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Abstract

Objective: To investigate the application of model for end-stage liver disease (MELD) scores, se-
rum alpha-fetoprotein (AFP) and cholinesterase (CHE) levels in predicting the short-term progno-
sis of patients with hepatitis B virus related acute-on-chronic liver failure (HBV-ACLF). Methods: A
total of 662 HBV-ACLF patients in Third People’s Hospital of Yunnan Province were recruited in
this study, and 416 patients survived, while 246 died during three-month followed-up. Serum ala-
nine aminotransferase (ALT), total bilirubin (TBIL), creatinine (Cr), albumin (ALB), AFP, CHE, in-
ternational normalized ratio (INR) were measured, based on which MELD scores were calculated.
The receiver operating characteristic curve (ROC) was used to evaluate the capability of MELD
score combined with AFP and CHE for predicting the short-term prognosis of patients with HBV-
ACLF. Results: Serum levels of ALT (534.8 + 45.1 U/L vs 438.5 * 91.2 U/L), TBIL (3289 * 71.9
pmol/L vs 244.5 * 62.7 pmol/L), Cr (96.9 * 23.8 pmol /L vs 70.2 * 22.3 pmol/L), ALB (24.5 + 6.8 g/L
vs 28.7 + 7.4 g/L) and AFP [21.5(7.6, 50.4) n g/L vs 60.6(16.3,146.1) pg/L], CHE (2.5 + 1.2 KU/L vs
4.2 + 1.4 kU/L), INR (2.5 * 1.1 vs 2.1 * 0.5), and the scores of MELD (26.3 % 5.5 vs 22.4 + 5.2) were
significantly higher in the death group than in the survival group, while the serum level of Na*
(128.6 + 13.1 mmol/L vs 132.8 + 9.5 mmol/L) was significantly lower in the death group than in
the survival group (all P < 0.001). The optimal cut-off value of MELD, and serum level of AFP and
CHE were 24.8, 20.6 pg/L and 2.9 kU/L; The AUC of MELD score with AFP was 0.894, which was
higher than 0.834 only by MELD score, 0.803 by AFP or 0.621 by CHE within 3-month for patients
with HBV-ACLF. Conclusion: MELD score combined with serum AFP and CHE has a good predictive
value on the short-term prognosis in patients with HBV-ACLF.
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HE: 4R BIRA (MELD) V43 B & L5 iR 2 A (AFP) RIEARER S (CHE) Tl 2. 2 FF % s E AR
KA St iF 32398 (HBV-ACLF) B & B TS Kl PR OB . J53k: #®EX20084E1H ~20154F12 F Rtk
BEHIHBV-ACLFE % 66261, BEVI3NMH, £fF416BIMILT 2465, iCFFLUBRHHBE MBESAEER
B§(ALT). EAHZE(TBIL). WLEF(Cr). A& H(ALB). AFP. CHE. E[airvEfk WA (INR). IiEHI(NaY)
MIMELDY /355l PR Bk BLFH 528 TAESRAAE #1 £8F AR (AUC) 43 HTMELD 43 Bk & i 35 AFP A CHEXY
HBV-ACLF B & E TG WFNE. &R: FBTHIMBALT (534.8 + 45.1 U/LX1438.5 + 91.2 U/L).
TBIL (328.9 + 71.9 pmol/LX}244.5 + 62.7 pmol/L). Cr (96.9 + 23.8 umol/L%}70.2 + 22.3 umol/L).
ALB (24.5 + 6.8 g/LX}28.7 + 7.4 g/L). AFP [21.5(7.6,50.4)ng/L%160.6(16.3,146.1)ug/L]. CHE (2.5 *
1.2 KU/L%}4.2 1.4 KU/L)+ INR (2.5 £ 1.1%42.1 £ 0.5). MELD¥4}(26.3 £ 5.5%22.4 + 5.2) ¥ H T4
4, IM¥ENa*/KF(128.6 + 13.1 mmol/L51132.8 + 9.5 mmol/LYE TEFH, ERBEFHiFEE XL (P
<0.001); MELDV¥4) . AFP CHEFUli HBV-ACLF & 35 1 B0 T~ f& 6 1 PR B AR T s 2379 924.8.20.6 pg /L.
2.9 kU/L; MELDF2Hk& AFPAICHEX WTHBV-ACLF BB 3% 45 B 7S FIAUCH0.894, T B MMELDVEZ
AUCH70.834. AFPAUCF]0.803EXCHE AUCHJ0.621, ZRIHLiH%E L (PH <0.001). 4#: MELD
Y4 BE A I AFPAICHEST HBV-ACLF B 2 45 3 S MO BB B 4
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1. 518

A 3 A e R L fE e —, iR E R, TS 2, Wik R T LT IAGTY, BE AR
A ik 609%~80%. H BT HE K E 7 38 sm A 12 HBV AL, AU 200m A 1@ n S i 2
35 (hepatitis B virus related acute-on-chronic liver failure, HBV-ACLF)& [H P4 f5 3 WL AT 235257, 2 30 [
P i WRIBE T IR A1) Ik, BEE ARIZREIRITHE A, RN TIHHEARM SR, s
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B HVRICREA TR FE[2],  Anrrnt v £ R I PR TS 2R 47 AE A ) e A R T 5 22 IR VR T DR SR ik 4
[31o VAL I PR VAN 3 08 30 1 SR D00 48 b B 46 LS B(Na') L5 S B 2L 2 (TBIL) i i i i [R] (P T) 3%
[4], {HIXLEHEFR A TRM ARG PEI A2 . 2001 4F Kamath 32 H 1 &R B AR R(MELD), 35 iZmR 1)
BT 2 B FH T & AR 93 B TS VPA [5] o FFF 2 vy $93 1) £ 1 FFF 200 e P A TR T 1ML 375 BB 2 1 (AFP) (R
ANTEIRERE (R TH s, T P 40 2 )5 2 AN &% HBV-ACLF 35 (1 T e i e K [6].  HE B R B§ (CHE) £
JHEIE G B, A — 00 s W S2 A5 1 FEE s 28 Dh RE I BURIR I [7] AT FE B AE4R D) MELD V73 B & ILIE
AFP il CHE %} HBV-ACLF 3% J 1 7 Je i Tl 4748

2. MMEHE
2.1. RMR

1EFF 2008 4= 1 H~2016 4F 12 A HAIH = 4 28 = N R 2= B B 1 7Rk 52 4 1 HBV-ACLF &% 662
YE NIRRT %, Horp 5 392 ], % 270 f; 4E#Y 18~72 ¥, P4 (45.5 + 11.2)% . HBV-ACLF 12
i 2006 4F (Haguizyr fam ) Al 2012 48 (HaEsizindam ) HFsiE8] [9]. HEBRFRE: O H HCV.
HEV 25 H AW SR 2 # R 4e SR BUNH 38, @ i R 2 Olg . 249 b BHR RS O A
O INREA A JOPI . AT RERENS s @ SO, MRS TAER e E: © A 5 TSR0 & %
FHRE TS DhREA S © EURMIAL KILEERF: @ T HARER & KIPENRT#H: © FFaniess
S AR R PR I IR e R 2 . T B R T MR RIS IRYT . BAEPUR R . B
TERFArfAE K Fh R R W R T RETA YT 55 . AR BEE R I AT I AN (3 1 2% B AT . il
SKHTH BFEAE IR A M B 3 AN JE RIS IO AR DR Z A =N RIEER A0 2 7
SflbtE, JFIRMR AT R I A [F .

22. BIRAE

2.2.1. BN ITS

15 FH LH750 4 [ 30 1 41 53 H7 45 (3% R DU 58 8 P AR R 24 7 RSLIL i % s /5P C18200 42 F1 3l A A 43
ASC (S R 2 1) S P 25 kR M A= Ak F b s 45 A CABO [ Bl I A (H A A< 0.2 =] )R 00 s 1 g o it ]
(PT)FHiH 5L B B REAL LB (INR); A3 42 1 3 e 3 HT X (8 BD AR AFP. B ARt 55—
YA bR, 15 MELD 43E[10], MELD 43{#= 3.8 xIn(TBIL) + 11.2 x In(INR) + 9.6 x In(Cr) + 6.4 x ¥
PRI RS o 0, oAb 1). #4275 CHR[11]31H5 CTP ¥4y,

2.2.2. GitEAIE

N SPSS 18.0 AT GE it 2E T o TR TR A(X £ s)B[M(P25, P75)|1%K R~ WL IEAS DA H 7
ZEFE 2 OB LR FA ST AS A5G, ANl B IEAS /) AT BT ZE NSRS, B4 A] HL R Mann-Whitney
U BALR (BRI U k3e) . XF 07 255 10 2 408 Bk i) ELBUCR B S R 7 22 90 M, X 7 Z AN 5% 3K H
Kruskal-Waillis H 56 ; 30 R LR KR, 4R EBCR A x* K% . SR Pearson A& M. B FH 2Rk
TAEHFAE #h 2% (ROC) PEAS AS [F 1AM J7 325 T HBV-ACLF 8 %8 1T B0 A 77, Hit550 e T B8 5 3
T 16 6 P8 0 55 R AR T A5 (cut-off value) A1 Youden 5%k, P < 0.05 Bl N2 R 4iit s L.

3. &R
31 EEE5RTBE —FERIEER
B =/ B, 662 5l HBV-ACLF 4173 416 1], BET: 246 fil. AEAF4l B 4mis . PRl
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FAR(WBC). IMALE F(Hb). ML/MR(PLT)S 48 R 50T ALAHEL, Z RIS (P > 0.05): 4474
MiER AR EEALT). BAELZR(TBIL). HE A (ALB). Bl BEEREF(ALP). CHE. JILEF(Cr). AFP. PT.
INR. MELD 43 CTP MEZEH B BARTAET-4L, Ml Na /K P B & TIET- 4, ZRWESHHEE YL
(P <0.001, % 1),

3.2. XM

662 15| HBV-ACLF 3 \BiJG 4 L% AFP 5 CHE 7K-FATHIIE BT, W3 0 2 2 <1 [41.8(6.1,
155.4) pg/L vs (3.6 + 1.4) kU/L, r=0.081, P =0.608].
3.3. FEISHIFRBEE MELD ¥4 &M% AFP F1 CHE K FELE:

Wi A AT 32 55 MELD P23 B 2 T PSR B 8, R TS0 MELD 140 B 2 T U, 2R
B S5 L (H = 36.295, P < 0.001); MELD 1435 T 3 5 73 # 5 1EAH 5¢ (Spearman AH2C & %4 r = 0.485,
P <0.001); MG AFP F1 CHE /KFhtizE ACLF ) ¥ = 1y 1220 [ % (F = 19.575, H =32.366, ¥JP <
0.001); IfiLi# AFP Fl CHE 7K~F- 5 JiTF 3 5 3 B & £ AH 5% (Spearman #H % &% r = -0.419,r = —0.385, P < 0.001,
#2).

3.4. MELD £ B & I05E AFP 1 CHE 7K Ei¥ {4 HBV-ACLF BEEHM TN E
#a41] MELD 374y AFP. CHE K ZINELLS T ROC 2k, 455 MELD yE4ELS AFP FiI CHE Tl

Table 1. Comparison for two groups of general clinical data [n, (x = s), M(P25, P75)]
*= 1 FA—MRIERERN, (x +5), M(P25, PT5)JELER

A T GuilE P {&

Bl 250/166 142/104 ¥ =0.412 0.273
FR(D) 455+10.3 46.3+12.0 t=0.584 0.089
WBC(x10°/L) 74+31 82+34 t=-1.202 0.263
Hb(g/L) 1245+17.2 1202 + 8.6 t=-1.124 0.232
PLT(x10%L) 90.5 +20.0 88.6 +18.8 t=0.215 0.724
ALT(UIL) 4385+91.2 534.8 £45.1 t=5.776 0.000
TBIL(umol/L) 2445 +62.7 3289+719 t=4.639 0.000
ALB(g/L) 287474 245+6.8 t=-3.989 0.000
ALP(U/L) 107.8 £27.2 148.6 + 48.1 t=9.088 0.000
CHE(KU/L) 42+12 25+1.2 t=-4.422 0.000
Cr(umol/L) 7024223 96.9+23.8 t=4.715 0.000
Na*(mmol/L) 132.8+95 128.6 £13.1 t=5.165 0.000
AFP(ug/L) 60.6(16.3, 146.1) 21.5(7.6, 50.4) U=7.374 0.000
PT(s) 225+4.2 28265 t=-5.528 0.000
INR 21+05 25+1.1 U=-4.384 0.000
MELD ¥4 22.4+52 26.3+55 t=-6.754 0.000
CTP V4> 102+1.1 122+13 t=-5.390 0.000
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Table 2. The MELD scores and serum AFP and CHE were compared in 662 patients with different stages of liver failure (x
+5)
5= 2. 662 5l RE S HART RiB A E MELD 4 R IN5E AFP 1 CHE (x + s)EEER

JFF 55 38 4 41 %5 MELD 4> AFP (ug/L) CHE (kU/L)
o8 ] 174 203+4.2 40.2(14.5, 96.6) 42+13
BRril| 348 23.1+45" 24.3(10.8, 67.4)"” 36+1.2"
% 3 140 28.5+6.6" 9.8(8.2, 15.6)" 25£14%

R, “P<0.001; Sk, P <0.001

HBV-ACLF H:# = A %ET-) AUC & 0.894(P = 0.000), KF MELD #43(AUC = 0.834, P = 0.000)=,
AFP(AUC = 0.803, P =0.000)ak CHE(AUC = 0.621, P =0.03); LLEURE TR 5B 2 Al k5 A A,
MELD ¥4k 24.8 i), HAUKSE )y 85.6%, 45575 K 81.7%; AFP > 20.6 ug/L i}, il HBV-ACLF &
HEA AT IEURE )y 80.8%, FF5 N 77.6%: DL CHE >2.9 KU/L I, Fitill HBV-ACLF ¥ =4H
FET BB EE Ay 75.9%, 45 5 5 4 65.3%; %] MELD > 24.8 B4 AFP > 20.6 pg/L 1 CHE > 2.9 kKU/L I,
HBUKZ N 91.0%, i N 88.4%(5] 1. 4 3).
4. g

2001 4F Kamath 25 A\ 8137 7 Z R AR AU(MELD) 4y, MR h 2 I I br i &, T8 T
TN 2220 K P 1142 R0 i R AL T T8 ik v TR AR (TS o BH T MELD VP43 B A8 &35 9 % MLAE b
HAENG IR TAE A 53R, A B (TR AE v, 320 Rl 80 T T0il &% 8 284 ™ 8 -3 £ R T
AL R IR IGE T 5 A 2 ] MELD 743 22 73 B Giit 225 30, JF H MELD 73 EiBK, Ji stk
&, SOCERROE S5 R — 3 [12]. BEE XS MELD VP KRG AR, & FI7E MELD VP20 364l 2 ek
RAGAUAK I, FF8 MELD VFA T AR TN E . Rufetal 55 A [13]44 2 A FF 100k 7. 30000 B 2=
MEFAF MELD 1743254, #37 1 MELD-Na B84 ; iIMELD #BIFESS & 1 B3 MG I LAl b, SHemid
FRARIHURIE L, PSRRI RGN . 7€ MELD-Na 4t b, Huo £5[14])#57 7 MESO TR, (H
W2 R, 080 S T e v A A I 1 R AL AN (BR) 8 P T 3 vy R AR e B N B R, B — &
AEAR B A TR PT: 43 BT TS ) FRMIATS A AN JE o — 0% 327 451 HBV-ACLF &35 1) [E] B 14 A
7N, 35 MELD. MELD-Na. iMELD 7E PN 1 2 TP 744 F0%0 1228 58 2 (1 T Js R PR AS )R A
®[15]. E PN EAF[16]% ] MELD. MELD-Na. iMELD %t &% 12 J& 5 7l i\ ROC #h £ R T 1Y
544 0.731, 0.735. 0.773, BUKFEIITE 0.7 LR . AT f#k ACLF SBFIGPR TS (0 70 i) 8, k%2
HHEHIE T IFN ALCE 38 UG I S R R 3R AP A AR, Forh — B A Y oy TR B e PR AR UK, THE
NI FRBONE AT A GG R N s o) — SRR f TAETERE AR D BRI TE A . R R 2
22 1 A, U A B A R T o AP B AN o H AT Y ACLF IR SE AR K — 8 40 42 1 T HBV YL AT S,
DR, %5688 T3 E HBV-ACLF 23 48 705 (0 TR B AL - 43 0 2

IEAERENRT ACLF A RALHINE S TR R, BY “ ST, BDYE & Fom K BT S e 1
WAL WIEREAT . N RIMESIER T SBCREMFMINIE. JHT2[17], TR ) se s,
D P 440 K B SR B0 % ik = A 200 1) P A Rk — 2D e P 3 i 1 A . DRI, A 0 A T A LR BE 1S . 2
JE24H P A 3 5 X I W ACLF SR TS AP I S8 5 o LI AFP BHAIHEIT AR, E2EAE
BILIAE R TERN R LTS AFP — A N Ie bs 4 F T R0 B iR i2 i, Iy AFP S 38 s A 3R
JHIERT e A 8 S A e AE . AR, HHIETARJE LG AFP WA ARIFEER T, $27 AFP JHE ]
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Figure 1. The MELD score combined with AFP and CHE’s ROC curve for
the recent prognosis of HBV-ACLF patients
[& 1. MELD ¥4 B4 AFP #1 CHE %t HBV-ACLF 2 & ILEAFEHIMTH)
ROC #hk

Table 3. MELD score combined with serum AFP and CHE’s predictive value for the death of HBV-ACLF patients in 3
months

5% 3. MELD 9 B & 055 AFP 1 CHE % HBV-ACLF #£& 3 B THIFIN &

LT 5L AUC 95% B {5 X [ RYE  HRE Youden 544
MELD >24.8 0.834 0.732~0.937 85.6 817 0.618
AFP >20.6 pg/L 0.803 0.678~0.929 80.8 776 0.586
CHE >2.9 kU/L 0.621 0.470~0.773 75.9 65.3 0.368
MELD/AFP/CHE ~ >24.8/>20.6 ng/L/>29kU/L  0.894 0.803~0.985 91.0 88.4 0.669

ERIF AR ERAE RIS E . 55— DA [18UFSE, ACLF B3 AFP e m e s . AHF5iH
HBV-ACLF i35 [fLiE AFP /KPR ACLF 7y BN E M iZ D K, 5B Z MG ™ ERE 275G, B,
fE ACLF &g, 1Ml AFP ZKFrI{E I Wrs 1 7™ AR B R A R AR M S 48 hr . CHE EZELEATF
A R, BEAE FEESR G N, H4& e CHE IIREIBEZ TR 2 Wil PRI 7 HAIE S 1f3% CHE 7K-F- R

WL FEF U () 4533 2 88 T A 4 ik 4% Th RE[19]« AT T 45 KB, (i AFP. CHE 5 HBV-ACLF E#HE
B IAFELRIE R R BEE AFP & CHE [FRMIK, LR W &, 59— A [20]400E — . K5
MEE), EfFm R by B, MELD W /2 AFP. CHE MG ARIISCE, —EfEE F#uEn ik
I T 8 95 155 1) 7™ B R o AN Sk — 25 B A ROC #2823 4 & B, MELD $¥-2> Al L& AFP (1) AUC ¥ >
0.8, Y45 1 F T AR 12 , S5 BE 0 Bt ) HBV-ACLF 23 48 1115 « Hob, MELD 320 BES AFP.

CHE [1J AUC } 0.894, KT 5l MELD 14> AUC [1] 0.834. .t AFP AUC 1] 0.803 Al CHEAUC
(1) 0.621. Ak, FH MELD > 24.8 B:4 AFP >20.6 1 g/L BE4 CHE > 2.9 KU/L I}, HBUKEE N 91.0%,

FE5E TN 88.4%, 27N ] MELD $F4> 6 & IfiL i AFP Al CHE Wl 42 % HBV-ACLF H 46 W75 i vEEfl
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P, BB B R L FH A A
ACLF R W35 BRI T ACLF 167777 S EIHIE KR S RUR IR it e R EE RO B

E R I 2 FEAL DA A [ BB AR 22 R BORSE — RV EN, IUA 8RB ACLF 15 PP R AT
o I NS RERA D) S ACLF 3 15 7™ B AR BE AN 5 TS I BT AR DG (bR E4, 37 KIS UEA 58 3% BLA
FIVPAl RS = L. ABFFUAE S A I MELD V5 R b, 91 N T SBI I I A A R ) 4 it 4% ThRE )
e hs AFP AT CHE, 381 1 #5475 -1 4= [ &% HBV-SACLF i & 52, B AL T #atiff) MELD 47,
EAMAFEAREGIR, %7 MELD W40 R4 AL E A e fabs pIR i dE — 0wt 7.

E&WE

ZHEEARB LS HFETH S 2012FD095); =M A E T ARIWI LS E SAHH (%5 -
20147125/20157146); = AR E S LRI H (Jh'5: = LK (2015)18 5).
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