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To construct a nomogram prediction model for postoperative pancreatitis and postoperative
hyperamylasemia after endoscopic retrograde cholangiopancreatography based on hematological
indicators Wang Shuo, Dong Qiuju,Zhang Qiuyue. Department of Gastroenterology , Affiliated Hospital of
Xuzhou Medical University , Xuzhou 221004 , China

[ Abstract] Objective To retrospectively study the risk factors of postoperative pancreatitis
(PEP) and postoperative hyperamylasemia ( PEH ) in patients undergoing endoscopic retrograde
cholangiopancreatography ( ERCP ) , and to construct a nomogram prediction model and to evaluate its
predictive effect. Methods According to the level of amylase after ERCP,431 patients were divided into
normal amylase group (216 cases) and elevated amylase group (215 cases). General clinical data and
laboratory examination indexes of two groups were compared. Univariate and multivariate logistic regression
analysis were used to evaluate the independent risk factors for PEP and PEH after ERCP. A nomogram
prediction model for the risk of serum amylase elevation, PEP ,and PEH after ERCP was constructed, and
the calibration curve and receiver operating characteristic (ROC) were respectively used to evaluate the
predictive performance. Results  The incidence of PEP was 9. 28% (40/431). Levels of neutrophils
(NE) count, c-reactive protein ( CRP ), direct bilirubin ( DBil ) , AST, ALT and systemic immune
inflammation index( SIT) , neutrophil/lymphocyte ratio( NLR) , monocyte/lymphocyte ratio( MLR) , platelet/
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lymphocyte ratio( PLR) and neutrophil/monocyte ratio( NMR) in elevated amylase group were higher than
those in normal amylase group,and age,levels of lymphocyte(LY) count and fibrinogen( FIB) were lower
than those in normal amylase group( P <0.05). Multivariate logisiic regression analysis showed that age,
NE count, SII and PLR were independent risk factors for postoperative amylase elevation after ERCP;NE
count, DBil and NLR were independent risk factors for PEP after ERCP;age and PLR were independent
influencing factors for PEH after ERCP( P <0.05). The internal consistency index of the nomogram model
for predicting the increased amylase after ERCP was 0. 791 (95% CI 0. 752-0. 832 ), and the ROC area
under the curve(AUC) was 0.791(95% CI 0.749-0.833). The internal consistency index of the nomogram
model for predicting PEP and PEH after ERCP were 0. 815(95% CI 0. 756-0. 892) and 0. 701 (95% CI
0.633-0. 764 ) respectively, the AUC values were 0. 815 (95% CI 0. 750-0. 880) and 0. 701 (95% CI
0.652-0.750) respectively, which indicating that models had high prediction efficiency. Conclusion The
nomogram model based on hematological indicators can effectively predict the occurrence of PEP and PEH
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in patients undergoing ERCP,and optimize the clinical individualized treatment plan for patients.
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TEMEET S 216 122/94  62.61 £18.50  17(7.87) 84(38.89) 42(19.44) 90(41.67) 7.91+6.01
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215 BI% LY 7 x10°/L) PLT #1( x10°/L) CRP[mg/LM(Py ,Pss) I MO HHI[ x10°/L,M(Ps ,P5s)] ALP(w/L)  Alb(g/L)  PT(s)
TEREEA 216 1.10 +0.54 222.91 £84.59  67.14(7.03,96.90) 0.52(0.36,0.63) 231.93 £204.92 37.51 £5.99 11.67 +1.31
TEMERERA 215 1.34 +0.59 212.50 £74.78  30.84(2.50,40.40) 0.46(0.30,0.51) 220.14 +183.92 37.77 +5.41 11.64 +1.52
X2/t/U 1l 5.740 0.624 8.620 1.031 0.396 4.946 0. 854
Pl <0.001 0.222 <0.001 0.137 0.530 0.643 0. 640
245 %k APTT(s) FIB(g/L) A/G  DBIl[ pmol/L,M(Pys,Pr5) ] ASTLw/L,M(Pys5,Ps5) ] ALT[w/L,M(Pys,Ps5) ]
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21571 115K GGT(p/L) SII[ M(Pys ,Py5) ] NLR[ M(P,s5,P;5) ] MLR PLR NMR
WM RZH 216 366.71 +286.30  1959.14(718.71,1211.91) 10.94(3.20,12.80) 0.61 £0.49 247.92 +200.58 17.20 +15.89
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CRP(mg/L) 2.257 1.010(1.006 ~1.014) <0.001 - - - 2.223  1.005(1.002 ~1.008) 0.002
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PT(s) - - - 1.305 1.213(1.017 ~1.445)  0.032 - - -
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ALT(w/L) 3.985 1.002(1.001 ~1.004) <0.001 - - - 3.854  1.002(1.001 ~1.003) 0.002
FIB(g/L) 1.566 1.213(1.055~1.394) 0.007 - - - 1.555 1.164(1.017 ~1.333) 0.027
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PLR 7.412  1.004(1.002 ~1.006) <0.001 - - - 7.279  1.003(1.001 ~1.005) 0.001
NMR 2.747 1.045(1.021 ~1.069) <0.001  2.788 1.030(1.013 ~1.048)  0.001 - - -
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