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Construction and evaluation of a nomogram risk prediction model for post-
hepatectomy liver failure in hepatocellular carcinoma patients with hepatitis B

infection at low viral load
HAN Yan, LI Yujie, YI Bin Department of Anesthesiology, First Affiliated Hospital, Army Medical University
(Third Military Medical University), Chongqing, China

[Abstract] Objective To investigate the influencing factors for post-hepatectomy liver failure
(PHLF) in hepatocellular carcinoma (HCC) patients with HBV infection at low viral load, and then construct a
risk prediction model. Methods A total of 403 HCC patients who underwent initial hepatectomy in the First
Affiliated Hospital of Army Medical University between January 1, 2015 and March 1, 2023 were recruited,
and randomly assigned into a training set and a verification set in a ratio of 7:3. Lasso regression and
multivariate logistic regression analyses were applied to screen the risk factors for occurrence of PHLF, and

based on these identified factors, a nomogram prediction model was constructed. Receiver operating
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characteristic (ROC) curve analysis (area under the curve, AUC), calibration curve analysis, decision curve
analysis, and clinical impact curve analysis were preformed to assess the predictive efficacy of the model.
Results History of anti-viral therapy, history of drinking, logHBsAg, and international normalized ratio
(INR) were independent influencing factors for the occurrence of PHLF in HCC patients with HBV infection at
low viral load. The model established based on these indicators demonstrated excellent discriminative
capabilities in both the training and validation sets, with an AUC value of 0. 744 and 0. 737, respectively.
Calibration curve analysis indicated our model of high accuracy (training: P=0. 995; validation: P=0. 701), and
decision curve analysis and clinical impact curve analysis displayed that our model provided greater clinical

benefit. Conclusion Our model can effectively evaluate the risk of PHLF in HCC patients with HBV

infection at low viral load, and shows good predictive performance, which has certain guiding significance for
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timely identification of high-risk populations.
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®1 A03GHRREFHEZIFFEABNERFMEKRIR (x5, MUQR) ,#1(%) ]

At PHLF #i(n=74) 4 PHLF 2 (n=329) P

1K1Y 52.249.6 52.2+10.6 0.949
PERI (B ) 67(90.5) 273(83.0) 0.106
BMI/(kg/m®) 22.9(4.1) 23.4(3.6) 0. 437
USEd 33(44.6) 125(38.0) 0.293
AR 28(37.8) 79(24.0) 0.015
ASA S (T KL 1) 24(32.4) 76(23.1) 0. 093
logHBV DNA/(log,, TU/mL) 0(0.3) 0(0) 0.418
logHBsAg/(log,, 1U/mL) 3.8(0.2) 3.7(0.7) 0. 007
PURBEIRYT S 15(20.3) 145(44. 1) <0. 001
ALBIVESF (294 K LA 1) 39(52.7) 108(32. 8) 0. 001
BCLC 4344 (B K LI L) 32(43.2) 137(41.6) 0. 801
JiTtfife s 61(82.4) 233(70.8) 0. 042
Ik He s 19(25.7) 59(17.9) 0.128
TBIL/( pmol/L) 18.6(9. 1) 15.6(8.3) <0. 001
ALB/(g/L) 40.3(7.9) 41.8(6.0) 0.109
ALT/(TU/L) 37.6(23.2) 30.5(27.8) 0.038
AST/(TU/L) 35.5(20.0) 32.5(20.6) 0.111
ALP/(TU/L) 97.0(53.0) 94.0(45.5) 0.236
PLT/(x10°L) 125.5(103.0) 137.0(87.0) 0. 042
INR 1.0(0.2) 1.0(0.1) 0. 002
PT/(s) 12.0(1.8) 11.6(1.2) 0. 003
Cr/(pmol/L) 76.1(17.8) 75.3(18. 1) 0.558
e-GFR/(mL/min/1. 73m?) 96.0(17.6) 97.3(18.2) 0.614
R 1/ (ng/mlL) 74.4(1634.5) 69. 4(565.6) 0.325
FARG AR 31(41.9) 184(55.9) 0. 029
JREE ) AL 5 42(56.8) 186(56.5) 0.972
KIFUIBRA 10(13.5) 22(6.7) 0. 050
FARM AL /min 263.0(164.0) 221.0(130.0) <0. 001
1k 1Mz 31(41.9) 127(38.6) 0. 600
L PE2Y 60(81.1) 258(78. 4) 0.612
R3] 15(20.3) 61(18.5) 0.731
1L ] 19(25.7) 46(14.0) 0.013
S /mL 2450.0(1333.0) 2.000. 0(1000. 0) <0. 001
S /mL 2100.0(1563.0) 1600.0(975.0) <0.001
A il /mL 400. 0(300. 0) 300. 0(200.0) <0. 001
m-iE LE 0.5(0.5) 0.5(0.4) 0. 659
R E/mL 500. 0(500. 0) 400.0(325.0) 0.016
A I /min 31.0(41.0) 35.0(33.0) 0. 881
PACU I /min 84.0(59.0) 85.0(45.0) 0. 586
PN RIS 24(32.4) 72(21.9) 0.054
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F3  NSEEMBIEERBERIFME [x+s, MUIQR) ,#1(%) ]

5 PIZR4E (n=282) B IESE (n=121) P
sk 52.4+10.7 51.629. 8 0. 447
PERI G 1) 239(84. 8) 101(83.5) 0.746
BMI/(kg/m”) 23.3(3.8) 23.2(3.6) 0.573
W A e 112(39.7) 46(38.0) 0.749
R 70(24. 8) 37(30.6) 0.230
ASACIT K LI |) 63(22.3) 37(30. 6) 0.079
logHBV DNA/(log,, [U/mL) 0(0) 0(0) 0.515
logHBsAg/(log,, TU/mL) 3.7(0.6) 3.7(0.7) 0. 452
HURERGIT R 106(37.6) 54(44.6) 0. 186
ALBUPEA (290 ) 1) 104(36.9) 43(35.5) 0.798
BCLC /3 (B L) 1) 123(43.6) 46(38.0) 0.296
ST 207(73.4) 87(71.9) 0.755
I ik e s 57(20.2) 21(17.4) 0. 506
TBIL/(pmol/L) 16.0(8.7) 16.0(7.9) 0.528
ALB/(g/L) 41.5(6.3) 42.1(6.4) 0.330
ALT/(1U/L) 32.3(27.5) 30.5(27.0) 0. 340
AST/(1U/L) 33.1(22.4) 32.7(15.2) 0. 294
ALP/(IU/L) 95.0(50.0) 94.0(47.0) 0. 401
PLT/(x10%/L) 139.0(87.0) 132.0(90.0) 0.743
INR 1.0(0. 1) 1.0(0. 1) 0. 880
PT/s 11.6(1.3) 11.6(1.2) 0. 889
Cr/(umol/L) 75.6(17.8) 75.0(18.6) 0.502
e-GFR/( mL/min/1. 73m?) 96.8(19.1) 96.9(16.2) 0.902
R 1/ (ng/mlL) 55.6(576.8) 118.2(722. 1) 0. 060
FARI (S 158(56.0) 57(47.1) 0. 100
SR X GRS &) 161(57. 1) 67(55.4) 0.749
KIFUIBRA 24(8.5) 8(6.6) 0.518
FARM AL /min 233.0(140.0) 226.0(128.0) 0.493
1k 1M 24 112(39.7) 46(38.0) 0.749
| (INERR ] 227(80.5) 91(75.2) 0.233
sl 54(19.1) 22(18.2) 0. 820
1L 1] 44(15.6) 21(17.4) 0. 661
AR /mL 2 100. 0(1020. 0) 2 100. 0(1200. 0) 0.731
S R /mL 1700. 0(995. 0) 1600.0(1125.0) 0. 484
AR i /mL 300. 0(263.0) 300. 0(300. 0) 0. 870
mn- e L 0.5(0.4) 0.5(0.3) 0.372
JR e mlL 400. 0(300. 0) 500. 0(300. 0) 0. 845
PRI K /min 38.0(34.0) 32.0(31.0) 0. 080
PACU B /min 86.0(54.0) 79.0(47.0) 0. 054
PN RSN 71(25.2) 25(20.7) 0.329
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