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Abstract: [Objective] The aspartate aminotransferase—to—platelet ratio index (APRI) and liver fibrosis—4 index
(FIB-4) have been used for noninvasive prediction of liver fibrosis and cirrhosis and both indexes exhibit a high degree of
accuracy in the the prediction of the prognosis of hepatocellular carcinoma (HCC ) patients after hepatectomy.. This study
aims to explore the predictive values of APRI and FIB-4 in the occurrence of posthepatectomy liver failure (PHLF) in
HCC patients.[ Methods] The clinical data of 426 patients with HCC who underwent hepatectomy in our hospital were retro-
spectively analyzed. Laboratory data were collected from patients within 2 weeks prior to hepatectomy. APRI, FIB—4 and
Child—Pugh scores were calculated. Receiver operating characteristic (ROC) curves were used to determine the AUC val-
ues and optimal cut—off values of APRI, FIB-4 and Child-Pugh scores. Univariate and multivariate logistic regression

analyses were employed to identify the independent risk factors for PHLF, and the predictive values of APRI and FIB—4 on
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PHLF were compared.[Results] A total of 48 patients (11.3%) developed PHLF. Multivariate analysis showed that major

hepatectomy (=3 segments resection) , blood loss >400 mL, total bilirubin (TBIL) , platelet (PLT) , fibrinogen (Fib) ,
APRI and FIB-4 were independent risk factors for PHLF. ROC curve analysis revealed that APRI (AUC = 0.816) and
FIB-4 (AUC = 0.728) had better ability to predict PHLF than Child—Pugh score (AUC = 0.566; P<0.001).[ Conclusions]
Preoperative APRI and FIB—4 are independent predictors of PHLF in HCC patients after hepatectomy and have good pre-

dictive values.

Key words: hepatocellular carcinoma; aspartate aminotransferase—to—platelet ratio index; liver fibrosis—4 index;

posthepatectomy liver failure ; Child—Pugh score
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Table 1 The characteristic of patients

[n(%), M(P,~P,)]

Ttems N=426 PHLE X/Z P
No (n=378) Yes (n=48)
Sex -1.389  0.165
Male 383(89.9) 337(89.2) 46(95.8)
Female 43(10.1) 41(10.8) 2(4.2)
Age 0.163  0.866
<60 306(71.8) 272(72.0) 34(70.8)
>60 120(28.2) 106(28.0) 14(29.2)
BMI 0.101  0.951
18.5~30 383(89.9) 340(89.9) 43(89.6)
<185 32(7.5) 28(7.4) 4(8.3)
=30 11(2.6) 10(2.6) 1(2.1)
Type of hepatectomy"’ 2275 0.022
Minor 200(46.9) 185(48.9) 15(31.2)
Single 71(16.7) 68(18.0) 3(6.2)
Two 129(30.2) 117(30.9) 12(25.0)
Major 226(53.1) 193(51.1) 33(68.8)
Trilobate 58(13.6) 46(12.2) 12(25.0)
Hemi— 149(35.0) 131(34.7) 18(37.5)
Extend 19(4.5) 16(4.2) 3(6.2)
Blood loss 3.706  <0.001
<400 ml. 244(57.3) 229(60.6) 15(31.2)
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Items N=426 PHLE X’z P

No (n=378) Yes (n=48)

>400 mL 182(42.7) 149(39.4) 33(68.8)
Liver 6.452  0.034
Normal 113(26.5) 106(28.0) 7(14.6)

Fibrosis 158(37.1) 142(37.6) 16(33.3)

Cirrhosis 155(36.4) 130(34.4) 25(52.1)

CSPH 3.949  <0.001
Negative 394(92.5) 357(94.4) 37(77.1)

Positive 32(7.5) 21(5.6) 11(22.9)

HBsAg 1275 0.202
Negative 62(14.6) 58(15.3) 4(8.3)

Positive 364(85.4) 320(84.7) 44(91.7)

CR/(pmol/L) 79.00(69.00~88.00) 79.50(69.00~88.00) 78.00(66.00~88.00) -0.626  0.532
ALT/(U/L) 33.00(23.00~49.00) 33.00(22.00~46.00) 39.00(30.00~69.50) 3.555 <0.001
AST/(U/L) 37.00(28.00~54.75) 36.00(27.25~50.00) 58.50(40.50~87.75) 5790 <0.001
GGT/(U/L) 79.50(42.25~140.00) 76.50(41.25~128.25) 121.50(67.00~201.00) 2,543 0.011
LDH/(U/L) 213.00(180.25~253.00)  213.00(182.00~249.25) 221.50(178.25~286.75) 1.093  0.275
ALP/(U/L) 93.00(76.00~119.00) 91.00(75.00~116.00) 110.50(95.25~146.25) 1317 0.188
CHE(U/L) 202;2'55)0 IR 6 404.00 (5 361.25~7 441.00) 5 103.50 (4 064.50~6 090.50) -4.555 <0.001
ALB/(g/L) 38.50(36.00~41.30) 38.55(36.20~41.30) 36.95(33.90~40.62) -1.949  0.051
PA/(mg/L.) 196.00(161.00~237.00)  201.50(166.00~238.00) 168.00(115.25~197.25) -4.245 <0.001
TBIL/( mol/L) 14.50(11.10~18.17) 14.10(10.90~17.20) 18.40(13.92~24.58) 3.061  0.002
TBA/(wmol/L) 6.15(3.52~11.07) 5.80(3.40~10.40) 10.60(5.95~23.60) 3392 <0.001
PLT/(x10°/L) 207.00(158.00~256.00)  208.00(163.00~260.25) 169.00(111.50~225.75) -2.931  0.003
PT/s 12.00(11.40~12.70) 11.90(11.40~12.60) 12.60(11.80~13.65) 3.973  <0.001
INR 1.03(0.97~1.08) 1.02(0.97~1.07) 1.07(1.02~1.16) 3.948 <0.001
Fib/(g/L) 2.87(2.31~3.69) 2.91(2.37~3.79) 2.38(2.00~3.36) -2.921  0.001
AFP 1.700  0.089
<400 163(38.3) 148(39.2) 15(31.2)

>400 263(61.7) 230(60.8) 33(68.8)

FIB-4 1.79(1.28~2.32) 1.72(1.27~2.19) 2.72(1.79~5.39) 6.401 <0.001
APRI 0.51(0.36~0.79) 0.48(0.35~0.69) 1.21(0.71~1.41) 7.408 <0.001
Child-Pugh 3.159  0.002
Grade A 396(93.0) 357(94.4) 39(81.2)

Grade B 30(7.0) 21(5.6) 9(18.8)

PHLF': post-hepatectomy liver failure; FIB—4: liver fibrosis—4 index; APRI: aspartic aminotransferase—to—platelet ratio index; BMI: body mass
index; CSPH: Clinically Significant Portal Hypertension; CR: creatinine; ALT: alanine transaminase; AST: aspartate aminotransferase; GGT: y-
glutamyl transpeptadase; LDH: lactic dehydrogenase; ALP: alkaline phosphatase; CHE: cholinesterase; ALB: albumin; PA: prealbumin; TBIL: to-
tal bilirubin; TBA: total bile acids; PLT: platelet; PT: prothrombin time; INR: International Normalized Ratio; Fib: fibrinogen; AFP: alpha fetopro-
tein. " Minor: minor hepatectomy; Single: single segment; Two: two segments; Major: major hepatectomy; Trilobate: trilobate hepatectomy ; Hemi—:

hemi-hepatectomy; Extend : extend hemi-hepatectomy.
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Table 2 Multivariable analysis of risk factors for post—hepatectomy liver failure

Variables b S, Wald x* P OR OR 95% CI
Major hepatectomy 1.133 0.498 2272 0.023 3.1 (1.17,8.24)
Blood loss>400 mL 1.122 0.455 2.467 0.014 3.07 (1.26,7.5)
TBIL/( pmol/L) 0.025 0.011 2.346 0.019 1.03 (1.00,1.05)
PLT(x10°/L) 0.008 0.003 2.674 0.007 1.008  (1.0021,1.0139)
Fib/(g/L) -0.851 0.279 -3.044 0.002 0.43 (0.25,0.74)
FIB-4 0.823 0.238 3.499 <0.001 2.28 (1.43,3.63)
APRI 1.963 0.671 2.924 0.003 7.12 (1.91,26.52)
TBIL: total bilirubin; PLT: platelet; Fib: fibrinogen; FIB-4: liver fibrosis—4 index; APRI: aspartic aminotransferase—to—platelet ratio index.
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P 4y [AUC=0.623, 95%CI (0.506, 0.739) ; P=
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Table 3 Multivariable analysis of risk factors for post—hepatectomy liver failure in minor hepatectomy

Variables b S, Wald y* P OR OR 95% CI
AST/(U/L) 0.045 0.018 2.503 0.012 1.05 (1.01,1.08)
TBIL/( pmol/L) 0.131 0.055 2.367 0.018 1.14 (1.02,1.27)
FIB—4 0.984 0.290 3.390 <0.001 2.68 (1.51,4.73)
Child-Pugh: Bus. A 2.678 1.220 2.195 0.028 14.56 (1.33,158.97)

AST: aspartate aminotransferase ; TBIL: total bilirubin; PLT: platelet; FIB—4: liver fibrosis—4 index.

ROC curves

Child-Pugh
Reference line

Sensitivity

70.0 0.2 0.4 0.6 0.8 1.0
1-Specificity

APRI: AUC=0.816, 95%CI (0.736, 0.895), P<0.001; FIB-4: AUC
=0.728, 95%CI (0.631, 0.825), P<0.001; Child-Pugh: AUC=0.566;
95%ClI (0.473, 0.659), P=0.136.

E1 APRI.FIB-4 71 Child—Pugh 34> ll PHLF #J ROC
£ 34
Fig.1 The ROC curve analysis of APRI, FIB-4 and
Child-Pugh scores in predicting PHLF

ik — 253 1 ROC i 2 73 745 th APRI, FIB-4
A1 Child-Pugh P43 i) AUC {54351 4 : APRI [AUC=
0.801, 95%CI (0.696, 0.905) , P<0.001] . FIB-4
[AUC=0.728, 95%CI (0.609, 0.847) , P<0.001] .
Child—Pugh #F 43 [AUC=0.532, 95%CI (0.422,
0.642), P=0.561; &3], APRI .FIB-4 %} PHLF i i
MIEE S 4445 T Child-Pugh ¥43 (P<0.05) . APRI 5
FIB-4 W35 73 575 K /e B 1B A AR L (E
#BHE T Child—Pugh PF43 .
2.5 APRI.FIB-4 £ A [E Child-Pugh & Ik & T
xF BFHIBR R J5 BT I B8 32 i B T 3

H 4 Child-Pugh 343, 426 fi] /& & 1 Child-
Pugh A 1) 55754 396 151(93.0%) , Child-Pugh B 2
i) 30491 (7.0%) . 1 Child—Pugh A 2% 5 # bk
A 39111 (9.8%) 3 K& 4= PHLF, #24i ROC i £k (&

ROC curves

FIB-4

— APRI
Child-Pugh
Reference line

Sensitivity

0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity

APRI: AUC=0.839,95%CI (0.719, 0.960), P<0.001; FIB-4: AUC
=0.757, 95%CI (0.574, 0.940), P=0.001; Child~=Pugh: AUC=0.623,
95%ClI (0.506, 0.739), P=0.115.

B2 APRI.FIB-4 71 Child—Pugh ¥4 Hil/\3E B FF 1B
45 PHLF i) ROC i £ 5 #7
Fig. 2 The ROC curve analysis of APRI, FIB—4 and
Child—-Pugh scores for predicting PHLF in the subgroup

of minor hepatectomy

4) 43 Hr , APRI [y i il %% fig [ AUC=0.801, 95%ClI
(0.707, 0.895) ] & % & T FIB-4 [AUC=0.711,
95%CI (0.603,0.820) ], P=0.002.,

£ Child-Pugh B 2% 35 347 9 4 (30% ) (&
&% £ PHLF, APRI. FIB-4 it AUC {43 %1 g : APRI
[AUC=0.820, 95%CI (0.673, 0.968) , P=0.006] .
FIB-4 [AUC=0.788, 95%CI (0.573, 1.000) , P<
0.014 ], APRI %F PHLF f 7l ] %% GE W& =5 T FIB—4
(P=0.77;5).

3 it

PHLF & VIR 5 7™ 5 5 9 K e 2 — , 2 )
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Table 4 Multivariable analysis of risk factors for post—hepatectomy liver failure in major hepatectomy
Variables b S, Wald x* P OR OR 95% CI
Blood loss>400 mL -1.118 0.555 4.052 0.044 0.327 (0.11,0.97)
CHE/(U/L) -0.001 <0.001 9.457 0.006 0.99 (0.99,1.00)
Fib/(g/L) -1.077 0.317 11.511 0.002 0.36 (0.19,0.68)
APRI 2.499 0.590 17.943 <0.001 11.95 (3.7,38.63)

CHE: cholinesterase; Fib: fibrinogen; APRI: aspartic aminotransferase—to—platelet ratio index.
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APRI: AUC=0.801, 95%CI (0.696, 0.905), P<0.001; FIB-4: AUC
=0.728, 95%CI (0.609, 0.847), P<0.001; Child=Pugh: AUC=0.532,
95%Cl (0.422, 0.642), P=0.561.
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Fig.3 The ROC curve analysis of APRI, FIB—4 and
Child—-Pugh scores for predicting PHLF in the subgroup

of major hepatectomy
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APRI: AUC=0.801, 95%CI (0.707, 0.895), P<0.001; FIB-4: AUC
=0.711, 95%CI (0.603, 0.820), P<0.001.
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Fig. 4 The ROC curve analysis of APRI, FIB—4 for pre-
dicting PHLF in patients with Child—Pugh grade A
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APRI: AUC=0.820, 95%CI (0.673, 0.968), P=0.006; FIB-4: AUC
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Fig.5 The ROC curve analysis of APRI, FIB—4 for pre-
dicting PHLF in patients with Child—Pugh grade B
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