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Abstract

AIM: To assess the prognostic significance of
AMELD (longitudinal modifications of the
model for end-stage liver disease over time) in
patients with decompensated liver cirrhosis.

METHODS: A cohort of 181 patients with decom-
pensated liver cirrhosis was studied. Initial MELD
and Child-Pugh score and classification were
calculated at entry. MELD score was obtained for
each patient according to the modified formula by
Kamath. After initial assessment, all the patients
had a second evaluation that was performed in
the follow-up period. AMELD was calculated as
second MELD subracted initial MELD, and divid-
ed by the time interval (months). Kaplan-Meier
survival analysis was used to compare the sur-
vival in sub-groups ranked by the initial MELD,
AMELD and Child-Pugh classification. The area
under the receiver operating characteristic (ROC)
curve (AUC) was used to compare initial MELD,
AMELD and Child-Pugh classification in predict-
ing accuracy. The variables, including gender,
age, etiology and ascites were entered into a Cox
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proportional hazard model in survival analysis to
determine the risk ratio.

RESULTS: All subgroups ranked by initial
MELD, AMELD and Child-Pugh classification
were significantly different from each other in
pairwise comparisons. The AUC values gener-
ated by the ROC curves for the AMELD, initial
MELD and Child-Pugh classification were
0.865, 0.729 and 0.626, respectively, in predict-
ing 6-month survival. The differences in AUCs
between AMELD, initial MELD and Child-Pugh
classification were significant in pairwise com-
parisons. On multivariate Cox regression, there
were five variables including ascites, bilirubin,
albumin, encephalopathy and international nor-
malized ratio (INR) being the independent risk
factors for increasing delta MELD.

CONCLUSION: AMELD is a useful prognostic
indictor for decompensated liver cirrhosis. Prog-
nosis using AMELD is superior to initial MELD
and Child-Pugh score and classification.

Key Words: Prognosis; Mudel for end-stage liver
disease; Decompensated liver cirrhosis; Survival
analysis

Bie CQ, Yang DH, Tang SH, Huang W. Value of
AMELD in evaluating the prognosis of patients with
decompensated cirrhosis. Shijie Huaren Xiaohua Zazhi
2007; 15(29): 3135-3139

i 2

BHY: 3t 4 KA 2 (MELD)IE 4 & AL
F(AMELD)* 4% [ % A% 4% 41 B A2 AL % 420
(6 mo) TG HA7T F 89 14

Fik: s AR R R T R 45 R e 181
1) R ARAE HART RLAC & BAT 547, 3T A1 &
F LA 4YMELD. Child-Pughi# 4~ Fe 54 VA
B K85 #18 49MELD, #AMELDZ £ 5 k7
2] % B 18] (mo)Z_ Fk AMELD. Kaplan-Meier 2 74
4 #7Child-Pugh%-%%. & /AMELD. AMELD
BWMEHN6 moE AR, LKA TAEBEK

¥ % %4
20004, £E &
Malinchoc et a/*+
2314 TIPS % %
# 4T Cox Fb 4] K
w2 5 A7, 4%
B &, AL
Bf . INR. JF AL
1% B Ak 4 TIPS
RedHitHE
8 TR 35 AR, IF
it HE A AN
B F K, K
# 5 7TMELD.
20014 Kamath
et al¥¥MELD A
T £ K A
SR TG, TERA A
#£F Child-Pugh.
20024, £ERE
EFZ W% EX K
MELD# 4 &%
B FATAE.



3136

ISSN 1009-3079 CN 14-1260/R

BRENBHRE

20075108188 5155 22987

WA B A
A AL 9% A2 7T KA
At ) i R, BT
Iy fe AL A B AT AL
LASE:Y % F R
JR B LR AL
B o, XA —
K MELD k& 7
m B H G RE A
LB, HF
3, IRMELD
9, MELD:E #8 3
A 04 AL B e g L
(AMELD)>2 il
i & k=
B —AEE.

(ROC) i Lk = FFm % %6 mot A5
B, S RAE Y0 BEFEAMELD 4 A £
T ETe B £

#£R: Child-Pugh&-% . % KMELD#AMELD
BB EHO6 mok B FEEFA G FE L.
ROCH# & T @A 4 3] #0.865. 0.729. 0.626,
B AME TERILEZFHYALRTFE
L. 4 BESVRTEAK, FIEFL, fik
Bhesrd . AR, B FRAF AL E(INR)
H %oty A ARAL BT AR AL £ %6 mo AMELD %
Bl ESHey R &,

2518 AMELDZ 3| B & K42 B T A2 AL 8 %
K ITRG 09 — N RIF e 3847, AL T
MELD#=Child-Pugh 2 %= 5-44..

KA. e, WA, RAEHIFREL, £FST

KB, BRE, DBIE, BED. KRPIFRERTEREL
REBFBCES SO MPINE. HRENERG
2007;15(29):3135-3139
http://www.wjgnet.com/1009-3079/15/3135.asp

03I

LR BB (the model for end stage liver
disease, MELD)J£20004-3% EMalinchoc
et alMESI—ANTURFAL. 20014E, Kamath
et al® KGR T %A 4 A W F 995 16 2 (%
s 3 T . 2002-02, 56 [ & B R R = R 44
MELD/E 4 i e RS A AR 0BT, I8 K
W A AR fh 26, BJAMELD, i )X BtMELD3I
WAL R IAATIE ARG KA I R 5 3
mo T [ PFAL 7 THI A T M. JAT ke 7 1%
S AR SR AMELDAE 3 ] R A2 1A A4 i
6 mo i 7 AT R (B

1 MRRSE

1.1 A B R K22 b 55— B [562003-01/2006-12
HIAE BEIR 9T 1 RAREE IR0 SR 22 16491, T
A BB B SERARTE . B B
NN R A RS 2. 1 AN LE T
LUFRRR: (D& I, ) FAT W Wit Ol D fg
AR, (3) R A 4 I B s B 5 B
2 T G BEAIE S S O B IR A T AR, (4)
EENIIRS =Sy ST NG 18/ 20N G = IR - W IS
B, (AT AR R, (O HIVIEYLE. i
A HBAENBG B2 6T T Z LW B % R,
BAREMARR R, dEfrkK. MR, 4e %, it

T, A IEAR AR AU, #h 7SR R, BYAE
HRAESE. FEOEA B e W e E ek, oF
YR U7 I 1) R 14 mo. PR P9 B ™ di O it T i
ANAEEHERR32M1, U3, Bl NS
ANHBCH 18141, Horp 53141451, 224081, 4E#523-76
&, FIER6LY . ITREAL IR I LB R
JHAE A 14591, o B3 S 581 %, A PE -l
1811, (5 10%; B H 2 5 AL 2 8441,
4%; 4 T 10451 Ky ARk B LAt D BT g JH Ak
GO K E T8, 5 B F B E43%; G IFA I
PRI N A 4541, 1725%. SR EF1E
91.5(0.5-5)(mg/dL), INRF#1H 41.3(0.95-2.2),
I35 WLEF-F 248 41.1(0.3-3.0)(mg/dL), HEH
441 R32.5(20-46)(g/L). Child-PughiFsy
Fr4048.0(5-14), ¥ A B CHITIHE
HHY T8 58, 45. MELDY 4 A3k
14(6-41), ¥F4F AMELD<15. 15<MELD<30.
MELD =301 &4 70 Al 250, 87, 44. AMELD
PEO TR E A 1.1(-2.0~4.5), Y9 HAMELD<O0.
0<AMELD<2.5. AMELD=2.5#] &%/ &
33. 94, 54.
1.2 7 M s AR5 55 1R IR &% Tk 56 48
b SN B A SL3EAT HIRMELD V4 #IChild-
PughiF/> M43 4%, MELDE"! = 3.8 X1oge(lfiL
THRMHL 2)+9.6 X loge (ML WLAF)+11.2 X
loge(INR)+6.4 X i [Kl (HH I AR Bl P RS 4 o4 0,
A1), (i S AR AT ER 5 i LEHE lmg/d LK
AL (EREVT IS T A 2{RMELD VR4, W
XKMELDAH 2 7 55 5 8] 5% I8 7] (mo) 2 EL R 2y
AMELD. i& A4 B 5k, i AR H X
MELD(MELD<15. 10<MELD<30. MELD
=>30)%41l. Child-Pugh(A%:. BZ. CH)%
HMAMELD(AMELD<0 . 0SAMELD<2.5,
AMELD =2.5) & A A7 R AR, N 3230
T AE & (receiver operating characteristic curve,
ROC) X H: FHFYAUC) L AMELD. MELD.
Child-Pugh 33 Tl A4k JAR 230 85 %6 mo
TG IR PR, LUSE LR N BEi2 W o WL AT, 6
moWAMELD_F T1IE B ik 2. 545 A 28 134k, ¥
AFEERE . MRS R &R Al .
K P 55304 1T e 5 AMELD _E Tl oK
(AMELD =2.5)f X BRI 2 44 A Cox EE 3] XU [
R F Rt T A 18 N A (O L RVAY N oA S o =
JLAUR: A3

St A03R i Hdis FISPSS12.0 for Win-
dowsK MR IEATALEE, LLP<0.054 2 7 4eil

www.wjgnet.com



BIFEE, & KKRMITRRAT RSN EHITHE B EMEOTPNE 3137
| BN
VA AR B AR R L
FTEEZRAET
. AZ 0 §95% MELD & & £ Jif
EERY DR gy OFED PlE A o 4
IERBLER 0.738 0.082 1.76 1.560-2.06 <0.001 IR B A B
MBI EHE 0.263 0.048 1.51 1.28-1.76 <0.001 ﬁ};ELf;§;?;§;§
& TR 0 .
INR 0.124 0.070 1.27 1.01-1.44 <0.01 b Xk B A
BEK 0.154 0.040 1.34 1.13-1.65 <0.001 B Cox® )1 7 ik
FHIERNR 0.453 0.064 1.12 1.01-1.38 <0.01 ¥ T AMELD &
KAXAE B BT AR AL
BB TR M P
o " \ ) B AA.
RN AMELD YR PEAL T-Child-Pugh4y 2% (P<0.001).
FAT R TUNIROC il 2k L 4 0L K 1D.
2 BR 2.3 Cox bt KU w7 J2 A8 47 25 B LUAE LR

2.1 EASHER ADA . BHA. CHAE
FHH6 mo R AELFFTMANI1%. 53.85%-
10.42%. log-rank 46 & 411 4 47 2k (K1A),
AR LI B A7 ik 2= R B G243 . A%
vs B2, P<0.001; B2 vs CZ%, P<0.001; A% vs C
%%, P<0.001.

iz HKaplan-Meier/ fiiIMELD 4416 mo
A7 MELD<154, 10=<MELD<304{, MELD
=304, 6 moAAFZ I3 7 2490.75%, 70.29%,
27.27%. log-rankKr 5 &4 1) A= A7 26 (K 1B),
AT AT PR 4 ) A= A7 i 26 22 R G b X,
MELD<154 vs 10<MELD<304, P<0.001;
MELD<154 vs MELD=30 41, P<0.001; 10<<
MELD<304] vs MELD =304, P<0.001.

HAMELDZ> HAMELD<0. 0<AMELD<
2.5, AMELD=2.53t341, iz H{Kaplan-Meier4
HIAMELD#-411116 mo4:47%: AMELD<041, 0
<AMELD<2.541, AMELD=2.5216 mo’Fff#%
H100%, 56.52%, 7%. log-rankis i %20 ()4
A7 M2 (EI1C), AT 9 4 1R) 2B A7 h £k 22 S 3804
Giil 5 L, AMELD<04] vs 0SSAMELD<2.5
40, P<0.001; AMELD<04] vs AMELD=2.54,
P<0.001; 0<AMELD<2.541 vs AMELD=2.54},
P<0.001.
2.2 #RMELD. AMELD. Child-Pugh=# %}
& G BT e A N -4 E (concor-
dance statistic)iFffMELD. AMELD. Child-
PughVF73 Fl 53 G — 35 X AL A7 2 F0l 1) e At
AMELD, MELD¥¥43 FIChild-Pugh4y 24 4 i 2k
ARAZ AR AL, H 56 mo TS IMIROC T Z: K i
1351 24 0.835, 0.729, 0.626, 95% AJ {5 [X [a] 43
51°40.815-0.918, 0.673-0.796, 0.580-0.688; 15X
MELDI##ER AL T Child-Pugh> 2%(P<0.001),
AMELD#HER L T H XMELD(P<0.001),

www.wjgnet.com

e is W A W4 1, 6 mo AMELD b T ik
25 - FAE, B AR MR R
FME A BEAK S BT 22304 n] fE
AMELD _FFHiEE K(AMELD =2.5)47 S K 2
PN Cox LA KRS [H] AL, SR H 1) 17 38 2 5
(Forward Stepwise: LR)ffiiE M5, Ea = 0.05
00 AP S AT I s . BRI I AT
. S VEHMEAINR 5 I0E AN Cox iRl (%
1), HABFEFR AR BEIE N Cox B R 45, Mk, AT
PEMGE « MK I R L 2 iy LR
MINRY A SEMIAMELD b THiEE K(AMELD =
2.5) (I ST A 6 PR 2%

317E
ARk, ENAMETMELDIRIGUIR 2, 250
H NN, HChild-Pugh4) & 4t L4k, MELDYE Tl
DU PR Ak R 52 TIP ST A 5 1) £ 3 TS 7 T g
FRAETE 2% Y MEL DB 526 P94 P T
R BTG K 5K 2 il R PR R 2 RS b
S S I TS AT R S IO g U (X
LERF T - MELDVE 23 JUAE B2 AN FE 1 A
I AR, ARG SE T & B P B I [R] (1 A2 4k
JHF A A g 2 T BT ] 7 0 2, D R 2 TR
T A, 14 33 e R G A Js R g HH AR Ak R, AU
e — R FIMEL DV 3>k Pt &5 (1 05 A 3 s
PR, AMELDE Jx M E L DIz 3128 1k it 34 A
W FE (I dR b, BEET ()22 40 [ AME L DfE J e
P AR I HERE, A2 ) — AN TR A A 25 TS 1
IE%H,IO].

AMEL DA £ A -3 152 284 o ] ] 1 A2 £
A, FoUT B AN [F] I [R) ) S KM E LD VF47,
PHIXME LD V43 18 2 155 1 IR0 D1 43 22 T) (1 B[]
i) b (mo) 2 EL Bl W AMELDAE. AMELD#I A 1t
fE, Vi B I D B DR A 5 R L e 3h ok e

| AR X3
AMELD 7 ¥ %
#FChild-Pugh#e
MELD % 4.8 R
R, Vs R BTV
R
AR, AR kAR,
12 A AT AR AL &
o TG A E A
e EE, i —
TN RE T,



3138 ISSN 1009-3079 CN 14-1260/R HRE)CEIZE  20070F108188 155 52951

[ PR X A B
ROCH & & &K Lo
# AW &, R ' A% 1.0p MELD<15
#) 8 % 48 A
M e 4 S 4G AR I L
AR, diditds g O8] os 10<MELD<15
SARE SR - 0.6
A, A3t S s — ﬁm | B B
F 5] R T A i 0.4
%—‘}i, —ﬁ—ﬁ{gﬁ%‘f&_ 041 ol >
HY A R ' MELD=30
B S A A AT 2 ) p 0.2 : ‘ ‘ ‘ — : :
B, BEER 2 ‘ e ‘ ‘ 3 4 5 6 7 8 9 10 11
F0-12 09, W% 0 2 4 6 8 10 12 t/mo
T@EARMK, L t/mo
RFMEHEA C D 100
B FELE @ AMELD<0
#24£0.8-0.9% 7] 1.0 80
o B A AA H A i
3??%&5’]?)@5‘4/*‘] 0-8 L _J" //
B e ‘%% AT S 60 ;1 /7 —— amELD(AUC = 0.835)
0.789 BAFPAW  ph % 5,/ — — MELD(AUC = 0.729)
KB RHE, Rt 41 0.6F 0<AMELD<2.5 T CP(AUC = 0.626)
0.9 BARERN & 40 T
. o4l /

021 20

AMELD>2.5
0-0 1 1 1 1 1 1 0 1 1 1 1
2 0 2 4 6 8 10 0 20 40 60 80 100
t/mo 15

1 Child-Pugh, MELD, AMELDIEDASARZAZENEFHLLLBRIE NS TIEM& TEIRLE. A: Child—Pugh
DA AT IZELEES, B: IRMELD R ZH A FIZ LSS, C: AMELDESHAFIIZIEER; D: MELD ., AMELD

Child—Pugh 3EROCHIZ NRERELEL.

18, RIZR R HF S B HE— 20 %4k, AMELDAH IE J5 [7]
AR (AMELD =2.5), 2 8] 35 IR AE T2
RERLEE N B, AWFFT, AMELD 4 (B AR Ak 1) i
F 116 mo A7 41100%, AMELD IF [ A2 1k 1 5
B/NOSAMELD<2.5) #1116 mo A 7F A
56.52%, MAMELDAHIE J7 148408 K(AMELD
=25 B 1116 moAEAEZAL A 7%, Brn R
SO PR A, 553 1) A A7 I T 5 B A7 T P 3 s P
FHOG. HAF Dy aE T B bR I 28 3 10 AR A7 I ) S5 3
T T Sh e b 5wl LU IR A I i, %45 1
5Huo et al""F1Merion et al A 5T 45 5 —FL.
giita# b, ROCHIZ FTHAZE0-12 10, fih
s TR Y &l N LTI A MU R R TR o =T N o
7R, AMELDJIW RACEE AR AL 2756 mo Tl
JE FIROCHIZE R THIAN 4 0.865, MELDH| W7 AR
WL 356 mo TS IROC Ik R IR N
0.729, Child-Pugh7) 25 I S A4 0T R S5
6 moTi /5 FIROCHIZL T [ 40.626, T4 Py
Z A b 2 i ek X, RYIAMELD
TR RAREE W AE A 258 6 mo =47 R M UERPE

- FMELDAIChild-Pughi¥f43 f143 2. AMELD
BT BN T A JHT ) R B B[R] PR B 28 A8 4k, 1
FERANANHE R B U T T e e A T F8 5 T
P LTI B A

AMELD/H IEJ7 720 8 K(AMELD 22.5)
(12 116 mo A7 AN A 7%, HMAMELD 2
JE g RT3 DA S R S R TG R BRI 3R
AT Cox EE A XU 71 U5 73 41 1 301> 7T i 52 Wil
AMELD EFHR g, JEPERG . K, I e
HLT 25 375 LB AR FTIN R AL 54N A 32 ol g A5
RMIERL . WU RIINRIX 3N A A0 AR e H
HESML . ZOMERER M, WMELD-4r R
G I LA . AECox Rl AL b 34N Ak A
#HHGIN, IEW] TAMELDZ4k/& T MELDF /) &

RRG B, YR KA I R AL R
W LHAEIRZ —, MELDYEZ) 2 48 K Bt JL
T A BT, FERATBEF T, ik = FgaI
Cox[R| AL, K AMELD I T f& K6 [A 2%,
W AMELD W B4 Child-PughiF-7> Rl 73 2% R 40

www.wjgnet.com



BITE, 5. LA BRI ET B RS WA ThaNE 3139
AR 5. it — 25 B T AMELDYE AT 8 1 2007; 27: 368-370 A 7

)5 77 AL TMELDHIChild-PughiF4) &2 458,

MMLRE AP R AL, 4TSS BN,
S TRERS.

B, AMELDN AR — A% J AR T
T4k B I T (6 mo) PPl S5 vEE fiffs 1) L3000
-, HORHFFREAY A B IR R TR T AR L, ERH L
AMELD IE J7 7] K FE38 3 iR i35 v] B AE K 2K
FRAZ I I REAY SB35 (9 2R A7 0. 6 RV 2 KMELD
PorARE, (HAMELD®Y SR P &, 3R
Pk R, N RARIAYT . RS A
JHAEAL %, AMELD R AT B BB E . 1K
MELDVF4r A R 2%, AH A B ] N AMEL DV
53 1E 77 ) TG I N 1) £ 58 L AMELD# A a2 5
T T AR AR R AT S8R A A AR

4 SEXH

1 Malinchoc M, Kamath PS, Gordon FD, Peine CJ,
Rank J, ter Borg PC. A model to predict poor
survival in patients undergoing transjugular
intrahepatic portosystemic shunts. Hepatology 2000;
31: 864-871

2 Kamath PS, Wiesner RH, Malinchoc M, Kremers
W, Therneau TM, Kosberg CL, D'Amico G, Dickson
ER, Kim WR. A model to predict survival in
patients with end-stage liver disease. Hepatology
2001; 33: 464-470

3 Freeman RB Jr, Wiesner RH, Harper A, McDiarmid
SV, Lake ], Edwards E, Merion R, Wolfe R, Turcotte
J, Teperman L. The new liver allocation system:
moving toward evidence-based transplantation
policy. Liver Transpl 2002; 8: 851-858

4 BUREL BRI, R, . RIS
ZEN R E TR DT ThA R

www. wjgnet.com

Schepke M, Roth F, Fimmers R, Brensing KA,
Sudhop T, Schild HH, Sauerbruch T. Comparison
of MELD, Child-Pugh, and Emory model for the
prediction of survival in patients undergoing
transjugular intrahepatic portosystemic shunting.
Am | Gastroenterol 2003; 98: 1167-1174

Angermayr B, Cejna M, Karnel F, Gschwantler M,
Koenig F, Pidlich J, Mendel H, Pichler L, Wichlas
M, Kreil A, Schmid M, Ferlitsch A, Lipinski E,
Brunner H, Lammer J, Ferenci P, Gangl A, Peck-
Radosavljevic M. Child-Pugh versus MELD score
in predicting survival in patients undergoing
transjugular intrahepatic portosystemic shunt. Gut
2003; 52: 879-885

Dunn W, Jamil LH, Brown LS, Wiesner RH, Kim
WR, Menon KV, Malinchoc M, Kamath PS, Shah
V. MELD accurately predicts mortality in patients
with alcoholic hepatitis. Hepatology 2005; 41: 353-358
Chalasani N, Kahi C, Francois F, Pinto A, Marathe
A, Bini EJ, Pandya P, Sitaraman S, Shen J. Model
for end-stage liver disease (MELD) for predicting
mortality in patients with acute variceal bleeding.
Hepatology 2002; 35: 1282-1284

Rosen HR, Prieto M, Casanovas-Taltavull T,
Cuervas-Mons V, Guckelberger O, Muiesan P,
Strong RW, Bechstein WO, O'grady ], Zaman
A, Chan B, Berenguer J, Williams R, Heaton N,
Neuhaus P. Validation and refinement of survival
models for liver retransplantation. Hepatology 2003;
38: 460-469

Huo TI, Wu JC, Lin HC, Lee FY, Hou MC, Lee PC,
Chang FY, Lee SD. Evaluation of the increase in
model for end-stage liver disease (DeltaMELD)
score over time as a prognostic predictor in patients
with advanced cirrhosis: risk factor analysis and
comparison with initial MELD and Child-Turcotte-
Pugh score. | Hepatol 2005; 42: 826-832

Merion RM, Wolfe RA, Dykstra DM, Leichtman
AB, Gillespie B, Held PJ. Longitudinal assessment
of mortality risk among candidates for liver
transplantation. Liver Transpl 2003; 9: 12-18

it eIk Wi AT

AL A BEH, B
—Z W e KA
A



