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[Abstract] Objective To analyze the risk factors of esophago-gastric fundal varices (EGV) in patients with hepatitis B
virus (HBV)-related compensated cirrhosis, and to compare the clinical performance of multiple noninvasive prediction models for
EGV evaluation. Methods A retrospective analysis was performed on the clinical data of patients with hepatitis B cirrhosis from
two centers from January 2017 to December 2019. All patients underwent biochemical examination, gastroscopy, and liver stiffness
measurement (LSM). AST-to-platelet ratio index (APRI), Fibrosis 4 index (FIB-4) and LSM-spleen diameter (SD)-to-platelet ratio
score (LSPS) were calculated. According to the results of gastroscopy, they were divided into EGV and non-EGV group. The high-
risk factors of EGV were explored by binary logistic regression. The receiver operating characteristic curve (ROC) was plotted, and
the area under the curve (AUC) was calculated to evaluate the clinical performance of each indicator in predicting EGV. Results

A total of 470 patients were enrolled, including 292 in the non-EGV group and 178 in the EGV group. Logistic regression analysis
showed low PLT (platelet) (OR=0.99, 95%CI 0.98-0.99), high SD (spleen diameter)(OR=1.02, 95%CI 1.01-1.03) and high LSM
(OR=1.04, 95%CI 1.02-1.07) were high risk factors for EGV (all P<0.05). The AUC of LSPS in predicting EGV [0.75(95%CI
0.71-0.79)] was significantly higher than that of PLT [0.72(95%CI 0.67-0.76)], SD [0.69(95%CI 0.64-0.73)], LSM [0.67(95%CI
0.63-0.72)], APRI [0.69(95%CI 0.65-0.74)] and FIB-4 [0.66(95%CI 0.62-0.71)](P<0.0S). The LSPS score in EGV group was
significantly higher than that in non-EGV group [2.7(1.3, 5.0) vs. 1.0(0.5, 1.7), P<0.001]. With the aggravation of EGV, LSPS score
showed an upward trend (r=0.426, P<0.001). The cutoff value of LSPS for high risk of EGV was >3.5, the corresponding specificity
and positive predictive value (PPV) ratio were 93.6% and 79.8% respectively. The cutoff value of LSPS for low risk of EGV was
<1.3, its sensitivity and negative predictive value were 75.5% and 81.1% respectively. Conclusions Incorporating three risk factors

including low PLT, high LSM and SD, the LSPS in predicting EGV in patients with compensated hepatitis B cirrhosis is better than

ARPI, FIB-4, or LSM, and can reduce the need for gastroscopy.
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Tab.1 Comparison of clinical characteristics between two groups of patients with HBV-related compensated cirrhosis
Eist7p JCEGV (n=292) EGV4 (n=178) t/Z/y P
L (%, xts) 49.4+9.9 48.1+10.7 1.415 0.158
P[] (%) ] 201(68.8) 147(82.6) 10.876 <0.001
BMI (kg/m’, X+s) 25.7 + 14.6 24.4+3.5 -1.670 0.095
WBC ( x 10°/L, x+s) 48+ 1.5 41+1.6 -5.466 <0.001
PLT (x 10°/L, X+s) 136.5 + 50.3 97.3+51.9 -8.253 <0.001
HGB (g/L, x+s) 143.0 £ 16.4 140.7 + 18.1 -1.466 0.143
AST [U/L, M(Q,, Q,)] 27.0(21.0,39.2) 33.0(24.0, 51.8) -3.400 0.001
ALT [U/L, M(Q,, Q)] 27.0(18.8, 45.0) 28.0(21.0, 45.8) -1.377 0.168
TBIL [pmol/L, M(Q,, Q,)] 13.9(10.6,18.2) 17.4(13.1,25.6) -5.124 <0.001
ALB [g/L, M(Q,, Q,)] 39.0(37.0, 42.0) 39.0(36.0, 43.0) -1.058 0.290
HBsAg [U/ml, M(Q,, Q)] 4950.5(2459.0, 6415.5) 3805.0(1543.0, 5970.0) -1.952 0.051
HBeAg P [#1(%)] 90(30.8) 47(26.4) 1.405 0.307
HBV DNABHME[1(%)] 103(35.3) 71(39.9) 1.010 0.315
HBV DNA' (log,, TU/ml) 43+18 3.9+ 1.8 -1.363 0.173
SD (cm, %+s) 115 +21.1 13.5 + 30.0 -6.743 <0.001
PVD (mm, x+s) 11.4+1.2 11.8+1.2 -3.637 <0.001
LSM [kPa, M(Q,, Q,)] 11.6(7.9,17.0) 16.9(10.9, 24.8) -6.406 <0.001
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Tab.2  Univariate and multivariate logistic regression analysis

of EGV risk in HBV-related compensated cirrhosis
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OR(95%CI) P OR(95%CI) P
Bk 2.15(1.36~3.40)  0.001 1.51(0.87~2.65) 0.146

WBC (x 10°/L) 0.72(0.63~0.83) <0.001
PLT ( x 10°/L)

1.02(0.85~1.23) 0.849

0.98(0.98~0.99) <0.001 0.99(0.98~0.99) 0.026

AST (U/L) 1.00(1.00~1.01)  0.125 1.00(0.99~1.01) 0.896
TBIL (wmol/L) 1.02(1.01~1.04) 0.003 1.01(0.99~1.02) 0.498
SD (cm) 1.03(1.02~1.04) <0.001 1.02(1.01~1.03) 0.001
PVD (mm) 1.31(1.11~1.55)  0.001 1.11(0.92~1.35) 0.272
LSM (kPa) 1.06(1.04~1.09) <0.001 1.04(1.02~1.07) 0.001
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The ROC curves of various indicators and models for
diagnosis of EGV in hepatitis B cirrhosis
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Tab.3 Diagnostic accuracy of LSPS for prediction of EGV in hepatitis B cirrhosis
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