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A new scoring system for predicting post-operative complications of ERCP in patients with liver cirrhosis
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[ Abstract |  Objective To analyze the risk factors of post-operative complications of endoscopic retrograde
cholangiopancreatography (ERCP) in patients with liver cirrhosis, and to establish a simple and practical scoring system.
Methods We retrospectively analyzed the clinicopathological data of 223 patients with liver cirrhosis who underwent
ERCP in Changhai Hospital of Second Military Medical University from Jan. 2009 to Dec. 2015. The univariate analysis
and logistic multivariate regression analysis were used to study the effects of pre-operative status, lab parameters and
operation performance on post-operative complications. After screening for independent risk factors and transforming the
continuous variables into categorical variables, we assigned the scores according to the § value of each independent risk
factor, established a new scoring system to predict the occurrence of post-operative omplications, and then drew the
receiver operating characteristic (ROC) curve to assess its predicting efficacy for complications. Results Multivariate
regression analysis showed that total bilirubin (TBIL) was an independent risk factor for post-operative complications
with an OR of 1. 003 (95%CI 1. 001, 1.005), and albumin (ALB) as a protective factor with an OR of 0. 935 (95%CI
0.879, 0.994). The scoring system established according the two factors was as follows: TBIL << 31. 4 pmol/L for 0
point, 31.5-102. 5 umol/L for one point, = 102. 6 pumol/L for two points; ALB = 31 g/L for 0 point, << 30 g/L for
one point. The area under ROC curve (AUC) of the new scoring system was 0. 689, which was similar to the Child-Pugh
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classification (0. 700) and the model for end-stage liver disease (MELD) score (0. 692) by ROC analysis. All patients

were divided into two parts by 1.5 points according to the new scoring system (0-1 point was set as low-risk, and 2-3

points was high-risk). The sensitivity of the new scoring system was 89. 4%, specificity was 41. 1%, accuracy rate was

49. 3%, the positive predictive value was 23. 7%, and the negative predictive value was 95. 0%. Conclusion The new

scoring system for post-ERCP complications is easy-to-use and can be used to identify patients at high-risk.
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Tab 1 Univariate analysis of risk factors of post-operative

complications ( categorical variables)

Post-operative

Factor N complications P value
n( %)

Gender 0. 585
Male 132 24(18.2)
Female 91 14(15. 4)

Cause of liver cirrhosis 0. 979
Hepatitis B 120 21(17.5)
Primary biliary cirrhosis 72 12(16.7)
Others 31 5(16. 1)

Gastroesophageal varication® 0. 025
Yes 89 21(23.6)
No 132 16(12. 1)

Ascites 0. 005
Yes 64 18(28. 1)
No 159 20(12. 6)

Malignant lesions 0.016
No 149 19(12. 8)
Yes 74 19(25.7)

Difficult intubation 1. 000
Yes 11 2(18.2)
No 212 36(17.0)

EST 0.197
Yes 79 10012. 7)
No 144 28(19.4)

Precut 0. 070
Yes 10 4(40. 0)
No 213 34(16.0)

EPBD 0.213
Yes 32 3(9. 1)
No 191 35(18. 3)

Biopsy 0. 105
Yes 19 6(31.6)
No 204 32(15.7)

Biliary stent 0.028
Yes 160 33(20. 6)
No 63 5(7.9)

4, The condition of esophageal varices were unknown in 2

patients,  EST:  Endoscopic  sphincteropapillotomy; — EPBD:
Endoscopic papillary balloon dilation
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(AUC:0. 692) 1 Child-Pugh 43%% (AUC. 0. 700)
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Tab 2 Univariate analysis of risk factors of post-operative complications (continuous variables)
Factor With complication n=238 Without complication n=185 P value
Age (year), T=+s 59,0849, 92 60. 73412. 35 0. 440
WBC (X10°, L™, 7+t 6.18+3. 38 5.27+2.80 0. 081
RBC (X102, L™, =+t 3.42+0.75 3.61+0.75 0.161
Hb pp/(g L), z=xs 105. 5420. 1 109. 3£20. 9 0. 200
PLT (X10%, L71), x*s 122.1+85.7 128.8+84.0 0. 664
ALP zp/(U « L71), median (Q1, Q3) 270(148,369) 204(119,345) 0. 061
v-GT 2/(U + L71), median (Ql, Q3) 222(86,380) 224(92,382) 0. 945
ALT 23/(U+ L7, 75 71. 6+50. 6 78.3+60. 8 0. 749
Cr e/ (umol « L™1), ks 65. 7425, 3 64.74+24.8 0. 830
TBIL ¢p/(pmol « L™1), median (Ql, Q3) 136. 4(68.0,312. 2) 60. 5(22. 5,165. 6) 0. 001
ALB pp/(g+ L™, median (Ql, Q3) 30(27,33) 33(28,37) 0. 006
PT ¢/s, median (Q1, Q3) 15.3(14.0,18. 4) 14. 4(13. 3,16. 0) 0.014
INR median (Q1, Q3) 1. 25(1.10,1. 63) 1. 10(1. 00,1. 30) 0. 002

WBC: White blood cell; RBC: Red blood cell; Hb: Hemoglobin; PLT: Platelet; ALP: Alkaline phosphatase; y-GT: y-Glutamyl

transferase; ALT: Alanine aminotransferase; Cr: Creatinine; TBIL: Total bilirubin; ALB: Albumin; PT. Prothrombin time; INR:

International normalized ratio
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Fig1 ROC curves of new scoring system, MELD score
and Child-Pugh classification for predicting
post-operative complications of ERCP
MELD: Model for end-stage liver disease; ROC: Receiver operating

characteristic; ERCP: Endoscopic retrograde cholangiopancreatography
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