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Background: Hypertriglyceridemia is a common cause of acute pancreatitis. Pregnant women are at risk 

of developing hypertriglyceridemia-induced acute pancreatitis (HTG-AP); however, whether pregnancy in- 

creases the risk of infected pancreatic necrosis (IPN) is unknown. 

Aim: We aimed to assess the association between pregnancy and IPN. 

Methods: This 10-year retrospective cohort study was conducted at Jinling Hospital. Adult female patients 

of childbearing age with HTG-AP between January 2013 and September 2022 were screened. Logistic 

regression analyses were performed to assess the risk factors for IPN. Patients admitted within 7 days 

were assigned to the training and validation sets to develop a dynamic nomogram for IPN prediction. 

Results: 489 patients were included, and 144 developed IPN. Logistic regression analyses revealed preg- 

nancy (OR: 2.578 95% CI: 1.474–4.510) as an independent risk factor for IPN. Gestation weeks, ARDS, albu- 

min level, and serum creatinine level were selected as the predictors of the dynamic nomogram for IPN 

prediction, with good discrimination in the training set (AUC 0.867 95% CI: 0.794–0.940) and validation 

set (AUC 0.957 95% CI: 0.885–1.0 0 0). 

Conclusion: Pregnancy increases the risk of IPN in adult patients of childbearing age with HTG-AP, and 

the dynamic nomogram may help risk stratification for IPN. 

© 2023 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved. 
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. Introduction 

Acute pancreatitis (AP) is a potentially lethal inflammatory dis- 

ase with an annual morbidity of 5–30 per 10 0,0 0 0 persons in

estern countries and an overall mortality rate of approximately 

% [1 , 2] . Moreover, a 20% of patients develop severe acute pancre-

titis (SAP), a pathological type of necrotizing pancreatitis with a 

eries of local and systemic complications and a much higher fa- 

ality rate of 20–40% [3–5] . The most common causes of AP are 
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allstones and alcohol consumption, accounting for 80% in West- 

rn counties; however, hypertriglyceridemia-induced acute pancre- 

titis (HTG-AP) is the second most common type in China with a 

roportion of 14%–40% [6–8] , becoming a non-negligible type of AP 

ecause of higher morbidity of complications and poorer outcomes 

8] . 

The childbearing age is the period during which women get 

regnant and bear children, typically defined as ages 15–49 by the 

orld Health Organization (WHO) [9] . Pregnancy, a special physi- 

logical state, could cause various maternal physiological changes 

nd partly disturb the pathophysiology of many diseases, often 

eading to deterioration [9 , 10] . Many studies have shown that acute 

ancreatitis in pregnancy contributes to high maternal and fetal 

ortality [11 , 12] , which used to be as high as 35% and 60%, re-

pectively, but has declined in recent years. To date, few studies 

ave focused on the clinical characteristics of female patients of 
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hildbearing age with HTG-AP comprising the pregnant and non- 

regnant populations, especially the effect of pregnancy on AP de- 

elopment, morbidity of complications, and eventual mortality. 

Pancreatic/peripancreatic necrotic collection commonly occurs 

n necrotizing pancreatitis [3 , 13] , with a diverse management strat- 

gy depending on whether it is infected or sterile. Avoiding in- 

ervention is recommended for sterile necrotic collections without 

bvious symptoms, whereas high-grade antibiotics therapy and a 

tep-up treatment are used to treat infected pancreatic necrosis 

IPN) [14] . IPN is one of the most troublesome complications of AP 

15] , with an extremely high mortality rate of 40% if complicated 

ith organ failure [16] . Hence, identifying patients at high risk of 

PN and predicting IPN may contribute to early clinical decisions 

nd improve outcomes. 

Here, we aimed to describe the clinical features of female pa- 

ients of childbearing age with HTG-AP and investigate the rela- 

ionship between pregnancy and IPN. In addition, we aimed to 

evelop and validate a dynamic nomogram for predicting IPN in 

hese patients to aid the risk stratification. 

. Materials and methods 

.1. Ethical statement 

This study was approved by the Ethics Committee of Jinling 

ospital (2021NZKY-042-01). Written informed consent was ob- 

ained from all the participants. 

.2. Study cohort 

This 10-year, single-center retrospective cohort study was con- 

ucted at the Therapy Center for Severe Acute Pancreatitis, Jinling 

ospital. According to the WHO, women of childbearing age are 

ommonly defined as those aged 15–49, however, only adult pa- 

ients were enrolled in this study considering ethical reasons and 

ifferent pathophysiologies. All consecutive patients with AP ad- 

itted to our center between January 2013 and September 2022 

ere screened and only the adult female patients of childbearing 

ge with HTG-AP were enrolled. 

.3. Data collection 

Laboratory tests such as the blood routine examination, blood 

iochemistry tests and so on were conducted for all patients with 

P at admission to our center as general. All data analyzed in 

his study were extracted from an electronic database, including 

emographic information (i.e., age and body mass index (BMI)), 

regnancy status (i.e., gestation weeks and previous childbearing 

istory), medical history (i.e., history of AP, hypertriglyceridemia 

HTG), hypertension, diabetes mellitus (DM), and fatty liver), clin- 

cal characteristics (i.e., severity, mortality, length of stay (LOS) 

nd intensive care unit (ICU) stay, and occurrence of complica- 

ions), and laboratory tests parameters (i.e., the levels/contents 

f white blood cell count (WBC), hemoglobin (Hb), procalcitonin 

PCT), triglyceride (TG), total cholesterol (TC), total bilirubin (TBL), 

otal protein (TP), albumin (ALB), serum creatinine (SCr), blood 

rea nitrogen (BUN), alanine aminotransferase (ALT) and so on). 

.4. Diagnoses and definitions 

AP was diagnosed according to the revised Atlanta 2012 classifi- 

ation (RAC) [17] . HTG-AP was diagnosed based on the AP diagno- 

is and these two features: (1) serum triglyceride (TG) levels at on- 

et ≥ 10 0 0 mg/dL (11.3 mmol/L) or between 500 and 1000 mg/dL 

5.65–11.3 mmol/L) with the presence of emulsion plasma and (2) 
298
resence of no other obvious causes of AP [18 , 19] . IPN was de-

ned as follows: (1) typical imaging findings on contrast-enhanced 

omputed tomography (CECT) (the presence of extraluminal gas in 

he pancreatic and/or peripancreatic tissues) and(2) positive bacte- 

ial and/or fungal culture or positive Gram staining of pancreatic 

nd/or peripancreatic necrosis, sampled from aspiration, drainage 

r the necrosectomy procedure [20] . Local and systemic complica- 

ions were according to the RAC [17] . 

.5. Statistical analysis 

Continuous variables were reported as median with interquar- 

ile ranges or means and standard deviations and evaluated us- 

ng the Mann–Whitney U test or Student’s t -test, where appropri- 

te. Categorical variables were expressed as frequencies and per- 

entages and analyzed using Pearson’s chi-square or Fisher’s exact 

ests. Univariate logistic regression analysis was performed to eval- 

ate the relationship between pregnancy status and IPN. Only vari- 

bles with p < 0.10 in the univariate analysis were included in the 

ultivariable logistic regression. 

The best predictors of t IPN risk were determined using the 

east absolute shrinkage and selection operator (LASSO) method. 

 dynamic nomogram was developed to visually represent this 

odel. Discrimination, calibration, and clinical utility of the IPN 

rediction model were evaluated using the area under the receiver 

perating characteristic curve (AUC), calibration plots, and decision 

urve analysis (DCA), respectively. The missing data were all less 

han 30%; assuming variables were missing at random, multiple 

mputations by chained equations were applied, as shown in Sup- 

lemental Fig. 3. Statistical significance was defined as a probabil- 

ty ( p-value ) of less than 0.05. All data were analyzed using SPSS 

ersion 25.0 software (IBM Analytics, Armonk, NY, USA) and R ver- 

ion 4.1.1 (R Foundation for Statistical Computing). 

. Results 

.1. Patients and grouping 

A total of 6898 patients were screened and all the male pa- 

ients were excluded. Among the 2980 female patients, 1527 pa- 

ients were further excluded based on age (i.e., age < 18 years or 

 49 years). Of the 1453 adult patients of childbearing age with 

P, 489 were diagnosed with HTG-AP and ultimately enrolled for 

nalysis while the remaining 968 patients were excluded because 

f other etiologies including biliary diseases and so on. Finally, 144 

atients were diagnosed with IPN, and 345 patients were non-IPN 

 Fig. 1 ). 

Among the 489 patients, 300 patients who were transferred to 

ur center within 7 days of AP onset were enrolled for further 

nalyses for IPN prediction. A total of 251 patients were assigned 

o the training set (2013–2019) and 49 patients were assigned to 

he validation set (2020–2022) (Supplemental Fig. 1). 

.2. Baseline characteristics 

The baseline characteristics of the IPN and non-IPN groups at 

dmission to our center were compared, and the results are pre- 

ented in Table 1 . The percentage of pregnant women was sig- 

ificantly higher (30.55% vs. 11.30%, p < 0.001) in the IPN group, 

hereas age and BMI had no statistical differences. Patients in the 

on-IPN group had a higher proportion of previous AP history than 

hose in the IPN group (31.59% and 12.50%, respectively, p < 0.001). 

onversely, patients in the IPN group had lower hemoglobin (Hb) 

 p < 0.001) and albumin (ALB) ( p < 0.001) levels, higher TG lev-

ls at onset ( p = 0.009), and higher alanine aminotransferase (ALT) 

 p = 0.002), aspartate aminotransferase (AST) ( p < 0.001) and 
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Fig. 1. Flowchart of the enrollment of adult HTG-AP patients of childbearing age. HTG-AP, Hypertriglyceridemia-induced acute pancreatitis; IPN, infected pancreatic necrosis. 
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lood urea nitrogen (BUN) ( p < 0.001) levels. However, the other 

aboratory test parameters were comparable with that of the non- 

PN group. 

As shown in Table 1 , the proportion of patients with SAP in the

PN group was 65.28%, higher than the non-IPN group. In addition, 

atients in the IPN group had a more than four times longer length 

f stay and an almost six times longer ICU stay than patients in 

he non-IPN group. They also had a higher morbidity rate due to 

ocal and systemic complications and an extremely high mortality 

ate of 18.06%, almost eight times higher than that of the non-IPN 

roup (2.32%; p < 0.001). 

.3. Association of pregnancy with IPN 

Univariate logistic regression analysis revealed a potential as- 

ociation between pregnancy and IPN (Supplemental Table 1) In 

odel 1 ( Table 2 ), which included only the pregnancy status vari- 

ble, pregnancy was significantly associated with an increased risk 

f IPN (odds ratio (OR): 3.452, 95% confidence interval (CI): 2.122–

.616). In model 2, after adjusting for AP, HTG, and DM history, 
299
regnancy (OR: 3.129, 95% CI: 1.901–5.151) and AP history (OR: 

.348, 95% CI: 0.198–0.614) were independently associated with 

PN. Finally, after adjusting for all potential confounding factors in 

he multivariate regression analysis, the results of model 3 sug- 

ested that pregnancy (OR: 2.578, 95% CI: 1.474–4.510), AP history 

OR: 0.367, 95%CI: 0.192–0.701), and Hb (OR: 0.969, 95% CI: 0.959–

.978) and BUN (OR: 1.113, 95%CI: 1.040–1.119) levels were inde- 

endently associated with IPN. 

.4. Nomogram development and the dynamic nomogram application 

Candidate variables were selected as four potential predictors 

ased on the 251 patients in the training cohort using the LASSO 

ethod, including the gestation weeks, acute respiratory dis- 

ress syndrome (ARDS), the ALB and serum creatinine (SCr) levels 

 Fig. 2 ). A nomogram was established to demonstrate the weights 

f these four predictors of IPN ( Fig. 3 A). The instructions for this 

omogram and dynamic nomogram application ( Fig. 3 B) are briefly 

escribed as follows: all variables were assigned a score based on 

he actual situation, from which the total score was calculated. The 
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Table 1 

Baseline characteristics and clinical outcomes of the HTG-AP patients of childbearing age with or without IPN. 

Variable Non-IPN ( n = 345) IPN ( n = 144) p-value 

Baselines 

Age, years 37.00(30.00–44.00) 35.83(30.00–44.00) 0.839 

BMI, kg/m2 25.63(23.05–27.34) 25.90(23.47–26.48) 0.790 

Pregnancy (%) 39(11.30) 44(30.55) < 0.001 

Medical histories (%) 

AP history 109(31.59) 18(12.50) < 0.001 

Fatty liver 138(40.00) 53(36.81) 0.509 

DM history 99(28.70) 30(20.83) 0.091 

HTG history 115(33.33) 37(25.69) 0.096 

Hypertension history 54(15.65) 20(13.89) 0.620 

Laboratory tests 

TG of onset, mmol/L 21.00(12.69–30.00) 27.00(16.95–30.03) 0.009 

WBC, × 109 /L 11.60(7.94–15.35) 10.64(7.56–15.50) 0.376 

Hb, g/L 111.00(94.00–128.00) 84.00(75.03–97.08) < 0.001 

PLT, × 109 /L 218.00(169.00–279.00) 241.00(145.50–333.50) 0.333 

PCT, μg/L 0.42(0.19–1.14) 0.56(0.17–1.64) 0.171 

CRP, mg/L 143.00(84.00–202.00) 128.60(55.10–185.00) 0.055 

TBL, μmol/L 15.10(10.70–21.60) 17.55(10.13–29.60) 0.052 

TP, g/L 31.40(28.00–35.10) 57.90(52.20–64.00) 0.241 

ALB, g/L 31.50(28.00–35.10) 30.00(19.00–33.00) < 0.001 

ALT, U/L 22.00(16.00–31.00) 26.00(18.00–45.00) 0.002 

AST, U/L 24.00(18.00–37.00) 33.00(19.00–56.00) < 0.001 

BUN, mmol/L 3.40(2.25–4.80) 5.00(3.00–10.30) < 0.001 

SCr, μmol/L 42.00(35.15–52.25) 44.50(31.18–108.23) 0.145 

D-dimer, mg/L 4.50(1.77–7.72) 3.56(1.49–8.00) 0.343 

Outcomes (%) 

Mortality 8(2.32) 26(18.06) < 0.001 

SAP 58(16.81) 94(65.28) < 0.001 

LOS, days 8.00(5.00–13.00) 33.0(15.25–57.75) < 0.001 

Length of ICU stay, days 3.00(0.00–6.50) 17.0(6.00–36.75) < 0.001 

Complications (%) 

ARDS 67(19.42) 81(56.25) < 0.001 

AKI 44(12.75) 62(43.06) < 0.001 

ALI 3(0.87) 13(9.03) < 0.001∗

ACS 11(3.19) 10(6.94) 0.062 

Digestive tract fistula 2(0.58) 47(32.64) < 0.001∗

Abdominal hemorrhage 4(1.16) 28(19.44) < 0.001∗

Portal vein thrombosis 3(0.87) 10(6.94) < 0.001∗

Sepsis 7(2.03) 43(29.86) < 0.001 

Intestinal obstruction 1(0.29) 14(9.72) < 0.001∗

DKA 12(3.48) 5(3.47) 1.000∗

HTG-AP, hypertriglyceridemia-induced acute pancreatitis; IPN, infected pancreatic necrosis; BMI, body mass index; AP, acute pancreatitis; DM, diabetes mellitus; HTG, 

hypertriglyceridemia; WBC, white blood cell; Hb, hemoglobin; PCT, procalcitonin; CRP, C-reactive protein; PLT, platelet; TBL, total bilirubin level; TP, total protein; ALB, 

albumin; ALT, Alanine aminotransferase; AST, aspartate aminotransferase; BUN, blood urea nitrogen; SCr, serum creatinine; HTG-AP, hypertriglyceridemia-induced acute 

pancreatitis; IPN, infected pancreatic necrosis; SAP, severe acute pancreatitis; LOS, length of stay; ICU, intensive care unit; ARDS, acute respiratory distress syndrome; AKI, 

acute kidney injury; ALI, acute liver injury; ACS, abdominal compartment syndrome; DKA, diabetic ketoacidosis. ∗ Fisher’s exact test. 

Fig. 2. Texture feature selection for IPN prediction using the LASSO generalized linear models. (A) LASSO coefficient profiles of the 40 candidate predictors. A coefficient 

profile plot was produced against the log ( λ) sequence. (B) Selection of the optimal penalization coefficient in the LASSO regression. Based on the minimum value criterion, 

dotted vertical lines were drawn at the optimal values to obtain four features with non-zero coefficients as the optimal predictors. A λ value of 0.04672, with log ( λ), −3.063 

was chosen (minimum criteria) according to 10-fold cross-validation. LASSO: least absolute shrinkage and selection operator. 
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Fig. 3. The nomogram for IPN prediction in adult HTG-AP patients of childbearing age. (A)Development of the nomogram. (B)The online application of this dynamic nomo- 

gram. IPN, infected pancreatic necrosis; HTG-AP, hypertriglyceridemia-induced acute pancreatitis; ARDS, acute respiratory distress syndrome. 
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otal score was used to predict IPN risk in adult patients of child- 

earing age with HTG-AP admitted within 7 days of onset. 

The dynamic nomogram can be accessed at https://htgap. 

hinyapps.io/HTGAP_DN/ or by scanning the QR code in Supple- 

ental Fig. 2. The association of the variables with IPN was pre- 

ented in Supplemental Table 2. 

.5. Evaluation of the model prediction performance and clinical 

pplication 

The nomogram was reliable in terms of its prediction perfor- 

ance. As shown in Fig. 4 , the AUC of the nomogram was 0.867

95% CI: 0.794–0.940) in the training set and 0.957 (95% CI: 0.855–
301
.0 0 0) in the validation set. Other discrimination parameters are 

isted in Supplemental Table 3. Calibration plots indicated that the 

redicted probability of the nomogram was consistent with the ac- 

ual probability. Regarding clinical application, DCA was performed 

o determine the clinical applicability of the nomogram, which re- 

ealed that a net clinical benefit was attainable for patients with a 

redicted probability between the 2% and 78% thresholds. 

. Discussion 

In this study, we described the clinical features of female pa- 

ients of childbearing age with HTG-AP and revealed that preg- 

ancy is an independent risk factor for IPN. Meanwhile, we also 

https://htgap.shinyapps.io/HTGAP_DN/
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Fig. 4. The predictive performance of the nomogram in the training and validation set. Receiver operating characteristic (ROC) curves of the nomogram in the training 

cohort(A) and validation cohort (B). Calibration curve of the nomogram in the training cohort(C) and validation cohort (D). Decision curve analysis in the training cohort (E) 

and validation cohort (F). 
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Table 2 

Association between pregnancy and IPN in different logistic regression models. 

Odds Ratio (95%CI) p-value 

Model 1 

Pregnancy 3.452 (2.122–5.616) < 0.001 

Model 2 

Pregnancy 3.129(1.901–5.151) < 0.001 

AP history 0.348(0.198–0.614) < 0.001 

DM history 0.853(0.520–1.399) 0.530 

HTG history 0.930(0.578–1.495) 0.764 

Model 3 

Pregnancy 2.578(1.474–4.510) 0.001 

AP history 0.367(0.192–0.701) 0.002 

DM history 1.074(0.600–1.923) 0.810 

HTG history 0.922(0.535–1.591) 0.772 

Hb, g/L 0.969(0.959–0.979) < 0.001 

TBL, μmol/L 1.012(0.997–1.026) 0.123 

ALB, g/L 1.000(0.999–1.000) 0.190 

BUN, mmol/L 1.113(1.040–1.190) 0.002 

SCr, μmol/L 0.998(0.994–1.002) 0.372 

IPN, infected pancreatic necrosis; AP, acute pancreatitis; DM, diabetes mellitus; HTG, 

hypertriglyceridemia; Hb, hemoglobin; PLT, platelet; TBL, total bilirubin level; ALB, 

albumin; BUN, blood urea nitrogen; SCr, serum creatinine. 
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eveloped a dynamic nomogram composed of factors such as ges- 

ation weeks, ARDS, ALB levels, and SCr level to predict IPN in pa- 

ients admitted within 7 days of onset, providing a novel tool for 

arly warning of IPN 

Pregnancy is a special physiological period that may contribute 

o a potential deterioration of AP due to the additional burden on 

any organs caused by the fetus. IPN is one of the most trou- 

lesome and life-threatening complications of SAP [15 , 21] with an 

xtremely high mortality rate of 40% if complicated with ongoing 

r new onset of organ dysfunction [15 , 18 , 22] . In this study, we

ocused on a special population of female patients of childbear- 

ng age with HTG-AP to investigate the potential relationship be- 

ween pregnancy and the IPN risk. As shown in Table 1 , the IPN

roup had a high proportion of pregnant women and patients with 

igher TG levels at onset, higher indicators of poor liver (ALT and 

ST) and renal functions (BUN), and lower Hb and ALB levels Low 

b and ALB levels were strongly associated with poor situations 

n critically ill patients [23–26] ; therefore, we included these two 

ariables for further logistic regression analyses. Meanwhile, a mul- 

icenter cohort study has revealed that a higher TG level is associ- 

ted with a severe course of AP [27] , consistent with the findings 

f our study. Elevated levels of organ function indicators, includ- 

ng ALT, AST, BUN, and SCr, suggest a high incidence of organ dys- 

unctions, consistent with the observed conditions of our patients. 

owever, the proportion of patients with previous AP history in 

he non-IPN group was double that of the IPN group. A possible 

xplanation for this difference is that, to some extent, IPN develop- 

ent resuls in a much worse clinical outcome, leading to a higher 

ossibility of mortality during the first episode of SAP. In other 

ords, patients who suffered from IPN or other severe complica- 

ions of SAP experienced a grievous and life-threatening episode 

nd thus developed stronger health consciousness to avoid recur- 

ence. As shown in Table 1 , patients in the IPN group experienced a

orse course of HTG-AP, with a higher mortality rate, a higher pro- 

ortion of SAP, a longer hospital stay, a longer ICU stay, and higher 

orbidity due to organ dysfunctions and local complications, con- 

istent with the previous reports [22 , 28] . 

Pregnancy is associated with the deterioration of many diseases, 

uch as inflammatory bowel disease [29] . However, few studies 

ave explored the relationship between pregnancy and the com- 

lications of SAP, especially IPN. In our study, univariate logistic 

egression analysis indicated that pregnancy, previous AP history, 

nd the levels of Hb, TBL, ALB, BUN, and SCr were associated with 

PN (Supplemental Table 1). In addition, we performed multivariate 
303
ogistic regression analyses to identify independent risk factors for 

PN ( Table 2 ). We successively established three models to verify 

he sensitivity of pregnancy as an independent risk factor for IPN, 

ncluding pregnancy alone, pregnancy and previous medical histo- 

ies, and pregnancy, previous medical histories, and laboratory test 

arameters. Although the OR of pregnancy decreased from 3.452 

o 2.578 after adjusting for all potential confounding factors, it was 

till statistically significant with a p-value of 0.002, confirming a 

igh correlation between pregnancy and a high risk of IPN. In ad- 

ition, no previous AP history, a lower Hb level, and higher TBL 

nd BUN levels were associated with a higher risk of IPN. Sun 

t al. revealed that the level of hematocrit and BUN were indepen- 

ent risk factors with IPN [30] , consistent with our findings. An 

ncreased TBL level indicates liver injury, such as biliary obstruc- 

ion, which was possibly related to the compression of pancreatic 

ecrosis and/or portal vein thrombosis. 

In this study, we developed and validated a dynamic nomogram 

o predict IPN in adult patients of childbearing age with HTG-AP 

ho were admitted within 7 days of onset. Organ dysfunction typ- 

cally develops in the early course of SAP, determining the clini- 

al process and contributing to outcomes [4 , 31] . In contrast, IPN is 

enerally regarded as a late event during AP [32] . Padhan RK et al. 

evealed that primary organ failure that developed early because 

f pancreatitis was significantly associated with IPN [33] . There- 

ore, in our prediction, early ARDS occurrence (within 7 days of 

nset) was used as one of the parameters affecting late IPN occur- 

ence. Four candidate variables were finally selected by the LASSO 

ethod, including gestation weeks, ARDS occurrence, the ALB level 

nd the SCr level. The weights of these four parameters were pre- 

ented by the nomogram ( Figs. 2 and 3 A). 

Both ALB and SCr are well-established markers of more severe 

ourses of AP [34–36] , which may explain their potential predictive 

alue for IPN. Moreover, Shi et al. revealed that gestation weeks 

nd ARDS are risk factors for fetal death and SAP in patients with 

P in pregnancy [37] , which supports and explains our results con- 

iderably. In addition, we developed an online application of this 

ynamic nomogram for simplicity and utility avoiding the calcu- 

ation difficulty of continuous variables for easy use ( Fig. 3 B). In 

ummary, this is the first prediction model for IPN for female pa- 

ients of childbearing age with HTG-AP, providing a novel tool for 

isk stratification. 

However, this study had some limitations. (1) This study was 

etrospective. However, we unsured to minimize information bias 

y reassessing the medical records and rechecking imaging mani- 

estation. (2) This study was conducted at one of the largest ter- 

iary referral centers for SAP in China. Therefore, patients enrolled 

n this study suffered from more severe conditions and higher mor- 

idity from complications, which may introduce selection bias and 

imit the generalizability of the findings to other populations or 

ealthcare settings. (3) The interventions for the fetuses in the 

regnant patients with HTG-AP were performed at local hospitals 

here they were first admitted; therefore, we had little informa- 

ion about the fetuses. (4) The sample size in our prediction model 

s still limited; therefore, further validations with a larger sample 

ize are required. 

In conclusion, we focused on the female patients of childbear- 

ng age with HTG-AP to develop a novel prediction for IPN in this 

tudy. We revealed that pregnancy is an independent risk factor for 

PN. The web-based dynamic nomogram can provide early warn- 

ng and risk stratification for IPN occurrence in patients admitted 

ithin 7 days of onset. 
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