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Predictors of short-term recurrence after first-episode acute pancreatitis and construction of nomogram model
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Abstract Objective: To investigate the predictors of short-term recurrence after first-episode acute pancreatitis ( AP)
and construct a nomogram model. Methods: The clinical data of 343 AP patients were retrospectively analyzed. Patients were
divided into recurrent AP (RAP) group and non-RAP group according to whether recurrence occurred within 1 year, and the
difference of clinical data between the two groups was compared. Spearman correlation analysis and competing risk model
were applied to screen the predictors of recurrence, and the nomogram model was constructed based on the predictors. The
area under the curve (AUC) was calculated using receiver operating characteristic ( ROC) curve to assess predictive
performance of nomogram model, calibration curves were plotted to compare the predicted probability of the nomogram with
the actual probability, and the clinical utility of the nomogram model was assessed using decision curve analysis (DCA).
Results: 5.5% (19/343) of the first-episode AP patients experienced recurrence within 6 months and 15.7% (54/343)
experienced recurrence within 1 year. Compared with the non-RAP group, patients in RAP group were younger [ 44. 0
(34.0, 59.0) years vs 51.0 (36.0, 69.0) years, Z=1.969, P=0.049) ], had high proportion of alcohol consumption
[17 (31.5% ) vs 48 (16.6% ), x* =6.552, P =0.010 ], pancreatic necrosis [7 (13.0% ) vs 13 (4.5% ), x° =5.937,
P=0.015)], and elevated triglycerides [7.9 (2.0, 24.0) mmol/L »s 2.0 (1.0, 3.4) mmol/L, Z =6.009, P <
0.001]. Spearman correlation analysis showed that recurrence was negatively correlated with age (r = - 0. 106, P =

0.049) , and positively correlated with alcohol consumption (r = 0. 138, P = 0.010), pancreatic necrosis (r = 0. 132,
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P=0.015), and triglycerides (r = 0.325, P < 0.001). Competing risk model showed that alcohol consumption ( HR =2.
347, 95%CI; 1.306 ~4.217, P=0.004) , pancreatic necrosis (HR =2.747, 95%CI; 1.230 ~6.139, P=0.014), and
triglycerides (HR =1. 104, 95% CI. 1. 084 ~ 1. 124, P <0.001) were independent predictors of recurrence. ROC curve
analysis showed that the AUC of nomogram model for predicting recurrence within 6 months was 0. 827 (95% CI. 0.712 ~
0.941), and 0.817 (95% CI: 0.748 ~0.886) for predicting recurrence within 1 year. The results of risk stratification by

X-tile software showed that <30 points were classified as low risk, 31-55 points as medium risk, and =56 points as high

risk for recurrence. The calibration curve demonstrated a good agreement between prediction and observation. DCA revealed

that the nomogram model achieved good clinical utility. Conclusion The nomogram model can be used as a good predictive

method for short-term recurrence of the first-episode acute AP patients.

Key words Acute pancreatitis; Recurrence ; Nomogram
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MEAEIEFRFR (M (Q2ss Ors)]
H4 (X 10%7L) 12.5 (9.1, 16.8) 142 (9.5, 18.7) 1354 0.176
BNEEE (UL 39.7 (229, 97.2) 39.2 (21.5, 71.1) 0.568 0.570
MABLE (umol/L) 20.7 (12.9, 38.7) 16.9 (12.5, 34.0) 1.162 0.245
HEA (gL 38.8 (35.3, 43.6) 383 (34.1, 42.8) 1.281 0.200
JILEF (pmol/L) 77.0 (62.5, 95.0) 79.0 (66.0, 110.3)  1.209 0.227
WU A THg (g/LD 14.0 (10.1, 20.0) 14.0 (10.6, 21.3) 0.698 0.485
MmyEkig (U/L) 334.0 (97.0, 870.5) 232.0(114.5,844.8)  0.589 0.556
1f4% (mmol/L) 2.09 (2.02, 2.17) 2.08 (1.98, 2.14) 1.602 0.109
Hih =8 (mmol/L) 2.0 (1.0, 3.4) 7.9 (2.0, 24.0) 6.009 <0.001
P e AR (] (%) ]
HIE AP 17 (5.9) 7 (13.0)
3.505 0.061
JEFAE AP 272 (94.1) 47 (87.0)
JREHARE [ (%) ]
JEE T R 106 (36.7) 26 (48.1) 2.528 0.112
JERRRIATE 13 (4.5) 7 (13.0) 5.937 0.015
IR A1 1 T i 12 (4.2) 5(9.3) 2.519 0.112




MR 2 IR AP BERRTNFR KRN RTES RS (ER 3 HXHHR

I PRAFAIE B Frifh izt HR & 95%CI P1E

R 0.015 0.008 0.985 0.970~1.000 0.054
i 0.175 0.275 0.839 0.489~1.439 0.525
JE R 0.602 0.327 1.827 0.962~3.470 0.066
A 0.509 0.289 1.664 0.945~2.930 0.078
el 0.745 0.293 2.106 1.186~3.741 0.011

[SiNES 0.182 0.304 0.833 0.459~1.512 0.548
B PRI 0.445 0.327 1.562 0.822~2.964 0.174
R 0.080 0.405 1.083 0.490~2.394 0.844
JHFELE A 0.066 0.279 1.068 0.618~1.846 0.813
SE) 0.030 0.014 1.031 1.003~1.060 0.030
BRI 0.000 0.000 1.000 1.000~1.000 0.699
ISV AN S 0.005 0.004 0.995 0.986~1.003 0.211
HEH 0.034 0.027 0.967 0.918~1.018 0.201

JULEF 0.002 0.002 1.002 0.998~1.006 0.300
JULER Ve ) L 0.002 0.004 0.998 0.989~1.006 0.583
MLE R 0.000 0.000 1.000 1.000~1.000 0.352
Ik 0.292 0.150 1.339 0.999~1.795 0.051

Hih =M 0.097 0.009 1.102 1.083~1.121 <0.001
HIE AP 0.760 0.405 2.138 0.966~4.730 0.061

JR R AR 0.438 0.272 1.550 0.909~2.644 0.108
JEEIRIRFE 0.993 0.405 2.700 1.221~5.969 0.014
Jit Al e 0.742 0.470 2.100 0.837~5.270 0.114

W CINAIEXIE]; HR AR EL
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