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ik WE 2010 4E 9 A —2015 4F 11 AFF S WSS bR HERY 275 GBI 1T IF9E Ry UIBR AR B SB35 BERE,
MR H TAERERZ (ROC) Z3HrTiid, HU#E 3 il or il & 2 PHLF BOMERGPE
LR RYE 50-50 drifE, 275 il P 43 B2 W O PHLF, ALBL. CP. MELD 2 Wf PHLF /Y ROC
£ F E AR AUROC )(95% CI)43519 0.930( 0.893~0.957 ), 0.795( 0.743~0.841 ). 0.736( 0.680~0.787 )
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Abstract Objective: To compare the accuracy of the scoring systems of Child-Pugh (CP), model for end-stage liver disease
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(MELD) and albumin-bilirubin scoring model (ALBI) in predicting posthepatectomy liver failure (PHLF) in
liver cancer patients after R, resection.

Methods: The data of 275 liver cancer patients undergoing R, resection and meeting the study criteria from
September 2010 to November 2015 were collected. The abilities in predicting the occurrence of PHLF among the
three scoring systems were compared by using Receiver operating characteristic (ROC) curves.

Results: According to 50-50 criteria, 43 cases in the 275 patients were diagnosed with PHLF; the area under
the ROC curve (AUROC) (95% CI) for ALBIL, CP and MELD in diagnosis of PHLF was 0.930 (0.893-0.957),
0.795 (0.743-0.841) and 0.736 (0.680-0.787), respectively (ALBI vs. CP: P=0.0003; ALBI vs. MELD: P=0.0001;
CP vs. MELD: P=0.2420). According to criteria of International Study Group of Liver Surgery (ISGLS), 48 cases
in the 275 patients were diagnosed with PHLF; the AUROC (95% CI) for ALBI, CP and MELD in diagnosis
of PHLF was 0.884 (0.840-0.920), 0.828 (0.778-0.871) and 0.762 (0.707-0.811), respectively (ALBI vs. CP:
P=0.1542; ALBI vs. MELD: P=0.0064; CP vs. MELD: P=0.2010). The results of subgroup analysis stratified by
liver resection scope were generally consistent with those of whole group analysis.

Conclusion: Among the three scoring system, ALBI scoring is superior to CP and MELD scoring in predicting
the occurrence of PHLF in liver cancer patients after R, resection, and MELD scoring (due to greater value of

weighting coefficient of the creatinine in the scoring system) might not be applicable for early-stage patients with

mild symptoms.
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ERMIEER) 50 M, @& “RIESH S5 X, B
1ML it i 1) ] 3 3l B (prothrombin time, PT) <50%
H M AELT % ( serum bilirubin, SB) >50 pmol/L” .
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BB 10 T DA TR, G s B K R e R R B AT 3
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VORI 0, HoAfth 1) o R 8 S, H XU B K,
A AR MAL Y, () ALBT AR LA F A I H 58
0.66 x log10{ BHZLZE (pumol/L) -0.085] H& |
(g/L)}o ALBI 734 5E LUF: 14 (KT -2.60) ,
29 (-2.59~-1.39) , 3% (& T -1.39) P,
1.3 Sit=4bE

I fMedcale 15.048PFUEATGeitor i F24
B+ brE2E (X+s) HTHBRERSMR, b
g (P ) (M (Qn ) [T 4 3 I 25 43 A
ERE, BRI AL [ (% ) 1Tk A
o KRIEISGLSHIS0-50 P F#i2 Wibr vl 4r 41, 15
H AR Couinaud B UI R £ H 43 o0 K3 Bl YT BR
/I B B 4P AN 2 AT A B, DAHEBR I
JUE D) B A BN 45 SR B 52 o 1R 32 4 AR R AR
Hh£k T 1 (areas under the receiver operating
characteristic curve, AUROC) F95% 8 {5 X [A]
(95% CI) FIT PFASG 3R PF 43 09 S0 00 68 77, 12 ]
De-long i 35 1 Z A5 50 [L A3 FH AUROC, K 56 7K #fE
o =0.05, [A] W} TF5E A R DY 0 0 AR (R, R,
PR, BHPEFUAE (positive predictive value,
PPV ) , HMEHIIME ( negative predictive value,
NPV ) , BHMEIS L (positive likelihood ratio,
PLR) , BAPERIZK L (negative likelihood ratio,
NLR) .
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LB (3.3% ) ARATAEFEC Bl B sk T AE A
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275 B B E YA 51.8%, Kk
B (745%) , LHFHEMERS (86.5%) , H
2 g R R e A AL (49.5% ) , £
AEA K (72.0%) o WIEF-EIR/ANH6.55 em,
HZ R Rk v e, BTNMA L
2R (80.7%) , HARMEBEKREL (47.6%) , Al
HE5 U)K BRI A ¢ . /N L YD BR 1 4203 51
(73.8) , RIGEDIBRA L7201 (26.2% ) (F£1)
3FPE A M HER B R, Ko EENCP
A% (85.5% ) , BHREHE H14.5%, TLCHEFH;
ALBIA AL T B B A3 (2.5% ) , FIAHE
Z 1% (60.7% ) . CP, MELD . ALBIAYF-#)4)
H5.61, -2.66, 10.862 (£2) .

T 1 275 Gl EENELISE

Table 1 Baseline characteristics of the 275 patients

A HE

PER [n (%) ]

% 205 (74.5)

© 70 (25.5)
WS (F, xxs) 51.8+12.5
i [n (%) ]

I [ER g e AT Y e 41 (14.9)

HoAth, 234 (85.1)
CHFBRE [0 (%) | 238 (86.5)
JHHEME [n (%) ] 0(0.0)
JEAK [n (%) |

g 198 (72.0)

= 62 (225)

rhEl K 15 (5.5)
CSPH[n (%) | 52 (18.9)
gL [n (%) ] 139 (50.5)
e RN (em, x+s) 6.55 +3.34
it [0 (%) ]

MR 240 (87.3)

%3 35 (12.7)
TNM 43 [n (%) ]

I 222 (80.7)

1 25 (9.1)

111 28 (10.2)
VIBRAEH [n (%) |

/NI 203 (73.8)

K VIR 72 (26.2)
Jellngt [n (%) |

< 400 144 (52.4)

= 400 131 (47.6)
AR [n (%) ] 90 (32.7)
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Table 2 Scores and grades of the 275 patients obtained by three scoring systems
. . EH n (%) ]
DAACTY FEIN TM
Wik 35y M (Qn) ] v B2 3
(01 5.00 (5.00~9.00) 235 (85.5) 40 (14.5) 0(0.0)
ALBI -2.72 (-3.63~-1.09) 167 (60.7 ) 101 (36.7) 7(25)
MELD 10.849 1 (9.8222~12.0659 ) — — —

2.2 50-50 #r/ET 3 FhifEa il PHLF
50-50FrE FPHLFI2 Wi S o, 43418

Wi ARG B2 e vy, A K [ DD B 4
R 1448, /N I BR A RS 2041 (%3 .

*3 3MIEHET 50-50 F1 ISGLS #RAEFM 275 FlEE PHLF 2552
Table 3 Results of the three scoring systems for predicting PHLF in the 275 patients according to 50-50 and ISGLS criteria

iH n AUROC (95% CI) U REE RRE PPV NPV PLR NLR
50-50 A5 PHLF
el 275
ALBI 43 0.930 (0.893~0.957) —2.44 86.05 88.79 58.72 97.17 7.68 0.16
cP 43 0.795 (0.743~0.841) 5 81.40 64.22 29.66 94.91 2.28 0.29
MELD 43 0.736 (0.680~0.787 ) 10.93 74.42 65.09 28.32 93.21 2.13 0.39
KIEEYIBRA 72
ALBI 14 0.903 (0.810~0.960) -2.39 85.71 86.21 60.00 96.15 6.22 0.17
cP 14 0.726 (0.608~0.825) 6 57.14 84.48 47.05 89.09 3.68 0.51
MELD 14 0.749 (0.633~0.844 ) 10.89 78.57 62.07 33.33 92.31 2.07 0.35
/NERITIFRAL 203
ALBI 29 0.938 (0.895~0.967 ) -2.46 86.21 91.38 62.50 97.55 10.00 0.15
CP 20  0.830 (0.771~0.879) 5 86.21 68.39 31.25 96.75 2.73 0.20
MELD 29 0.736 (0.670~0.795) 10.97 72.41 68.39 27.63 93.70 2.29 0.40
ISGLS #5ifE F PHLF
il 275
ALBI 48  0.884 (0.840~0.920) -2.54 83.33 80.62 47.62 95.81 430 0.21
CP 48  0.828 (0.778~0.871) 5 85.42 66.08 34.75 95.54 2.52 0.22
MELD 48  0.762 (0.707~0.811) 10.92 79.17 65.64 32.76 93.71 2.30 0.32
KIGFEYIbRE 72
ALBI 19  0.833 (0.726~0.910) -2.44 73.68 83.02 60.87 89.79 434 0.32
CP 19  0.785 (0.672~0.873) 5 84.21 58.49 42.10 91.18 2.03 0.27
MELD 19  0.705 (0.585~0.806 ) 10.92 73.68 71.70 48.28 88.37 2.60 0.37
/NERITIFRA 203
ALBI 20 0917 (0.870~0.951) —2.54 89.66 83.33 47.27 97.97 5.38 0.12
CP 20  0.845 (0.788~0.892) 5 86.21 68.39 31.25 96.75 2.73 0.20
MELD 29 0.802 (0.741°0.855) 11.12 68.97 81.61 38.46 94.04 3.75 0.38

2.21 A4 &% 3 IS4 5 W PHLF 1%
AUROC (95% CI) M isWish B i3 3, 3 fhit 4
FE 50-50 fr T 10I0 4x 41 /B & PHLF (19 ROC i &
K HAHE g, Hop ALBL 5 CP Z | i fH 2% 5k
0.135 0, FRuEiR 0.037 4, Tl fie 1 475 16 883t 2%
%% (Z=3.611, P=0.000 3) ; ALBI 5 MELD =
] AL 22 5 0.194 0, Fr#fEIR 0.047 0, Tl
NS5 (2=4.127, P=0.0001) ; CP 5
MELD 2 [8] i f122 5+ 4 0.058 9, ArifEiR 0.050 4, i
MEE LG22 R (2=1.170, P=0.2420) (K1) .
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2.2.2 g d (D) KEHEVIRA: 3 FiFo0 50
BIFM PHLF 713 AUROC (95%C1) I iz W4k
W22 3, 3 AT AR TE 50-50 A5 dE T I K S [ 4 5
24 PHLF B ROC i £k J HoAH B e, i ALBI
HcepzumMERR0.177, bR 0.737, W
Wae I fE B 2 5% (2=2.399, P=0.0164) ;
ALBI 5 MELD Z [a] i F 25 5% 0.154, Fr #E %
0.0762, il g J1 f7 75 4o it % 22 5% (Z=2.021,
P=0.0433); CP 5 MELD 2 [a] 1 122 54 0.0228,
PRl 0.114, WIGE S LGt # 25 (Z2=0.200,
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P=0.8418) (&l 2) . (2 /IMNuFEVIBRLL: 3 FhiFsy
A3 W FM PHLE FFi% AUROC (95% CI) Kiz Wi
WL 3. 3 FESR1E 50-50 Ar T TN G )
Fr4l PHLF 19 ROC i X AR E A, Hrf ALBI
5 CP Zf2% % K 0.108, FRifER 0.0435, FHi
e WEE G i % 2 % (2=2.489, P=0.0128) ;

ALBI 5 MELD Z [a] #1 22 % 4 0.202, #5 #fF %
0.0595, T I g J1 /7 75 gt 1t % 2 5 (2=3.395,
P=0.0007 ) ; CP 5 MELD Z [a] 1 f122 5% 4 0.0937,
PrifER 0.0515, FIGEE ) LGt 25 (2=1.819,
P=0.0690) (Kl 3) .

B 1 3FiEsS7E 50-50 fRifE TN £HEBE PHLF B9 ROC ik
Figure1 ROC curves of three scoring systems for predicting PHLF in the entire group according to the 50-50 criteria

B2 3#iFS7E 50-50 HRifE TFHUASEE VIR PHLF #9 ROC #i%k

Figure2 ROC curves of three scoring systems for predicting PHLF in major liver resection group according to the 50-50 criteria

3 3 FhiFSIFE 50-50 HRifE TIM/NEEVIBRA PHLF B9 ROC Bk THER
Figure 3 ROC curves of three scoring systems for predicting PHLF in minor liver resection group according to the 50-50 criteria

2.3 ISGLS #r#& T 3 #iF4Fuil PHLF
ISGLSHR#E F PHLFIZ Wi 45 2L o, 4841 4
LR AR JE B e e, P RS ) R A
TR 19, NE DI BRAL TR 2961 (R3) .
2.3.1 A4 &% 3MIES o B W PHLE B 1%

© MR IT F EHFFNHFEIH

AUROC (95% CI) KiZWrgs B3k 3. 3 fit o
TE ISGLS FrifE F Wil 4= 2 (3% PHLF B9 ROC Hh £&
KHARH R, Hd ALBI 5 CP 2 8] 1 1 2% %
0.056 1, HrifEiR 0.039 4, WIAE S LG 1% 2% R
(Z=1.425, P=0.154 2) ; ALBI 5 MELD Z [a] 1fi
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FEFER0.122 0, FRAEIR 0.044 8, TRIEE S AE7E
iit25 5% (2=2.727, P=0.006 4) ; CP 5 MELD

Z B2 R 0.066 0, FrfETR 0.051 6, FillgE
NG5S (2=1.279, P=0.2010) (K 4) .

B4 3FIESFE ISGLS tRfE T £ABE PHLF B ROC HiZk
Figure 4 ROC curves of three scoring systems for predicting PHLF in the entire group according to the ISGLS criteria

2.3.2 wast (1) KWEHEVIERA: 3 FhdEro
AWM PHLF i AUROC (95% CI) MiZWighH
WL 3, 3 TS AE ISGLS bRl T 10 9 40
44 PHLF 1) ROC M1 £k Je HoAl B b4, Mo ALBI
5 cep zZm2 54 0.048 2, FRrifEiR 0.073 0,
T AE 1 JC A & 22 % (Z2=0.659, P=0.509 6) ;
ALBI 5 MELD 2 [8] i £ 22 5 ok 0.128, 45 iff %
0.078 8, Ml fig Jy & WA W 2% 7 (Z=1.625, P=
0.104 2) ; CP 5 MELD Z Al {22 %4 0.079 9,
FrifE R 0.102, FMAE Jy JC B B 22 % (Z=0.781,

P=0.4347) (E5) . 2 /MNEFYIBRA: 3 FIiT
343 W PHLF 45 AUROC (95% CI) M2 Wish
HULEE 3, 3 FTAMAE ISGLS bRl R Fli /N5 Fil 70 12
41 PHLF 9 ROC i £k & HAH B e, o ALBL
CP Z [l AR 2E 5 0 0.072 2, FRifEiR 0.045 5, Tl
fie Jy LW 2% 5 (Z=1.588, P=0.112 3) ; ALBI
5 MELD ZH {258 0.115 0, FrifEiR 0.053 7,

T BE ) A7 AE W] B 25 S (2=2.140, P=0.0323) ;

CP 5 MELD Z [A] T AR 22 5 4 0.042 7, #51fEER 0.054 2,
TRIGE S I 2% % ( 2=0.789, P=0.4303) (&l 6) .

E 5 3MiEHTE ISGLS FrE THMASEEVIFZE PHLF # ROC #hZk

Figure 5 ROC curves of three scoring systems for predicting PHLF in major liver resection group according to the ISGLS criteria

—— Child-Pugh
~—— MELD

6 3 FIFSFE ISGLS R THUM/ANEE VIR PHLF #9 ROC ik

Figure 6 ROC curves of three scoring systems for predicting PHLF in minor liver resection group according to the ISGLS criteria
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3 it i MELD 43 7E A B 5 Fh B AR AT E T B AUROC Y

JHF s 2 7™ T B N IS i R A SRR M M 2 —
U AR Sk B R B AR LT, R E AR RO R S
R SR R VAN 7 A 9 e i (VAR & B 1) R
BIT R Z, UGN B8RSR AR IR
G r |k, KemfFse! " e s iFRE R VI bR A fig
A AR = T R B AR AR R . M PHLEF & —Fp ™ &
(14 JE VT B AR Ji 9 e LT 5 B08 e ) a T - 122720
22 BT 96 BEE A7 AE A OG0 12 M I I L G i
oo MK TR RS, JEPHLF Y 3 2 fa i
o B, AT AER PE AL E D) BE Z R IRPHLF &
Wi R HIR AL R HETF B . CPIE4r L A MELD M
Gy — ELAE)Z N TG R DAITAL v 8 2 i B
MALBIPEA> A Hit3E LK, AR5 BRI PF 53 78 5
S P T ) 2 B O TR Y, R
TPV 1 R AEPHLE (% B FH AT — 22 A9 I R {6

WA 50-50 FTSGLS # Fl b ofE Xt PHLF #4712
Wr, DLk S B — bR o R 12 iR 2 . BERR 2
45 S T IUE 10 B AR B A0 3 Sk R TR I U0 53k 4
ANYE R D) BR AL AT WAL 40 A, 43 i E S ALBIL, CP
MMELD 3F 974 FIROCHIZE N f, 453 s,
WA AR E T R R EA T, ALBITF4rAAUROC
ik, 20950.930 (0.893~0.957 ) F10.884
(0.840~0.920) , —IANAUROC 0.5~0.71& W
MAEEAR, 0.7~0.92 WM ET %, >0.92Wi i
B, ATWALBIVESr X FPHLF 2 Wi e, H
TE K [ U0 B 20 K /N0 D) B 21 v 3137 Rl 45 21 A1
A28, B ALBIVE > HoA AR5 B2 Wik i,
X AT HE 5 ALBITAN A R A9 7= A E B T 4t 2=k 4l
( REEAR Cox EIABERY ) i I R W EE AT S,

CPVF 4y TE I K EAE Sy — B 2F M 1 2 fE i) T
B V404, AP, MARUET
CPIF4rAIAUROCH 51 0.795 (0.743~0.841) Al
0.828 (0.778~0.871) , ZWi (A%, KoK
TALBI, BS@E TMELDIESr . HARBHETES . 66H
3, MCPYF o B AR AL K5, X KRB CPYE43 %)
TRE B E WX R . HoRZ B
IR = J7, AR S G ARRE AR, e 5 A
2 IR K K i, A BIE S S BRI KCRE AR
)R EAN22.5% , o190 BRI s, X I BE 2%
R AR C P43 5% T 100 JHF 98 R0 38 T ) o 00
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A20.736 (0.680~0.787 ) #10.762 (0.707~0.811) ,
WA A% o T4 25 BB T E RS AR
AR E 2T, K2R b s B, B
G3 RO B WLIEE o5 A AN /N B AR, T UL R
BCE D Re g dE bR, BRI B T e RS Y
BHF R IFAE T IZ MR &R .

TE3FVF o M B L b, 50-50FR1E T, A
WIE RIS VIR A b 2 R EBYIBR4l, ALBII 4
il 2 AR B E KT 5 A, 1 CPE 4 il
L FNHMEEE TMELDIEy, HES LR FHE
X5 ISGLSHRUET , BALARAEA I 5y B ) B 41 v
ALBIF /X EMELD R B 3% 22 57, (HEE (ki
5 50-50F8MEh 15 B 4518 — 3.

g Lprak, 3Fh AL A R, A LBIVT 43 T
JiF 9 B F PHLFRE J1 Bk, CPiFE4rHik, MELDE
3 TOOIORG B AR, AR AN 38 T A g R
o A TASHEZE Mg 3 1 o B 0 s R A
H YRR & ARG I, SRR HEBR 9 R 5 it
PEXT S S 245 A S, SO R 2 R, S g )
JHF-9 6 Y AR A IS8R AE SE AW T I 4518 o

S % 3Lk
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