131.9 £ 1050.8 pg/mL vs. 2763.9 + 2658.7 pg/
mlL, respectively; p < 0.0001) (Table 4).

Available online at: www.jccm.ro

In patients with sepsis without liver cirrhosis, base-
line presepsin demonstrated good prognostic perfor-
mance, with an area under the receiver operating char-
acteristic curve (AUROC) of 0.72 (95% CI: 0.60-0.83,
p = 0.001). The optimal cut-oft value was 1235 pg/mL,
yielding a sensitivity of 63.3%, a specificity of 73.4%,
and an overall accuracy of 69.1%. Presepsin measured
at 48 hours showed comparable prognostic perfor-
mance, with an AUROC of 0.72 (95% CI: 0.58-0.84,
p = 0.002). According to the Youden index, a cut-off
value of 1050 pg/mL was identified, corresponding to
a sensitivity of 61.5%, a specificity of 78.5%, and an ac-
curacy of 72%.

Subgroup analysis restricted to patients with sep-
tic shock revealed that baseline presepsin maintained

Table 4: Mean values of CRP, PCT, presepsin (baseline and at 48 hours) and WBC in survivors vs non-survivors in study

groupAandB

Variable* Study group A

survivors (n=17)

non-survivors

Study group B

survivors non-survivors

(GEPZ))

(n=49) (n=32)

Presepsin-baseline 1358+922 3596+4445 0.07 1131.90+1050.8 276312658 <0.0001
(pg/mi)*

Presepsin-48h * 1295.63+1281.42 4385.81+4525.38 0.008 930.70+£1149.10 241542508 <0.0001
(pg/ml)

A Presepsin (me- -190+337 1088+2378 0.1 -201+962 -324+1927 0.7
dian)

CRP (mg/dl) * 4.60+4.02 8.40+ 5.94 0.03 27.70+£35.30 25.80+11.06 0.6
Procalcitonin * (ng/ 1.77+3.50 3.49+4.25 0.2 28.40+66.10 27.10455.20 0.9
ml)

WBC (x103/ml) * 11.9947.55 13.51+7.16 0.5 14.9949.27 17.45+10.08 0.2

*(mean = SD)

moderate prognostic value, with an AUROC of 0.71
(95% CI: 0.57-0.85, p = 0.007). A cut-off value of 1570
pg/mL was associated with a sensitivity of 63%, a speci-
ficity of 68%, and an accuracy of 65%. The prognostic
performance of presepsin measured at 48 hours was
slightly lower in this subgroup, with an AUROC of 0.64
(95% CI: 0.47-0.81, p = 0.09).

After exclusion of patients with severe renal dysfunc-
tion (serum creatinine >3 mg/dL), the discriminatory
performance of presepsin decreased, with AUROC
values of 0.62 for baseline measurements and 0.64 for
measurements obtained at 48 hours.

Delta presepsin values exhibited a markedly skewed
distribution, with a median of —-163.0 pg/ml (IQR:
—450.5 to 95.5) and a range from —5259.0 to 4002.0 pg/
ml.

Overall, delta presepsin showed poor prognostic
performance in patients without cirrhosis (AUROC =
0.49), which remained similarly low in patients with
septic shock (AUROC = 0.44) and after exclusion of pa-
tients with severe renal dysfunction (AUROC = 0.54).

However, when the analysis was limited to patients
with positive delta presepsin values, prognostic per-
formance improved, with an AUROC of 0.69 (95% CI:
0.43-0.95,p = 0.1).

In this context, the Youden index identified an opti-
mal cut-off value of 500 pg/mL (A500), which was sig-
nificantly associated with the outcome (p = 0.01). Us-
ing this threshold, 70% of patients with a fatal outcome
were correctly identified, with very few false positives
(specificity >90%).

The bootstrap internal validation (B = 1,000 it-
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Table 5 : Models for multivariate analysis Study group B
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First model P value HR 95%ClI
Presepsin baseline 0.005 1.00 1.00-1.00
Charlson index <0.0001 1.34 1.15-1.57
SOFA score* 0.11 1.10 0.97-1.25
Second model

Presepsin 48 hours 0.002 1.00 1.00-1.00
Charlson index 0.009 1.30 1.10-1.54
SOFA score* 0.17 1.09 0.96-1.24
Third model

A 500 0.01 2.69 1.06-6.81
Charlson index 0.001 1.33 1.12-1.59
SOFA score 0.03 1.13 1.00-1.30

*was removed in backward elimination procedure

erations), reporting 95% confidence intervals for AU-
ROC, sensitivity, and specificity at the fixed A500 pg/
mL threshold resulted in an AUROC of 0.696 (95% CI:
0.430-0.954), sensitivity 0.667 (95% CI: 0.333-1.000),
and specificity 0.867 (95% CI: 0.667-1.000). (Fig 1B
and 2B)

2.3 Prognostic performance of procalcitonin and C-
Reactive Protein in patients without cirrhosis

In patients without cirrhosis the prognostic perfor-
mance of the other biomarkers, CRP and PCT, was
lower, with AUROCs of 0.55 (95%CI: 0.42-0.68, p=0.4)
and 0.52 (95%CI: 0.39-0.65, p=0.6), respectively (Table
2).

2.4 Factors associated with prognosis

In univariate analysis, baseline presepsin, presepsin
at 48 hours, A 500, the Charlson comorbidity index,
and the SOFA score were all significantly associated
with 28-day mortality. In multivariate Cox regression
analysis, three models—each comprising three of the
aforementioned variables—were evaluated (Table 5).
Presepsin at 48 hours and A500 emerged as independ-
ent predictors of short-term mortality. Among the
variables included in the multivariate analysis, A500
demonstrated the highest hazard ratio (HR = 2.69,
95%CI: 1.06-6.81). All tests (Grambsch-Therneau test)
were similarly non-significant (SOFA: x> = 0.01, p =
0.916; Charlson: x*> = 0.82, p = 0.366; A500: x> = 0.65,
p = 0.420; GLOBAL: y* = 1.43, df = 3, p = 0.699)(Fig.5)
and Schoenfeld residual plots showed no systematic
trend over time for any covariate (Fig. 6), confirming
that the proportional hazards assumption was satis-
fied.

The reduced survival of patients with an increase in

presepsin of at least 500 pg/mL at 48 hours, compared
to baseline, is illustrated by Kaplan-Meier curves (Log-
rank, p = 0.004) (Figure 8).

EDISCUSSION

In this observational cohort study, we evaluated the
prognostic value of presepsin dynamics in patients
with sepsis, with and without underlying decompen-
sated liver cirrhosis, and compared its performance
with established inflammatory biomarkers. Our results
suggest that presepsin, particularly when assessed dy-
namically at 48 hours and through delta changes, may
provide additional prognostic information, especially
in patients with decompensated cirrhosis. Although
presepsin has attracted growing scientific interest, it
is not currently included in the 2021 Surviving Sepsis
Campaign guidelines, where procalcitonin remains the
gold-standard biomarker for the diagnosis of sepsis [5].
Numerous studies have investigated presepsin as a bio-
marker for sepsis and septic shock, indicating potential
diagnostic and prognostic value and supporting its role
as a complement to established biomarkers.

In patients with cirrhosis (Group A), presepsin meas-
ured at 48 hours exhibited superior prognostic perfor-
mance compared with baseline levels, as reflected by
higher AUROC values and improved diagnostic accu-
racy. This finding supports previous evidence suggest-
ing that dynamic biomarker assessment may be more
informative than single-time-point measurements in
critically ill patients [18,19]. The enhanced prognostic
accuracy at 48 hours likely reflects both disease sever-
ity and early response to therapy, capturing the evolv-
ing host-pathogen interaction during sepsis. Bootstrap
internal validation (B = 1,000) at the fixed A500 pg/mL
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Fig. 4. Schoenfeld plots in group A for CLIF-SOFA, MELD-Na, creatinine, A presepsin and A neg

threshold confirmed moderate discriminative ability
across the overall cohort and both subgroups, with AU-
ROC point estimates ranging from 0.696 to 0.708. The
wide confidence intervals, most pronounced in Group
B (AUROC 0.415-0.941; sensitivity 0.333-1.000), re-
flect the inherent imprecision of performance estimates
in small samples, particularly with only 9 events in 24
patients. These findings support the internal consisten-
cy of the A500 pg/mL threshold but do not substitute
for external validation.

Delta presepsin further improved prognostic strati-

fication in cirrhotic patients. A negative delta presepsin
value was associated with improved survival, whereas
an increase of at least 500 pg/mL (A500), derived with-
in the present cohort, was independently associated
with a significantly increased risk of death in multivari-
able analysis. These findings should be considered ex-
ploratory and hypothesis-generating, and the proposed
A500 threshold requires prospective validation in inde-
pendent datasets.

The prognostic utility of presepsin in cirrhosis
should be interpreted in the context of the underly-
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ing pathophysiology of chronic liver disease. Previous
studies have demonstrated elevated presepsin levels in
patients with cirrhosis compared to healthy controls,
likely attributable to bacterial translocation, a hallmark
of advanced cirrhosis [20]. Efremova et al. found that
presepsin levels in blood increase as cirrhosis worsens,
as assessed by the Child-Pugh score [20]. This mecha-
nism likely explains the higher baseline presepsin val-
ues observed in cirrhotic patients and highlights the
added value of dynamic measurements over absolute
cut-oft values in this population.

The microbiological characteristics of the causative
pathogen do not appear to significantly influence pre-
sepsin levels, which remain comparable in infections
caused by Gram-positive and Gram-negative bacteria,
both in patients with and in patients without cirrhosis.
In line with these findings, Lee et al. concluded that the
primary driver of variability in presepsin levels during
bloodstream infections may be the pathogen's immu-
nogenicity rather than the presence of lipopolysaccha-
ride (LPS) [21].
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In patients without cirrhosis (Group B), presepsin
showed some association with the outcome at baseline
and at 48 hours, whereas delta presepsin demonstrat-
ed more limited overall discriminatory performance.
However, when the analysis was restricted to patients
with positive delta presepsin values, prognostic accu-
racy improved, suggesting that higher presepsin levels

may help identify a subgroup of patients with a greater
inflammatory burden and potentially worse outcomes.
These findings are consistent with previous studies re-
porting variable prognostic performance of presepsin
in heterogeneous septic populations [22].

Established inflammatory biomarkers, such as C-re-



Available online at: www.jccm.ro

active protein and procalcitonin, demonstrated variable
prognostic performance across the studied populations,
with more modest discrimination observed in patients
with cirrhosis and less consistent performance in those
without cirrhosis. While these findings are broadly in
line with previous reports suggesting limitations of
conventional biomarkers in severe sepsis, they should
be interpreted with caution given methodological dif-
ferences in biomarker measurement between the two
cohorts. In particular, the use of different analytical
platforms may have introduced inter-assay variability,
potentially affecting absolute values, derived cut-off
thresholds, and estimates of prognostic accuracy. Pro-
calcitonin levels were determined using two different
analytical methods: the Artron Procalcitonin Rapid
Test and the VIDAS B.R.A.H.M.S. assay performed on
the mini VIDAS platform. The Artron system provides
semi-quantitative results and may have lower analyti-
cal sensitivity and precision than automated laboratory
assays, which may limit the accurate assessment of low
PCT concentrations. Furthermore, PCT concentrations
may be elevated in non-infectious conditions such as
major surgery, trauma, or systemic inflammatory states,
potentially reducing specificity for bacterial infection.
Conversely, PCT levels may remain low during the early
stages of infection or in localized infections. Regard-
ing CRP, concentrations were determined using two
different analytical methods: an ELISA kit (Thermo
Fisher Scientific, catalog no. 9811933) and an automat-
ed immunoassay analyzer (Beckman Coulter, 2015).
ELISA-based measurements are more susceptible to
operator-dependent variability and longer processing
times, while automated chemiluminescent assays may
be influenced by instrument-specific calibration and
reagent variability. From a clinical perspective, CRP is
a non-specific inflammatory biomarker, and elevated
concentrations may occur in a variety of inflammatory
conditions, including trauma or other non-infectious
processes, which may limit its specificity for infection
or sepsis.

Renal dysfunction represents an important con-
founding factor in presepsin interpretation, as impaired
renal clearance is associated with elevated circulating
levels. In our study, excluding patients with severe renal
dysfunction reduced the discriminatory performance
of presepsin, underscoring the need for cautious inter-
pretation of absolute presepsin values in patients with
acute kidney injury [23]. This finding further supports
the relevance of dynamic changes rather than static
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thresholds. At the same time, renal dysfunction was in-
completely characterized in our study, primarily due to
the limited number of included patients. This constraint
did not allow for a reliable evaluation of presepsin per-
formance across different stages of renal impairment.
Larger cohorts will be required to more accurately
characterize the influence of renal function on presep-
sin levels and its prognostic performance across the full
spectrum of renal dysfunction.

In our study, comorbidity burden, as measured by the
Charlson Comorbidity Index, was significantly associ-
ated with prognosis in patients without cirrhosis. How-
ever, this association was not evident in patients with
decompensated cirrhosis, suggesting that in this group,
the severity of liver disease may have a more decisive
impact on outcomes than coexisting comorbidities.

Several limitations of this study should be acknowl-
edged. The small sample size, particularly in subgroup
analyses, may have limited statistical power. Moreover,
this limitation also applied to exploratory Cox regres-
sion models, where only a limited number of variables
were tested. In particular, the limited number of pa-
tients with septic shock precluded the performance of a
dedicated subgroup analysis among patients with liver
cirrhosis. The observational design precludes causal in-
ference, and the use of different analytical platforms for
biomarker measurement across cohorts may have in-
troduced analytical variability. Patients were recruited
from multiple institutions, where differences in treat-
ment protocols may have influenced outcomes. A fur-
ther limitation of this study was the potential optimism
bias related to deriving the A500 pg/mL cut-off within
the same dataset. Although bootstrap internal valida-
tion was performed, the estimated performance metrics
remain subject to uncertainty given the sample size.
Therefore, the A500 pg/mL threshold should be con-
sidered exploratory and requires external validation in
independent cohorts. Nevertheless, the consistency of
findings across multiple analytical approaches strength-
ens the validity of our results.

B CONCLUSION

Overall, our data support the clinical relevance of pre-
sepsin dynamics as a prognostic marker in sepsis, par-
ticularly in patients with decompensated cirrhosis. Dy-
namic assessment of presepsin over the first 48 hours
may enhance early risk stratification and aid clinical
decision-making in this vulnerable population.
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