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[ Abstract ] Objective To investigate the predictive value of the combined tumor burden score (TBS) and platelet-
albumin-bilirubin (PALBI) score model for postoperative tumor recurrence in liver transplant recipients with
hepatocellular carcinoma (HCC). Methods The general information of 158 recipients diagnosed with HCC and
underwent liver transplantation at the 900th Hospital of the Joint Logistics Support Force of the Chinese People's
Liberation Army from 2008 to 2021 was collected. Lasso regression analysis combined with multivariate Cox regression
analysis were used to identify independent risk factors for postoperative tumor recurrence after liver transplantation with
HCC. A nomogram prediction model was constructed based on variables selected by Lasso regression analysis, and the
predictive performance of the model was verified by calibration curve and clinical decision curve. The optimal cut-off
values for postoperative tumor recurrence in liver transplant recipients with HCC were determined by receiver operating
characteristic (ROC) curve, and Kaplan-Meier analysis was used to compare survival differences among different groups.
Results Among the 158 liver transplant recipients with HCC, 82 experienced tumor recurrence, with a recurrence rate of
51.9% and a median tumor-free survival time of 10 (4, 25) months. Results of Lasso regression analysis and multivariate
Cox regression analysis showed that alpha-fetoprotein (AFP) =400 ng/mL, TBS and PALBI score were all independent
risk factors for postoperative tumor recurrence in liver transplant recipients with HCC (all P<0.05). The combined high
TBS-high PALBI score showed the highest predictive value (hazard ratio 6.909, 95% confidence interval 3.067-15.563,
P<0.001). A nomogram prediction model was constructed based on six variables selected by Lasso regression analysis.
Calibration curve showed good consistency between the model's predicted results and the ideal curve. Decision curve
analysis indicated that the nomogram prediction model provided the highest clinical benefit for predicting 1-year tumor-
free survival after liver transplantation with HCC. Time-dependent ROC curves at 1, 3 and 5 years after surgery showed
that TBS-PALBI model had good predictive performance, with no significant difference in area under the curve (AUC)
compared with TBS-PALBI-AFP model. The optimal cut-off values for predicting postoperative tumor recurrence were
determined by ROC curve, with a PALBI score cut-off of —2.334 and a TBS cut-off of 5.305. Recipients were divided into
a low TBS-low PALBI score group (n=47) and a low/high TBS-low/high PALBI score group (at least one score was high)
(n=111). Kaplan-Meier survival analysis showed that the low TBS-low PALBI score group had a higher tumor-free
survival rate than the low/high TBS-low/high PALBI score group, with a significant difference (P<0.05). Conclusions
TBS-PALBI model provides a novel, simple and effective tool for assessing the prognosis of liver transplant recipients
with HCC. The nomogram model constructed based on this has significant advantages in predictive performance and may
serve as a reference for guiding individualized treatment plans and improving clinical outcomes.

[ Key words] Combined tumor burden score and platelet-albumin-bilirubin score model; Hepatocellular

carcinoma; Liver transplantation; Tumor recurrence; Predictive model; Nomogram model; Risk factor; Survival analysis
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Table 1 Comparison of the general information between non-relapse and relapse recipients

EizL 7 KEK (n=76) 2% (n=82) GeitE PfH
HAn (%) ] 0.44 0.509
! 70 (92) 73 (89)
7 6(8) 9 (11)
EIE>50%[n (%) ] 38 (50) 38 (46) 0.21 0.646
S (%) ] 64 (84) 67 (82) 0.17 0.676
CIVRTEHEIT R (%) ] 68 (89) 68 (83) 1.41 0.235
R A/HM (Pys, Pys) , U/L] 45 (29, 64) 48 (33, 99) -0.82 0.411
KA AR AR M (Pys, Pys) , UL] 43 (32, 73) 57 (41, 99) —-2.78 0.005
V- EBHEEREM (Py, Pys) , U/L] 62 (39, 111) 105 (74, 186) -3.27 0.001
FPERL AT EM (P, Pys) . x10°/L] 3.0 (1.9, 4.3) 3.7 (2.7, 5.6) -2.06 0.039
WA M (Pys, Pys) . x10°/L] 1.1 (08, 1.7) 1.0 (0.7, 1.6) -1.25 0.213
M35 WLEFM ( Py, Pos) , pmol/L] 71 (60, 83) 71 (62, 85) -1.16 0.246
BRI FEIEI R [M (P, Pys) , s] 13 (12, 15) 13 (12, 14) -0.71 0.478
E AL HAE[M (P, Pss) ] 12 (1.0, 1.3) 1.1 (1.0, 1.3) —-0.12 0.904
PR iR R BARIM (Pys, Pig) , om] 2.9 (2.0, 4.5) 5.0 (3.0, 8.0) 0.90 <0.001
fRE R (M (Py, Pys) , 4] 1.0 (0.9, 2.0) 1.1 (1.0, 2.0) 0.46 0.270
RETAFP=400 ng/mL{n (%) ] 11 (14) 30 (37) 10.04 0.002
[Tk (%) ] 3(4) 18 (22) 11.09 <0.001
U&= AL (%) ] 6(8) 28 (34) 16.10 <0.001
FAREHEM (Pys, Pys) , h] 6.4 (59, 7.1) 6.7 (6.0, 7.8) -1.52 0.130
MELDYM MM ( Py, Pr) , 53] 9(7, 12) 9 (8, 12) —0.46 0.644
PALBIIF43 (X5, 43) —2.4+0.5 —2.1£0.5 —-2.90 0.227
TBS[M (P, Py) , 4} 3.7 (25, 53) 57 (3.6, 92) —4.58 <0.001
FFEAK AR ER (%) ] 28 (37) 53 (65) 12.19 <0.001
HAEZEI [ (%) ] 4.13 0.127
i 5(7) 8 (10)
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Figure 1 Lasso regression analysis
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Table 2 Multivariate Cox regression analysis

Z R F Cox
AR g
HR (95% CI) PfH
Rif AFP =400 ng/mL 2.372 ( 1.374~4.092 0.002
RHETAFP= g/ ( )
UM ERAE 1.309 (0.637~2.691) 0.464
WS 1.403 (0.650~3.029 ) 0.388
IR 2220 0.579 (0.324~1.033) 0.064
TBS 1.115 (1.054~1.180) <0.001
PALBIPF4S 1.965 (1.166~3.310) 0.011
{-TBS+{E-PALBIFE4> 1 (%)
{K-TBS+5-PALBIVES) 2.883 (1.140~7.291) 0.025
E-TBSHEK-PALBIIS> 2.649 (1.153~6.086) 0.021
5-TBS+&-PALBI) 6.909 (3.067~15.563 ) <0.001
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Figure 5 ROC curves for predicting postoperative tumor
recurrence in HCC liver transplant recipients using TBS,
PALBI and TBS-PALBI models
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