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Abstract: Objective To investigate the predictive efficacy of six inflammatory combined indicators mainly derived from complete
blood count, including neutrophil-lymphocyte ratio (NLR), systemic inflammatory response index (SIRI), systemic immune
inflammation index (Sll), inflammatory burden index (IBl), pan-immunoinflammatory value (PIV), and C-reactive protein to
albumin ratio (CAR), for early severity and complicated organ failure in acute biliary pancreatitis (ABP). Methods The clinical
data of 544 ABP patients admitted to the Northern Jiangsu People’s Hospital from January 2017 to December 2020 were
retrospectively analyzed. The patients were divided into MAP group (mild acute pancreatitis, 7=274), and non-MAP group
(moderately severe/severe acute pancreatitis, 7=270). Baseline data and laboratory indicators were collected and compared
between groups. The receiver operating characteristics (ROC) curve was used to assess the predictive value of each inflammation
indicator on the severity of early ABP and the occurrence of organ failure. Results Compared to the MAP group, non-MAP
patients exhibited higher body weight, greater proportion of alcohol consumption history, longer hospital stays, and higher
hospitalization costs, as well as higher levels of six inflammatory combined indicators (P<0.05). ROC curve analysis revealed that
the area under the curve (AUC) of SlI, PIV, SIRI, NLR, IBI, and CAR for predicting early moderately severe/severe ABP within 24
hours of admission were 0.635, 0.632, 0.624, 0.616, 0.592 and 0.582, with SII showing the highest AUC; among the six
inflammatory combined indicators, procalcitonin and C-reactive protein, CAR had the largest AUC for predicting concurrent
organ failure (AUC=0.772). Conclusion ABP patients with higher body weight and more alcohol consumption were more likely
to progress to moderately severe/severe ABP. SIl and CAR showed superior predictive value for disease severity and the
occurrence of organ failure, respectively, and may serve as early warning indicators for disease progression and clinical outcomes
in ABP patients.
Keywords: Acute biliary pancreatitis; Inflammatory combined indicators; Systemic immune inflammation index; C- reactive
protein to albumin ratio; Disease severity; Organ failure
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Acute pancreatitis (AP) isa type of chemical
inflammation caused by the self-digestion of the pancreas
and surrounding tissues by pancreatic enzymes due to
multiple etiologies. It is one of the common acute and
critical diseases encountered in clinical practice. Among
these, acute biliary pancreatitis (ABP) is the leading cause
of AP, accounting for more than 50% of all AP cases. It is
usually triggered by diseases of the biliary system into mild
acute pancreatitis (MAP), moderately severe acute
pancreatitis (MSAP), and severe acute pancreatitis (SAP)
based on disease severity (according to the 2012 revised
version of the Atlanta standard [1]). Among all AP patients,
approximately 10%—-20% progress to SAP. SAP usually
develops rapidly, with the massive release of inflammatory
mediators causing an inflammatory cascade reaction,
which subsequently induces systemic inflammatory
response syndrome. This often results in multiple organ
dysfunction and may even become life-threatening, and the
mortality rate is as high as 30% to 40% [2-3]. With a
commonly used single inflammatory markers in clinical
practice, such as procalcitonin (PCT), C-reactive protein
(CRP), lymphocyte count (LYM), and neutrophil count
(NEU), can reflect the inflammatory status of AP patients

to a certain extent. Considering the complex changes
involving various inflammatory cells during the
development of AP, the inflammatory composite index,
which  includes  different = immune-inflammation
components, may be more advantageous than single
markers in assessing the condition of ABP [4].

In recent years, various inflammatory composite
markers derived from complete blood cell counts
[including systemic inflammatory response index (SIRI),
systemic immune-inflammation index (SII), neutrophil-to-
lymphocyte ratio (NLR), inflammatory burden index (IBI),
pan-immunoinflammatory value (PIV), and C-reactive
protein to albumin ratio (CAR)] have begun to be applied
in the assessment of disease progression and outcome
changes in AP [5].

For the time being, the value of combined
inflammatory markers in predicting the severity and
prognosis of ABP. This study focused on patients with ABP
and investigated the value of SIRI, SII, NLR, CAR, IBI,
and PIV in predicting disease severity and prognosis in
ABP, with a comparative analysis among these indicators.
The findings are reported as follows.
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1 Subjects sand Methods
1.1 Study Subjects

A retrospective analysis was conducted on the clinical
data of 544 hospitalized patients with ABP who were
consecutively admitted to Northern Jiangsu People’s
Hospital Affiliated from January 1, 2017 to December 31,
2020.

Inclusion criteria:

(1) Age >18 years;

(2) Fulfillment of the diagnostic criteria for ABP;

(3) Length of hospital stay >2 days;

(4) Time from disease onset to hospital admission <7 days;

573 patients with ABP

(5) Routine blood examination performed within 24 hours
after admission.

Exclusion criteria:

(1) History of malignant tumors or hematological diseases;
(2) Recent use of corticosteroids and/or medications
affecting white blood cells or platelets;

(3) Presence of severe cardio-cerebral dysfunction and/or
hepatic or renal insufficiency;

(4) Pregnant or lactating women;

(5) Incomplete essential clinical information.

The screening process for ABP patients is shown in
Figure 1. This study was approved by the Medical Ethics
Committee of Northern Jiangsu People’s Hospital on
August 31, 2023 (Approval No.: 2023ky186).

Y

544 patients with ABP were included

Y

Excluded:

10 cases of malignant tumor;

3 cases of severe liver and kidney dysfunction;
4 pregnant or lactating women;

10 cases of incomplete or missing data;

2 cases of history of chronic pancreatitis

]

MAP group (n=274)

non-MAP group (n=270)

Fig.1 The flow chart of the selection of ABP patients

1.2 Grouping

According to disease severity, the patients were
divided into: MAP group (»=274) and non-MAP group
(MSAP+SAP, n=270).

1.3 Data Collection

After admission, all patients received treatment
according to the guidelines for the diagnosis and
management of AP [6]. Patients in the MAP group
received supportive treatments including fluid replacement,
analgesia, anti-inflammatory therapy, and pancreatic
enzyme inhibition. Patients in the non-MAP group
received intensive fluid resuscitation, maintenance of
organ function, early nutritional intervention, and infection
prevention and control.

The clinical data of all ABP patients were collected
through the hospital information system. The main clinical
data included the following:

(1) General data: age, gender, height, body weight,
body mass index (BMI), length of hospitalization,
hospitalization costs, etc.

(2) Medical history data: history of hypertension,
diabetes mellitus, coronary heart disease, fatty liver
disease, cerebrovascular disease, smoking history, alcohol
consumption history, previous history of AP episodes, etc.

(3) Laboratory indicators: the first complete blood
count and biochemical test results obtained within 24 hours
after admission were collected [including white blood cell
count (WBC), NEU, platelet count (PLT), LYM, monocyte
count (MONO), CRP, PCT, total bilirubin (TB), alanine
aminotransferase (ALT), albumin (ALB), Ca®", serum
amylase (AMY)]

(4) Imaging data: abdominal ultrasonography, CT or
MRI.

1.4 Calculation of Study Indicators

The composite inflammatory indicators included in this
study were: SII, SIRI, NLR, CAR, IBI and PIV.

The formulas for each indicator were as follows:

SII =PLT x NEU /LYM

SIRI=MONO x NEU / LYM

NLR =NEU/LYM

CAR =CRP/ALB

IBI=CRP x NEU/LYM

PIV =NEU x PLT x MONO /LYM

1.5 Statistical Methods

Statistical analysis was performed using IBM SPSS
27.0 software. Measurement data conforming to a normal
distribution were expressed x+s, and comparisons between
groups were performed using the independent samples #-
test. Measurement data not conforming toa normal
distribution were expressed as M(P»sP75), and
comparisons between groups were performed using the
Mann-Whitney U test. Categorical data were expressed as
cases (%), and comparisons between groups were
performed using the chi-square test. Receiver operating
characteristic (ROC) curves and area under the curve
(AUC) analyses were used to evaluate the predictive value
of each inflammatory indicator for the early severity and
prognosis of ABP. All tests were two-sided, and P<0.05
was considered statistically significant.
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2 Results

2.1 Comparison of general data between the
MAP group and the non-MAP group

Compared with the MAP group, the non-MAP group
had significantly higher body weight, proportion of
patients with Alcohol consumption history, hospitalization
costs, and length of hospital stay (P<0.05). There was no
statistically significant difference between the two groups
in terms of age, gender, history of hypertension, history of
coronary heart disease, history of diabetes, history of fatty
liver, history of smoking, or history of previous AP
(P>0.05). See Table 1.

Tab.1 Comparison of general data between ABP patients with
different disease degrees

2.4 Predictive value of inflammatory markers for
organ failure in patients with ABP

Among the 544 patients with ABP, 56 developed
organ failure. ROC curve analysis showed that CRP, PCT,
SII, SIRI, NLR, PIV, CAR, and IBI could be used to predict
organ failure (P<0.05). CAR had the largest AUC value
for predicting organ failure, which was 0.772, with an
optimal cut-off value of 3.29. See Table 4 and Figure 3.

Tab.2 Comparison of biochemical indicators between ABP
patients with different disease degrees [M(P2s,P75)]

MAP group  non-MAP  t/y%/z

(n=274) group (n=270) value P value

Indicator

Age(case)” 62.00 59.00
(49.00,70.00) (47.00,70.00) 471 0141
Gender [case(%)]

Female 149(54.4) 132(48.9)  1.642 0.200
Male 125(45.6) 138(51.1)
Weight (kg) 65.00 66.00

(57.00,72.00) (60.00,75.00) 2741 0006

Medical history [case(%)]
Hypertension 87(31.8) 97(35.9) 1.059 0.304
Coronary heart disease 9(3.3) 8(3.0) 0.046 0.829

Indicator MAP group non-MAP group z P
(n=274) (n=270) value value
WBC(x10%L)  11.63 (8.09,14.96) 13.36 (11.51,17.87) 8.038 <0.001
NEU(x10%/L) 9.43 (6.52,13.16)  12.05(9.38,15.51) 8.269 <0.001
LYM(x10%/L) 1.37 (1.09,1.88) 1.41(1.13,1.81)  1.701 0.089
MONO(x10%L)  0.58 (0.43,0.81) 0.70 (0.55,0.99)  6.436 <0.001
PLT(x10°/L) 200.00 222.00
(142.00,249.00) (186.00,270.00) 2.377- 0017
TB(umol/L)  29.51 (16.83,62.51) 36.20 (20.94,59.82) 0.986 0.324
ALB(g/L) 37.00 (33.00,39.00) 35.00 (31.00,38.00) 7.598 <0.001
ALT(w/L) 160.00 119.00
(76.00,330.00) (47.00,334.00) 21730030
Ca¥(mmol/L)  2.12 (2.05,2.23) 2.06(1.96,2.17)  7.525 <0.001
AMY (w/L) 613.00 912.00
(199.00,1349.00)  (173.00,1531.00) 237 <0001
PCT(ng/mL) 0.14 (0.07,0.71) 0.28 (0.09,1.96)  2.593 0.010
CRP(mg/L) 130.93
60.13 (8.68,128.03) (60.19,193.51) 7.793 <0.001
1 1,426.13 (799.96,  2,571.48 (1544.91,
2585.44) 4386.65) 3444 <0.001
SIRI 4.69(2.159.37)  7.93(4.59,12.30)  4.990 <0.001
NLR 9.73 (5.40,16.22)  142(7.8521.67) 4.674 <0.001
PIV 764.26 1502.51
(312.06,1641.39)  (852.91,2303.41) 3:326 <0.001
CAR 0.70 (0.12,2.68) 1.67 (0.26,3.84)  2.477 0.013
IBI 284.95 624.22

2.736 0.006

(33.96,1384.91)  (104.52,1793.79)

Diabetes 35(12.8) 39(144) 0323 0.570
Fatty liver 11(4.0) 18(6.7)  1.895 0.169
Smoking history 29(10.6) 41(152)  2.568 0.109

Alcohol consumption 26(9.5) 46(17.0) 6747 0.009
history
History of AP 62(22.6) 65(24.1) 0159 0.690

Length of hospital stay (d)* 8(6,11) 10(7,14) 5.560 <0.001

Hospitalization costs (ten 1.36 17.51

thousand yuan)® (0.962.46)  (11.5127.53) 3761 <0.001

Note: ?, data was expressed as M(P>s, P7s).
2.2 Comparison of laboratory indicators

between MAP group and non-MAP group

The levels of ALB, ALT, and Ca?" in the non-MAP
group were lower than those in the MAP group (P<0.05).
There was no significant difference in LYM or TB levels
between the two groups (P>0.05). The levels of WBC,
NEU, MONO, PLT, AMY, PCT, CRP, SII, SIRI, NLR, P1V,
CAR, and IBI in the non-MAP group were higher than
those in the MAP group (P<0.05). See Table 2.

2.3 Predictive value of inflammatory markers for
MSAP and SAP

ROC analysis showed that CRP, PCT, SII, SIRI, NLR,
PIV, CAR, and IBI were all statistically significant
predictors of early MSAP and SAP (P<0.05). Among the
combined inflammatory markers, SII had the largest AUC
value for predicting early MSAP and SAP, which was
0.635, with an optimal cut-off value of 2170.00. See Table
3 and Figure 2.

Tab.3 Predictive value of inflammatory indicaters for MSAP
and SBP

Indicator AUC
(95%CI)

CRP 0.716(0.668-0.763)  0.584 0.762

PCT 0.589(0.523-0.656)  0.460 0.718

Sensitivity Specificity Cut-off value P value

98.11 mg/L  <0.001
0.375 ng/mL 0.010

SIt 0.635(0.588-0.681)  0.522 0.701 2,170.00  <0.001
SIRI 0.624(0.577-0.670)  0.652 0.558 4.57 <0.001
NLR 0.616(0.569-0.662)  0.756 0.453 7.39 <0.001
PIV 0.632(0.585-0.678)  0.667 0.555 768.20  <0.001
CAR 0.582(0.518-0.645)  0.296 0.876 3.50 0.013

IBI 0.592(0.527-0.656)  0.589 0.574 285.50 0.006

Tab.4 Predictive value of inflammatory indicators for predicting
organ failure in ABP

Indicator AUC
(95%CI)

CRP 0.750(0.585-0.915)  0.667 0.816

PCT 0.734(0.644-0.825)  0.613 0.821

Sensitivity Specificity Cut-off value P value

1344 mg/L  0.004
1.640 ng/mL <0.001

SII 0.676(0.611-0.742)  0.804 0.545 1818 <0.001
SIRI 0.697(0.624-0.770)  0.696 0.635 6.635 <0.001
NLR 0.680(0.608-0.751)  0.643 0.641 13.63 <0.001
PIV 0.681(0.605-0.757)  0.482 0.846 2283 <0.001
CAR 0.772(0.671-0.873)  0.714 0.806 3.291 <0.001
IBI 0.770(0.669-0.871)  0.857 0.657 642.8 <0.001
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Fig.3 ROC curve of inflammatory indicators for predicting
organ failure in ABP

3 Discussion

The pathogenesis of AP is closely associated with
inflammatory factors in the body [7]; therefore, relevant
inflammatory markers may be considered as reference
indicators for disease assessment. Currently, in the clinical
diagnosis and treatment of AP, traditional markers
reflecting infection and inflammation remain mainly CRP
and PCT, which have high sensitivity but relatively low
specificity, resulting in suboptimal overall diagnostic
performance. SIRI, SII, NLR, PIV, IBI, and CAR are
composite markers used to assess immune, nutritional, and
infection status, playing important roles in disease
evaluation and prognosis prediction for tumours,
cardiovascular diseases, and metabolic diseases [8-10].
These combined inflammatory indices are derived from
complete blood cell counts and are readily available. In
recent years, studies have suggested that systemic
inflammatory composite markers are also helpful in
predicting the severity of AP [11-14]; however, reports on
the predictive value of the above markers for early ABP
severity and comparisons between them are still limited,
requiring further clinical investigation.

This study found that compared with the MAP group,
the non-MAP group had a higher proportion of patients

with a history of alcohol consumption and a higher body
weight. Previous studies have indicated that age >69 years,
BMI >30 kg/m?, and alcohol consumption are independent
risk factors for AP, and such patients are also more likely
to develop SAP [2,15]. Therefore, it is necessary to pay
attention to patients’ past medical history or clinical data to
assist in assessing disease severity, in addition to
hematological findings and/or imaging examinations.

The results of this study showed that CRP, PCT, SII,
SIRI, NLR, CAR, IBI, and PIV were higher in patients
with MSAP/SAP than in those with mild AP, whereas ALB,
ALT, and Ca*" were lower. ROC curve analysis revealed
that SII had good efficacy in predicting ABP severity, and
CAR had good efficacy in predicting organ failure,
outperforming other combined inflammatory markers.

SII consists of NEU, LYM, and PLT. NEU are the core
effector cells of the innate immune system and the first
responders to acute inflammation. LYM are central to the
adaptive immune system, responsible for specific immune
responses and immunomodulation. PLT are involved not
only in coagulation but also in inflammation and innate
immunity. SII was first used to predict disease progression
in patients with hepatocellular carcinoma [16];
subsequently, SII was found to be closely associated with
hyperlipidemia, fatty liver disease, and severe sepsis
[17-19]. Studies have shown that SII can be used to assess
and predict disease severity and clinical outcomes in AP
patients and is associated with multiple AP outcome
indicators [20]. In this study, the AUC value of SII for
predicting early ABP severity was superior to that of other
combined inflammatory markers. Liu et al. [21]
demonstrated that SII is a powerful indicator for predicting
AP severity, with patients having SII >2207.53 being more
likely to develop SAP (AUC = 0.920). Zhang et al. [22]
and Araiza-Rodriguez et al. [23] confirmed the important
clinical value of SII for early stratification of AP severity,
and continuous monitoring of dynamic changes in SII may
help identify patients requiring intensive care or intensified
treatment. Incorporating SII into clinical practice may
optimize decision-making processes; early identification
of high-risk patients and timely intervention can help
reduce the occurrence of SAP and secondary infections,
thereby improving clinical outcomes.

CAR is a composite marker that includes CRP and
ALB, reflecting both infection status and nutritional status.
Khanna ef al. [24] showed that CRP has high sensitivity
and accuracy in predicting AP severity, pancreatic necrosis,
and mortality. Some studies suggest that a CRP level >150
mg/L within 48 hours of onset can be used for early
diagnosis of SAP and also has good sensitivity for
predicting pancreatic necrosis [25]. ALB levels reflect
hepatic synthetic function and nutritional status. In this
study, the ALB level in the non-MAP group was
significantly lower than that in the MAP group. Studies
have shown that low serum ALB levels in AP patients are
significantly associated with poor prognosis and can serve
as an important tool for predicting adverse outcomes,
especially persistent organ failure and death [26]. In this
study, CAR demonstrated good predictive efficacy for
assessing organ failure in ABP, outperforming CRP, PCT,
and other combined inflammatory markers. This is
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primarily because, compared with other composite
inflammatory indices, CAR consists of markers related to
both inflammation and nutritional depletion. Ghaffar et al.
[27] showed that compared with traditional imaging, CAR
only requires blood tests for CRP and ALB, offering
advantages of time saving and cost-effectiveness. A
prospective study supported that CAR is an independent
predictor of hospitalization >7 days in AP patients, with an
AUC superior to the Glasgow Outcome Scale (GOS) and
modified GOS (0.677, 0.637, 0.671), suggesting that CAR
can serve as a reliable indicator for assessing disease
severity via length of hospital stay [28]. Other studies have
noted that CAR is significantly associated with SAP, but
its predictive efficacy is limited; it can be used as a
supplementary indicator to existing AP prognostic scoring
systems [29]. Additional research has suggested that CAR
combined with PCT/ALB may predict AP severity more
accurately [30].

Currently, the main clinical challenge in AP
management is the early assessment of disease severity and
prognostic risk, which has important implications for
patient outcomes, healthcare resource consumption, and
socioeconomic burden. From a clinical perspective, SII
and CAR, as simple composite inflammatory markers,
facilitate early risk stratification in AP, particularly in
emergency settings or resource-limited environments.
Therefore, early identification and assessment of at-risk
patients using reliable composite inflammatory markers
are crucial for selecting appropriate treatment strategies
and optimizing patient management.

By monitoring various hematological parameters and
calculating systemic composite inflammatory markers, this
study helps to assess inflammatory status, disease severity,
and prognostic risk in ABP, which has important clinical
significance for early individualized treatment and
prognostic prediction. This study is a retrospective analysis
with potential selection bias, and further prospective
studies are necessary for validation. As a single-center
study, the sample size is limited. All enrolled subjects were
of Chinese ethnicity; whether the results are applicable to
other nationalities and races requires further validation.
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Predictive value of different inflammatory combined indicators on early severity

and prognosis of acute biliary pancreatitis
CHEN Kangdi’, WANG Lingling, ZHU Ying, LIU Jun, CHEN Chaowu
"Endoscopy Diagnosis and Treatment Center, Northern Jiangsu People’s Hospital Affiliated to Yangzhou University ,
Yangzhou, Jiangsu 225001, China
Corresponding author: CHEN Chaowu, E-mail: doctor_ccw@163.com
Abstract: Objective To investigate the predictive efficacy of six inflammatory combined indicators mainly derived from
complete blood count, including neutrophil -lymphocyte ratio (NLR) , systemic inflammatory response index (SIRI),
systemic immune inflammation index (SII), inflammatory burden index (IBI), pan-immunoinflammatory value (PIV),
and C-reactive protein to albumin ratio (CAR), for early severity and complicated organ failure (OF) in acute biliary
pancreatitis (ABP). Methods The clinical data of 544 ABP patients admitted to the Northern Jiangsu People’s
Hospital from January 2017 to December 2020 were retrospectively analyzed. The patients were divided into MAP group
(mild acute pancreatitis, n=274) , and non-MAP group (moderately severe/severe acute pancreatitis, n=270). Baseline
data and laboratory indicators were collected and compared between groups. The receiver operating characteristics

(ROC) curve was used to assess the predictive value of each inflammation indicator on the severity of early ABP and the
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occurrence of OF. Results Compared to the MAP group, non-MAP patients exhibited higher body weight, greater
proportion of alcohol consumption history, longer hospital stays, and higher hospitalization costs, as well as higher
levels of six inflammatory combined indicators (P<0.05). ROC curve analysis revealed that the areas under the curve
(AUCs) of SII, PIV, SIRI, NLR, IBI, and CAR for predicting early moderately severe/severe ABP within 24 hours of
admission were 0.635, 0.632, 0.624, 0.616, 0.592 and 0.582, with SII showing the highest AUC; among the six
inflammatory combined indicators, procalcitonin and C -reactive protein, CAR had the largest AUC for predicting
concurrent organ failure (AUC=0.772). Conclusion ABP patients with higher body weight and more alcohol
consumption were more likely to progress to moderately severe/severe ABP. SII and CAR showed superior predictive
value for disease severity and the occurrence of OF, respectively, and may serve as early warning indicators for disease
progression and clinical outcomes in ABP patients.

Keywords: Acute biliary pancreatitis; Inflammatory combined indicators; Systemic immune inflammation index; C-
reactive protein to albumin ratio; Disease severity; Organ failure

Fund program: Jiangsu Province Chinese Medicine Science and Technology Development Plan Project (MS2023138)

S PER AR R (acute pancreatitis , AP) J2&: 22 Fj1 i
72 P SR J % ] PR A e I 1 B T A — 26 1k
PESRAE , il R WA 2 fe EREZ — . Horp, 2
P54 (acute biliary pancreatitis, ABP) /& AP 5
— I, 25 AP K S 50% LA L 8 LA E
RGN, B IR R SR
AR MRS 2012 B TT RO AR 22 RARHE ", H Hip
Il PR L H i 7 B B AP 43 A B2 4E AP (mild acute
pancreatitis, MAP ) iR EE AP (moderately severe
acule pancrealilis , MSAP) FIEEAE AP (severe acute pan-
creatitis, SAP) . HH110% ~ 20% ) AP B# 22K N
SAP. SAP I 5 17 A A , K S R TR |
A RAE IR N, R T 42 B RAE RV E5 5 E
SHZ W ERERG , 5 2GS A, JE T A R A
30%~40% > o i PR UL 14 B — A AH S AR A5 4 4
[ 2% J5 (procalcitonin,, PCT) . C JZ W 25 [1 ( C-reactive
protein, CRP) . ¥k B 4 2 31 %% (lymphocyte count,
LYM) | Ffer 40 Hg 314X (neutrophil count, NEU ) %5 1]
DIAE—E R L e AP J 3 W RAE K. 8%
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HRE HREAL S W) S e RAE IR ST, AT RETE ABP 15T
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UTAER , 22 pi 4 I 200 B 3T EORT A Y AR R B
b W [ 4 B RE W 45 X (systemic inflammatory
response index, SIRI) | 4= B % 35 % 4iE 45 44 (systemic
immune-inflammation index, SII) | H P67 4 i 5 4k
4} L {E (neutrophil -lymphocyte ratio, NLR) | & JiE 1
faj$8 %% (inflammatory burden index , IBI) FIZ %5 R A
{E(pan-immunoinﬂammatory value,PIV) X CRP 5 1k
1 Ho{H (C-reactive protein to albumin ratio, CAR) %% | FF
LRI T AP & J S s R e ARl i . B, 3G

FLU_EJAEBE A FEAR TN ABP Y1 K W AN (AT
HE— AR, ABFSELL ABP B R BFSE X 4, K1t
SIRI,SII.NLR .CAR . IBI Al PIV Fil{il] ABP J5 15 ™ &
JE KU AN B I T L, RGBT .

1 WHE5FE
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BB E IR IRTERE . AIASRIE: (1) =18 %5
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i EABEI <7 d; (5) ABEJ5 24 h YA I L5 K .
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4 (white blood cell count, WBC) . NEU . IfiL /) #1144
(platelet count, PLT) \LYM . BA.AZ 4 e 314k (monocyte
count, MONO) . CRP, PCT & lH £ (total bilirubin,
TB) . TN & R & 3 %5 F% i (alanine aminotransferase,
ALT) . A& A (albumin, ALB) . I35 45 2 T (calcium,
Ca®) MLTETEM A (amylase , AMY )25 (4) FAAR2- 05K
JEH B .CT MRI %,

1.4 AR AU PO ARG SAEFE b
24 SIT.SIRT,NLR ,CAR \IBI fI PIV, £&-4845 1A
T+ SII=PLTXNEU/LYM ; SIRI= MONOXNEU/LYM
NLR=NEU/LYM; CAR=CRP/ALB; IBI=CRP x NEU/
LYM; PIV=NEUXPLTXMONO/LYM,

1.5 %itdr B IBM SPSS 27.0 B Fik 41T
I3HT. FFE IR I GORER ] s $34 , (8 H]
WS REAS ¢ K B R A T A R] O3 s AP A IR i 1
TR M (Pas, Pos) F538 , {8 H Mann-Whitney U
AT UL, THECRRER I (%) 7 21 L
BRI R . i1 521058 TAERHE (receiver opera-
ting characteristic, ROC) i<k M th4k T 1 9 (area under
the curve, AUC) 73 B 25 0 A& E 48 #5 % ABP 51095 1
J AR R I BTN (R U 5, P<0.05 K

| ABP £ 573 4] | HERR B IR B 10 4]
75 FF D 42 3
R FLI L 4
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| AP saatl | | fobepemdons 2 b

non-MAP 2 (n=270)
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Fig.1 The flow chart of the selection of ABP patients
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Tab.2  Comparison of laboratory indicators between two groups of ABP patients

ERAGIFENL,
2 & B

2.1 MAPZAA=non-MAP 41 & %65 —fx FH ks 5
MAP 4 FL#5¢ , non-MAP 20 J& 3 i 7 o & AR 58
L AR o AR BER K, Z R A SR
(P<0.05) o PHALAFH PRI | sy i H g sE ek 0 g
o BE PR S RIS R s BRAE AP S A5 T
ZEFHGE R (P>0.05), WE 1.

2.2 MAP 28 F= non-MAP 20 % % 69 £ 36 £ 4547 1k
3 non-MAPZ{ ALB ALT,Ca /KA T MAP 4H (P<
0.05) ; LYM , TB /K ~F- P 21 [7] 22 R o g8 127 5 L (P>
0.05) ; non-MAP 41 WBC,NEU, MONO,PLT, AMY .
PCT.CRP.SII,SIRI,NLR,PIV,CAR.IBI /K ¥ & F
MAPZ(P<0.05), W#2,

F1 4L ABP BAE I — Ok

Tab.1 Comparison of general data between two groups of
ABP patients

T H MAP 41 (n=274) non-MAP41(n=270) t/x’/z{H P{H

Y () 62.00(49.00,70.00) 59.00(47.00,70.00) 1.471 0.141
PERIL B (%) ]

I 149(54.4) 132(48.9) L6400
5 125(45.6) 138(51.1)

B (kg)*  65.00(57.00,72.00) 66.00(60.00,75.00) 2.741  0.006
REAEEL (41 (% ) ]

e I 87(31.8) 97(35.9) 1.059  0.304
T 9(3.3) 8(3.0) 0.046 0.829
PR 35(12.8) 39(14.4) 0323 0.570
JIg s i 11(4.0) 18(6.7) 1.895 0.169
R AH B2 29(10.6) 41(15.2) 2.568 0.109
R 26(9.5) 46(17.0) 6.747  0.009
AP 5 62(22.6) 65(24.1) 0.159  0.690
FEBEREL ()" 8(6,11) 10(7,14) 5.560 <0.001

e CITE)" 1.36(0.96,2.46)
ijz:liyﬁﬂ/;ﬁﬁM(PZS;PH)o

17.51(11.51,27.53) 3.761 <0.001

[M(PZS’PIS)J
I:M(PZS,PB)J

i H MAP 2 (n=274) non-MAP 4 (n=270) VAL PAE

WBC(x10°/L) 11.63(8.09,14.96) 13.36(11.51,17.87) 8.038 <0.001
NEU(x10%L) 9.43(6.52,13.16) 12.05(9.38,15.51) 8.269 <0.001
LYM(X10°/L) 1.37(1.09,1.88) 1.41(1.13,1.81) 1.701 0.089
MONO(X10°/L) 0.58(0.43,0.81) 0.70(0.55,0.99) 6.436 <0.001
PLT(x10%/L) 200.00(142.00,249.00) 222.00(186.00,270.00) 2.377 0.017
TB(wmol/L) 29.51(16.83,62.51) 36.20(20.94,59.82) 0.986 0.324
ALB(g/L) 37.00(33.00,39.00) 35.00(31.00,38.00) 7.598 <0.001
ALT(u/L) 160.00(76.00,330.00) 119.00(47.00,334.00) 2.173 0.030
Ca**(mmol/L) 2.12(2.05,2.23) 2.06(1.96,2.17) 7.525 <0.001
AMY (u/T.) 613.00(199.00, 1 349.00) 912.00(173.00,1 531.00) 7.525 <0.001
PCT(ng/mL) 0.14(0.07,0.71) 0.28(0.09,1.96) 2.593 0.010
CRP(mg/L) 60.13(8.68,128.03) 130.93(60.19,193.51) 7.793 <0.001
SII 1426.13(799.96,2 585.44) 2571.48(1544.91,4 386.65) 5.444 <0.001
SIRI 4.69(2.15,9.37) 7.93(4.59, 12.30) 4.990 <0.001
NLR 9.73(5.40,16.22) 14.20(7.85,21.67) 4.674 <0.001
PIV 764.26(312.06,1 641.39) 1502.51(852.91,2303.41) 5.326 <0.001
CAR 0.70(0.12,2.68) 1.67(0.26,3.84) 2.477 0.013
IBI 284.95(33.96,1384.91) 624.22(104.52,1793.79) 2.736 0.006
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23 KIEFEARXT MSAP = SAP 69 T #-1E  ROC 43
Mr 7%, CRP . PCT . SIT, SIRI \NLR . PIV . CAR . IBI %}
L MSAP I SAP 1 T I ¥ 4 45 i1 2% & X (P<
0.05). WA RAEFE bR, SIT UM - MSAP Fll SAP
9 AUC 8 £ K, 4 0.635, 5 A W7 {4 2 170.00,
W3 E 2,

24 K JEFSAR AT ABP B IR %5 oh Ak 5% 38 69 TR M
1A 54415 ABP H &, 56 0 & A= %8 B 59 . ROC
i £ 4> #7 W 7% , CRP. PCT. SII, SIRI. NLR . PIV .
CAR .\ IBI A] JH] 795000 2% B =0 (P<0.05) . CAR il
a5 E W AUCH B K, o 0772, S AE BB
3.29, W4 K3,

R3 JAEFGHRAT MSAP HISAP [ FIA
Tab.3 Predictive value of inflammatory indexes for MSAP

and SAP
EiS T AUC(95%CI) MR REREE RAEEWE PE

CRP  0.716(0.668~0.763)  0.584 0.762
PCT  0.589(0.523~0.656)  0.460 0.718
SII 0.635(0.588~0.681)  0.522 0.701

98.11 mg/L. <0.001
0.37 ng/mL. 0.010
2170.00 <0.001

SIRI  0.624(0.577~0.670)  0.652 0.558 4.57 <0.001
NLR  0.616(0.569~0.662)  0.756 0.453 7.39 <0.001
PIV  0.632(0.585~0.678)  0.667 0.555 768.20  <0.001
CAR  0.582(0.518~0.645)  0.296 0.876 3.50 0.013
IBI 0.592(0.527~0.656)  0.589 0.574 285.50  0.006

Fa SR ABP A IS B SR U HII
Tab.4 Predictive value of inflammatory indicators for
predicting organ failure in ABP patients
bR AUC(95%CH  WUSE RS fEEWiE P
CRP  0.750(0.585~0.915) 0.667  0.816 134.40 mg/L. 0.004
PCT  0.734(0.644~0.825) 0.613  0.821 1.64 ng/mL.  <0.001
SII 0.676(0.611~0.742)  0.804  0.545 1818.00 <0.001

SIRI  0.697(0.624~0.770)  0.696 0.635 6.64 <0.001
NLR 0.680(0.608~0.751)  0.643 0.641 13.63 <0.001
PIV  0.681(0.605~0.757) 0.482  0.846 2283.00 <0.001
CAR 0.772(0.671~0.873) 0.714 0.806 3.29 <0.001
IBI 0.770(0.669~0.871)  0.857 0.657 642.80 <0.001
1.0
08¢ iz
i — s
=06 —SIRI
=2 —_NIR
= —rpy
0.4 —CAR
— 1Bl
—CRP
0.2 —rCT

0 012 O.I4 Oj6 OI.S lI.O
157 B
2 RIEAEBRIIN MSAP RISAP 1 ROC 2%
Fig.2 ROC curve of inflammatory indexes for predicting
MSAP and SAP
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Fig.3 ROC curve of inflammatory indicators for predicting

organ failure in ABP patients
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Y53 2 vh B B PRI AN, 4722 ) ST i
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T A R e g B, DT A I PR LS

CAR 24245 T CRP 5 ALB i &35 5 , BENS L
IR LR SRR S FNE FEIRAL . Khanna 58 2 0157 2 BH
CRP ZETIN AP ™ HFERE BRAR R FEFIFE T % )5 i 2
AR U R . AR, B 48 h
I CRP>150 mg/L 1] LA F K A2 87 SAP, I HL A
T A AR IR FE Ty A R A SRR R . ALB K
AT LA R E 9 G B e B SR R B R L . AR
WF5E 1 non-MAP 411 ALB /K- ZK T MAP4 ., A
WFFE R, AP H 2 L1 ALB /KR 5 HUG A R 3%
FHOG, TR OIS [ 45 J5) i di e T H JCHZ F
PR Ph g B B MISET- ™ . AW FT T, CAR FE AN
ABP 28 B 528 7 R BT R4 B WAL RE LT
CRP . PCT FIHAD A AE G 4545 , X FZIHE T H5H
T2 FEBE A HEFRAH L, CAR [RIIF Hy 48 5 Fl 3 352 V5 4
bR E YA . Ghaffar 25 7 BFSE R W] AR T
LG ARF R AT, CAR HF 3 2o il 1 &% 0 CRP A
ALBIK-, BB I HAT @R, —Inihs
5% SCRE CAR J& AP SR EAE Be>T7 d i Sy Fii il 5,
CAR U (% AUC I T 4 $37 17 5F 1S 3 43 (Glasgow
Outcome Scale, GOS) Fl B K GOS (0.677. 0.637,
0.671) , 487~ CAR W1 Ay 38 it A3 Be i ] A g ™ o
FRE YT FEFEAR ™, A WFFEHE H CAR 5 SAP 3%
FHOG (AT S5 R AT B, oT £ S BUA AP FilS 14
REMAFIER . BA MR, CAR 5 PCT/
ALB ] T MERf Hb 00 AP 9 E R

H A AP Il PR HLAY 35 2Pk K 7E T3 3 PP A
7 R S T AR, 33 % 8 38 LIS L 7 R T AR 2
Fag v A EE I . IR M BT L SIT
CAR A TR 14 RAE I G 48 B, A BT AP A9 L X
B2, EHAE 2 R 7 B IR B = i SRR h T A
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AR R CE L,

ARAIF 5 38 3k W 45 IV S R b L TR e

PERATICA AR b , A B T IEAh ABP BYRAETH L 17
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