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Abstract: Objective To investigate the risk factors for post-acute pancreatitis diabetes mellitus (PPDM-A) in patients with acute
pancreatitis (AP) , to construct a nomogram prediction model, and to provide a reference for the development of individualized
treatment regimens. Methods A total of 351 patients with AP who were admitted to Xuzhou Municipal Hospital Affiliated to
Xuzhou Medical University from June 2021 to January 2025 were prospectively enrolled, and they were randomly divided into

modeling group with 246 patients and validation group with 105 patients at a ratio of 7:3. According to the presence or absence of
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PPDM-A in the patients with AP, the modeling group was further divided into PPDM-A group with 86 patients and non-PPDM-A
group with 160 patients. Clinical data were collected from all patients. The least absolute shrinkage and selection operator (LASSO)
regression analysis was used to determine independent variables, and a Logistic regression analysis was used to investigate the
influencing factors for PPDM-A. R software was used to construct a nomogram model. The receiver operating characteristic curve
was used to assess the discriminatory ability of the model, and the Hosmer-Lemeshow test was used to test the model fitting degree,
and the calibration curve was used to evaluate the model consistency; and decision curve analysis (DCA) was used to assess its
clinical application value. The independent-samples ¢ test was used for comparison of continuous data between two groups, and the
chi-square test was used for comparison of categorical data between two groups. Results Among the 246 patients, 86 developed
PPDM-A, resulting in an incidence rate of 34.96%. There were significant differences between the PPDM-A group and the non-
PPDM-A group in the proportion of patients with an age of >60 years (65.12% vs 40.62% , P<0.05), male sex (75.58% vs 55.63%, P<
0.05) , a body mass index (BMI) of >24 kg/m2 (63.95% vs 37.50%, P<0.05) , alcoholic AP (56.98% vs 36.87%, P<0.05) ,
moderate-to-severe AP (54.65% vs 35.00%, P<0.05), or a computed tomography severity index (CTSI) score of >4 points (48.84% vs
28.75%, P<0.05) , as well as significant differences in the levels of blood calcium (1.46 +0.35 mmol/L vs 1.89 £ 0.37 mmol/L, P<0.05)
and random blood glucose (Glu) (17.68+4.12 mmol/L, vs 11.68 +4.27 mmol/L.,, P<0.05). The LASSO regression analysis
obtained 8 independent variables. The Logistic regression analysis showed that age, sex, BMI, alcoholic AP, moderate-to-severe
AP, CTSI score, and Glu were risk factors for PPDM-A (all P<0.05), while blood calcium was a protective factor (P<0.05). The
model had an area under the ROC curve (AUC) of 0.932 (95% confidence interval [ CI]: 0.903—0.962) in the modeling group,
and the Hosmer-Lemeshow goodness-of-fit test yielded x’=7.346 (P=0.728), the accuracy of model fitting was good; the
calibration curve showed that the predicted probability was consistent with the actual probability, indicating that the consistency
was good. The model had an AUC of 0.835 (95%CI: 0.753—0.917) in the validation group, and the Hosmer-Lemeshow goodness-
offit test yielded ¥*=7.014 (P=0.711), the accuracy of model fitting was good; the calibration curve showed that the predicted
probability was consistent with the actual probability, indicating that the consistency was good. The DCA results of the modeling
group showed that the model exhibited a high clinical value in evaluating PPDM-A when the threshold probability was 0.13—0.94.
Conclusion Age, sex, BMI, alcoholic AP, moderate-to-severe AP, blood calcium, CTSI score, and Glu are influencing factors
for PPDM-A. The nomogram model constructed based on the above influencing factors shows good performance in predicting the

risk of PPDM-A and can thus provide a reference for developing prevention strategies for PPDM-A in clinical practice.
Key words: Pancreatitis; Diabetes Mellitus; Risk Factors; Nomogram
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Table 1 Comparison of clinical data between modeling group and validation group

FE S A (n=246) BIEZ (n=105) SR NI P
AW (%) ] X=0.072 0.788
>60 % 121(49.19) 50(47.62)
<60 % 125(50.81) 55(52.38)
P (%) ] X'=0.046 0.830
| 154(62.60) 67(63.81)
L 92(37.40) 38(36.19)
BMI[ (%) ] X'=0.256 0.613
>24 kg/m® 115(46.75) 46(43.81)
<24 kg/m® 131(53.25) 59(56.19)
JE A1 (%) ] X'=0.138 0.711
ekt 106(43.09) 43(40.95)
W 140(56.91) 62(59.05)
BSR4 (%) ] X'=0.019 0.890
WY 203(82.52) 86(81.90)
KU/ 43(17.48) 19(18.10)
SCARFREE 4] (%) ] X=0.101 0.751
LUV 117(47.56) 48(45.71)
T R DL L 129(52.44) 57(54.29)
L1 (%) ] 32(13.01) 13(12.38) X'=0.026 0.872
W s 4 (% ) 91(36.99) 35(33.33) X'=0.428 0.513
R (%) ] 54(21.95) 24(22.86) X'=0.035 0.852
1o DRR IMAE [ 1] (%) 45(18.29) 20(19.05) X=0.028 0.868
RHIEPE AP 5] (%) ] 88(35.77) 34(32.38) X'=0.373 0.541
WS AP (%) ] 108(43.90) 43(40.95) X'=0.261 0.609
rRE AP (%) | 103(41.87) 42(40.00) X'=0.106 0.745
TC(mmol/L) 4.66+1.24 4.67+1.25 1=0.069 0.945
TG (mmol/L) 3.23+0.35 3.20+0.31 1=0.760 0.448
LDL-C(mmol/L) 2.22+0.35 2.1940.32 1=0.754 0.451
HDL-C(mmol/L) 1.59+0.33 1.62+0.34 1=0.773 0.440
MM (gL) 62.20+10.28 62.34+10.53 1=0.116 0.908
H#E M (g/L) 35.68 +5.90 35.86 +5.86 1=0.262 0.793
BRI (g/L) 26.83+3.02 26.79 +2.95 1=0.114 0.909
WLEF (umol/L) 68.08 = 10.20 68.11+10.31 1=0.025 0.980
1L PR R (umol/L) 254.62 +15.00 25475+ 14.98 1=0.074 0.941
1155 (mmol/L) 1.74+0.36 1.76 +0.32 1=0.492 0.623
Il £ (mmol/L) 3.90+0.46 3.86+0.43 1=0.760 0.448
JEANE C(mg/L) 0.88 +0.22 0.86+0.21 1=0.790 0.430
I Ag i (U/L) 387.99 +37.70 387.86+37.13 1=0.030 0.976
ML YE R (U/L) 229.15 +28.49 229.34 +28.64 1=0.057 0.954
CTSLIF53 [151(%) ] X'=0.071 0.790
>44% 88(35.77) 36(34.29)
<44y 158(64.23) 69(65.71)
B ML IIB% (mmol/L) 13.78 +4.22 13.59+4.18 1=0.387 0.699

T BMIL AR FE % TC, BRI s TG, Hl =188 ; LDL-C., 1% BN 25 11 JH 185 HDL-C., /55 % JEE Jig 2 1 RELST 7t 5 CTSTL 3T SEALIAR)Z i ™ s R
JEFEH AP, 2 MERAR 5
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Table 2 Comparison of clinical data between PPDM-A group and non-PPDM-A group

R % PPDM-A #H (n=86) 4k PPDM-A 2 (n=160) GiitE P{d
AW (%) ] X'=13.424 <0.001
=60 % 56(65.12) 65(40.62)
<60 % 30(34.88) 95(59.38)
P (%) ] X'=9.515 0.002
5 65(75.58) 89(55.63)
E‘e 21(24.42) 71(44.37)
BMI[44(%) ] Y=15.724 <0.001
>24 kg/m® 55(63.95) 60(37.50)
<24 kg/m® 31(36.05) 100(62.50)
JE A5 (% ) ] X'=0.065 0.799
AHS 38(44.19) 68(42.50)
W 48(55.81) 92(57.50)
ISR (%) ] Y=0.132 0.716
WY 72(83.72) 131(81.88)
KU/ 14(16.28) 29(18.12)
SRR (%) ] X'=0.086 0.769
LUV 42(48.84) 75(46.87)
=12 aV R 44(51.16) 85(53.13)
(%) ] 12(13.95) 20(12.50) x'=0.104 0.747
WA s 4 (% ) 34(39.53) 57(35.62) X'=0.367 0.545
P (%) ] 20(23.26) 34(21.25) X'=0.131 0.717
1o DRR IMAE [ 1] (%) 18(20.93) 27(16.87) Y=0.616 0.433
RHIEPE AP 5] (%) ] 32(37.21) 56(35.00) Y'=0.119 0.730
WREE AP (%) ] 49(56.98) 59(36.87) X=9.177 0.002
rRE AP (%) | 47(54.65) 56(35.00) X' =8.875 0.003
TC(mmol/L) 471+1.28 4.63+1.22 1=0.482 0.630
TG (mmol/L) 3.26+0.38 3.22+0.34 1=0.844 0.399
LDL-C(mmol/L) 2.18 +0.34 2.24+0.36 =1.271 0.205
HDL-C(mmol/L) 1.62+0.34 1.58+0.33 1=0.887 0.376
M (g/L) 62.24+10.16 62.18+10.34 1=0.044 0.965
H#EH (g/L) 34.98 +6.10 36.05+5.79 1=1.356 0.176
BRI (g/L) 27.13+3.08 26.67 +2.99 1=1.139 0.256
WLEF (umol/L) 68.19 +10.34 68.02 +10.13 1=0.125 0.901
I PR (wmol/L) 253.64 +14.32 255.14 +15.37 1=0.747 0.456
1155 (mmol/L) 1.46 +0.35 1.89+0.37 1=8.856 <0.001
14 (mmol/L) 3.86+0.43 3.92+0.47 1=0.983 0.327
B Z C(mg/L) 0.91+0.23 0.87+0.21 t=1.377 0.170
I Ag i (U/L) 391.24 +38.62 386.24 +37.21 1=0.992 0.322
ML YE R (U/L) 230.67 +29.65 228.34+27.86 1=0.612 0.541
CTSIPF43[ (%) ] Y'=9.823 0.002
=44y 42(48.84) 46(28.75)
<44y 44(51.16) 114(71.25)
B ML K% (mmol/L) 17.68 +4.12 11.68 +4.27 1=10.638 <0.001

T BMIL AR A4 TC, B B TG, Hoith =B s LDL-C IR % BE NS 4 1 I [ B2 HDL-C, w5 % LN 4 I TR CTSTL T ST ALIAZ i f% )
BEFRHG AP, 2HEIRIR S s PPDM-A , 2 HEIBIR S 0T A M DR
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Table 3 Methods of assigning values to independent variables

%4 PPDM-AWIZMMEE S
Table 4 Analysis of influencing factors of PPDM-A

H7AE & TR AE 5 = A Bfi SE Waldy> P{i OR 95%CI
AR =60 % =1,<60 % =0 AR 0.062 0.016 15.094 <0.001 1.064 1.031~1.097
P51 B=1,%=0 el 1.808 0444 16.564 <0.001 6.099 2.553 ~ 14.568
BMI >24 kg/m’=1,<24 kg/m’=0 BMI 1.086 0469 5364 0011 2963 1.182~7.431
RS IE AP fi=1,7%=0 TIREPEAP 1.802 0451 15976 <0.001 6.061 2.505 ~ 14.665
AP H=1,%=0 HEEAAP 0964 0436 4901 0027 2623 1.117~6.161
i b s
IR A 145 2255 0.535 17.736 <0.001 0.105 0.037 ~0.300
N\ A /AN
CTSTPFSy 24]; ;:‘;\ 0 CTSITF4>  1.101 0.248 19.736 <0.001 3.006 1.850 ~4.885
e Bl B ke FEMLIMBE 0361 0.064 31.730 <0.001 1.435 1.266~ 1.627
7 : BMI, 8 E, CTSI, & =R EH R TR B AP, & s
,mé;;% RS RO R R R AN = g —-7.372 1.538 22987 <0.001 0.001 —
H  BMI, (R E A8 55 CTSI, I B MR A% ™ R 550 AP, &
5 8 8 8 8 8 PRI 5% ; PPDM-A |, 2P IR 22 37 & M6 RIS 5 SE, B ifE 15 OR, HUAELEL
95%CI,95% EA5 X [f] .,
e 0 20 40 60" 80 100
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Figure 1 LASSO regression coefficient relationships
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Figure 3 The nomogram model of PPDM-A
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Figure 5 Calibration curve of the modeling module
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Figure 6 ROC curve of the validation group
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Figure 7 Calibration curve of the validation group
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Figure 8 DCA curve of the nomogram model
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