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ABSTRACT Objective: To analyze the risk factors of upper gastrointestinal bleeding (UGIB) in patients with cirrhosis portal
hypertension (CPH), and to explore the predictive efficacy of red blood cell distribution width to lymphocyte ratio (RLR), total bile acid
(TBA) and prothrombin time (PT). Methods: 150 patients with CPH who were admitted to our hospital from May 2019 to April 2022
were selected, and they were divided into UGIB group with 57 cases and non-UGIB group with 93 cases according to whether they were
complicated with UGIB. Multivariate Logistic regression was used to analyze the risk factors for UGIB in patients with CPH, and
receiver operating characteristic (ROC) curve was used to analyze the predictive efficacy of RLR, TBA and PT for UGIB in patients with
CPH. Results: There were statistically significant differences in proportion of drinking history, Child-Pugh grade, portal vein diameter,
degree of esophageal varices, Hb, albumin, RDW and LC between two groups (P<<0.05). RLR and TBA in UGIB group were higher than
those in non-UGIB group, and PT was longer than that in non-UGIB group (P<<0.05). Multivariate Logistic regression analysis showed
that drinking history, Child-Pugh grade C, increased portal vein diameter, severe esophageal varicos, increased RLR, increased TBA,
increased PT were the independent risk factors for UGIB in patients with CPH, and increased Hb as independent protective factors (P<<
0.05). ROC curve analysis showed that the area under curve (AUC) of RLR, TBA and PT alone and in combination for predicting UGIB
in patients with CPH were 0.804, 0.779, 0.786 and 0.920 respectively, and the sensitivities were 63.16%, 70.18%, 59.65% and 77.19%,
respectively. The specificity was 94.62%, 80.65%, 88.17% and 96.77%, respectively. The AUC of patients with CPH complicated with
UGIB predicted by RLR, TBA and PT combined was greater than that predicted by RLR, TBA and PT alone (P<<0.05). Conclusion:
Alcohol consumption, Child-Pugh grade C, increased portal vein diameter, severe esophageal varicos, increased RLR, increased TBA,
increased PT are the risk factors for UGIB in patients with CPH, and increased Hb as a protective factors. The RLR, TBA and PT
combined predict UGIB in patients with CPH with high efficacy.
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Table 1 Comparison of basic data between the two groups

Items UGIB group(n=57) Non UGIB group(n=93) x//U P
Gender(male/female) 35/22 62/31 0.428 0.513
Age(years, xz+s)) 51.49+10.01 48.80+9.94 1.608 0.110
Body mass index(kg/m?, x+s) 23.62+3.38 23.40+3.74 0.356 0.722
Course of cirrhosis[years, M(Ps, Pys)] 6.00(5.00,7.50) 6.00(5.00,7.00) 1.940 0.052
Etiology of cirrhosis[n(%)]
Hepatitis B cirrhosis 31(54.39) 50(53.76) 0.209 0.976
Hepatitis C cirrhosis 5(8.77) 9(9.68)
Alcoholic cirrhosis 15(26.32) 26(27.96)
Other 6(10.53) 8(8.60)
Drinking history[n(%)] 31(54.39) 32(34.41) 5.790 0.016
Child-Pugh grade[n(%)]
A grade 10(17.54) 34(36.56) 13.661 0.001
B grade 18(31.58) 38(40.86)
C grade 29(50.88) 21(22.58)
Portal vein diameter[cm, M(Py;, Py)] 1.54(1.30,1.68) 1.20(1.03,1.44) 5.245 <0.001
Degree of esophageal varices[n(%)]
Light 7(12.28) 28(30.11) 7.184 0.028
Moderate 18(31.58) 29(31.18)
Severe 32(56.14) 36(38.71)
Hb(g/L, xs) 93.82+17.02 108.69+28.04 4.043 <<0.001
Albumin(g/L, x=s) 29.63+5.92 31.82+6.67 2.033 0.044
RDW(%, x5 ) 15.88+2.65 14.46+1.37 3.740 <0.001
LC[x10%L, M(Pss, Py)] 0.49(0.42,0.62) 0.70(0.47,0.90) 3.676 <0.001
Neutrophil count[x10°%/L, M(Pss, Pss)] 2.00(1.11,3.24) 1.93(1.18,2.83) 1.053 0.292
Leukocyte count[x10%/L, M(Pss, Pys)] 3.09(2.00,3.74) 2.76(1.89,3.72) 1.024 0.306
Platelet count[x10°/L, M(Pss, Py5)] 45.47(33.83,67.07) 43.89(27.25,56.91) 1.450 0.147
Monocyte count[x10%/L, M(P;, P;)] 0.31(0.23,0.38) 0.28(0.16,0.37) 1.122 0.262

% 2 W4HEE RLR.TBA.PT thi&
Table 2 Comparison of RLR, TBA and PT between the two groups

Groups n RLR (x+s) TBA(umol/L, xzs ) PT[s, M(Pss, Ps)]
UGIB group 57 33.63+11.67 11.50+2.85 18.00(15.00, 20.50)
Non UGIB group 93 23.46+4.44 8.67+2.14 15.00(12.00, 16.50)
t - 6.304 6.463 5.727
P - <<0.001 <<0.001 <<0.001

3 Ptig

TR 2R 5 A ORN i 2R B L SR AL G T
T B B A D), T A SRR Ak, 1K T R AR
B N TR RSN A ELAEAE A2 380 5, PR AL 2 A I I AR 451
VL5 D R A T K O R Sy, R TR g
T 241 TR R 5 R Ak bl e 224 7T 5 B UGIBI ™2,

UGIB f£} CPH Wy EIF K AEZ —, BRI MAET R ik
20% ,1~2 AE I B M IMLJLE R 60% ~T70% , FLT-% & ik
33%8, FF3Y CPH H 3% I1 & UGIB ByAHEfG ke 2, Al #i
HELE UGIB B & A FIE IR, Al R RIS RN PR U B 2%

A< 5% 5 £ & Logistic [n] I3 4 #7 & B0, AR .
Child-Pugh C 4% . ['J## Ik N 7238 I 26 4 B A7 ik il 5y CPH
BF I L UGIB a2 Hb 4 B2, T n T« (1)K
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Table 3 Multivariate Logistic regression analysis of patients with CPH complicated with UGIB

Factors B SE Waldy? P OR 95%CI
Drinking history 0.888 0.418 4.505 0.034 2.430 1.070~5.517
Child-Pugh grade(contrast: A grade) 4.104 0.129
B grade 0.791 0.603 1.720 0.190 2207 0.676~7.201
C grade 1.197 0.592 4.089 0.043 3.310 1.038~10.557
Increased portal vein diameter 0.357 0.014 7.947 0.005 1.429 1.142~1.787
Degree of esophageal varices(contrast: light) 4.510 0.105
Moderate 0.564 0.598 0.891 0.345 1.758 0.545~5.672
Severe 1.109 0.553 4.025 0.045 3.030 1.026~8.950
Hb increased -0.023 0.010 5.437 0.020 0.977 0.958~0.996
Albumin increased -0.032 0.037 0.777 0.378 0.968 0.901~1.040
RDW increased 0.293 0.178 2716 0.099 1.341 0.946~1.900
LC increased -1.615 1.185 1.858 0.173 0.199 0.019~2.029
RLR increased 0.157 0.060 6.919 0.009 1.170 1.041~1.316
TBA increased 0.463 0.139 11.126 0.001 1.589 1.210~2.085
PT increased 0.358 0.117 9.264 0.002 1.430 1.136~1.800
% 4 RLR.TBA.PT 3t CPH ##&F % UGIB RTINS AE
Table 4 Predictive efficacy of RLR, TBA and PT on UGIB in patients with CPH
Indexes AUC 95%cCI Cut-off Sensitivity(%) Specificity(%) Youden index
RLR 0.804 0.731~0.864 29.98 63.16 94.62 0.578
TBA 0.779 0.704~0.843 10.20 pmol/L 70.18 80.65 0.508
PT 0.786 0.712~0.849 17s 59.65 88.17 0.478
Three combine 0.920 0.864~0.958 - 77.19 96.77 0.740

1.0_—
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2 -
%0.4_—
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0.0 0.2 0.4 0.6
1 — Specificity
& 1 RLR,\TBA.PT ¥t CPH B&H £ UGIB il ae ROC B £k

Fig.1 ROC curve of predictive efficacy of RLR, TBA and PT for CPH
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