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Clinical value of preoperative aspartate aminotransferase-to-platelet ratio index in predicting liver failure after
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MAI Rong-yun'”, ZENG Jie'®, YE Jia-zhou', SU Qi-bin', LONG Zhong-rong', SHI Xian-mao', HUANG Shan', WU Fei-xiang',
LI Le-qun', LIAN Fang’, WU Guo-bin""

1. Department of Hepatobiliary Surgery, Tumor Hospital Affiliated to Guangxi Medical University, Nanning 530021, Guangxi
Zhuang Autonomous Region, China

2. Department of Physiology, School of Preclinical Medicine, Guangxi Medical University, Nanning 530021, Guangxi Zhuang

Autonomous Region, China

[Abstract] Objective To explore the predictive value of preoperative aspartate aminotransferase-to-platelet ratio index
(APRI) for post-hepatectomy liver failure (PHLF) after hepatectomy in the patients with primary liver cancer (PLC). Methods A
retrospective study was conducted on the data from the PLC patients who underwent first hepatectomy in Tumor Hospital Affiliated
to Guangxi Medical University between Sep. 2013 and Dec. 2016. The logistic regression model and receiver operating characteristic
(ROC) curve were performed to determine the predicting values of APRI, Child-Pugh score, model for end-stage liver disease (MELD)
score and albumin-bilirubin (ALBI) score for PHLE. Results A total of 1 108 PLC patients were included in this study, and PHLF
occurred in 217 (19.58%) patients. The logistic regression analysis showed that Child-Pugh score, MELD score, ALBI score and
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APRI were predicting factors for PHLF (all £#<<0.05). The ROC curve analysis showed that preoperative APRI (area under curve
[AUCT: 0.745, 95% confidence interval [CI] 0.709-0.781, P<<0.001) was significantly better for predicting PHLF compared with
Child-Pugh score (AUC 0.561, 95% CI 0.516-0.605, P=0.005), MELD score (AUC 0.650, 95% CI 0.610-0.691, P<<0.001) and
ALBI score (AUC 0.662, 95% CI 0.621-0.703, P<<0.001). Based on Youden index, the best cut-off value of preoperative APRI was
0.55 for predicting PHLF in PLC patients, with a sensitivity of 71.9% and a specificity of 68.5%, and the patients with APRI>0.55
had significantly higher overall incidence of PHLF, and higher incidence of PHLF A, B and C compared with ones with APRI<0.55
(all P<<0.05). Conclusion Preoperative APRI is more accurate for predicting PHLF after hepatectomy in PLC patients versus the

Child-Pugh, MELD and ALBI scores, providing guiding significance for clinical treatment of PLC.

[Key words] liver neoplasms; post-hepatectomy liver failure; aspartate aminotransferase to platelet ratio index; Child-

Pugh score; model for end-stage liver disease score; albumin-bilirubin score
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2.1 PHLF #9&m%E AN 1108 flHEHE+,
k=60 24 233 #1 (21.0%) , Fil<60 %
1 875 B (79.0% ) ;5 Bk 939 1] (84.7% ) , &
PE 169 il (153%) 5 LHIFRHEE  (hepatitis
B virus, HBV ) BH: 954 4] (86.1% ) , AFiffL
438 il (39.5% ) o A7 217 # (19.6% ) k&t
PHLF, Hr A 2% PHLF A 101 ] (9.1%) ,
B %% PHLF 5 109 # (9.8% ) , C % PHLF £ 7 #i
(0.6%) o IABHHIEELFORIILE 1,

2.2 PHLF #94aX B Z o4 HRE e R L%
Lo BERHER ST A G E L (P<0.05) 15
PRI LA 5 logistic [MIARETRY Ak b gl
ZIRZ R A logistic [A1JAREIXS Child-
Pugh 43, MELD 43, ALBI #¥4; &% APRI #
oo, 25 WK 2. Wk 2 /0L, B4 HBV
DNA . JFtEfk . Mg B2, Mg E . Rl
M. YIERJEHE . Child-Pugh 34> . MELD 43,
ALBI 74 K APRI % 5 PHLF % Y%
(P $9<0.05) . Hr Child-Pugh PE43H F AR R
1.599 [95% 17X [] ( confidence interval, CI) :
1.223~2.091, P=0.001], MELD P4 HfE R
1.084 (95% CI: 1.035~1.136, P=0.001) , ALBI
PEOM A HEA 2.259 (95% CI: 1.385~3.683,
P=0.001) , APRI MILE LN 1.932 (95% CI:
1.475~2.532, P<<0.001) , #%/5 Child-Pugh i
4% . MELD ¥4r. ALBI i¥43 & APRI 1 a[fEH
PHLF f 7 6 br
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Tab 1 Baseline data of 1 108 patients with primary liver carcinoma and univariable analysis to identify predictors of PHLF

Variable Total N=1 108 Without PHLF N=2891 With PHLF N=217 P value
Age (=60 years/<<60 years) n 233/875 183/708 50/167 0.417
Gender (male/female) n 939/169 740/151 199/18 0.001
HBsAg (positive/negative) n 954/154 757/134 197/20 0.026
HBVDNA (=5X10°UemL /<5X10°UemL )n 694/414 529/362 165/52 <0.001
PLT count (L', X10%), M (Q,, Q) 212.08 (164.79,273.91) 218.68 (174.00,277.94) 174.87 (131.58,245.51) <<0.001
TBil cy/(umol « L™, M (Q,, Q) 11.5 (8.5, 15.7) 10.9 (8.1, 14.5) 15.4 (11.8, 19.6) <0.001
PA py/(mg « L"), M (O, Op) 180.0 (131.5, 232.0) 187.0 (139.0, 238.0) 146.5(114.0, 204.5) <0.001
ALB py/(g+ L"), x*s 40.28+4.64 40.50+4.64 39.38+4.51 <0.001
ALT z/(U* L"), M (Q,, Oy) 37.0 (28.0, 56.0) 31.0 (21.0, 44.0) 43.0 (28.0, 60.5) <0.001
AST zg/(U+ L"), M (Q,, Oy) 33.0(22.0, 48.0) 35.0 (27.0, 51.0) 51.5(35.0, 72.0) <0.001
Cr cy/(umol « L™, M (Q,, Oy) 78.0 (68.0, 88.0) 78.0 (68.0, 88.0) 77.0 (68.0, 87.0) 0.195
PT t/s, M (O, Ov) 12.8 (12.1,13.7) 12.7 (12.0, 13.5) 13.4 (12.6, 14.4) <0.001
INR M (O,, Ov) 1.04 (0.96, 1.12) 1.03 (0.95, 1.11) 1.09 (1.01, 1.20) <<0.001
AFP (=400 ng » mL ™ /<400 ng *mL ') n 476/632 370/521 106/111 0.051
Cirrhosis (yes/no) n 438/670 569/322 116/101 <<0.001
CSPH (yes/no) n 90/1 018 60/831 30/187 0.001
Ascites (yes/no) n 105/1 003 75/816 30/187 0.015
Hepatic encephalopathy (yes/no) n 0/1 108 0/891 0/217
Child-Pugh score M (Q,, O,) 5(5,5) 5(,5) 5(5,6) <<0.001
Child-Pugh grade (A/B/C) n 1 074/34/0 871/20/0 203/14/0 0.001
MELD score M (Q,, Oy) 4(2,6) 4(2,6) 6(4,7) <0.001
ALBI score M (O,, O) —2.76 (—2.97, —2.45) —2.80(—3.01, —2.51) —2.56 (—2.86, —2.22) <<0.001
APRIM (O, Op) 0.46 (0.31, 0.75) 0.42 (0.30, 0.64) 0.80 (0.49, 1.18) <0.001
Tumor size d/cm, M (Q;, Q) 6.5 (4.0, 10.0) 6.0 (4.0, 10.0) 7.5(5.0,11.3) <0.001
Tumor number (=3/<<3) n 107/1 001 71/820 36/181 <0.001
Operation time #/min, M (Q,, Q) 200 (160, 240) 195 (160, 240) 210 (170, 250) 0.064
Blood loss (=400 mL/<<400 mL) n 439/669 323/568 116/101 <0.001
Extent of resection (major/minor) n 416/692 302/589 114/103 0.006

PHLF: Post-hepatectomy liver failure; HBsAg: Hepatitis B surface antigen; HBV: Hepatitis B virus; PLT: Platelet; TBil:

Total bilirubin; PA: Prealbumin; ALB: Albumin; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; Cr: Creatinine;

PT: Prothrombin time; INR: International normalized ratio; AFP: a-Fetoprotein; CSPH: Clinically significant portal hypertension;

MELD: Model for end-stage liver disease; ALBI: Albumin-bilirubin; APRI: Aspartate aminotransferase to platelet ratio index;

M (Qy, Qu): Median (lower quartile, upper quartile)

2.3 Child-Pugh #F% . MELD #F4% . ALBI #F4 A&
APRI #iml PHLF 4t A3k R ROC fh<eifiE
AUC, P Child-Pugh 4>, MELD #¥4). ALBI
P4 K APRI il PHLF f9fE S, 4558 (E 1) &
7, Child-Pugh 49 AUC A 0.561 (95% CI:

0.516~0.605, P=0.005) , MELD #4319 AUC W
0.650 (95% CI: 0.610~0.691, P<<0.001) , ALBI
PESrE AUC N 0.662 (95% CI: 0.621~0.703,

P<<0.001) , APRI iy AUC & 0.745 (95% CI:

0.709~0.781, P<<0.001) , AU, APRI fitjll PHLF
(JEEJIE T Child-Pugh #1743, MELD 14 /% ALBI

B4

2.4 APRI 5 PHLF Z & % & ML EHE
%, APRI MY AERUN{E N 0.55, ULES APRI Fiiil
PHLF MR B 55 BE 500 71.9% 1 68.5%.
s APRI BUHAERBHE, #1108 FlEFH N
E 4 ( APRI>0.55, 437 f5]) FI{% XU 2H
( APRI=<0.55, 671 i) , ZERExR, EXELL
PHLF BfA%LHG% K PHLF A, B, C %54 KR
FOBIK 35.7% (156/437) . 15.3% (67/437) .
18.8% (82/437) . 1.6% (7/437) , KKK 45>
HR 9.1% (61/671) | 5.1% (34/671) | 4.0%
(27/671) . 0% (0/671) , WM EFIAEGIT
E Y (P<0.05, K2) .
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Tab 2 Multivariable logistic analysis identifying predictors of PHLF

. Model 1 (Child-Pugh score) Model 2 (MELD score) Model 3 (ALBI score) Model 4 (APRI)

Variable OR(95% CI) P value OR(95% CI) P value OR(95% CI) P value OR(95% CI) P value
Male 0311 (0.172,0.565) <0.001  0.359 (0.194,0.666)  0.001 0.331(0.181,0.608) <0.001 0.327(0.174,0.613) <0.001
Positive HBsAg 0.787 (0.426, 1.453)  0.444  0.685 (0.368, 1.274) 0232 0.724(0.389, 1.345)  0.307 0.847 (0.451,1.587)  0.603
HBV DNA 1.535(1.059,2.224)  0.024  1.545(1.016,2.349)  0.042 1.561 (1.027,2.374)  0.037 1.590 (1.040,2.430)  0.032
PLT count 0.991 (0.989, 0.994) <0.001  0.991 (0.989, 0.994) <0.001 0.992 (0.989,0.994) <0.001
TBil 1.059 (1.034, 1.085)  <0.001
PA 0.995 (0.992, 0.998) <0.001  0.995 (0.992,0.997) <0.001 0.997 (0.994,1.000)  0.047 0.997 (0.994,0.999)  0.017
ALB 0.993 (0.950, 0.995)  0.764 0.990 (0.949, 1.034)  0.658
ALT 1.001 (0.996, 1.006)  0.567  1.001 (0.996,1.006)  0.695 1.002(0.997,1.007)  0.544 0.998 (0.993,1.003) 0514
AST 1.008 (1.004, 1.012) <0.001  1.008 (1.004, 1.012) <0.001 1.007 (1.004, 1.011)  <0.001
PT 1257 (1.086, 1.454)  0.002 1.295 (1.126, 1.489)  <<0.001 1.303 (1.132, 1.500) <0.001
INR 1.459 (0.047,25.525)  0.830 2.576 (0.097, 68.350)  0.572
Child-Pugh score 1.599 (1.223,2.091)  0.001
MELD score 1.084 (1.035,1.136)  0.001
ALBI score 2259 (1.385,3.683)  0.001
APRI 1,932 (1.475,2.532)  <0.001
Cirrhosis 1579 (1.109,2.247)  0.011  1.539(1.078,2.198)  0.018 1.574(1.103,2.246)  0.012 1.543 (1.093,2.180)  0.014
CSPH 1.106 (0.625,1.956)  0.730  1.067 (0.598,1.901)  0.827 1.021 (0.570,1.829)  0.994 0.939 (0.510,1.730)  0.839
Ascites 0.978 (0.579,1.651) 0,993 0.984 (0.582,1.664)  0.951 1.016 (0.598,1.727)  0.952
Tumor size 1.053 (1.004,1.012) <0.001  1.052(1.003,1.103)  0.037 1.076 (1.027,1.127)  0.002 1.055(1.016,1.095)  0.005
Tumor number  1.846 (1.136,3.002)  0.013  1.904 (1.163,3.118)  0.010 1.877 (1.150,3.063)  0.012 1.819(1.114,2.971)  0.017
Blood loss 1.507 (1.065,2.133)  0.021  1.457(1.023,2.074) ~ 0.037 1.470 (1.035,2.088)  0.031 1.616(1.146,2.278)  0.006

Major resection 1.777 (1.217, 2.596) 0.003 1.899 (1.282, 2.786) 0.001 1.820 (1.240, 2.672) 0.002 1.860 (1.299, 2.660) 0.001
PHLF: Post-hepatectomy liver failure; HBsAg: Hepatitis B surface antigen; HBV: Hepatitis B virus; PLT: Platelet; TBil: Total

bilirubin; PA: Prealbumin; ALB: Albumin; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; PT: Prothrombin time;
INR: International normalized ratio; MELD: Model for end-stage liver disease; ALBI: Albumin-bilirubin; APRI: Aspartate aminotransferase
to platelet ratio index; CSPH: Clinical significant portal hypertension; OR: Odds ratio; CI: Confidence interval

i 30T M Grade A PHLF
APRI 2 40l O Grade B PHLF
< O Grade C PHLF
0.8 3
7 £ 30f
=}
f// 2 2}
% 06F v 5
E / ALBI score T 10} -
% d 0
s 04r S/ MELD score APRI<0.55 (n=671) APRI>0.55 (n=437)
/ Child-Pugh score E 2 AKREIAPRI S PHLF Z EHXHR
021 . . .
Reference line Fig2 Correlation between preoperative APRI and PHLF
APRI: Aspartate aminotransferase-to-platelet ratio index;
0

0.2 0.4 0.6 0.8 1.0 PHLF: Post-hepatectomy liver failure
1 —specificity

B 1 /BT Child-Pughi¥4. MELD 4. ALBIg4 3 3T it

X APRI %iill PHLF #J ROC Hi%k . Dr e
Fig1 ROC curves for preoperative Child-Pugh score DI A a5 R E1 2 0 FLAR A7
i o ’ Ak . PHLF JE& P R VIR A G Bl AR 2]
MELD score, ALBI score and APRI in predicting PHLF T T-H N Wl T HEEIR AR 2 A o
The AUC of Child-Pugh score was 0.561, AUC of MELD score
was 0.650, AUC of ALBI score was 0.662, and AUC of APRI gﬁ}ﬂ:ﬁ;%‘%ﬁf Im‘@:"}ﬂzﬁﬁ Zl[]Zﬂ:F'J}ﬂ:)( ﬁ\iﬁu
was 0.745. MELD: Model for end-stage liver disease; ALBI: 9 ORPERTIA . ARG PERR IS, BTk
Albumin-bilirubin; APRI: Aspartate aminotransferase to platelet 25 80%~90% MY m:%%\ % ﬁﬁ% ZN FH:‘IE 1 H:Fﬁﬁﬁ
ratio index; PHLF: Post-hepatectomy liver failure; ROC: ’ﬂﬁm, 2 PRl HAIE 542 BB 01 88 PHLF S s 2L

Receiver operating characteristic; AUC: Area under curve KZE2Z—. EE LR B E T IR AR G
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