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Abstract: Objective To investigate the association between neutrophil-to-lymphocyte and platelet ratio (NLPR) and recompensation
in patients with hepatitis B cirrhotic ascites, and to establish an individualized risk prediction model. Methods The patients with
hepatitis B cirrhotic ascites who were hospitalized in Department of Gastroenterology, The General Hospital of Western Theater

Command of Chinese PLA, from January 2015 to December 2022 were enrolled. General information and laboratory markers were
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collected, and NLPR was calculated. The independent-samples ¢ test or the Mann-Whitney U test was used for comparison of continuous
data between two groups, and the chi-square test or the chi-square test with correction was used for comparison of categorical data between
two groups. The subjects were randomly divided into a training set and a validation set at a ratio of 7:3. In the training set, univariate and
multivariate binary Logistic regression analyses were used to investigate the independent influencing factors for recompensation in patients
with hepatitis B cirrhotic ascites, and a nomogram was established ; the receiver operating characteristic (ROC) curve was used to assess
the value of the new model in predicting recompensation in patients with hepatitis B cirrhotic ascites, and the Delong test was used for
comparison of the area under the ROC curve (AUC). The calibration curve and the decision curve were plotted for the model, and the
model was assessed in terms of degree of fitting and predictive benefits. Results A total of 360 patients were enrolled, among whom134
achieved recompensation. There were 252 patients in the training set and 108 patients in the validation set, and there were no significant
differences in baseline characteristics between the two groups (all P>0.05). The Logistic regression analysis showed that the onset of hepatic
encephalopathy (odds ratio [ OR] =0.066, 95% confidence interval [CI] : 0.008—0.545, P=0.012) , NLPR (OR=0.950, 95%CI:
0.912—0.989, P=0.012) , alpha-fetoprotein (OR=1.012, 95%CI: 1.005—1.020, P<0.001) , and albumin (OR=1.096, 95%CI:
1.031—1.166, P=0.003) were independent influencing factors for recompensation in patients with hepatitis B cirrhotic ascites. The above
four factors were included in a nomogram predictive model, which had an AUC of 0.776, a sensitivity of 66.5% , and a specificity of 76.3%
in the training set and an AUC of 0.746, a sensitivity of 63.4% , and a specificity of 75.7% in the validation set, while Model for End-Stage
Liver Disease score, Child-Pugh score, and albumin-bilirubin score had an AUC of 0.574, 0.628, and 0.621, respectively. The nomogram
model had a better performance than the other three scores in predicting recompensation in patients with hepatitis B cirrhotic ascites (Z=
4.191, 3.369, and 3.527, P<0.001, P=0.001, and P<0.001). The calibration curve and the decision curve showed that the model had a
good degree of fitting, and the decision made using this model could bring net benefits. Conclusion NLPR has a good value in
predicting recompensation in patients with hepatitis B cirrhotic ascites, and the nomogram model established can help to predict

recompensation in such patients in clinical practice.
Key words: Hepatitis B; Liver Cirrhosis; Ascites; Neutrophil to Lymphocyte and Platelet Ratio; Nomograms
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Table 1 Comparison of clinical data between different NLPR groups

WiH Il NLPR 41 (n=207) #5 NLPR 4 (n=153) A P
AEI (%) 53.0(45.0 ~ 62.0) 50.0(45.0 ~ 59.8) 7=-0.835 0.403
HIH(%) ] 149(71.98) 117(76.47) X=0.919 0.338
TH AR i [ 51 (%) ] 41(19.81) 40(26.14) X=2.026 0.155
J-PE v [ 4] (9% ) | 22(10.63) 31(20.26) X'=6.503 0.011
JEIKFREE 53 5] (%) ] X'=5.362 0.068

1% 57(27.54) 34(22.22)

2% 133(64.25) 95(62.09)

39 17(8.21) 24(15.69)
AR 1(%) ] 101(48.79) 33(21.57) X'=27.903 <0.001
WBC(x10%/L) 4.200(2.845 ~ 6.555) 4.695(2.963 ~ 7.133) Z=-1.900 0.057
PLT(x10%L) 73.0(53.5 ~ 102.0) 41.0(30.0 ~ 56.8) 7=-9.872 <0.001
Neu(x10%/L) 2.59(1.78 ~ 4.44) 3.75(2.10 ~ 5.86) 7=-4.248 <0.001
Lym(x10°/L) 0.86(0.66 ~ 1.16) 0.52(0.38 ~0.70) 7=-9.550 <0.001
Mono( x10°/L.) 0.36(0.23 ~ 0.58) 0.31(0.19 ~ 0.57) 7=-1.383 0.167
PT(s) 15.0(13.3~18.3) 15.7(14.1 ~20.2) 7=-2.580 0.010
INR 1.35(1.18 ~ 1.63) 1.41(1.25~1.78) 7Z=-2.187 0.005
AFP(ng/mL) 13.31(3.83 ~ 52.12) 5.59(2.63 ~ 18.51) 7=-3.055 0.002
Alb(g/L) 31.97£5.40 31.90+5.62 1=0.107 0.915
ALP(U/L) 132.6(94.4 ~ 179.2) 110.7(78.5 ~ 155.1) Z=-2247 0.025
ALT(U/L) 65.2(35.4~211.0) 43.9(27.3~97.9) 7=-2.959 0.003
TBil( wmol/L) 48.7(24.9 ~ 240.1) 54.5(33.6 ~ 260.3) 7=-2.237 0.025
Ser(pmol/L) 74.0(61.1 ~94.2) 67.6(56.3 ~ 85.8) 7=-1.762 0.078
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Table 2 Comparison of clinical data between the training set and validation set

i H YIZE (n=252) K iE4E (n=108) GiiHE PAH
AEI () 51.0(45.0 ~ 61.8) 53.0(45.0 ~ 59.0) Z=-0.008 0.993
BHELH(%) ] 192(76.19) 74(68.52) X'=2.306 0.129
TH A i [ (%) | 62(24.60) 19(17.59) X=2.131 0.144
JH A 45 (%) ] 37(14.68) 16(14.81) X'=0.001 0.974
JE AR 3 2 [ (%) ] X'=2.296 0.317

14% 72(28.57) 23(21.30)

2% 146(57.94) 71(65.74)

34 34(13.49) 14(12.96)
AL (%) ] 97(38.49) 37(34.26) X'=0.580 0.446
WBC(x10°/L) 4.00(2.81 ~6.78) 4.48(3.01 ~7.55) 7=-1.549 0.121
PLT(x10%L) 58.0(41.0 ~ 86.0) 54.0(38.0 ~ 82.8) 7=-0.603 0.546
Neu(x10%/L) 2.74(1.85~4.89) 3.10(1.98 ~ 5.64) Z=-1.399 0.162
Lym(x10°/L) 0.72(0.50 ~ 0.99) 0.70(0.50 ~ 1.07) Z=-0.691 0.490
Mono(x10°/L) 0.34(0.20 ~ 0.57) 0.35(0.24 ~ 0.58) 7=-0.930 0.353
NLPR 7.373(4.056 ~ 14.208) 7.415(4.352 ~ 13.627) 7Z=-0.291 0.771
PT(s) 15.40(13.70 ~ 19.08) 15.35(13.50 ~ 18.58) 7=-0.278 0.781
INR 1.39(1.23 ~ 1.71) 1.37(1.19 ~ 1.66) 7=-0.272 0.786
AFP(ng/ml.) 7.43(2.99 ~39.61) 9.40(3.52 ~31.33) 7=-0.026 0.979
Alb(g/L) 31.89+5.49 32.03+5.63 =-0.223 0.824
ALP(U/L) 122.9(90.2 ~ 169.4) 116.8(84.5~171.6) 7=-0.748 0.454
ALT(U/L) 56.0(32.4 ~151.8) 48.9(31.6 ~ 185.9) 7Z=-0.085 0.932
TBil(wmol/L) 50.9(28.4 ~ 269.7) 49.2(29.1 ~222.3) 7=-0.142 0.887
Ser( wmol/L) 72.4(61.0 ~93.0) 72.0(59.4 ~90.1) 7=-0.664 0.507
Child-Pugh #¥43 (43) 9(7~12) 9(7~12) 7=-0.745 0.457
MELD #¥43 (43) 8.947(7.108 ~ 12.945) 8.862(7.103 ~ 13.569) 7=-0.247 0.805
ALBIVFA3 (43) -1.401(~1.944 ~ -0.976) -1.427(-2.026 ~ -1.059) Z=-0.222 0.825
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Table 3 Logistic regression analysis of the occurrence of recompensation in patients with hepatitis B cirrhosis ascites

5iA AR 2 A EACES
B1E OR(95%CI) PiE BIE OR(95%CI) P{E

AT g -3.369 0.034(0.005 ~ 0.256) <0.001 -2.719 0.066(0.008 ~ 0.545) 0.012
NLPR -0.055 0.946(0.914 ~ 0.980) 0.002 -0.052 0.950(0.912 ~ 0.989) 0.012
PT -0.094 0.910(0.859 ~ 0.964) 0.001

INR -1.081 0.339(0.177 ~ 0.649) 0.001

AFP 0.006 1.006(1.002 ~ 1.010) 0.006 0.012 1.012(1.005 ~ 1.020) <0.001
Alb 0.081 1.084(1.032 ~ 1.139) 0.001 0.092 1.096(1.031 ~ 1.166) 0.003
TBil -0.002 0.998(0.996 ~ 0.999) 0.009
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Figure 1 The nomogram model
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