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Abstract

BACKGROUND

Sarcopenia has received widespread attention in patients
with end-stage liver disease since it is an independent
risk factor for death and is closely related to the prognosis
of the patients. However, there is still a lack of unified
detection methods and diagnostic criteria for sarcopenia.

Alm

To evaluate the relationship between the third lumbar psoas
muscle index (L3-PMI) and clinical indicators in patients
with acute-on-chronic liver failure (ACLF) associated with
hepatitis B cirrhosis and its role in prognostic evaluation.

METHODS

A retrospective study was performed on 140 patients
who were hospitalized at the Department of Hepatology,
Tianjin Third Central Hospital from January 2014 to
December 2017, met the ACLF diagnostic criteria for
hepatitis B cirrhosis, and had abdominal CT data. The
same researcher manually tracked the level of the lower
edge of the third lumbar vertebra on the CT images
of the patient’s abdomen, measured the maximum
anteroposterior and transverse diameters of the psoas
major on both sides, and calculated the psoas major index.
The relationship of L3-PMI with clinical characteristics and
prognosis was then analyzed.

RESULTS
The 140 patients were divided into a survival group with 102
cases and a death group with 38 cases according to their 90-d

2021-10-28 | Volume 29 | Issue 20 |
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survival status. The L3-PMI value of patients in the death
group was 4.89 cm’/m’” + 142 cm’/m?’, significantly lower
than that of patients in the survival group (594 cm’/m’ +
124 sz/ m% P < 0.001). There was no statistical difference
between the two groups in PLT, ALB, ALT, AST, SCr, or
eGFR (P > 0.05). The WBC, INR, and MELD scores of the
death group were significantly higher than those of the
survival group, while the serum sodium was significantly
lower than that of the survival group (P < 0.05). In addition,
33 ACLF patients with hepatic encephalopathy (HE) had
an 1.3-PMI value of 517 cm’/m” + 149 cm’/m’, which was
significantly lower than that of 107 patients without HE (P =
0.020). Among all ACLF patients, there were 120 males and
20 females. The L.3-PMI value of the male group (5.92 cm’/
m’ + 1.23 cm’/m’) was significantly higher than that of the
female group (4.0 cm’/m’ +0.92 cm’/m’; P < 0.05). The ROC
curve of L3-PMI for predicting death by gender was plotted.
The area under the ROC curve for males was 0.726, the cut-
off value was 5.02, and the sensitivity and specificity were
85% and 50%, respectively. The area under the ROC curve
for females was 0.774, the cut-off value was 4.60, and the
sensitivity and specificity were 50% and 100%, respectively.

CONCLUSION

L3-PMI has important clinical application value for
evaluating the prognosis of ACLF patients related to
hepatitis B liver cirrhosis.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Acute-on-chronic liver failure; Sarcopenia; Psoas
major index; Prognosis
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H#9

A& TATITARALAE X 1% Am 2 M AT 3% 98 (acute-on-chronic
liver failure, ACLF) & 489 5 = Bz % K L35 2 (the third
lumbar level psoas muscle index, L3-PMI)5 & AR 454744
X B AIATEAE P e AR .

TE
SR CUBREAT 6 Fr ik, 13%2014-01/2017-12.48 R %
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W H =P BT NAHME R 69 454 TAF AT AL AR 2
ACLF# W5 LA JE3RC 446 K404 1400 &5 A4
R %, ME— 4R A B EHCTRSL L5
ik IR M T oK &, B AU AR R VLR K AT
Jo 12 Ak %, i B ER LIS H. AT B & H9L3-PMIF=
o RAF BRI .

ZHR
4T1404§' B EIIOR A B Lo A A B4R1024],
213841, LT & HL3-PMI{E4.89 cm’/m’ J_r1.42
em’/m’ B A FAEES594 em’/m’+1.24 em’/m’ B2 E B
1&(P<0.001); fo/]»#a(platelet, PLT). &% @ (albumin,
ALB). & #4584 (alanine aminotransferase, ALT)+
R I AR B 4545 B (aspartate transaminase, AST).
s ILEF(serum creatinine, SCr). & H B/ kg &
(estimated glomerular filtration rate, eGFR) £ £0Z
B gt F £ 5, PIEH>0.05; T &K G @i
(white blood cell, WBC). E FFAr /4L Jb4h (international
normalized ratio, INR)7K-F, ékiiti}]}ﬂ‘y%ﬁ&(model
for end-stage liver disease, MELD)#F 4 2 3 & T 24 720,
AN B EKT A AL (PR <0.05). :kbﬁi*, ACLF
%%‘ ‘1’334%43‘91"% 14 iz 7% (hepatic encephalopathy, HE)
#F1L3-PMIAS.17 cm’/m’+1.49 cm’/m’ 2 F KT
107451 | kA-FFHE#) #4580 cm’/m’+1.29 em’/m’, (P =
0.02). T A ACLF %4 F %1 1204, 4H206), £+ 5
PZAL3-PMHUAS.92 em’/m’+1.23 em’/m’ 2.3 & T4tk
28403 cm’/m’ +0.92 cm’/m’, (P<0.05). ¥ 51 555 246
L3-PMIFMI 56 = #9ROCH £ A, - F B ROCH 2% T
#AR0.726, ABTAE A 5.02, R SE H85%, 455t /E50%;
4 HEROCH & T @420.774, BB 18 44.60, FLREE A
50%, 4% 5 £100%.

E-77%
L3 PMIst T34 TAFAT A A AR £ ACLF B % 609 75
ﬁ'ﬁ"]mﬁ’\/j JH { 14

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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liver failure, ACLF) &% ¥ WL 2| A RAF 0948 =4E A, 16
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3 in 2 JIT %% 35 (acute-on-chronic liver failure, ACLF)/&1E
P2V TR A b AR B S e Dh R R R IR IR 25 A
fiE, FEBEZ 28 B DhRe o, (IR sER . LR
ADSERE e ORI A IR EEPE L 2R, HAEZOR
WP B TG R VR E gk iz 3. BtE &4
HH 7 FH R T T A2 WL Bl D SRE (A [ i, K
ZHOTVE T BRI, AR FER ELE DAFE G R S o
S, AR B KWL 3 (psoas muscle index,
PMI)KF A AL AR DR, 52 6 2 00, 58 = At 2%
KT R IVUAE AT AR, Bk DA B P 7, RIOREE =
JEEHE I RILFE %% (the third lumbar level psoas muscle index,
L3-PMI). {H H 7 3% Bk = A8 0 Sk i 5 6 3 13-
PMIMAHCE . AL 1 3REBe R 1) &1L
HIEACLF &4 140611HIL3-PMI, LUHPFAL3-PMINT 2
JHAEALAE IC ACLF 225 TS RS2 S I R S FH A 8.

1 RIS

1.1 M4 E52014-01/2017-1278 KT 4 = hb E R
P EHEBL IR & ACLFSWibsiE ) £ ik H A T
HR ALK Z 33 (computed tomography, CT) ¥} 140
151 £ ORI TN G Hordr 531201, 42041, SFA4ERE52.4
% F 14000 B E 1290 R AEAEIE L7 A EAF 2102451, BT
TEZH381. PRZHL 55 2 Ee sl 7350 9 88/14132/6, 4% 53 1l
52.88+11.21#154.76+9.44.

18 0 2k R0 2 Wi bR HERF 5 20184F (FFE 2
RTEEE) P IS WIS, HERRARIE: (D) A IR &
&5 QB HHABEF 28, Wil S
PVERHIRSE; Q)Y /NT 352 8IKT70%; (A NEHCT
TR R SIEMERTY . RIS MS 55 Jov2: &
ER LA 3

R FRAF RN =R O E AR R A
R, A AN R R N BB )% B 51 A .

1.2 7k A EFE T AR HER, SRS T HGE K
MR A FIhae. MR, BEMIhEE. I A A i
A,

1.3 L3-PMIN & H[F— & i fE B IECTRIE
FANBEREE = EME T oK1, I XU R WL s K i
JERRANREAR, AR RIAS B XU YU A T AR, PR
DL B (P 7 VSRR AR ZL3-PMI(cm®/m’).

St B HE SR FHSPSS 17.05#44(SPSS
Inc., Chicago, IL, USA) TG54, Jolks 5 A
BT IEAS /ARG, 1B A THE BOR DU b2
mean+SDFE IR, P HLEER FHAG RS AR IES /A&
ORFL AR BRI 47 50 R BEEMedian(IQR)ZR 7R, 4]
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LR FMann-whitney UF 56, 1140 50RER SR A F 47
R, THETORHI B0 By R 30 R Fisher” SKS AR50
ffi K aplan-Meieri & AT AEA7E 01T, A7 HHEER Flog-
rankf 5. S AHROCHIZPFAHL3-PMITIN & 90 K5 5t
RIPIRE ST RIS, P<0.05\ NZEFA G X

2 B8

2.1 THFAFAEALAB A ACLF & &8l RI54F(R1) &
JH IR AL A 5 A CLF H 2 1401014290 K A= 4745 1 43 9
FEL10211, FET-4H38I, PHLEAFES 57 1) 552.88 £ 11.21,
54.76+9.44, P = 0.068; BZHERITCZE S, P = 0.788. 447
21 53 (1) FA 41 (white blood cell, WBC)  [E Frdrififb Eb
{f (international normalized ratio, INR)7K~F-. 2 A HARTI
i) (model for end-stage liver disease, MELD)#¥-43 B i
RTFFETZ4H, 5P = 0.004, P = 0.004F1P = 0.033; 1fijlkE
ML )R 75 1 (prothrombin time activity, PTA). L& 44
(Na")FIL3-PMI s F-AET241, 43 HIP = 0.007. P<0.001
AP<0.001. AEAFHAFET- AP [ H(albumin,
ALB). W& Mf(alanine aminotransferase, ALT).
KRR RS W (aspartate transaminase, AST) IL7)»
R (platelet, PLT). /AL HZT Z(total bilirubin, TBIL)\ JRZ
%(blood urea nitrogen, BUN). IfilJLfif(serum creatinine,
SCr). % E /NERIEL % (estimated glomerular filtration
rate, eGFR)YJ LGt 177 5.

2.2 L3-PMIFAM L =#IROCH & B & A& W & LT
JHAEAE AR DG A CLF S F HE P 1) 2, 43 il 2z 1| L3-PMI
TRMZET-ROCHI A . Forh 55112041, ROCHIZE N1
F10.726, #T{E 95.02 cm’/mr’, FUBFE 85%, FEEFE AN
50%; L2011, ROCHIZE NHIF10.774, #k KT 1{E J94.60
em’/m’, BRI N50%, F5 5 H100%. FiidfE 55 L3-PMI
ORNTAE, 2l 59 1t R v A A7 2R L (D D). AR A
(] 12 1) B A T 70 4L BT 45 HH BRI PR B b 22 S L3R 2. K
5 B PEL3-PMIFIET{ES.02 em’/m™ /340, & B B4 L3-
PMI/NT5.02em’/m’ [ £ #2901, HAET - Hik355.17%, H
WBC. ALB. ALT. BUN. Na. PTA. INR. MELDi¥
SEL3-PMIAT5.02 e’ /m’ (S B R4 EZESR, P
155475T0.05; 44 2 HEL3-PMIf T 4.60 em’/m’ 43 4H,
RO EHL3-PMUNT4.60 cm’/m’ff 3% 1341, HAET:
RiEF46.15%.

3 e

TEAER, BRI 22 TRIT 50 SE WL R/ 5 1 1 FHF e 2
TG YIAOC, 208 83 P8 T T S B
R, T RS F: 9 B AR i, e &R
i i, HE B BN S ARG, L8 D 2 i
WLEIFERAE, o I 25 5 4 BRI R AE> ., % F ik,
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R 1 ZHAFBEAARACLFEZ A DSRIGRIER

e £7548(0 =102) BET=4B(n = 38) PE

FH() 52.88+11.21 54.76 + 9.44 0.068
MBUEE/2) 88/14 32/6 0.788
WBC(x 10%L) 7.10+4.04 9.80+6.64 0.004
PLT(x 10%L) 83.50(53.75—124.0) 81.50(34.75-135.75) 0.708
ALB(g/L) 29.19+5.08 27.38+29.70 0.052
ALT(U/L) 111.50(34.00-384.00) 57.00(34.50-316.50) 0.346
AST(U/L) 132.00(70.25-346.00) 124.00(65.25-373.43) 0.554
TBIL(umol/L) 232.07 +130.14 220.83+112.51 0.639
BUN(mmol/L) 4.95(4.03-7.40) 6.00(4.84-9.81) 0.061

SCr{umol/L) 64.50(52.75-85.00) 62.00(53.75-88.75) 0.39

Na*(mmol/L) 134.41 +4.98 130.89+5.74 <0.001
K*(mmol/L) 3.82 +0.56 3.89+0.75 0.578
PTA(%) 42.03+12.15 35.45 +13.91 0.007
INR 1.89(1.67-2.33) 2.32(1.88-3.10) 0.004
eGFR(mL/min/1.73m?) 113.42 £46.14 104.44 + 42.35 0.297
MELDYES) 20.72 +5.63 23.23+7.32 0.033
L3—PMl(cm?/m?) 5.94+1.24 4.89+1.42 <0.001

ACLF: I2I0RIMH=IE; WBC: B4BiR; PLT: [VJWY; ALB: BED:; ALT: REIREEERES; AST: XIIXSMIEHEEE; TBIL: RABLE; BUN: [RES.
SCr: [IAEF; PTA: RINISREHE: INR: EFMRERTHE: eGFR: B/ BRYE; MELD: LRIFHRIREY; L3-PMI: S5=IRIER AN 152N

A B L3-PMI=>4.60
100 - 100
—~ L3-PMI>5.02 —~
S S
< 80 < 80+
2 g
S 60 L3-PMI<5.02 S 60 L3-PMI=4.60
ks ke
2 - z 40
5 P <0.001 z
8 50 700 8 20 £ 0083
[<] [<]
& &
0 T T T 0 T T T
0 30 60 90 0 30 60 90
Time (d) Time (d)
L3-PMI=5.02 91 83 78 75 L3-PMI=4.60 7 7 7 7
[3-PMI<5.02 29 17 14 13 L3-PMI<4.60 14 12 8 8
B 1 RBLB-PMBLHINACLFEE £EH%EE. A: B B: 0. L3-PMI: = JEMEERNEEG ACLE: 182k,

20164F, [H 5 I CL e L8/ B A o —Fhogedi, JFH
T TR EICD-104m A5, 3% AHEsh WLk SE 2
HNETTBE T KA.

o T N S s o SR SR, R P PG (1 S
., TS FE R LT 2T IR AR X
WER AT REE By b TE i B LS. il 2 4k K
SRII A B 9ORE ] M2 5 RS BRI 2 fRAR M O, 58
TP BB B RE I E LD FE" . 7EBRATTHIBA
Fr, AT H(4s B 2ORE 1) B AR AR ZE LA /i
B AT, R T A8 KT S LA
FACLFRIEEEZ V)58, ACLFA AR ALt
FEA B . W] O, JULPRIR I R R ARV RS T
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A5 SO I IRRIL, 1X 7T e 2 (e HEACLF R R 2.
B4R, B 5 FTE 7 (hepatic encephalopathy, HE)33
W) B3 IL3-PMUYE . E R T R A JFHER B 10761 =
0.020). HUT W FE4RIE T FFREAL A UL 98D FE FTHE 2.
IR SRS SEBR I R I RRE I8 4 R 2R
JFi B3 BT, I BT Be R FEDMRIVER. s e A
B oximid B A0 2 0 A s b LA
B P ABAHF AT S FEHER R & HFHEM 4 b 5 2 b
WBIAFTEZE 57 (P = 0.008), X} TL3-PMIA] G2 f g 7E 1
PRI 2 R, R — D KA SR P 1 1 2
SR UL PR k2 5 (B S ERSR R 22, (EU T L
i H AT G Z G — RN 7 RS iR . JLFR RS
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® 2 KESTIRINIENELENARE

- SR =120) LRI = 20)

= [3-PMi < 502/’ (7=29) L3-PM=502an’/m’(n=91) P L3-PMI<460am”/m?(n=13) 13-PM=460an/m? =7 PE
S 53.17 +8.68 51.25+10.70 0.382 57.62+12.27 46,86+ 15.36 0.057
WBC(x 10%L) 10.03+6.73 7.46£4.20 0.016 6.84 +556 542 +3.00 0.542
PLT(x 10%L) 71.00(53.00-173.50) 85.00(563.00-124.00) 0465  81.00(37.50—125.50) 98.00(23.00-131.00)  0.837
ALB(g/L) 26.68 +4.49 29.47 +4.22 0.003 28.23+7.02 27.94+8.34 0.936
ALT(U/L) 4650(29.256-121.00) 154.00(37.50-394.00)  0.001  208.00(34.00-376.25) 210.006800-934.00) 0283
AST(U/L) 93.00143.00~164.00) 140.00(76.00-375.00) 0279  173.00(75.50-434.00) 260.00(65.00-630.00)  0.500
TBIL(umol/L) 21884+ 10263 24317+13135 0364 190.21 + 124.60 159.34 + 110,67 0.590
BUN(mmol/L) 6.338(5.24-13.79) 5,03(4.05-7.09) 0014 468+683 344(3.03-7.29) 0452
SCr(umol/L) 64.00(50.50-117.00) 65.005500-85000  0.169  5500(46.00-83.50) 45.00(42.00-78.00) 0533
Na(mmol/L) 13048 +6.29 13443 +4.35 <0.001 131.33+7.55 137.16 338 0071
K(mmol/L) 394077 377+058 0.205 396+053 411039 0516
PTA(%) 3652+ 1162 4218+12.10 0.010 4038+ 15.74 34571881 0471
INR 2.25(191-2.99) 1.86(1.67-2.33) 0018 1.99(1.65-2.72) 3.09(1.89-363) 0.290
MELDIE) 2356+698 21204502 0.048 1887 +893 19.85+943 0.820
eGFR(ML/min/1.73 n) 10959 £53.15 112.53 £42.30 0.760 10366 +51.78 11029 +41.43 0.774
L3-PMillem?’/m?) 429+062 645 +0.87 <0.001 360+0.86 483+0.29 0.002
S 16(55.17%) 16(17.58%) 6(46.15%) 0

WBC: B4Bi3; PLT: /WY, ALB: B93B0; ALT: RaBaEiLkels; AST: X IR&EMILES; TBIL: RABLIXK,; BUN: [RES,; SCr: IIANET; PTA: %01
BERERE; INR: EFRELILE; eGFR: /) RIS, MELD: LREAFFHIETRL; L3-PMI: S5=IBHEE AN IEEL

J7 2, X EE XS 2ol 58 5 (dual-energy X-ray
absorptiometry, DXA), i 7 £ £ (ultrasonography, US).
TR Z 3 CT) MR LR R f% (magnetic resonance
imaging, MRS M 03 82 AT WLAVPAL oM
AIRER. A i SR Z I (CT) B A AT LA A
BRI ER) “SArdt” , BAREf. 20,
S e S A AR, 5 = A KT L = R
H(L3-SMI) AT Ak UL /D RER ", A2 L & i b
ok, REWEL3Z A T IEREERI. 5
Wi BETTAL IEREAL. JEAMRUULRIRE P ARV L) R i AR
Z A, FEER LS S 0 (cm’/m’), TIAFEIL3-SML 7 %
FHRFR A AT I, [FB SMIA T2 Wi LA =80 1
FHE ARG . AL S 3-PMI) R I 8 7 15
EOAT, RIS S H 2382 290, HAH %
SRAT T X R B R AE 2T Fe R, 1245
FAHERES0S LR B HEL3-PMIBIBIE 4636 cm®/m’, L1t
L3-PMIEE I 793.92 em®/m’. A FLAKAEROC HI LAk
H KT 53 42 L3-PMIFFIER T 93590 495.02 em’/m 14,60 em?/n’.
H AT T ACLF & B WHE IR A G — 1 FHE, 752
FEEZTIWIR €/ S S T

AR, S FLBEMELD ¥4 Kk, 1Z1F5
NEARIA AR, B AR R R A0 . b B
T BTN, BT MEL D4 B AKX T
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AAFHP = 0.033), [AIHL3-PMIE4.89 cm’/m’£1.42
em’/m’)JF B AR T A7 41(5.94 cm’/m’+1.24 cm’/m’)
(P<0.001); PRIk, FEVTAh 2 AR S8 SE T KSR, L3-
PMIF] B /& —ANB o] L £ 1 Fa s

SRR Z (FRIEHE 2 B, DOR LAk D i 2B R4
Wy MR ZE AR EEROP R AR ZEN T, LA
B PR R AT FHERR T 708 DL EZEN,
NAARUEREHITESS-70% 2 0] (H i TREAEAE, AKAE
HEATRHERS 13— 2550 )24 T, 316 7 BEAE S I I
FUH DR AR R LRI RE (1) DG 3R, AT 5,
EARL3-PMIF & & (K- )5 5 55 LA R BN & 0T R
AFAE 22 S50 T VR, A 78 RN L PR FL3-PMIFH 2
I, X 5 BEARF T 45 SR — 5. BA VBB 1 5 LA
[ P 30 P26 BT 43 591 249502 114,60, 1% 45 S 4 s M 5
TINSY el i Vi) a wee iiaf itevias b1 S

PG BRI N AR 0 2 25 Al FUTL PR i 2 9 P 6 A 491
QAT L (mid-arm muscle circumference, MAMC)+
I8 7 SEAE N PR A L rh 2 52 B0 N 5 32 00 4 B 2 S
P R IR S 2 R R, I CTAS 208 % &
P I B T S 2 T B, VA LA T e
SRR, HESRGE . FW AT ER, F AL3-PMI
PEAR LRI IBE (1 75 72 LA T S e R SR I, i RS
e A
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4 L

25 TR, A 06 FL3-PMIFE AT A S8 2k i 3
Iy S8 AT RS T T EHEAT TR R N
SV e R R, SR LAY R B i R R
S ATBUR AT E IR T, AISCE TR, SEK AL,
HAB UL —E AL, B, AWTN ORI EL
I, FEAEAMID AL, B A ST o
2 BT, H, ABIE TR IRIBIERT 7T, st T
P RO BLAR T 7E. AT PREAEAR R B T I L5638
A5,

LBHE

SRR 2 TR LD FL R B, LR
RS DL, 16 2 ML 2
e

LYl

PP ILAIERAE 5 2 AR IIHR BB TR R R, SR —
Fofili A 158 23 AT FRIVEAS LA RE (732, DASIAA 21
WO, S AR H .

Eost g =l

PPAL 2 — JEMENE R UIFE £ (the third lumbar level psoas
muscle index, L3-PMI)5 Z T FHEEAAH DG S i
¥ (acute-on-chronic liver failure, ACLF)E & TG IR AR,
PRUFL3-PMIAE i PR A N2 4B

LI T %
AHIF T B o> M T 2 HFHTREAL AR S ACLF 5 1)
L3-PMUE K H S RIEFRFI TG (1K 2.

ACLF LT 4 AIL3-PMI{E(4.89 cm’/m’ £ 1.42 cm’/m’)
AEAF(5.94 cm/m’+1.24 em’/m’) B3 A, P<0.001;
ACLF &3 13341 & FF 4 fiifis (hepatic encephalopathy,
HE)/ 8 H1L3-PMIES.17 cm”/m’ +1.49 cm’/m’ BE KT
KA IFFHER) H#5.80 cm’/m’+1.29 ecm”/m’, (P = 0.020).
F 53 ) 22 I L3-PMITIIIAE T ITROC HI 2R ], Horp 53
PEROCHIZE T HF10.726, #RWHE 45.02, B H85%,
FEREES0%; L EROCHTZR R HFR0.774, #k W 1E J94.60,
TRURE N50%, 553 FE 100%.

L3-PMIAF- AL AT RE RIS 5 4T, AE PP TR
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WAHICACLF 84 1T A 5 B A A 47 1E

REf=

AN BB TE, BSOS, 5
FEBIT R AL KEEATIRTRETERT IT, FRAIR T
ACLF B G HWUARE L.
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