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Abstract
Background Systemic in�ammatory response syndrome (SIRS) can cause serious negative effects
among patients with liver cirrhosis (LC). . It is very important to �nding methods for early diagnose and
intervene early in these patients.This study was to assess the accuracy of early diagnostic value of serum
biomarkers in patients with LC and SIRS. Methods A total of 123 LC patients were enrolled, 64 of whom
were diagnosed with SIRS and 59 patients without SIRS. Various biomarkers and cytokines were
measured in two groups of patients: LC+SIRS and LC−SIRS. Receiver operating characteristic curves
(ROCs) were used to assess the ability of tested biomarkers to diagnoseLC with SIRS. Results White
blood cell (WBC) count, neutrophil percentage(N%), as well as levels of C-reactive protein (CRP),
procalcitonin(PCT), soluble triggering receptor expressed on myeloid cells-1 (sTREM-1), interleukin (IL)-6,
IL-10 and tumor necrosis factor (TNF)-α, were signi�cantly higher in the LC+SIRS group than in the
LC−SIRS group. But only sTREM-1 had high accuracy of the early diagnosis for LC+SIRS. The WBC count,
N% as well as levels of CRP, PCT, IL-6, andTNF-α had moderate diagnostic value, and IL-10 had low
diagnostic value.The cutoff value of sTREM-1was 179.23 pg/mL and showed 84.4% sensitivity and
93.2% speci�city.The AUC of sTREM-1 was 0.904(95%CI 0.899–0.982) and higher than that of the WBC
count as well as levels of CRP, PCT, IL-6, IL-10 and TNF-α. In addition, 24 (37.50%) LC+SIRS cases died
during 90-day follow-up. Neutrophil percentage as well as levels of CRP, PCT, sTREM-1, IL-6 and TNF-α
were signi�cantly higher those who died than in those who survived. Conclusion The WBC count,N% and
levels of CRP, PCT, sTREM-1, IL-6, IL-10 and TNF-α are helpful for the early diagnosis of LC+SIRS.Serum
sTREM-1 cut-off levels provide better accuracy than customary levels for cirrhosis with SIRS and appears
to be a useful early marker to discriminate between SIRS and no-SIRS.It may also be helpful for
implications in the prevention and treatment of cirrhosis and SIRS/sepsis.

Background
Patients with liver cirrhosis (LC) have an altered defense against bacteria. This reduced bacterial
clearance in LC can contribute to a high risk of systemic in�ammatory response syndrome (SIRS) [1]. The
latter is a common and serious burden among LC patients because it can cause liver function to
deteriorate further, and has serious negative effects on the disease course [2,3]. Some evidence suggests
that systemic in�ammation in LCpatients maximizes the risk of complications (e.g., portal hypertensive
bleeding, hepatic encephalopathy, acute-on-chronic liver failure) and increases the mortality risk due to
acute renal insults [3]. About 30% of LC patients die within 1 month of infection and another 30% die
within 1 year. We have reported that 90-day mortality in LC patients with SIRS can be up to 38%
[4].Therefore, �nding methods to diagnose and intervene early in these patients is very important.

Studies have shown that the pathophysiologic background of SIRS and septic complications such as
hypercytokinemia, if prolonged, can cause multiple organ dysfunctionsyndrome  (MODS) [5]. Cytokines
such as interleukin (IL)-6 are thought to be key mediators in the acute response to SIRS and MOF
development [6,7]. Cytokines are involved in injury to and cirrhosis of the liver. Clinical research has
shown the prominent role of T helper cell type 1 (Th1) cells, Th2 cells, pro-in�ammatory or anti-
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in�ammatory cytokines in LC pathogenesis [8]. LC patients with SIRS can have acute and extrahepatic
manifestations. Cytokines are secreted by immune-system cells and play an important part in infection
control, in�ammation, regeneration and �brosis [9]. In recent years, there has been considerable interest in
the search for possible immunologic markers for the diagnosis and progression of SIRS/sepsis [10,11].
Knowing the cutoff values for cytokines to predict early SIRS in LC patients would be extremely helpful,
but little work has been done in this area. We don't know which is more predictable between levels of
serum cytokines and some traditional in�ammatory markers such as C-reactive protein (  CRP ) and
procalcitonin(PCT) in early recognition of cirrhosis with SIRS.

Triggering receptor expressed on myeloid cells-1 (TREM-1) is a cell-surface receptor on blood neutrophils
and mature monocytes/macrophages [12]. TREM-1 is a 30-kDa glycoprotein of the immunoglobulin
superfamily [12]. In vitroand in vivostudies have shown that TREM-1 expression is upregulated strongly
by extracellular bacteria (particularly their cell-wall components) and by fungi [13]. TREM-1 expression
can be induced by bacterial products such as lipopolysaccharides and lipoteichoic acid. Recently it is
reported that TREM-1 is a potent ampli�er of the in�ammatory response to invading pathogens because
activation of its receptors during infection results in enhanced production of pro-in�ammatory cytokines
[14]. Hence, TREM-1 has attracted attention as a diagnostic/prognostic biomarker for SIRS/sepsis [14]. A
soluble form of TREM-1 (sTREM-1) is released from activated phagocytes and can be found in serum
[15]. The plasma level of sTREM-1 appears to be a reliable parameter in differentiating patients with
sepsis from those with SIRS [16,17]. However, application of sTREM-1 for the early diagnosis of LC
patients with SIRS has not been done.

In the present study, comparison of the white blood cell (WBC) count, neutrophil percentage, as well as
levels of CRP,PCT,sTREM-1 and cytokines was done. We wish to �nd out a effective and sensitive
biomarker as a strategy for the early diagnosis of LC patients with SIRS.

Methods

Ethical approval of the study protocol
The study protocol was approved by the Bioethics Committee of Zhejiang Provincial People’s Hospital
(EC/2014/002,KY2018011; Hangzhou, China). Written informed consent was obtained from all patients
or their relatives. The study protocol was in agreement with the Declaration of Helsinki.

De�nitions and criteria
A patient was considered to have SIRS if he/she ful�lled at least two of the following criteria: (i) body
temperature <36°C or >38°C; (ii) heart rate >90 bpm; (iii) tachypnea (>20 breaths/min) or partial pressure
of carbon dioxide <4.3 kPa; (iv) WBC count >12.0 or <4 ×109/L, or neutrophil percentage >10%.Exclusion
criteria were: age <18 years and >80 years; disseminated and concomitant malignant disease; pregnancy;
treatment for acquired immune de�ciency syndrome or immunosuppression; severe cardiopulmonary
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disorders; patients on steroids or other immunosuppressive therapy;patients with certain autoimmune
disorders and collagen disease such as hyperthyroidism,systemic lupus erythematosus (SLE),
dermatomyositis, scleroderma, and so on;life expectancy < 24 h;

Study cohort
One hundred and twenty-three LC patients were admitted consecutively to Zhejiang Provincial People’s
Hospital between February 2015 and October 2017. They were evaluated within 12 h for SIRS according
to the criteria of the American College of Clinical Pharmacy/Society of Critical Care Medicine Consensus
Conference [18]. The �nal diagnosis was based on other clinical data, including diagnostic imaging and
microbiological results.

Among these 123 LC patients, 64 had at least two criteria of SIRS upon hospital admission and were
diagnosed as such; the other 59 LC patients did not and were excluded from the diagnosis of SIRS. The
association of SIRS with or without sepsis was assessed by microbiologic cultures. Patients with
bacterial infection were treated with antibiotics. Two groups were created: LC+SIRS, and LC−SIRS.

Follow-up
Survival data were obtained by telephone contact to patients or their family. All patients in the cohort
were studied for 90 days or until death.

Laboratory examination
Routine microbiology examination for SIRS patients involved more than one pair of blood cultures.
Analyses of urine, sputum, bronchoalveolar lavage �uid, cerebrospinal �uid, abscesses and closed
wounds were undertaken. Blood was drawn immediately after presentation to the Emergency Department
of Zhejiang Provincial People’s Hospital and analyzed in the laboratory within 24 h for measurement of
WBC counts, neutrophil percentage, CRP level, procalcitonin level, and blood chemistry.

A particle-enhanced immunoturbidimetric methodforquantitative determination of whole-range CRP was
used employing a kit from Shanghai Upper Biotech Pharma (Shanghai, China). Procalcitonin levels were
measured using a Cobas E601 chemiluminescence analyzer (8000 series; Roche, Basel,
Switzerland).Additional serum samples were collected, aliquots were prepared, and samples frozen at
−80°C until analyses of sTREM-1 and cytokines. sTREM-1 levels were determined in duplicate using a
double-antibody sandwich enzyme-linked immunosorbent assay (ELISA) (Quantikine® Human TREM-1
Immunoassay kit; R&D Systems, Minneapolis, MN, USA). Serum levels of IL-1β1, IL-2, IL-4, IL-6, IL-8, IL-10,
IL-12, IL-17 and tumor necrosis factor (TNF)-α were measured via a multiplex analyte detection system
based on a �uorescent bead immunoassay (eBioscience, San Diego, CA, USA) and a BD FacsCanto™ II
system (BD Biosciences, Sparks, MD, USA).
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Statistical analyses
Descriptive data are the mean ± standard deviation or number (percentage). Comparison of continuous
variables was carried out using the Student’s t-test. Skewness distribution data are the median with range
(25–75 interquartile range) and were analyzed using the Mann–Whitney U-test. Categorical variables
were analyzed using Fisher’s exact test or Pearson’s χ2-test. Evaluation of the early diagnostic
performance of CRP, procalcitonin, sTREM-1, and cytokines was done using receiver operating
characteristic curves (ROCs). The latter were compared using a non-parametric method. The cutoff value,
which was the maximum area under the ROC curve (AUC), and accuracies were calculated with 95%
con�dence intervals. P < 0.05 was considered signi�cant. SPSS v17.0 (IBM, Armonk, NY, USA) was used
for all analyses.

Results

Patient characteristics
Detailed characterization of the 123 patients is shown in Table 1. More patients had a “mixed” etiology
(alcohol + hepatitis-B virus (HBV)) in the LC+SIRS group compared with the LC−SIRS group (20.31%
[13/64] vs. 5.08% [3/59]) (P = 0.015). There was no signi�cant difference between the LC+SIRS group and
LC−SIRS group in terms of age (P = 0.224), sex ratio (P = 0.907), alanine transaminase level (P = 0.899)
or the proportion of people with Child–Pugh class-B disease (P = 0.247). Patients in the LC+SIRS group
had signi�cantly higher total prothrombin (P < 0.001), prothrombin time (P < 0.001), creatinine (P <
0.001), proportion of people with Child–Pugh class-C disease (P < 0.001), proportion of people with
Child–Pugh score (P<0.00), as well as a lower albumin level (P < 0.001), platelet count (P < 0.001), and
proportion of people with Child–Pugh class-A disease (P<0.001),compared with the LC−SIRS group.
Mortality prevalence at 90 days was 1.69% (1/59) for the LC−SIRS group and 37.50% (24/64) for the
LC+SIRS group (P < 0.001). In addition, the prevalence of infection was signi�cantly higher in the
LC+SIRS group compared with the LC−SIRS group (95.31% [61/64] vs. 3.39% [2/59]) (P < 0.001) (Table 1).

Comparison of tested biomarkers between the two groups
The WBC count, neutrophil percentage, as well as levels of procalcitonin, CRP, and sTREM-1 were
signi�cantly higher in the LC+SIRS group than those in the LC−SIRS group (P < 0.001). Levels of IL-1β1,
IL-2, IL-4, IL-6, IL-8, IL-10, IL-12, IL-17A and TNF-α could be measured. Of these cytokines, levels of IL-6, IL-
10 and TNF-α in LC+SIRS patients were signi�cantly higher than those of LC−SIRSpatients (P < 0.001,
0.002 and <0.001, respectively). There was no signi�cant difference in levels of IL-11β, IL-2, IL-4, IL-8, IL-
12 or IL-17A in the serum of patients in the LC+SIRS group and LC−SIRS group (P = 0.140, 0.678, 0.625,
0.140, 0.515, and 0.907, respectively)(Table 2).
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Discriminative power of test biomarkers for the early
diagnosis of LC+SIRS patients upon hospital admission
Figure 1 shows the ROC curves for the WBC count, neutrophil percentage as well as levels of CRP,
procalcitonin, sTREM-1, IL-6, IL-10 and TNF-α for the early diagnosis of LC+SIRS patients. Values for the
AUC, cutoff value, sensitivity, speci�city, Youden Index and accuracy are listed in Table 3.

We compared the pairwise AUCs of test biomarkers. sTREM-1had higher AUCs than the WBC count (P =
0.008), neutrophil percentage (1.102) as well as levels of CRP (<0.001), procalcitonin (<0.001), IL-6
(0.006), IL-10 (0.008) and TNF-α (0.007) The neutrophil percentage had higher AUCs than CRP (P =
0.013), procalcitonin (0.009) and IL-10 (0.003) (Figure 1).

Discussion
SIRS can occur in patients with liver cirrhosis ofvarious etiology.We found signi�cant differences in levels
of ALB, TB,PT,Cr, PLT count, Child–Pugh class C ratio, Child score, infection ratio and 90-day mortality
between patients with and without SIRS.LC with SIRS patients were in critical conditionand with a poor in-
hospital outcome, especially in patientswith Child–Pugh class C and their lower immunity may be
responsible for the high incidence of SIRS.SIRS appears to have important prognostic relevance and
increases the risk of encephalopathy, renal failure, infection and death during acuteor chronicliver failure
[19,20]. Unfortunately, predicting SIRS early in LC patients is di�cult. Serum levels of CRP and
procalcitonin have been suggested to be early markers for the diagnosis of SIRS as well as for the
diagnosis and prediction of bacterial infection in LC [21,22]. The CRP concentration is closely related to
the increasing speed, amplitude, duration, and severity of in�ammation.

Previously, we found that CRP >25 mg/L is associated signi�cantly with 90-day mortality in LC+SIRS
patients [4].Procalcitonin is a sensitive and speci�c serologic marker, and its level increases at the early
stage of LC with serious bacterial infection, and so has value for early diagnosis [23]. However, our data
showed that levels of CRP and procalcitonin in LC+SIRS patients did not increase signi�cantly (Table 2),
even though they were signi�cantly different between the LC+SIRS group and LC–SIRS group.
Procalcitonin is derived mostly from the liver. Liver failure may lead to the formation of a network of
monocytes to reduce theconcentration of acute-phase proteins (APPs) [24]. The more severe the
underlying liver dysfunction, the lower the CRP response to bacteremia [25].

Similarly, the reason why the WBC count and neutrophil percentage were not high may have been related
to hypersplenism and decompensated LC. We showed the WBC count was in the normal range even if it
was signi�cantly different between LC+SIRS patients and LC–SIRS patients. However,the WBC count was
not signi�cantly different in patients who died and those who survived. Some new biomarkers of SIRS
would be particularly useful for the early diagnosis in this population.
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TREM-1 is expressed on neutrophils and monocytes. It is implicated in the development and ampli�cation
of the early in�ammatory response to infection and injury. sTREM-1 is the soluble form of this receptor
and is released into body �uids when TREM-1 expression is upregulated [26]. As reported by Jedynak and
colleagues, the serum level of sTREM-1 measured within the �rst 24 h of treatment in the intensive care
unit is a useful prognostic biomarker for patients with sepsis, severe sepsis or septic shock [27]. sTREM-1
expression is upregulated in the presence of bacteria and fungi, whereas it is expressed only weakly in
noninfectious disorders such as vasculitis or psoriasis.

Various studies have suggested that the sTREM-1 concentration in different biologic �uids is signi�cantly
higher in patients with bacterial infection than in those with a non-microbial in�ammatory process [28–
29].sTREM-1 is the best biomarker evaluated for the diagnosis and prognosis of sepsis to date [30].
Furthermore, the serum level of sTREM-1 re�ects the severity of sepsis more accurately than that of CRP
and procalcitonin, and is more sensitive for dynamic evaluation of the sepsis prognosis.[31] The serum
concentration of sTREM-1can early predict the 28-day sepsis mortality [32].

We revealed that LC+SIRS patients had a signi�cantly increasedserum level of sTREM-1, the highest AUC
(0.940), sensitivity of 0.844, and speci�city of 0.942 at a cutoff value of 179.230 ng/mL. Serum levels of
sTREM-1 could be used to predict the early diagnosis of LC+SIRS compared with the WBC count,
neutrophil percentage or levels of CRP, procalcitonin, IL-6,TNF- or IL-10 (Table 3, Figure 1). Even in the
LC+SIRS group, levels of CRP and procalcitonin were more meaningful in the non-survival group than in
the survival group. We demonstrated thatthe serum level of sTREM-1 wasa suitable biomarker for
identi�cation of LC patients with SIRS. Moreover, the serum level ofsTREM-1 may be an outcome
predictor in LC patients with SIRS, and could act as an indicator for starting early therapeutic
interventions.

Recenty some data demonstrate that the TREM-1 pathway on Kupffer cells plays an essential role in
hepatic in�ammation and �brogenesis in a mouse model of �brosis. TREM-1 controls the mobilization of
in�ammatory cells in response to injury and consequently enhances liver damage[33]. Maybe we will
study the relationship between TREM-1 and severity of liver in�ammation in the future.

Cytokines are key mediators of pro- and anti-in�ammatory processes. LC is associated with impairment
of detoxi�cation, synthetic processes, metabolic processes, and alterations (and even increased
synthesis) of some pro-in�ammatory molecules. The role of the liver as one of the major sites of cytokine
production has been acknowledged widely[34]. A severe in�ammatory response on the basis of LC can
impact directly on circulating levels of cytokines and growth factors and, ultimately, affect immune-
system functions [35,36]. Studies have shown that SIRS/sepsis leads to the release of some cytokines,
among whichIL-6 and TNF-  are important. In addition, levels of IL-4, IL-8, IL-10, IL-12 and interferon-γ are
also increased [37,38].

IL-6 release is induced by lipopolysaccharides, viral infections, or products released by necrotic cells.
Several scholars have investigated the correlation between levels of IL-6 and TNF-  and pathologic states
based on in�ammatory processes [39,40]. Increasedplasma levels of TNF-  have been reported after
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endotoxin stimulation in healthy volunteers and septic-shock patients with Gram-positive and Gram-
negative bacteremia. The blood concentration of IL-6 and TNF- is positively correlated with the severity
of infection and in�ammation, and is used as a sensitive indicator to judge disease severity and the
prognosis [41].We observed meaningful differences in the concentrations of the pro-in�ammatory
cytokinesIL-6 and TNF-α, as well as the anti-in�ammatory cytokine IL-10, in LC+SIRS patients. However,
there were no signi�cant differences in the concentrations of the pro-in�ammatory cytokines IL-1β1, IL-2,
IL-8, IL-12or IL-17A, or the anti-in�ammatory cytokine, IL-4 (Table 2). IL-6 and TNF-α were representative
cytokines produced in LC and showed signi�cantly high expression in the early phase of LC+SIRS.
However, their speci�city was relatively low for LC+SIRSpatients, and their diagnostic ability inferior to
that of sTREM-1.

Our study had two main limitations. First, our study cohort wasrelatively small. Further validation of a
larger dataset is required. Second, the serum concentrations of test markers according to the severity of
LC with SIRS/sepsis should have been studied. The de�nition comprises four clinical entities, SIRS,
sepsis, severe sepsis and MODS, which may have different early-diagnosis markers and models for
prediction of LC [42,43].

Conclusions
The WBC count, neutrophil percentage and levels of CRP, procalcitonin, sTREM-1, IL-6, IL-10 and TNF-α
are helpful for the early diagnosis of LC+SIRS, and the serum level of sTREM-1 is a novel biomarker for
these patients. Serum sTREM-1 cut-off levels provide better accuracy than customary levels for cirrhosis
with SIRS and appears to be a useful early marker to discriminate between LC patients with SIRS and LC
patients without SIRS.It may also be helpful for implications in the prevention and treatment of cirrhosis
and SIRS/sepsis.
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Tables
Table 1. Comparative clinical features of LC patients with and without SIRS during hospitalization (n =
123)
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Characteristics Total

(n=123)

With SIRS

(n=64)

Without SIRS

(n=59)

Pvalue

Age (yrs) 62.37±13.64 65.04±13.67 59.23±11.53 0.224

Gender (male%) 63.41 72/123 64.06 41/64 62.71 37/59 0.907

Etiologies of cirrhosis

Viral hepatitis 39.84(49/123) 34.38(22/64) 45.76(27/59) 0.135

HBV 38.21(47/123) 32.81 21/64 44.07 26/59 0.266

HCV 1.63(2/123) 1.56(1/64) 1.69(1/59) 0.731

Alcohol 15.45(19/123) 12.5(8/64) 18.64(11/59) 0.244

Mixed etiology 15.45(19/123) 21.87(16/64) 5.08(3/59) 0.011

HBV+HEV 0.81(1/123) 1.56(1/64) 0 0.520

HBV + alcohol 13.01(16/123) 20.31(13/64) 5.08(3/59) 0.015

Alcohol+
Schistosomal

1.63(2/123) 3.13(2/64) 0 0.269

Schistosomal
cirrhosis

3.25(4/123) 3.13(2/64) 3.39(2/59) 0.647

Autoimmune
hepatitis

8.94(11/123) 9.38(6/64) 8.47(5/59) 0.557

Cryptogenic cirrhosis 17.07(21/123) 15.63(10/64) 18.64(11/59) 0.418

ALT (U/L, ±s) 35.11(21,38) 38.66 20.25
40.25

31.27 22.00
38.00

0.899

ALB (g/L,±s 29.83±4.14 27.98±4.38 31.82±2.71 <0.001

TB (mmol/L,±s) 49.37 25.8 51.00 65.89(32.00,76.13) 31.45±12.74 <0.001

PT ( s, ±s) 14.61 12.60 16.10 15.88±2.90 13.29±1.36 <0.001

Cr (μmol/L,±s 133.13 98.00
175.00

168.03±46.41 96.27±17.13 <0.001

WBC 5.48±3.08 6.95±3.37 3.89±1.61 <0.001

N% 65.52±16.79 79.61±6.79 50.24±9.18 0.019

PLT (mmol/L,±s) 83 02 42.00
109.00

73.34±44.42 93.53±60.62 <0.001

Child-Pugh Class
A(%)

26.02(32/123) 6.25 4/64 47.46 28/59 <0.001

B(%) 44.72(55/123) 48.44 31/64 40.68 24/59 0.247
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C(%) 29.27(36/123) 45.31(29/64) 11.86 7/59 <0.001

Child-Pugh score 8.90±2.24 9.61±2.00 7.29±1.84 <0.001

Infection 51.22(63/123) 95.31(61/64) 3.39(2/59) <0.001

90-day mortality, n
(%)

20.32(22/123) 37.50(24/64) 1.69(1/59) <0.001

Mean ± standard deviation; ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALB,
albumin; TB, total bilirubin; PT, prothrombin time; Cr, creatinine; ChE, cholinesterase;

Table 2 Comparison of tested biomarkers between LC patients with SIRS and LC patients without SIRS (n
= 123)

biomarker With SIRS

(n=64)

Without SIRS

(n=59)

Pvalue

CRP 19.68(4.63,30.75) 5.85±3.69 <0.001

PCT 0.77(0.50,1.77) 0.12(0.03,0.09) <0.001

sTREM-1 596.08±483.68 84.99±55.67 <0.001

IL-11β(pg/ml) 2.79(0.59,2.24) 2.11(0.64,2.40) 0.625

IL-2(pg/ml) 0.37(0.12,0.42) 0.28(0.09,0.26) 0.140

IL-4(pg/ml) 0.17(0,0) 0.21(0,0.01) 0.678

IL-6(pg/ml) 526.02(14.17,62.23) 43.46(1.34,15.06) <0.001

IL-8(pg/ml) 163.09(46.88,183.44) 118.11±98.42 0.515

IL-10(pg/ml) 22.25(0.43,19.95) 3.38(0.05,2.51) 0.002

IL-12(70) (pg/ml) 9.87(1.12,8.32) 5.69(1.27,8.14) 0.625

IL-17A(pg/ml) 8.15(2.62,7.63) 5.53(2.51,5.73) 0.907

TNF-α(pg/ml) 50.22(22.73,48.89) 19.22±14.01 <0.001

sTREM-1, soluble triggering receptor expressed on myeloid cells-1; CRP, C-reactive protein; PCT,
procalcitonin;

Table 3 Capability of tested biomarkers for differentiating SIRS from LC
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Biomarkers AUC Cut- off Std.
Error

P
value

Asymptotic 95%
Con�dence
Interval

sen spe Yi

Lower limitUpper
limit

WBC(109/L) 0.792 6.375 0.040 <0.001 0.713 0.871 0.688 0.712 0.400

NE(%) 0.863 74.30 0.033 <0.001 0.800 0.927 0.781 0.847 0.628

CRP (mg/L) 0.729 15.025 0.050 <0.001 0.632 0.827 0.672 0.864 0.536

PCT(ng/L) 0.714 0.425 0.047 <0.001 0.622 0.805 0.516 0.881 0.397

sTREM-
1(pg/ml)

0.940 179.230 0.041 <0.001 0.899 0.982 0.844 0.932 0.776

IL-6(pg/ml) 0.779 5.855 0.044 <0.001 0.692 0.866 0.922 0.644 0.566

IL-
10(pg/ml)

0.688 5.185 0.048 <0.001 0.595 0.781 0.453 0.881 0.334

TNF--
α(pg/ml)

0.788 10.345 0.041 <0.001 0.708 0.868 0.875 0.576 0.451

sTREM-1 had the highest AUC and accuracy, followed by neutrophil percentage and interleukin-6. AUC,
area under the receiver operating characteristic curve; Sen, sensitivity; Spe, speci�city; YI, Youden Index;
WBC, white blood cell; N%, neutrophil percentage;CRP, C-reactive protein; PCT, procalcitonin; IL, interleukin;
TNF-α, tumor necrosis factor-alpha.

Table 4 Comparison of biomarkers in cirrhotic patients with SIRS, grouped according to survival (n = 64)

Biomarker Survival group No-survival group P value

(n=43 n=21

WBC (109/L) 6.46±2.95 8.12±4.05 0.144

N(%) 71.57±9.35 82.41±8.06 0.008

CRP mg/L 18.06(3.0,20.60) 26.90±14.32 0.044

PCT(ug/L) 0.60(0.05,1.05) 1.10±1.54 0.002

sTREM-1 (pg/ml) 506.33±387.62 808.64±619.45 0.040

IL-6(pg/ml) 27.28 10.01 32.91 1545.98 35.54 1990.07 <0.001

IL-10(pg/ml) 11.21 0.48 15.60 49.77 0.35 77.67 0.093

TNF-α(pg/ml) 32.34 20.91 42.06 92.57 25.33 71.64 <0.001
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WBC, white blood cell, N%, Neutrophil ratio CRP, C-reactive protein; PCT, procalcitonin; IL, interleukin; TNF--
α, tumor necrosis factor-alpha.

Figures

Figure 1

ROC curves for the test biomarkers upon hospital admission for early identi�cation of patients with LC
with SIRS. sTREM-1 had the highest AUC and accuracy. AUC, area under receiver operating characteristic
curve; WBC, white blood cell; N%, neutrophilpercentage; PCT, procalcitonin; CRP, C-reactive protein; sTREM-
1, soluble triggering receptor expressed on myeloid cells-1; IL-6, interleukin 6;TNF-α, tumor necrosis factor-
alpha


