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Abstract: Objective To investigate the value of Fried Frailty Phenotype (FFP), liver frailty index (LFI), and Short Physical

Performance Battery (SPPB) in predicting 2-year all-cause mortality and decompensation events in patients with liver cirrhosis.
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Methods
University, from December 2020 to December 2021 were enrolled, and FFP, LFI, and SPPB were used to assess the state of

A total of 277 patients with liver cirrhosis who were hospitalized in Beijing Friendship Hospital, Capital Medical

frailty. Based on the scores of each tool, these patients were divided into frail and non-frail groups. These three tools were compared
in terms of consistency and independent predictive performance. The primary endpoints were 2-year all-cause mortality rate and
composite endpoints (death+decompensation events) , and the Cox regression analysis, the receiver operating characteristic
(ROC) curve, net reclassification index (NRI), and integrated discrimination improvement (IDI) index were used to analyze the
predictive value of the three tools. Normally distributed continuous data were compared between two groups using the independent
samples i-test, while non-normally distributed continuous data were compared using the Mann-Whitney U test. Categorical data
were compared between groups using the chi-square test or Fisher’ s exact test. The agreement among different frailty tools was
evaluated using Cohen’s Kappa statistic. The Kaplan-Meier survival curve was plotted, and a survival analysis was performed using
The prevalence rate of frailty assessed by FFP, LFI, and SPPB was 37.2%, 22.4%, and 20.2%,
respectively, with a moderate consistency between FFP and LFI/SPPB (k=0.57, 95% confidence interval [ CI]: 0.47—0.67; k=
0.51, 95%CI: 0.41—0.62) and a relatively high consistency between LFI and SPPB (k=0.87, 95%CI: 0.80—0.94). Compared
with the non-frailty group, the frailty group had significantly higher all-cause mortality rate and incidence rate of composite
endpoints (P<0.001). After multivariate adjustment, FFP, LFI, and SPPB had a hazard ratio of 2.42(95%CI: 1.51—5.11 ), 2.21
(95%CI: 1.11—4.42) , and 2.21(95%CI: 1.14—4.30) , respectively, in predicting all-cause mortality, as well as a hazard ratio
of 2.51 (95%CI: 1.61—3.91) , 2.40 (95%CI: 1.51—3.80) , and 2.20 (95%CI: 1.39—3.47) , respectively, in predicting
composite endpoints. Compared with Child-Pugh score, FFP had a significantly greater area under the ROC curve (AUC) in

the log-rank test. Results

predicting all-cause mortality (0.79 vs 0.69, P=0.032) and composite endpoints (0.75 vs 0.68, P=0.044). Frailty assessment tools
combined with Child-Pugh score significantly improved the performance in predicting all-cause mortality and composite endpoints,
with an AUC of 0.81—0.82 and 0.77—0.78, respectively (P<0.05). NRI and IDI analyses further confirmed the improvement of
FFP, LFI, and SPPB can independently predict adverse

outcomes in patients with liver cirrhosis, among which FFP has the best predictive performance, and the combination of frailty

the combined model in classification (all P<0.001). Conclusion

assessment tools with Child-Pugh score can significantly enhance the accuracy of prognostic evaluation.
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Figure 1 Kaplan-Meier survival curve of the impact of frailty on cumulative incidence of 2-year all-cause mortality and

composite endpoint events in patients with liver cirrhosis
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Table 2 Influence of frailty on 2-year all-cause mortality and composite endpoint events in patients with liver cirrhosis
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Figure 2 Kappa consistency test results for the diagnosis of three frailty assessment tools in patients with liver cirrhosis
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Table 3 Efficiency of different frailty assessment tools for predicting 2-year all-cause mortality and composite endpoint events
in patients with liver cirrhosis
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Figure 3 ROC curves of the predictive efficacy of frailty assessment tools and Child-Pugh scores for 2-year all-cause mortality
and composite endpoints
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Table 4 Predictive performance improvement comparison of frailty assessment tools compared to Child-Pugh score for
2-year prognosis in liver cirrhosis

e NRI+(95%CI) P{E  NRI-(95%CI) P{E NRI(95%CI) PIE ID1(95%CI) PIE

Exil A

Child-Pugh vs FFP 0.23(-0.04 ~0.51) 0.095 044(0.32~0.55) <0.001 0.67(0.37~0.96) <0.001 0.10(0.04 ~0.16) 0.001
Child-Pugh vs LFI ~ 0.19(-0.10 ~ 048) 0.204 0.24(0.11 ~0.36) <0.001 044(0.12~0.75) 0.008 0.13(0.06 ~0.20) <0.001
Child-Pughvs SPPB 0.11(-0.20 ~040) 0475 0.29(0.16 ~0.41) <0.001 0.39(0.09 ~0.72) 0.015 0.12(0.05~0.19)  0.001
BELRFE

Child-Pugh vs FFP 0.20(0.02 ~0.39)  0.033 0.21(0.06 ~0.36) 0.007 041(0.19~0.64) 0.001 0.11(0.06 ~0.16) <0.001
Child-Pugh vs LFI = 0.13(-0.07 ~032) 0.192 0.16(0.00 ~030) 0.033 0.29(0.04 ~0.54) 0.022 0.11(0.05~0.17) <0.001
Child-Pughvs SPPB 0.15(-0.04 ~035) 0.127 0.17(0.02~032) 0026 0.32(0.08 ~0.56) 0.009 0.12(0.06 ~0.18) <0.001
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Figure 4 ROC curve of the predictive efficacy of frailty assessment tool combined with Child-Pugh score for 2-year all-cause
mortality and composite endpoint risk
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Table 5 Predictive performance improvement comparison of combined frailty assessment tools and Child-Pugh score for 2-
year prognosis in liver cirrhosis

FaFxR NRI+(95%CI)  P{i NRI-(95%CI) P{i  NRI(95%CI) Pf{H IDI(95%CI) P

SHFET
Child-Pugh vs Child-Pugh+FFP 0.53(0.28 ~0.77) <0.001 0.43(0.31 ~0.54) <0.001 0.96(0.68 ~ 1.23) <0.001 0.12(0.08 ~0.17) <0.001
Child-Pugh vs Child-Pugh+LFI  0.32(0.02~0.59) 0.026 0.53(0.42 ~0.63) <0.001 0.85(0.52 ~ 1.15) <0.001 0.16(0.10 ~0.21) <0.001
Child-Pughvs Child-Pugh+SPPB  0.32(0.02 ~0.61) 0.027 0.58(0.48 ~0.69) <0.001 0.90(0.59 ~ 1.21) <0.001 0.15(0.09 ~0.21) <0.001
Rt IRe L
Child-Pugh vs Child-Pugh+FFP  0.32(0.12~0.49) 0.001 0.44(0.31 ~0.59) <0.001 0.76(0.53 ~0.98) <0.001 0.13(0.09 ~0.17) <0.001
Child-Pugh vs Child-Pugh+LFI  0.15(-0.05 ~ 0.33) 0.127 0.41(0.27 ~0.55) <0.001 0.56(0.32 ~0.79) <0.001 0.15(0.10 ~0.19) <0.001
Child-Pugh vs Child-Pugh+SPPB  0.11(-0.10 ~ 0.30) 0.262 0.63(0.52 ~0.75) <0.001 0.74(0.51 ~0.97) <0.001 0.15(0.10 ~ 0.19) <0.001
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Figure 5 Calibration curves for all-cause mortality and incidence of composite endpoint events
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