O S

L3-SMIFi Z K BT H8
HRMERNERERE
HRERHME

INMEE NER
2 AEE —ERBUHR
(B =M 730030)

(HE] BN RRE=ZEBHESBANELH(LI-SMI)
TN Z AP RE 2 R RE(LC-AD) BB 1FEAIE
NaMFIEERIB(ACLF) X £, A& AHFREIM
MANISOZTERBEMCTHMMZAFLC-ADE
£, TELERRIFARLZEACLFEETRANA
7o MARMIEEHTERRRZHAZLogistic
ElI3DFHERFERNMIBHRAR, WAS
X E TIEHFE(ROC) B TEAR(AUC) R S5k
HIIZHTAEE, 4R BMAT, ZREKLogisticd
Y35 ER, MELDIS(OR: 12.202; 95%CI:
1.173~1.765; P=0.001)FIL3-SMI(OR: 24.442;
95%Cl: 0.563~0.780; P<0.001) 2FM1ERACLF
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The Value of L3-SMI in Predicting Disease
Progression in Patients with Acute
Decompensated Cirrhosis Due to Hepatitis B*

SUN Sheng-ji, LIU Jian-Ii".
Department of Radiology, Lanzhou University Second Hospital, Lanzhou 730030, Gansu Province, China

ABSTRACT

Objective To explore the value of the third lumbar skeletal muscle index (L3-SMI) in predicting the
occurrence of acute-on-chronic liver failure (ACLF) within one year in patients with hepatitis B-related
cirrhosis and acute decompensation (LC-AD). Methods This retrospective study included 180 patients
with hepatitis B-related LC-AD who underwent routine abdominal CT scans. The primary outcome
was the need for rehospitalization due to the development of ACLF within one year. Univariate and
multivariate logistic regression analyses were performed to identify independent risk factors for
disease progression in different genders. The diagnostic efficacy of various parameters was assessed
using the area under the receiver operating characteristic (ROC) curve (AUC). Results In the male group,
multivariate logistic regression analysis revealed that the MELD score (OR: 12.202; 95%Cl: 1.173-1.765;
P=0.001) and L3-SMI (OR: 24.442; 95%Cl: 0.563-0.780; P<0.001) were independent risk factors for
predicting ACLF within one year. The ROC curve showed that L3-SMI had the highest predictive value,
with an AUC of 0.892 (95%Cl: 0.823-0.940, P<0.001), while the AUC of the MELD score was 0.715
(95%Cl: 0.623-0.809, P<0.001). The diagnostic efficacy difference between the two was statistically
significant (Z=2.942, P=0.003). Conclusion Compared to the MELD score, the L3-SMI derived from
abdominal CT scans has a higher diagnostic value in predicting the occurrence of ACLF within one year
in male patients with hepatitis B-related LC-AD.

Keywords: Skeletal Muscle Index at the Third Lumbar Vertebrae; Hepatitis B; Liver Cirrhosis; Acute
Decompensation; Acute On Chronic Liver Failure

B 2R R EZ (liver cirrhosis-acute decompensation, LC-AD)@iFTFELE
BERREFRELASMWEMER M ERRK. BXLKETH2ANE K2R 3K K.
ARBREEERNEULAE, BFEERENEMRMFRIE(acute on chronic liver
failure, ACLF), RIFELBEERTCNMEEENSIELZE", NRVER—EUE
BIRE. HEMSRIEMNREEIANTERTHN G ER, HEEBUFRES
MERHEREERSTFRIER" ", HhS 55w m E3EHE SIS (skeletal
muscle index at the third lumbar vertebrae, L3-SMI)EHEENMAR/E, LUE—FT
HHIRR L ES B FREETMEZANXE"", EEFIARLENLC-ADEETE
FMPMRENHZ, MAMNERE WA MENEEEIFZ—, ALXHRE
TEDHZBFLC-ADREM R BERILI-SMI, LM L3-SMIXSZ FFLC-AD B2 3= B9 820
RIGRE BN B

1 BREAZ*
1.1 —fEE EIEE2018E 18 Z12 B a1 T =M AR E — B RRMERA T8
ZFFLC-ADEE,

WNITAE: IBFRISET N ZAFLC-ADIEE", FIR>185 B<80%; MEHCTHE
BAEMTE;, (TRENE—AARREREANTE, HRITE: SHAYME. BB
M. BERRUNEMLXBFRFASHBARGNES, SHTEMERTIIEEEEM
B, BEBESTmEIMET ENESEISHNEE,

FMREZMAZE_ERCEZRIIMEGRS: 2021A-564), HEBRTEES

ENBEREPNER,
1.2 BIBUWEMBES WEAIMBENIRKER: 3. E%. FEHELH(Body
mass index, BMI). B&Z. JHAEHM. K. FFEMB. HBeAgPaME. HBV
DNAZHI#E. R&. IE. REREEKBE(alanine aminotransferase,
ALT). RIDJX GBS E%BE (aspartate aminotransferase, AST). B &ELiZEAES
(y-glutamyl transpeptadase, GGT). F4REELES(alkaline phosphatase, ALP).
HZEH(albumin, ALB). mMi&&S ML X (total bilirubin, TB). FEEEE. AT
#(white blood cells, WBC). M/NRit#k(platelet count, PLT). EtMESEATE
(prothrombin time, PT). R MESEENE (prothrombin activity, PTA)FE FrAR A& L
Z(international normalized ratio, INR), Child- Turcotte- Pugh(CTP)I¥5 F£L R EARF
7185 (model for end-stage disease, MELD)iEA IRIEMR I+ E AT KRB,

FrEBENRERBENI2/AERmERENHITHEXARERT. KHAREIRE
H1E, BEBEERRABERBFRARAHITHEG. #ERARHRELIERNLEACLF
SEFBRNRNEE, REELRBERAENEETHRTEH, ACLFRIBIEMES =B

(B—1FE] #tk, 5, TERIM, TEHRRSMH:
GEffEE] XEsH, &, TEEMm, TEHRAE:
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WA R IhA RS,
1.3 B REMHHT FMADiscovery CT 750 HD 64HHBREC T3
ATEEER M, EHE120kVp, EERNBEZRT, B
REO0.6s/r, 18FE1.375, RMBAEE0.625X64, BEESmMm, B
BEESMmM, HBEREEERENEZEEL25mm, EAEHIE
SEHZE T EILGE AWA. 7T FMET Ry, MR EBSEL LSS
FERIZIERNEIN 25 FLIWMER K TR B 88D E R
(X (region of interest, ROI), i&BCTEME(-29~150 HU)FKIS1EE
EEERAETR (skeletal muscle area, SMA), LRBEIMNELER
HIERER, HITEEMML3-SMI, L3-SMI = SMA(cm)/&&
(m)*(E1)
14 FHE % FE SRR A IBM SPSS 2548 H iR #1749 #o
St EFRIHITShapiro-Wilk EAMIRL, HEESAHIITER
FHA(x £5)FR, AEEREAMIIER t 01; FREESSHE
BT EFEEMMQL, Q3)Fkm:, AEtbiFEAMann-Whitney UG
I, THECERILUTER(%)RE, WRRA x B HIRE,
SR BN BEFEHBNEXRAZHITHRIT O B
BRESMPHEBASREAGFEEZEERNTE(P<0.10)ENS
TE ogistica])IEE LU E FUFEIE# BRI BREF. EAZIR
ZE1REHHIE (receiver operating characteristic, ROC)#iZF#IZL T
mEfA(area under curve, AUC)IENEBETERTEMTUNEES,

PHTREERI LK A Delongti@t, P<0.05IANEFBRITER X,
24 B
2.1 FRMHBE—RBERELE £HANZFFLC-ADEE180
B, EhBEMHA116%1(64.4%), LZHEH641%1(35.6%), FEE
ESMARIL3-SMIZR B St FE X (P=0.004#1<0.001, &1),
HREMESYTHRITFENX(P>0.05, &),
2.2 FEMRI B E1FERNACLFZ RV ER RN 2 EFELogisticE])3
SO BiAT, BRESTAIMEFERRE. TB. PT. PTA. INR.
CTPI¥4. MELDiE4%. SMAFIL3-SMIZS5ZAFLC-ADEEIFNEL
FACLFHBE X EMEZR(P<0.05, FR2ME2), ZHZELogistica])3
S, MELDIESOR: 12.202; 95%Cl: 1.173~1.765; P=0.001)%0
L3-SMI(OR: 24.442; 95%Cl: 0.563~0.780; P<0.001)} TN
F(3R3)s

ZHAFP, BERRZMNZERLogisticBl)IN T LM &
BE5LC-ADEEZIFAREACLFA I FNEAF-
2.3 BHAFMELDITHML3I-SMIKROCHIZ S 2 ¥ AE
b ROCHHG D ITRT, L3-SMIFUMIERNACLFE SRR EE
55, AUC{E50.892(95%Cl: 0.823~0.940, P<0.001);
MELDF4 BIAUCE}0.715(95%Cl: 0.623~0.809,
P<0.001), MEMEZHMBEZEERERITFENX(Z2=2.942,
P=0.003, FA4ME3),

&1 ZHFLC-ADRRMFI B E N —REH

T2 FrE 8%&n=180 BM44An=116 ZMAn=64 P{E
EH (%) 49.5+9.0 48.849.1 50.6+9.0 0.207
BMI (kg/m?) 23.3%3.2 23.3%33 23.2%3.0 0.941
R (%) 61(33.8%) 37(31.9%) 24(37.5%) 0.447
SEGE M, n(%) 46(25.6%) 34(29.3%) 12(18.8%) 0.120
RE7K, n(%) 141(78.3%) 87(75.0%) 54(84.4%) 0.144
AP MR, n (%) 10(5.6%) 7(6.0%) 3(4.7%) 0.706
HBeAgFR4E, n(%) 115(63.9%) 70(60.3%) 45(70.3%) 0.183
Lg HBV-DNA (copies/mL) 3.9(2.5,6.1) 3.4(2.4,6.1) 4.7(2.6,6.1) 0.226
FRZ (mmol/L) 5.6(4.4,7.0) 5.7(4.6,7.3) 5.4(4.3,6.8) 0.214
AVEF (umol/L) 71.0(60.7, 84.8) 72.0(62.0,84.0)  66.4(57.0,85.8)  0.165
ALT (U/L) 35.0(24.0, 53.0) 35.0(25.0,53.0)  35.0(23.3,52.8)  0.825
AST (U/L) 45.0(31.3,67.5) 45.0(30.3,72.0)  43.0(32.0,65.8)  0.711
GGT (U/L) 42.0(23.0,69.8) 41.5(22.0,71.5)  44.0(27.3,68.8)  0.459
ALP (U/L) 102.5(82.0,129.5)  102.0(81.3,130.8) 106.0(82.8,127.8) 0.382
ALB (g/L) 33.1%6.3 33.3%6.2 32.9+6.4 0.694
TB (umol/L) 28.4(17.7, 45.0) 28.8(17.9,46.1)  27.8(17.4,450)  0.826
ABEIEE (mmol/L) 2.6(2.1,3.1) 2.5(2.1,3.1) 2.7(2.2,3.1) 0.360
WBC (10"%/L) 3.4(2.2,4.8) 3.5(2.3,5.0) 3.1(2.0,4.2) 0.560
PLT (10"/L) 55.0(38.0, 73.0) 57.5(40.5,75.5)  48.0(31.0,71.8)  0.110
PT (s) 14.9(13.4, 16.4) 15.0(13.5,16.4)  14.7(13.3,16.6)  0.825
PTA (%) 63.6%15.6 63.1+15.2 64.6+16.3 0.550
INR 1.3(1.2,1.4) 1.3(1.2,1.4) 1.3(1.1,1.4) 0.716
CTPIESY 8.0(6.0,9.0) 8.0(6.0,9.0) 7.5(6.0,9.0) 0.761
MELD¥¥4 11.5(9.0, 13.9) 11.5(9.2,13.9) 11.5(8.6, 13.9) 0.522
SMA (cm?) 123.5(106.5,144.3) 128.2(107.3,153.1) 117.0(105.6,132.0) 0.004
L3-SMI (cm?/m?) 44.0(40.3, 48.3) 453(41.7,52.2)  41.5(39.8,45.5) <0.001

EOBMI, RERRE;

AT, AEREERBE,; AST, RXNNLERIEKBE, GCT, AREIHIKE; ALP, WILH
BRES; ALB, BER; TB, BRBLER; WBC, BAMItE; PLT, IVMRITES

PT, MRMESERETE); PTA, BRMESR

JEIE; INR, ERFAREWKLLE; MELD, AKEFFHIEE; SMA, BEEAETR; L3-SMI, SE3EEFIRANER.

R2 FEMHBETHRASEEANERBT

TE E4An=116 Z4An=64

BREAN=47 REHN=69 P{&E #RAn=14 REHN=50 P{E
Fig (%) 49.4%9.2 48.5+9.0 0.571 49.57+9.0 50.9%+9.0 0.622
BMI (kg/m2) 23.4%3.1 23.2%3.5 0.748 24.2%3.4 23.0+2.9 0.191
BER n(%) 19(40.4%) 18(26.1%) 0.104 5(35.7%) 19(38.0%) 0.876
SHILE B, n(%) 13(27.7%) 21(30.4%) 0.747 2(14.3%) 10(20.0%) 0.628
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B&7K, n(%)

FF MR, n (%)
HBeAg (+), n(%)
Lg HBV-DNA (copies/mL)
FRZ& (mmol/L)
ANEF (umol/L)
ALT (U/L)

AST (U/L)

GGT (U/L)

ALP (U/L)

ALB (g/L)

TB (umol/L)
REEES (mmol/L)
WBC (10"%/L)
PLT (10"/L)

PT (s)

PTA (%)

INR

CTP#R
MELDiE45

SMA (cm?)
L3-SMI (cm?/m?)

39(83.0%)
5(10.6%)
27(57.4%)
3.5(2.4,6.2)
5.8(4.7,7.8)
73.0(66.0, 87.0)
37.0(26.0, 55.0)
45.0(30.0, 87.0)
36.0(20.0, 61.0)
97.0(81.0, 134.0)
32.4%6.1
36.4(23.6, 68.9)
2.5(2.1,2.8)
3.5(2.6,5.2)
58.0(42.0, 71.0)
15.4(14.3, 16.9)
59.1+12.8
1.4(1.2,1.5)
9.0(7.0,9.0)
13.2(10.6, 18.3)
111.6(98.9, 124.0)
41.6(36.9, 44.0)

48(69.6%)
2(2.9%)
43(62.3%)
3.2(2.5,6.1)
5.7(4.3,7.0)
71.0(61.5, 83.5)
34.0(24.5, 49.5)
45.0(30.0, 65.0)
42.0(22.5,73.0)
102.0(81.5, 127.0)
33.9+6.2
24.2(14.8, 36.0)
2.7(2.1,3.3)
3.6(2.2,4.9)
57.0(39.0, 83.0)
14.5(13.3,15.2)
65.8+16.2
1.3(1.1,1.4)
7.0(6.0,9.0)
10.5(8.4,12.7)
147.3(127.6, 164.7)
48.7(45.3, 55.8)
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0.101
0.086
0.598
0.855
0.370
0.148
0.498
0.580
0.393
0.766
0.218
<.001
0.155
0.700
0.879
0.002
0.019
0.002
0.003
<.001
<.001
<.001

11(78.6%)
1(71.4%)
11(78.6%)
4.9(2.9,5.6)
5.3(4.3, 6.4)
62.0(53.5, 78.4)
36.5(22.3, 52.8)
43.5(27.5,78.5)
44.0(34.8,67.3)
121.5(77.3, 144.3)
30.4+6.8
38.9(22.6, 68.5)
2.9(2.4,3.3)
3.6(1.9, 4.5)
55.5(36.5, 92.3)
16.0(13.3,17.9)
59.3+18.7
1.4(1.1,1.5)
9.0(6.8, 10.0)
13.8(8.6,17.0)
109.2(93.0, 125.6)
40.0(36.3, 44.2)

43(86.0%)
2(4.0%)
34(68.0%)
4.5(2.6,6.2)
5.5(4.4, 6.9)
68.5(58.2, 86.0)
35.0(22.8, 53.3)
43.0(32.8.53.5)
43.(26.0, 71.5)

103.5(85.0, 125.5)

33.6%6.2
26.0(16.2, 41.7)
2.6(2.2,3.0)
3.0(2.1,3.9)
46.5(30.8, 71.3)
14.6(13.3, 16.0)
66.1+15.4
12(1.1,1.4)
7.0(6.0,9.0)
10.7(8.5,13.7)

119.5(107.3, 132.7)

41.8(40.2, 45.5)

0.499
0.530
0.444
0.922
0.948
0.223
0.948
0.968
0.715
0.691
0.099
0.055
0.256
0.511
0.685
0.178
0.170
0.162
0.071
0.073
0.073
0.079

A BMI, RER; ALT, AEREERBE; AST, RXIILSRIERBHE; GGT, SREZIEE; ALP, WITHIEAES; ALB, AEAQ; T8, SB4

%; WBC, B4EREITER; PLT, m/MRItER; PT, BRMASEBYE, PTA, BROBEENE,; INR, ERMTENKILE; MELD, £KBAFREIRE, SMA, &
BRANETR; L3-SMI, B3fEHERAIEL.
®R3 BHARZHLC-ADREFEARN BARS ZAELogisticEITS
TE TEDH EZL-—vayiil
OR 95%ClI P{E OR 95%ClI P{E

PRI, n(%) 2.590 0.740~21.497 0.108

TB(umol/L) 11436 1.012~1.048 0.001

PT (s) 0.018 0.947~1.064 0.893

PTA (%) 5.172 0.944~0.996 0.023

INR 6.011 1.724~132.594 0.014

CTP¥SH 7.518 1.094~1.717 0.006

MELD¥45> 12.601  1.089~1.344 <0.001 12,202  1.173-1.765 0.001

SMA(cm?) 27.836  0.914~0.960 <0.001

L3-SMI(cm?/m?) 24.610 0.616~0.811 <0.001 24.442  0.563~0.780 <0.001

. TB, BRBLAER; PT, RMESRAE, PTA, BRMIESFRENE; INR, EFFTENKILE; MELD, KKHEFFE

BE; SMA, BERALER; L3-SMI, H3fEitSaEMiEE.

R4 ETROCHIL MM H R FIIRLEE
TE ROCHA% Delongit 3
AUC 95%Cl A P AUCEfE 95%Cl 8 P&
MELD¥53 0.715 0.623~0.809 10.02  <0.001 0.177 0.059~0.295 2.942  0.003
L3-SMI (cm?/m?) 0.892 0.823~0.940 46.58  <0.001
7D MELD, &KEBFFRIER; L3-SMI, E3MEHBRAER.
1c)
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9,

®

E1A-E1B: ROIGEFEE. E2: E2A(BUA) HBASREAGHNER M) HHE, HAZRARIS
X, P<0.001, F2BBHA) HEAERELAE ZIEHEEHNBE L-SMDFE, BHAZRARITFEXL
(B H4) F-FMELDIT oL 3-SMIF 14 W ACLF & 4 BYROC i 4.

P<0.001. H3:

33 #

LC-ADFHE=FEE EEWEEBMIGHKFR, Z5LC-AD
BERM—F R EBMNAMFINAERIB(ACLF), HiFSEMER
LERERN. 25245/ ZREmERERSErE", Fitxk
ROB 5 BEACLFIISZLC-AD AZEF F 2ERFRBEFIN NATT,
MR R ENETE, KRR PN BEAM LA
BN RSE IR 1Al B BRAN S BT R R M S E & LogisticE]
3, HEE =B SEAIEH(L3-SMI)2EMEEHLC-AD
REHBWEIBKREZR, HEEMELDES, L3-SMITTIRS
LC-ADEE 1ENACLFR EMTUNEE . HBR, HELMEED,
MELDIFSFIL3-SMI 5 15 B S TA %1,

BEE S A S0 IS AT REThAE . AR K1 I8k S E L
MEFREREETETNT Y, A, Bt HBigHRELC-ADEER
TR IEIRSEN AT LUSEBILC-AD R E 1FE RACLF R £ MFIN, ZsHF
KL L IIGHRISIT (PR, TB. PT. PTA. INRZ)7EHE M4
LC-ADERE P BRANB A BFEEEER, AE—FREL
REEBELEREN TRKENER, SEERFTAM, BF
AILEFEYNIERERHEHECRENEE—ERR, HF
ZLC-ADEE NS TUNNAE KIS, Eit, KAREAMELDIE
AIFLC-ADEBEACLFIFE BTN M, £RERMELDITES 2
LC-ADEMBEIERNEEACLFAMII BIRETF. FRIMELDHBRT
TMAZMEN, HRMAFINEERIAERCTPIES BMENLHE,
TROEHM SIS AR R E TSN, SEEEmRAR",

R, STHRIESAARE SRS RIS ESY)
1= B N e= O ] oy T O 3 st e 1 =
BRI ER—AUSHRIRE. HENSHAEEINEE.
HEERTHLENER, AUFLEMRMLSSEFRS ", B
Hi FAL3-SMIBTHLPUR/ D AERIIZ T, T E L3-SMIBSBIIREVERE
BEM, BTSRRI S Mg CTMRITHE & #1T D
B, Kang"EARREZREFLI-SMIBERAER L ES
RSP HARIEEFB AN T RE%, HiSkmMaEsTFCTP
T4, MELDIED I TEBKENBE, Liu™ S B SR ®
BEZFAIEDT (transjugular intrahepatic portosystemic
shunt, TIPS) REiIFHIL3-SMILUZBRANAE/VE, ERATAA
BAER TIPS REFR TR BRESR, TIPSRENARE
BENSEAANASHEYEFHEM, BENFT TR,
Ak, SR MERNEATMERZLEMRMNE, HEDS
SML3-SMINBETEE R ", MAMRERBLRRLI-SMIS
EMLC-ADBEVERNACLFFERIMITIER, EFUNMAERES
MELDIF4, HEHLC-ADEM BEACLFE FIRME— MBI
N34T, BRLMLC-ADEERLI-SMISHIEHERERE, £E
TEFRELMLC-ADEE/L, HAFEHELAREREI06,
KREEY ARASHTHIERIT. Elt, aIEL3-SMIERZATF
LC-ADE M BEFSTNE EF AR R8T

ARARGENTLEBRY, Eik, SHRIEHZHRE
hEE, BRBFNERE1E, EEH—FST KAARAETE
HIEKFEHEE, ZEESRMFRTENEGSE, WG
0. BRINBES, HR, ARRIERREEPOHAR, FK
ESELHOARKENHR, BIFNLC-ADEENTETONE
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BE, URIBMNIIERT ISR S EME,

44

EFRRECTAIL3-SMIT] LAB R F M ZFFLC-ADB M B E1F
WACLFR A, AMFRERAIHHENIGRKE T IR 5 LC-ADEE IR
wE, WESAENRIEaT REEREN,
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