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A b s t r a c t 

Introduction: Post-acute pancreatitis diabetes mellitus (PPDM-A) is 
a non-negligible sequela of acute pancreatitis (AP), as it has a greater risk 
of mortality and development of pancreatic cancer compared to type 2 di-
abetes mellitus (T2DM). Early screening and diagnosis after the onset of 
pancreatitis are crucial for the outcome of patients. We aimed to establish 
a predictive nomogram for PPDM-A for early screening and identification.
Material and methods: A total of 130 patients diagnosed with PPDM-A and 
260 gender-matched non-diabetic AP (non-PPDM-A) patients were retro-
spectively included in this study. They were assigned to a  training cohort 
and a validation cohort with a ratio of 7:3. General information and essen-
tial clinical indicators were collected. The Chinese visceral fat index (CVAI) 
was calculated. Multiple logistic regression was applied to analyze the risk 
factors of PPDM-A in the training cohort and a predictive model was built. 
This model was verified in a validation cohort.
Results: CVAI, admission blood glucose value (GLU), blood amylase (AMY), 
recurrent acute pancreatitis (RAP), moderately severe acute pancreatitis 
(MSAP), and severe acute pancreatitis/critical acute pancreatitis (SAP/CAPA) 
are risk factors for PPDM-A. The area under the curve (AUC) of the prediction 
model was 0.917. When the cut-off value was 0.356, the sensitivity was 
0.888, the specificity was 0.809, and the k was 0.679. The Hosmer-Leme-
show Hosmer test showed a good fit.
Conclusions: CVAI, GLU, AMY, RAP, and severity of AP are risk factors for 
PPDM-A. The predictive nomogram established in this study can effectively 
predict the occurrence of PPDM-A.
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Introduction

Acute pancreatitis (AP) is a  clinical condition that currently affects 
33.74 out of every 100,000 people per year [1], and it is expected to 
increase to 81.8 cases per 100,000 people annually by 2030 [2]. Initially, 
AP is a kind of aseptic inflammation, leading to varying levels of systemic 
inflammatory response syndrome (SIRS). While most patients (80%) ex-
perience mild symptoms, a small number of patients may suffer from se-
vere symptoms [3, 4]. Studies indicate that 10.7% of patients experience 
recurrent acute pancreatitis (RAP) [5], and 35% suffer from pancreatic 
exocrine insufficiency (EPI) [6] after being discharged from the hospital 
following an AP episode. Additionally, 25% of AP patients develop diabe-

https://www.editorialsystem.com/editor/ams/article/380416/view/
mailto:gangluo820@126.com
https://doi.org/
https://www.ncbi.nlm.nih.gov/mesh/68003920


Jiali Xu, Guiyu Wang, Xueying Mao, Zhouyue Zhang, Mingming Deng, Gang Luo

1192� Arch Med Sci 4, August / 2025

tes after discharge, with 70% requiring long-term 
insulin therapy [7].

Post-acute pancreatitis diabetes mellitus 
(PPDM-A), also known as pancreatogenic diabe-
tes mellitus type 3c, is a type of diabetes resulting 
from exocrine pancreas dysfunction. This dysfunc-
tion prevents the pancreas from secreting insulin, 
leading to insulin deficiency [8]. Type 3c diabetes 
is caused by various exocrine pancreatic diseases, 
such as acute and chronic pancreatitis, pancreatic 
ductal adenocarcinoma, pancreatic cysts, pancre-
atic surgery, and pancreatic trauma [9], among 
which acute pancreatitis is the most common 
cause. The mechanism of type 3c diabetes is still 
unclear and may involve protracted inflammation, 
β cell compensation, lipolysis, intestinal hormone 
secretion change, and iron metabolism change 
[10]. Patients with PPDM-A have reduced insulin 
secretion but increased insulin sensitivity com-
pared to T2DM, requiring vigilance for hypogly-
cemia [11]. In addition, PPDM-A confers a higher 
mortality risk and a greater danger of developing 
pancreatic cancer than type 2 diabetes mellitus 
(T2DM) [12]. 

PPDM is the most common disease in second-
ary diabetes. Its incidence rate is second only to 
type 2 diabetes; thus it is increasingly garnering 
attention. Zhang et al. have established a robust 
predictive model using nine clinical variables: ad-
mission blood glucose levels (GLU), body mass 
index (BMI), age, non-alcoholic fatty liver disease 
(NAFLD), uric acid (UA), smoking, cardiovascu-

lar disease, alanine aminotransferase (ALT), and 
high-density lipoprotein (HDL) [13]. The AUC of 
the model is 0.819. Despite the use of multiple 
indicators, this model does not include indicators 
related to pancreatic damage. In this study, we 
analyzed the characteristics of the patients and 
the results of laboratory tests. Based on this, we 
included an indicator of pancreatic necrosis (PN) 
and established a  new predictive model. This 
model can assist healthcare professionals in iden-
tifying the early symptoms of PPDM-A, thus help-
ing to prevent or slow down the progression and 
onset of diabetes.

Material and methods

Patients   

The study focused on patients who were diag-
nosed with AP for the first time at the Affiliated 
Hospital of Southwest Medical University between 
July 2013 and January 2023. Criteria for inclusion 
in the PPDM-A group are as follows: (1) Meets the 
diagnostic criteria for AP. Based on the severity 
of AP, it can be classified into various categories 
such as moderately acute pancreatitis (MAP), 
moderately severe acute pancreatitis (MSAP), se-
vere acute pancreatitis (SAP), and critical acute 
pancreatitis (CAP) [14]; (2) satisfies the diagnos-
tic criteria for diabetes [8]; (3) experiencing new-
ly diagnosed diabetes after the primary AP, with 
an interval of over 3 months. Exclusion criteria:  
(1) previous history of diabetes; (2) previous his-

Figure 1. Flow chart for PPDM-A and non-PPDM-A selection
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tory of pancreatitis; (3) < 18 years old; (4) lack of 
clinical information. The PPDM-A  group consist-
ed of 130 patients, while the non-PPDM-A group 
consisted of 260 patients with AP but without 
diabetes mellitus within the same time frame, se-
lected randomly and matched for gender at a ratio 
of 2 : 1. All 390 patients were divided into two 
groups: a training cohort consisting of 273 cases 
and a  validation cohort consisting of 117 cases, 
following a 7 : 3 ratio (Figure 1).

Data collection   

General information of hospitalized patients 
was collected. It included gender, age, history of 
drinking, body mass index (BMI), fatty liver dis-
ease (FLD), white blood cells (WBC), neutrophils 
(NEUT), uric acid (UA), triglyceride (TG), cholester-
ol (TC), low-density lipoprotein (LDL), high-density 
lipoprotein (HDL), admission blood glucose value 
(GLU), calcium (Ca), blood amylase (AMY), aspar-
tate aminotransferase (ALT), severity of AP, and 
recurrent acute pancreatitis (RAP). The Chinese 
visceral fat index (CVAI) was calculated.

Definitions

(1) �PPDM-A: no previous diabetic basis; diagnosed 
with diabetes at least 3 months after discharge 
from the primary AP. 

(2) �The patient’s waist circumference (WC) and 
CVAI were estimated using the following for-
mula:

WC (cm) (male) = Height (cm)/2 – 11,  
WC (cm) (female) = Height (cm) /2 – 13,

CVAI (male) = –267.93 + 0.68 × age (years) + 
0.03 × BMI (kg/m2) + 4.00 × WC (cm) + 22.00 × 
Log10(TG) (mmol/l) – 16.32 × HDL (mmol/l),

CVAI (female) = –187.32 + 1.71 × age (years) 
+ 4.32 × BMI (kg/m2) + 1.12 × WC (cm) + 39.76 × 
Log10(TG) (mmol/l) – 11.66 × HDL (mmol/l).

Statistical analysis  

Statistical software such as R-4.2.2, R Studio, 
and SPSS 23 was used for data analysis. SPSS 23 
was used to calculate the cut-off of the quantita-
tive data, which was then converted to qualitative 
data and expressed as a proportion or rate. Mul-
tivariate logistic regression analysis was carried 
out on the risk factors of PPDM-A in the training 
cohort, and the model and nomogram were cre-
ated. The model was evaluated using data from 
the validation cohort. The accuracy, discrimina-
tion, and calibration of the prediction model were 
assessed using receiver operating characteristic 
(ROC) curves, the Hosmer-Lemeshow test, and 
calibration plots. The clinical validity of the pre-
diction model was assessed using decision curve 
analysis (DCA). All statistical tests were bilateral, 

and a p-value of < 0.05 was considered to indicate 
statistical significance.

Results

Baseline characteristics of all patients

In this study, a total of 390 patients were divid-
ed into a training group of 273 cases and a vali-
dation group of 117 cases, following a 7 : 3 ratio. 
There were no significant differences in baseline 
characteristics between the two groups (p > 0.05) 
(Table I).

Univariate and multivariate logistic 
regression outcome

The univariate logistic regression analysis re-
vealed a  correlation between the incidence of 
PPDM-A and factors such as age, FLD, BMI, CVAI, 
WBC, NEUT, UA, TC, TG, HDL, GLU, Ca, AMY, ALT, 
RAP, and the severity of AP (p < 0.05).  Gender, 
history of drinking, and LDL had no statistical 
significance (p > 0.05), as shown in Table II. Next, 
multivariate logistic regression analysis identified 
independent factors including CVAI (OR = 2.593, 
95% CI: 1.114–6.184, p = 0.028), GLU (OR = 5.592, 
95% CI: 2.327–14.186, p < 0.001), AMY (OR = 
0.141, 95% CI: 0.040–0.466, p = 0.002), the sever-
ity of AP [MSAP (OR = 3.533, 95% CI: 1.400–9.189, 
p = 0.008), SAP/CAP (OR = 3.752, 95% CI: 1.224–
11.827, p = 0.021)] and RAP (OR = 25.313, 95% CI: 
8.928–82.850, p < 0.001) (Table II).

Construction and validation of the 
nomogram 

A predictive nomogram for PPDM-A (Figure 2) 
was constructed based on the above independent 
risk factors determined by multivariate logistic 
regression analysis. Simultaneously, a  prediction 
model was built: Logit (P) = -–.837 + 0.947 × 
CVAI(0/1) + 1.761 × GLU(0/1) – 1.837 × AMY(0/1) 
+ 3.041 × RAP(0/1) + 1.284 × MSAP + 1.355 × 
SAP/CAP. In the training cohort, the area under 
the curve (AUC) was assessed at 0.917 (95% CI: 
0.882–0.952), as shown in Figure 3 A. With a cut-
off value of 0.356, the sensitivity and specificity 
were identified to be 0.888 and 0.809 respectively, 
and the 10-fold cross-validation k was calculated 
to be 0.679. The calibration curve was on the brink 
of the ideal diagonal line (Figure 4 A). Moreover, 
the decision curve analysis (DCA) results indicated 
a considerably higher net benefit in the predictive 
model (Figure 5 A). The nomogram was then val-
idated on an internal validation group of 117 pa-
tients. This internal validation estimated the AUC 
to be 0.869 (95% CI: 0.793–0.944), thereby con-
firming the good accuracy of the nomogram. The 
model also demonstrated excellent consistency, 
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Table I. Baseline characteristics of all patients

Variables Total
(n = 390)

Training cohort
(n = 273)

Validation cohort
(n = 117)

c2 P-value

Gender, n (%): 1.170 1.191

 Male 258 (66) 175 (64) 83 (71)

 Female 132 (34) 98 (36) 34 (29)

Age, n (%): 1.346 0.246

 ≤ 43 years old 116 (30) 86 (32) 30 (26)

 > 43 years old 274 (70) 187 (68) 87 (74)

History of drinking, n (%) 0.563 0.453

 – 241 (62) 172 (63) 69 (59)

 + 149 (38) 101 (37) 48 (41)

FLD, n (%): 0.115 0.735

 – 235 (60) 163 (60) 72 (62)

 + 155 (40) 110 (40) 45 (38)

BMI, n (%): 0.072 0.788

 ≤ 24.97 (kg/m2) 226 (58) 157 (58) 69 (59)

 > 24.97 (kg/m2) 164 (42) 116 (42) 48 (41)

CVAI, n (%): 0.001 0.005 0.945

 ≤ 63.11 249 (64) 174 (64) 75 (64)

 > 63.11 141 (36) 99 (36) 42 (36)

WBC, n (%): 0.005 0.945

 ≤ 10.15 (109/l) 141 (36) 99 (36) 42 (36)

 > 10.15 (109/l) 249 (64) 174 (64) 75 (64)

NEUT, n (%): 0.409 0.523

 ≤ 8.32 (109/l) 146 (37) 105 (38) 41 (35)

 > 8.32 (109/l) 244 (63) 168 (62) 76 (65)

UA, n (%): 0.482 0.487

 ≤ 345.05 (μmol/l) 227 (58) 162 (59) 65 (56)

 > 345.05 (μmol/l) 163 (42) 111 (41) 52 (44)

TC, n (%): 0.195 0.658

 ≤ 6.68 (mmol/l) 312 (80) 220 (81) 92 (79)

 > 6.68 (mmol/l) 78 (20) 53 (19) 25 (21)

TG, n (%): 0.001 0.982

 ≤ 2.92 (mmol/l) 227 (58) 159 (58) 68 (58)

 > 2.92 (mmol/l) 163 (42) 114 (42) 49 (42)

HDL, n (%): 0.111 0.739

 ≤ 0.84 (mmol/l) 122 (31) 84 (31) 38 (32)

 > 0.84 (mmol/l) 268 (69) 189 (69) 79 (68)

LDL, n (%): 0.323 0.570

 ≤ 1.96 (mmol/l) 94 (24) 68 (25) 26 (22)

 > 1.96 (mmol/l) 296 (76) 205 (75) 91 (78)

GLU, n (%): 2.774 0.096

 ≤ 8.10 (mmol/l) 232 (59) 155 (57) 77 (66)

 > 8.10 (mmol/l) 158 (41) 118 (43) 40 (34)

Ca, n (%): 0.193 0.660

 ≤ 2.18 (mmol/l) 137 (35) 94 (34) 43 (37)

 > 2.18 (mmol/l) 253 (65) 179 (66) 74 (63)
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Variables Total
(n = 390)

Training cohort
(n = 273)

Validation cohort
(n = 117)

c2 P-value

AMY, n (%): 0.075 0.784

 ≤ 53 (U/l) 46 (12) 33 (12) 13 (11)

 > 53 (U/l) 344 (88) 240 (88) 104 (89)

ALT, n (%): 0.001 0.980

 ≤ 75.8 (U/l) 283 (73) 198 (73) 85 (73)

 > 75.8 (U/l) 107 (27) 75 (27) 32 (27)

Severity, n (%): 1.478 0.477

 MAP 197 (51) 135 (49) 62 (53)

 MSAP 115 (29) 79 (29) 36 (31)

 SAP/CAP 78 (20) 59 (22) 19 (16)

RAP, n (%): 1.601 0.206

 – 290 (74) 208 (76) 82 (70)

 + 100 (26) 65 (24) 35 (30)

- no, + yes, median comparison p-values are from c2 test, FLD – fatty liver disease, BMI – body mass index, CVAI – Chinese visceral fat 
index, WBC – white blood cells, NEUT – neutrophils, UA – uric acid, TC – cholesterol, TG – triglyceride, HLD – high-density lipoprotein,  
LDL – low-density lipoprotein, GLU – admission blood glucose value, Ca – calcium, AMY – blood amylase, ALT – aspartate aminotransferase, 
MAP – moderately acute pancreatitis, MSAP – moderately severe acute pancreatitis, SAP – severe acute pancreatitis, CAP – critical acute 
pancreatitis, RAP – recurrent acute pancreatitis.

Table II. Univariate and multivariate logistic regression results 

Variables Univariate analysis Multivariate analysis

OR (95% CI) P-value OR (95% CI) P-value

Gender, n (%): 0.946 –

 Male Reference

 Female 1.018 (0.602, 1.708)

Age, n (%): 0.002 0.868

 ≤ 43 years old Reference Reference

 > 43 years old 0.434 (0.255, 0.737) 1.086 (0.413, 2.946)

History of drinking, n (%): 0.058 –

 – Reference

 + 1.643 (0.983, 2.745)

FLD, n (%): < 0.001 0.289

 – Reference Reference

 + 4.904 (2.891, 8.463) 1.630 (0.657, 4.044)

BMI, n (%): < 0.001 0.189

 ≤ 24.97 (kg/m2) Reference Reference

 > 24.97 (kg/m2) 3.133 (1.876, 5.296) 1.747 (0.757, 4.045)

CVAI, n (%): < 0.001 0.028

 ≤ 63.11 Reference Reference

 > 63.11 2.442 (1.459, 4.112) 2.593 (1.114, 6.184)

WBC, n (%): 0.008 0.113

 ≤ 10.15 (109/l) Reference Reference

 > 10.15 (109/l) 2.103 (1.225, 3.698) 0.192 (0.019, 1.274)

NEUT, n (%): < 0.001 0.149

 ≤ 8.32 (109/l) Reference Reference

 > 8.32 (109/l) 2.610 (1.516, 4.613) 4.273 (0.677, 39.126)

Table I. Cont.
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Variables Univariate analysis Multivariate analysis

OR (95% CI) P-value OR (95% CI) P-value

UA, n (%): 0.001 0.104

 ≤ 345.05 (μmol/l) Reference Reference

 > 345.05 (μmol/l) 2.352 (1.415, 3.937) 2.026 (0.869, 4.829)

TC, n (%): < 0.001 0.902

 ≤ 6.68 (mmol/l) Reference Reference

 > 6.68 (mmol/l) 3.179 (1.724, 5.940) 1.079 (0.318, 3.612)

TG, n (%): < 0.001 0.755

 ≤ 2.92 (mmol/l) Reference Reference

 > 2.92 (mmol/l) 3.539 (2.111, 6.011) 0.830 (0.246, 2.591)

HDL, n (%): 0.013 0.570

 ≤ 0.84 (mmol/l) Reference Reference

 > 0.84 (mmol/l) 0.510 (0.299, 0.868) 1.317 (0.519, 3.516)

LDL, n (%): 0.447 –

 ≤ 1.96 (mmol/l) Reference

 > 1.96 (mmol/l) 0.802 (0.456, 1.427)

GLU, n (%): < 0.001 < 0.001

 ≤ 8.10 (mmol/l) Reference Reference

 > 8.10 (mmol/l)  9.462 (5.360, 17.271) 5.592 (2.327, 14.186)

Ca, n (%): 0.021 0.203

 ≤ 2.18 (mmol/l) Reference Reference

 > 2.18 (mmol/l) 0.544 (0.323, 0.914) 0.554 (0.221, 1.378)

AMY, n (%):  0.004 0.002

 ≤ 53 (U/l) Reference Reference

 > 53 (U/l) 0.335 (0.157, 0.700) 0.141 (0.040, 0.466)

ALT, n (%): 0.027 0.524

 ≤ 75.8 (U/l) Reference Reference

 75.8 (U/l) 0.507 (0.272, 0.912) 1.370 (0.514, 3.628)

Severity, n (%): < 0.001

 MAP Reference Reference

 MSAP 5.659 (2.974, 11.093) 3.533 (1.400, 9.189) 0.008

 SAP/CAP 10.268 (5.100, 21.487) 3.752 (1.224, 11.827) 0.021

RAP, n (%): < 0.001 < 0.001

 – Reference Reference

 + 39.587 (17.734, 101.719) 25.313 (8.928, 82.850)

– no, + yes, FLD – fatty liver disease, BMI – body mass index, CVAI – Chinese visceral fat index, WBC – white blood cells, NEUT – neutrophils, 
UA – uric acid, TC – cholesterol, TG – triglyceride, HLD – high-density lipoprotein, LDL – low-density lipoprotein, GLU – admission 
blood glucose value, Ca – calcium, AMY – blood amylase, ALT – aspartate aminotransferase, MAP – moderately acute pancreatitis,  
MSAP – moderately severe acute pancreatitis, SAP – severe acute pancreatitis, CAP – critical acute pancreatitis, RAP – recurrent acute 
pancreatitis.

Table II. Cont.

with the calibration curve of the validation group 
closely adhering to the ideal diagonal line (Figure 
4 B). The DCA also underscored the significant 
net benefit of the prognostic model (Figure 5 B). 
The Hosmer-Lemeshow test indicated a good fit 
for both the training (p = 0.860) and validation 
cohorts (p = 0.592). Lastly, the variance inflation 
factor (VIF) confirmed that there was no collinear-
ity between variables in the final model (VIF ≤ 2).

Discussion

In this retrospective study, we identified CVAI, 
GLU, AMY, RAP, and the severity of acute pancre-
atitis as risk factors for PPDM-A. We developed 
a  predictive model incorporating these five fac-
tors, taking into account basic patient characteris-
tics, various laboratory results, the degree of pan-
creatic necrosis, and other patient indicators. We 
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Figure 2. Predictive nomogram for PPDM-A

CVAI – China visceral fat index, 0 – CVAI ≤ 63.11, 1 – CVAI > 63.11. GLU – admission blood glucose value, 0 – GLU ≤ 8.10 (mmol/l), 
1 – GLU > 8.10 (mmol/l). AMY – blood amylase, 0 – ≤ 53 (U/l), 1 – > 53 (U/l). RAP – recurrent acute pancreatitis, 0 – no, 1 – yes. 
Severity – severity of acute pancreatitis, 1 – moderately severe acute pancreatitis (MAP), 2 – moderately severe acute pancreatitis 
(MSAP), 3 – severe acute pancreatitis/critical acute pancreatitis (SAP/CAP).
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evaluated our model using the ROC and DCA, both 
of which indicated that the model has a  strong 
predictive value. Early identification of PPDM-A al-
lows for timely interventions, which can lower the 
risk of diabetes and enhance patients’ quality of 
life in the long term.

A commonly used indicator to evaluate viscer-
al fat is the CVAI, which incorporates variables 
such as WC, BMI, TG, and HDL, with adjustments 
for gender and age. Compared with BMI and 
WC, CVAI has a  stronger correlation with insu-
lin resistance and serves as a better predictor of 
metabolic syndrome, hypertension, and diabetes 
[15]. Multiple studies have investigated the rela-
tionship between CVAI and diabetes [16–21], but 
none have utilized it to predict PPDM-A. Howev-
er, due to the retrospective design of our study, 
accurate WC measurements for patients were not 
available and had to be estimated from a formula. 
Consequently, the CVAI value obtained was also 
an estimation. Therefore, in addition to consider-
ing patients’ body mass index (BMI) at the time 
of hospital admission, we should also take into 
account their estimated WC and CVAI.

Patients suffering from AP who are under stress 
may develop irregularities in glucose metabolism, 
leading to a  temporary spike in blood glucose 
levels. While most patients’ blood glucose lev-
els return to normal as their condition improves, 
some may develop PPDM-A over time. The specif-
ic mechanism of this process remains to be stan-
dardized. Our study indicates that patients with 
high blood glucose levels (GLU > 8.10  mmol/l) 
faced a  significantly higher risk of developing 
PPDM-A; their risk was five times that of patients 
with lower blood glucose levels (OR = 5.592). This 
finding aligns with those of a similar study con-
ducted by Zhang et al. [13].

Limited studies have been conducted on the 
association between amylase and PPDM-A. Our 
findings suggest that blood amylase levels be-
low 53 U/l could increase the risk of developing 

PPDM-A. While amylase levels typically increase 
during acute pancreatitis, the extent of this in-
crease does not necessarily correlate with disease 
severity. Studies have revealed that individuals 
with EPI tend to have lower amylase levels com-
pared to those with normal exocrine secretion 
[22]. This could be linked to the quantity and 
functionality of acinar cells in the pancreas. How-
ever, a more comprehensive understanding of this 
mechanism would necessitate further research.

This study revealed that the severity levels of 
AP and RAP were risk factors for PPDM-A, in line 
with previous studies [23–27]. The severity of AP 
is largely dependent on the intensity of pancreat-
ic necrosis (PN) [23]. It was suggested in another 
study that necrosis in the tail of the pancreas pos-
es a higher risk for diabetes development than ne-
crosis in the head or body, given the tail’s higher 
insulin distribution [28]. Comparatively, patients 
with AP exhibited a  significant increase in total 
pancreatic volume than those with RAP. Frequent 
AP attacks can lead to inflammation, causing ac-
inar cell atrophy and a  subsequent decrease in 
pancreatic volume. This shows a certain continu-
ity between a  single episode of AP, RAP, and CP 
with PEI [27]. However, a meta-analysis revealed 
no significant correlation between RAP and the 
occurrence of PPDM-A [29]. This could be attribut-
ed to the inclusion of only three studies in the 
analysis, and the fact that most of these studies 
did not specify whether patients had multiple AP 
episodes. Hence, future research should focus on 
conducting more prospective studies to elucidate 
this relationship.

Our study did have a few limitations that should 
be taken into consideration. Firstly, our research 
was only conducted at a  single center. Although 
our model has undergone internal validation, ex-
ternal verification along with data from multiple 
centers would provide a  more robust analysis. 
Secondly, we did not have access to precise waist 
circumference measurements for all patients, 

Figure 5. Decision curves (DCA) for the training cohort (A) and the validation cohort (B)
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obliging us to estimate them using a  particular 
formula. Consequently, the CVAI derived based on 
these estimated waist circumferences may not be 
entirely accurate. Lastly, given that our study was 
retrospective, the conclusions drawn should be 
approached with a degree of caution. We strongly 
recommend that these findings be further validat-
ed through prospective studies.

In conclusion, the study conducted identified 
CVAI, GLU, RAP, and the severity of AP as indepen-
dent factors increasing the risk of PPDM-A. The 
predictive model that we developed using these 
influential factors demonstrated efficacy in antic-
ipating the risk of PPDM-A. When these factors 
are detected, it is crucial to act with prudence and 
initiate early intervention to mitigate the risk of 
PPDM-A.
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