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Abstract

Objectives: Infected pancreatic necrosis (IPN) is a significant complication of acute
necrotizing pancreatitis (ANP). Early identification of patients at high risk of IPN
would enable appropriate treatment, but there is a lack of valid tools. This study
aimed to assess the performance of the Pancreatitis Activity Scoring System (PASS)
and its modifications (by removing or reducing the weight of opioid usage) in pre-
dicting IPN in a cohort of predicted severe ANP patients.

Methods: Data was prospectively collected in the TRACE trial (2017-2020)
involving 16 sites across China. The predictive performance of PASS, modified PASS
(mPASS), and conventional indices were assessed by the area under the receiver
operating characteristic curve (AUC), Hosmer-Lemeshow C-test, Brier score, and
Fagan's nomogram. Multivariate logistic regression analysis (MLRA) was used to
define the relationship between the best-performing PASS/mPASS model and IPN.
Results: A total of 508 subjects were enrolled (median age, 43 years; 62.8% males)
in the original trial, and 122 developed IPN (24%) within 90 days after randomi-
zation. Compared with non-IPN patients, the scores of PASS and its modified
models were significantly higher in the IPN patients (all p < 0.001). Among the PASS
and its modifications, mPASS-4 had the largest AUC, the lowest Brier score, and
good calibration. The mPASS-4 model demonstrated an AUC of 0.752 in predicting
IPN (the optimal cut-off for the mPASS-4 was 292.5) and outperformed the con-
ventional indices. The MLRA results showed that mPASS-4 >292.5 was an inde-
pendent risk factor of IPN (OR: 3.6, 95% Cl: 2.1-6.3).

Conclusion: The PASS and its modifications during the first week of ANP onset
predict the development of IPN, with mPASS-4 performing best. The mPASS-4
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INTRODUCTION

Infected pancreatic necrosis (IPN) is a significant complication of
acute pancreatitis (AP), carrying substantial morbidity and mor-
tality, and requires expert management.»? Improvements in the
management of IPN in recent years have reduced it as a
determinant of mortality,®>* but it remains a significant cause of
morbidity.” Early identification of patients with a substantial risk
of IPN would help key decision-making, including early transfer
to a tertiary center and/or admission to intensive care. However,
current prediction tools have focused on mortality as the prin-
cipal outcome, and their performance in predicting IPN is not
known.®

The AP Activity Scoring System (PASS), developed by a
group of international experts in 2015,” was designed to mea-
sure disease activity in AP patients. Previous studies have
investigated the relationship between the PASS score and
several key clinical outcomes, including the development of se-
vere acute pancreatitis (SAP), readmission after discharge, and
extended hospital stay.8 1! In 2018, we investigated the predic-
tive accuracy of PASS for IPN in a retrospective study and
found that PASS score at admission outperformed the conven-
tional acute physiology and chronic health evaluation I (APACHE
1) score.'?

However, the original PASS was considered flawed because of
the dominating weight assigned to opioid usage.!® Accordingly,
Pedram Paragomi et al. generated four modified PASS (mPASS)
models by removing or reducing the weight of the morphine equiv-
alent dose (MED) component.’® An international cohort study
showed that the mPASS was a better predicted severe AP than PASS,
but the prediction of IPN was not included because of the low event
rate and limited follow-up.*®

Recently, we published the results of a multicenter, double-
blind, randomized trial (The TRACE trial),"* which investigated
the impact of immune enhancement on the incidence of IPN in
patients with predicted severe acute necrotizing pancreatitis
(ANP). Data required for calculating PASS were prospectively
collected at enrollment. In this post hoc analysis, we aimed to
investigate the relationship between the PASS/mPASS and IPN.
In addition, we sought to identify optimal cut-off thresholds of
the PASS/mPASS for predicting IPN to provide a framework
for applying this instrument in future clinical practice and
research.

simplifies the original

PASS, increasing the likelihood of clinical

acute necrotizing pancreatitis, infected pancreatic necrosis, modified pancreatitis activity
scoring system, opioid, pancreatitis activity scoring system

Key summary

The established knowledge on this subject

e There is a lack of validated tools for predicting infected
pancreatic necrosis (IPN)

e The Pancreatitis Activity Scoring System (PASS) has po-
tential to predict IPN but requires validation

e Four modified PASS (mPASS) models have been devel-
oped by removing or reducing the weight of opioid usage

The significant and/or new findings of this study

o Among the PASS/mPASS models, the mPASS-4 had the
largest area under the receiver operating characteristic
curve, the lowest Brier score, and good calibration

o The mPASS-4 model outperformed the conventional
indices in predicting IPN

o The mPASS-4 model simplifies the original PASS,

increasing the likelihood of clinical implementation

METHODS
Study design

We conducted this post hoc analysis using data from the TRACE trial to
assess the performance of the PASS and its modifications in predicting
IPN. The TRACE trial (ClinicalTrials.gov identifier, NCT02473406) is a
large multicenter randomized controlled trial enrolling predicted se-
vere ANP patients.'* The original protocol was approved by the ethics
committee of Jinling Hospital (2015NZKY-004-02), and the final
protocol was published in 2020.%° The study protocol conforms to the
ethical guidelines of the 1975 Declaration of Helsinki as reflected in a
priori approval by the institution's human research committee. The
enrollment was between March 2017 and December 2021. Written

informed consent was obtained from the patients or their next of kin.

Study participants and data collection

The original trial recruited 508 patients with predicted severe ANP
(APACHEII>8) admitted within 7 days of the advent of abdominal
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pain. The complete eligibility criteria and full details on data collec-
tion can be found in the published protocol.*> All the data required in
this post hoc analysis were extracted from the electronic database of
the TRACE trial."*

The data required for calculating the PASS were collected pro-
spectively within the first 12 h of enrollment. The original PASS
consists of five separately weighted parameters, including Organ
failure (OF) (100 points per organ), oral feeding intolerance (40
points), systemic inflammatory response syndrome (SIRS) (25 points
per criterion), morphine equivalent dose or MED (5 points per
equivalent), and pain score (5 points per scale).”® The PASS was
calculated based on the worst or extreme findings at each time point.
OF, including respiratory, cardiovascular, or renal failures, was
defined according to the modified Marshal score >2 for each indi-
vidual organ system.” Multiple organ dysfunction syndrome (MODS)
is defined as two or more failures of different organ systems.

The changes of the MED component from PASS to the mPASS

are shown in Figure 1 as follows.

1. mPASS-1: MED was deleted;

2. mPASS-2: no opioid administration received a score of O, and any
opioid administration received 50;

3. mPASS-3: no opioid received a score of 0, low opioids (<17 MED)
25, and high opioids (>17 MED) 50;

4. mPASS-4: no opioid received a score of 0, low opioid (<17) 25,
high opioid (>17) 75.

Clinical outcomes

The primary outcome was the development of IPN during the 90 days
after randomization. The diagnostic criteria of IPN were: gas bubbles
within the pancreas and/or peripancreatic necrosis on CT; a positive
culture from pancreatic and/or peripancreatic necrosis obtained by
fine-needle aspiration, drainage, or necrosectomy.! The diagnoses
were made by the treating physician according to the standard
protocol.

To assess the PASS/mPASS in relation to other clinical outcomes,
patients were divided into two groups based on the optimal cut-off
value of the best-performing model in predicting IPN. The clinical
outcomes (SAP, OF, major complications, mortality, et al.) besides

IPN were compared between groups.

Statistical methodology

Continuous data are reported as medians and interquartile ranges
and analyzed by Mann-Whitney's test. Categorical data are
expressed as frequencies and percentages. The comparison of cate-
gorical data between groups was performed using the Chi-square
test or Fisher's exact test.

Predictive performance was assessed by the area under the
receiver operating characteristic curve (AUC), Hosmer-Lemeshow ¢-

test (H-L), and Brier score to determine the best-performing scoring

system. The Youden's Index of receiver operator characteristic (ROC)
analysis was used to define the optimal cut-off point and corresponding
sensitivity and specificity for each scoring system to predict 90-day
IPN. The Delong test, a nonparametric approach developed by Eliz-
abeth R. Delong et al.2® was then used to compare the differences in
AUC. The positive LR (Likelihood Ratio) was calculated and the Fagan's
nomogram was constructed to help clinicians use different scoring
system results to estimate a patient's probability of having a disease.'”

Univariate logistic regression was used to assess the relationship
between PASS/mPASS (as dichotomous variables using the optimal
cut-off values) and 90-day IPN. The other clinical parameters and
severity scores were also evaluated. We then introduced the most
significant PASS/mPASS in the univariate logistic regression analyses,
potential confounders (p < 0.1), and several a priori variables (age,
gender and etiology) into the multivariate logistic regression model
to assess the relationship between PASS/mPASS and 90-day IPN.

Statistical tests were two-sided, and p values <0.05 were
considered significant unless otherwise stated. All data processing
was done in SPSS 25.0 software and R 4.1.1 software (R Foundation
for Statistical Computing).

RESULTS
Characteristics of the study population

Between March 2017 and December 2020, 508 patients with pre-
dicted severe ANP were randomized. The most frequent etiology was
hyperlipidemia (49.4%), and 62.8% of participants were male. The
demographic and baseline characteristics of the study subjects are
summarized in Table 1. During the 90 days after randomization, 122
patients (24.0%) developed IPN. Compared with non-IPN patients, all
the scores of PASS and mPASS were significantly higher in the IPN
patients (all p < 0.001).

Predictive performance of the scoring systems

Theresults of the ROC analysis are shown in Figure 2. Among the PASS/
mPASS models, the mPASS-4 had the largest AUC (0.752). Compared
to the conventional indices, the mPASS-4 had a significantly higher
AUC than the APACHE Il score (Z = 2.95, p = 0.003), BISAP score
(Z=4.13,p < 0.001), and C-reactive protein (CRP) (Z=5.25,p < 0.001)
inthe DeLong test. Among the seven scoring systems, all models except
the original PASS and the APACHE Il showed good calibration for
predicting 90-day IPN according to the H-L test (p > 0.05). Precision, as
measured by the Brier score, ranged from 0.154 for the mPASS-4 score
to 0.175 for the BISAP score. Among the PASS/mPASS models, the
mPASS-4 had the lowest Brier score (0.154) (Table 2). The optimal cut-
off values and the positive LR values of the PASS and its modifications,
APACHE Il and BISAP are also shown in Table 2.

As shown in Figure 3, with the pre-test probability of 24% (122/
508), the probability that a patient had 90-day IPN would rise to
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FIGURE 1 The changes from the original Pancreatitis Activity Scoring System (PASS) to the mPASS scores. (a) main differences between
the original PASS and mPASS models, (b) scores of morphine equivalent dose (MED) component in the four mPASS scores. PASS denotes PASS.

mPASS denotes modified PASS.

46.7% if the patient had an mPASS-4 above the cut-off. In the same
way, post-test probabilities for the positive PASS, mPASS-1, mPASS-
2, mPASS-3, APACHE Il and BISAP scores were 41.4%, 39.4%, 39.4%,
40.0%, 33.1% and 45.8%, respectively.

The association between the PASS/mPASS and 90-
day IPN

In the univariate analysis, the PASS and its modifications (dichoto-
mous variables), baseline lymphocyte count, presence of MODS, age,
and the extent of pancreatic necrosis were all associated with 90-day
IPN. The most significant mPASS-4 was then introduced into the
multivariate analysis. After controlling for the confounders found in
the univariate analysis (lymphocyte count at enrollment, presence of
MODS, age, and the extent of pancreatic necrosis) and the a priori
factors (gender and etiology), mPASS-4 >292.5 remained an inde-
pendent risk factor for 90-day IPN (odds ratio (OR): 3.6, 95% Cl:
2.1-6.3) (Table 3).

Clinical outcomes in patients with mPASS4 above
292.5 or not

The optimal cut-off value of 292.5 for enrolment mPASS-4 (the best
performing predictor of 90-day IPN) was used to divide the patients
into two groups (<292.5, n = 341; >292.5, n = 167). The enrollment
mPASS-4 score of >292.5 was associated with higher incidences of
SAP, renal failure, intraperitoneal hemorrhage, and gastrointestinal
fistula, more requirement of invasive interventions, prolonged hos-
pital and intensive care unit stay, and increased hospital costs and
mortality (all p < 0.05) (Table 4).

DISCUSSION

In this study, it was found that a higher PASS/mPASS score during
the first week of predicted severe ANP was associated with the
development of IPN. Among the PASS and four modified PASS
models, the mPASS-4 had the largest AUC, the lowest Brier score (a
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TABLE 1 Baseline characteristics of the study subjects

Characteristics
Age, median (IQR), y
Gender
Women, n (%)
Men, n (%)
BMI, median (IQR), kg/m?
Etiologies, n (%)
Alcoholic
Biliary
Idiopathic
Hypertriglyceridemia
Interval between onset and enrollment, d
Organ failure at admission, n (%)
MODS at admission, n (%)
The extent of pancreatic necrosis, n (%)
<30%
30%-50%
>50%
Use of antibiotics, n (%)
Use of Tal, n (%)
Disease severity at enrollment

CRP, median (IQR), g/L

Lymphocyte count, median (IQR) unit, 10*9/L

APACHE Il score, median (IQR)
BISAP, median (IQR)

PASS, median (IQR)

mPASS1, median (IQR)
mPASS2, median (IQR)
mPASS3, median (IQR)
mPASS4, median (IQR)

Total
(N = 508)

43 (35-53)

189 (37.2)
319 (62.8)
26.4 (24.0-28.4)

32 (6.3)
201 (39.6)
24 (4.7)
251 (49.4)

4 (2.5-¢6)
323 (63.6)
107 (21.1)

316 (62.2)
127 (25.0)
65 (12.8)
434 (85.4)
254 (50)

165.1 (100.1-236.2)
0.9 (0.6-1.2)
10 (8-13)
2 (1-2)
235 (190-537)
230 (180-295)
230 (180-295)
230 (180-295)
230 (180-315)

IPN
(N =122)

48 (37-56)

43 (35.2)
79 (64.8)
26.4 (24.2-28.7)

11 (9.0
56 (45.9)
4 (3.3)
51 (41.8)
5 (2.2-6)
98 (80.3)
56 (45.9)

50 (41.0)
43 (35.2)
29 (23.8)
107 (87.7)
57 (46.7)

184.3 (115.6-249.7)

0.8 (0.6-1.1)
12 (9-15)
2 (2-3)

490 (249-1059)
298 (235-376)
298 (235-37¢6)
298 (234-376)
315 (235-39¢)

Non-IPN
(N = 386)

42 (34-52)

146 (37.8)
240 (62.2)
26.4 (24.0-28.4)

21 (5.4)
145 (37.6)
20 (5.2)
200 (51.8)

4 (2.5-6)
225 (58.3)
51(13.2)

266 (68.9)
84 (21.8)
36 (9.3)

327 (84.7)

197 (51.0)

162.4 (96.7-227.0)

0.9 (0.7-1.2)

9 (8-12)

2 (1-2)
225 (160-430)
215 (155-270)
215 (155-270)
215 (155-266)
215 (155-290)

Abbreviations: APACHE I, acute physiology and chronic health evaluation I, which ranges from O to 71, with higher scores indicating more severe
disease, BISAP, bedside index for severity in acute pancreatitis; BMI, body mass index; CRP, C-reactive protein; IPN, infected pancreatic necrosis; IQR,
interquartile range; mPASS, modified pancreatitis activity scoring system; MODS, multiple organ dysfunction syndromes; PASS, pancreatitis activity

scoring system; Tal, thymosin al.

lower Briers score indicates better accuracy), and good calibration.
The mPASS-4 outperformed the conventional indices in predicting
IPN. Our results suggest that an mPASS-4 greater than 292.5 was
independently associated with the development of IPN after
adjustment for potential confounders.

The PASS was initially introduced in 2015 and assessed in two
studies conducted in central and southern California.”® Wu et al.”
identified several distinct patterns of disease activity related to disease

progression and duration of illness. They found early and persistent

elevation of disease activity among patients with SAP. Buxbaum et al.®
validated the score's ability to forecast important clinical events at
different time points in another cohort, suggesting that it is a valid
measure of activity in AP. Furthermore, Paragomi et al.° analyzed
repeated PASS measurements using a generalized estimating equa-
tions model, and significant differences in PASS trajectories were
found in patients with different severity and length of hospital stay.
To make the PASS easier to calculate and address concerns

|13

regarding overweighing opioid usage, Paragomi et a proposed
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FIGURE 2 Receiver operator characteristic (ROC) analysis for pancreatitis activity scoring system (PASS)/mPASS scores, APACHE Il
score, BISAP score, and C-reactive protein (CRP) at enrollment in predicting 90-day infected pancreatic necrosis (IPN). mPASS denotes
modified PASS. APACHE Il denotes acute physiology and chronic health evaluation Il, which ranges from O to 71, with higher scores indicating
more severe disease. BISAP denotes bedside index for severity in acute pancreatitis (AP).

TABLE 2 Scoring system performance for 90-day infected pancreatic necrosis (IPN)

ROC H-L
Performance variable AUC 95% ClI Cut-off p-value® Brier score® Positive LR®
PASS 0.740 0.691-0.789 3125 <0.001 0.173 224
mPASS-1 0.748 0.697-0.798 232.5 0.150 0.155 2.06
mPASS-2 0.748 0.697-0.798 2325 0.150 0.155 2.06
mPASS-3 0.748 0.698-0.799 2325 0.099 0.155 211
mPASS-4 0.752 0.703-0.802 2925 0.061 0.154 277
APACHE I 0.671 0.617-0.725 0.050 0.175 1.57
BISAP 0.622 0.565-0.679 0.071 0.175 2.67

Abbreviations: APACHE II, acute physiology and chronic health evaluation I, which ranges from 0 to 71, with higher scores indicating more severe
disease; AUC, area under the curve; BISAP, bedside index for severity in acute pancreatitis; Cl, confidence interval; H-L, Hosmer-Lemeshow C-test; LR,
likelihood ratio; mPASS, modified pancreatitis activity scoring system; PASS, pancreatitis activity scoring system; ROC, receiver operating characteristic

curve.

@H-L p-values >0.05 indicates good calibration.

The Brier score ranges from 0.0 (perfect) to 0.25 (worthless).
“Positive LR = Sensitivity/(1-Specificity).

several modified PASS models (mPASS) by removing or reducing the
weight of the MED component. The mPASS could predict SAP with
reasonable accuracy and differentiate between patients with
different early trajectories in patients with different severities.® In
contrast to the present study, the limitation of these studies was the
inclusion of patients with mild AP with a very low incidence of IPN,
making it very difficult to evaluate the predictive performance of the
PASS/mPASS models for IPN.

Thiruvengadam et al.** performed a retrospective cohort study
in a cohort of IPN patients and found that a higher PASS score was

associated with worse outcomes and early readmission. However,

they only included patients with confirmed IPN, precluding the pos-
sibility of evaluating the PASS in predicting IPN. The only study that
investigated this was a single-center retrospective study conducted
in 2018,%2 which evaluated the association between PASS during the
early phase of AP and the development of IPN, which commonly

occurs beyond two weeks of disease onset.'®

This post hoc analysis
found that the mPASS-4 in the first week may be useful in predicting
IPN. The findings from this retrospective study warranted prospec-
tive validation.

Several attempts had been made to predict IPN in a relatively

early phase of AP, including increased blood urea nitrogen,
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FIGURE 3 Fagan's nomogram for the calculation of the post-test probability that an individual has 90-day infected pancreatic necrosis
(IPN) based on the seven scoring systems. PASS denotes pancreatitis activity scoring system. mPASS denotes modified PASS. APACHE ||
denotes acute physiology and chronic health evaluation II, which ranges from 0 to 71, with higher scores indicating more severe disease. BISAP

denotes bedside index for severity in acute pancreatitis (AP).

TABLE 3 Predictors of 90-day infected pancreatic necrosis (IPN)

Univariate logistic

Clinical parameters regression OR (95% Cl)

Disease severity at enrollment

Multivariate logistic

mPASS4 > 292.5
MODS
Lymphocyte count
The extent of pancreatic necrosis
<30%
30%-50%
>50%
Age
Male
Etiologies
Alcoholic
Biliary
Idiopathic

Hypertriglyceridemia

5.92 (3.81-9.18)
5.57 (3.51-8.85)
0.66 (0.43-1.02)

Reference 1.0

2.72 (1.69-4.38)
4.29 (2.41-7.62)
1.02 (1.00-1.04)
1.12 (0.73-1.71)

1.36 (0.61-2.99)
Reference 1.0

0.52 (0.17-1.58)
0.66 (0.43-1.02)

p regression OR (95% Cl) p
<0.001 3.60 (2.07-6.27) <0.001
<0.001 2.19 (1.18-4.06) 0.01
0.06 0.78 (0.50-1.24) 0.30
1.00 Reference 1.0 1.00
<0.001 2.13 (1.25-3.62) 0.01
<0.001 2.36 (1.23-4.54) 0.01
0.02 1.02 (0.99-1.04) 0.07
0.61 1.03 (0.61-1.74) 0.91
0.45 1.62 (0.63-4.17) 0.32
1.00 Reference 1.0 1.00
0.25 0.51 (0.14-1.83) 0.31
0.06 0.62 (0.35-1.08) 0.09

Abbreviations: Cl, confidence interval; mPASS, modified pancreatitis activity scoring system; MODS, multiple organ dysfunction syndrome; OR, odd

ratio.

procalcitonin (PCT), CRP, hematocrit (HCT),*??° hypotension in the
first week,?! reduced lymphocyte count,?? APACHE Il score at 24 h
of hospital admission,?* and early SIRS duration.?® The problem was
that all these studies included non-ANP patients who were unlikely
to develop IPN. In contrast, the TRACE trial enrolled predicted

severe ANP patients, 24% of whom developed IPN, consistent with

that reported in previous large cohort studies,?*-2¢

which suggests
that the findings of this study are generalizable.
The main differences between the PASS or its modifications

and the other indices were that the PASS included the
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TABLE 4 Clinical outcomes between mPASS4 above 292.5 and or not

Clinical outcomes

(N = 341)

SAP, n (%) 192 (56.3)
Organ failure, n (%)

Respiratory 223 (65.4)

Renal 59 (17.3)

Cyclic 38 (11.1)
Major complications, n (%)

Bleeding required interventions 4(1.2)

Fistula required interventions 2 (0.6)
Requirement of invasive interventions, n (%)

Catheter drainage® 23 (6.7)

MI debridement® 7 (2.1)

Open surgery 3(0.9)
Length of hospital stay, median (IQR), d 12 (8-19)
Length of ICU stay, median (IQR), d 7 (4-12)

Log (hospitalization cost), median (IQR)
90-day mortality, n (%) 11 (3.2)

90-day IPN, n (%) 44 (12.9)

mPASS4 <292.5

4.76 (4.53-4.97)

mPASS4 >292.5 p
(N = 167)
144 (86.2) <0.001
104 (62.3) 0.490
42 (25.1) 0.037
25 (15.0) 0.219
21 (12.6) <0.001
9 (5.4) <0.001
52 (31.1) <0.001
22 (13.2) <0.001
10 (6.0) 0.001
22 (14-39) <0.001
16 (10-30) <0.001
5.21 (4.97-5.51) <0.001
35 (21.0) <0.001
78 (46.7) <0.001

Abbreviations: ICU, intensive care unit; IPN, infected pancreatic necrosis; IQR, interquartile range; mPASS, modified pancreatitis activity scoring system;

MI, minimally invasive; SAP, severe acute pancreatitis.
®Both percutaneous and transluminal drainage were included.

b27 patients underwent exclusive percutaneous surgical Ml debridement, one patient underwent exclusive endoscopic transluminal debridement, and

one combined.

administration of opioid analgesics and the visual analog scale pain
score into the calculation, implying the important role pain and
analgesia played in the management of AP. In the early phase of AP,
pain is ubiquitous, caused by the release of inflammatory mediators,
arachidonic acid metabolites, bradykinins, and proteases, all of
which may stimulate primary afferent sensory neurons.?’ Adequate
analgesia is essential to AP patient management?® and may reduce
systemic inflammation. The MED score of the original PASS did not
define a maximal upper limit, while the other four components have
defined ranges, which may skew the composite PASS. In contrast,
the mPASS models address this issue and weight MED by simpli-
fying PASS, which enhances the likelihood of implementation in
clinical practice. Taken together, the addition of pain and analgesia
and the revised weight of the MED component may explain why the
mPASS-4 appears to be superior to other indices, although it is not
clear how this is related to IPN.

The main strength of our study was that the data was derived from
a large multicenter randomized controlled trial that included stan-
dardized data collection and central monitoring. In addition, we only
included patients with predicted severe ANP, who are at high risk for
IPN. There are also several limitations. First, the PASS/mPASS scores
were once rather than continuously calculated, precluding the possi-

bility of trajectory analyses. In addition, hypertriglyceridemia-

associated AP accounts for approximately 50% of the study subjects,
significantly different from cohorts reported in other areas of the
world.2?2° The increase in hypertriglyceridemia-induced AP in the
Chinese population might be attributed to dramatic changes in dietary
habits®! and genetic factors.>? Although the performance of mPASS-4
in predicting IPN did not change after involving the etiologies as a
confounder, the distinct etiological distribution may weaken the
generalizability of our observed results.

CONCLUSION

In conclusion, the PASS and its modifications during the first week of
ANP onset predict the development of IPN. Among the PASS/mPASS
models, mPASS-4 had the largest AUC, the lowest Brier score, and
good calibration. The modified PASS-4 simplifies the original PASS,

increasing the likelihood of clinical implementation.
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