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The relationship between sarcopenia and five new clinical
types of acute liver failure
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[Abstract] Objective To explore the relationship between sarcopenia and five clinical types of acute—on—chronic liver failure
(ACLF). Methods From January 2019 to January 2022, a total of 391 patients with ACLF in Beijing You’ an Hospital affiliated to
Capital Medical University were collected, and the patients were divided into rapid progression (type A, 119 cases) , rapid recovery
(type B, 156 cases) , slow progression (type C,51 cases) ,slow recovery (type D, 38 cases) and slow persistency (type E,27cases) , ac-
cording to the new clinical type. With the help of CT imaging, nutritional indicators were measured , the incidence of nutritional indica-
tors such as sarcopenia in patients with different types were compared , and the relationship between sarcopenia and five clinical types of
new ACLF was explored. Results The incidences of sarcopenia in type A (35 cases,29%) and type C (18 cases,35%) were higher
than that in type B (20 cases, 13%) ,type D (3 cases,8%) and type E (27 cases,7%) ,and the differences were slatistically significant
(P <0.05). The detection rate of myosteatosis patients in type A (36 cases,30.3%) was higher than that in type B (29 cases, 18.6%) ,
and the detection rate of myosteatosis patients in type C (11 cases,21.6%) was higher than that in type D (5 cases, 13.2%) , with statis-
tical significance (P = 0.018). The detection rate of sarcopenic obesity in type A (16 cases, 13.4%) and type C (7 cases, 13.7%) were
higher than that in type B (11 cases,7.0%) and type D (1 case,2.6%) ,and the differences were statistically significant (P = 0.047).
Conclusion Nutritional indexes such as sarcopenia were closely related to five clinical types of new acute liver failure. ACLF patients
with baseline sarcopenia had poor shorl—term prognosis (4 ~12 weeks) , and the probability of rapid progress within 4 weeks (type A)
or slow progress at 12 weeks (type D) was high. Therefore , nutritional indexes such as sarcopenia should be evaluated as soon as ACLF
is diagnosed, so as to improve the overall therapeutic effect, prognosis and quality of life through effective nutritional intervention.
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18 0 & P B 3 3 (acute—on—chronic liver failure,
ACLF) ZTEA BT, A A A8 1 e Bl b i 2k
D RERAES , FZE R S BRI TR | B 1 ) e R
3, ACLF I RFRINE 2 Z0F s =, IR &%
IF VR A0 SRS A T R OC EEE, BEAE R R 248K
PEA R UE , AR B 995 (model for end—stage liver dis-
ease, MELD) 71 12 4 JIT 32 v - )37 5% 4 'F 208 7T 43
(chronic liver failure—sequential organ failure assessment
score, CLIF-SOFA ) 4238 1 2 U HLJR) BT RE 2k i
PREGHR , Bk S50 Y 187 Y ACLF I PR 43 B 2 T il
Joi IR K e shAS TR bR i B A bR R E 1, DA
B L 5075 311 (prothrombin time activity , PTA )Yk 2
40% L) b LT % (total bilirubin, TBIL) T [ 28 1 ff
[ 50% i A, LA 4 JEVRT 12 J8] R B ()57 6, 8 R 5 I
IREZIA 53R A-ES Fh 2SR 3253 RURE A% BT I b
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1.1 AIRTH

AT 5T A AT BE T BR AR 5T . UEE 2019 4F 1 H &
2022 4F 1 A 16 B #B B B4 B I b s 22 B B AR B i)
391 Bl B FAE S . AR : OF#: > 20 % ; QFF 5L
KA 4KTF ACLF B2 Wibr i s O ABE G 227 d
A AT BEAT /04T B RE S CT A A s @D ABEJE 90 d N 270
PRV A 75 58— JHEEAFE J2 1 ] 2B 4 743 BT B RS C T R (4
UAEET AN aIRE > 7 &) @BE A R E . HeRbaE: O
ABERHE] < 24 h; QFFE7E ™ H W T8 B SRt Y
FEMEBOMR CEVEMR AP NLRBR RIHENR #2323
R/ M A T B0 B i A A E A A
WA QABERFZ W R 3 1 K DL T FPERGE

AHFFE 2 1 AR EE R 2E B8 AL i B B B2
RaF AR,
1.2 FRHEE

B AR £ PR 1) A S5 — PR S =
FEPRIN E B E I B (ALT) | KRR E IR AL L B
(AST) . A1t A & F (ALB) | Il 2L 85 FH (Hb) | IfiL 7N i
(PLT) JEET 2 (TBIL) B i i 735 30 3 (PTA) ([EIPR
PrRUEAL FL(E (INR) | L AILEF (Cr) R ES T (Na®) B 1
(K TRA B UL AR BRI EU(WBC) |45 2R
(PCT) .C Wi F (CRP) & |5 I s I Ak (- iF fkiE

P 20 R R TP 55 ) 5 4 FRAH TR BRI
£ 8% LI FX (skeletal muscle area at the third lumbar
vertebra, L3-SMA) . % = JE Hi B 8% WL 38 %k (skeletal
muscle index at the third lumbar vertebra, .3-SMI) .58 =
JEEEHE PN RIE i 1 20 20 1T FX (visceral adipose tissue area at
the third lumbar vertebra, L3-VATA ) . 5 = TEHE P BE NG
Wi 20 29 48 %5 (visceral adipose tissue index at the third
lumbar vertebra, L3-VATI) . 58 = B K2 T g i 2H 21
B (subcutaneous adipose tissue area at the third lumbar
vertebra, L3-SATA) 5 = EHE 7 T 5 i 2H 2048 54 (sub-
cutaneous adipose tissue index at the third lumbar verte-
bra, L3-SATI) & = JFEHME S5 15 2H 22 1 FH (total adipose
tissue area at the third lumbar vertebra, L3-TATA) , %5 =
JHEHME 06 BT 2H 21 48 %5 (total adipose tissue index at the
third lumbar vertebra, L3-TATI) . 58 = B HEH 5% W4 5T
I, (skeletal muscle—radiation attenuation at the third
lumbar vertebra, L3-SM—RA ) . NG 15 5 B2 I8 i 20
20 T A9 & (visceral to subcutaneous adipo—se tissue
area ratio, VSR) AT ARFEFEEL (BMID) 4515 BT TF 4 Bif
7]y 8B A B BHA12 0 ACLF B, Bl E) oAy 12 & , B
Vi B s AWM EIFIC % B Y PTA K& TBIL, B4
SR AR 3T 1 ACLLF i R 70 JRL s v o 8 o Ay 20 8l
(A-EBY), T A B A2 NRHZR BRI .
1.3 TEHBRRTE
1.3.1 k&A% aadc ORET CT IR E FRE
il 2« i FH SliceOmatic 144 73 A 55 — A )2 11 Y
CTEZ. 4 5lffifH-29 ~ 150 HU,-150 ~ =50 HU,
—190 ~ —30HU 1 CT {8 %) B 3 55 = Ak 2 1 11 L
P N RERE DT K T AR AT RO e A . B A Bhit
$ L3-SMA | L3-VATA 1 L3-SATA, L3-TATA & L3-
VATA 5 L3-SATA Z #il . L3-SMA . L3-VATA, L3-
SATA F1 L3-TATA B LA & i 19-F- 77 73 51145 5 1L3-SMI
(em*m?) \L3=VATI (em*m?) . L3-SATI (em*m?*) A1 L3~
TATI(em?m?) . VSR = L3-VATA/L3-SATA, Q@i2Witx
I WLAE T L3-SMI 27 , 4k T4 JAT A i 0 2 S 1
HE7, B L3-SMI < 40.2 em’/m*, 2P L3-SMI < 31.6
em’/m* IZWE M IVDAE . WU 22 Mg da B L b &
IR ICR, HI L3-SM-RA %755, 4 L3-SM-RA fIk T &4
WS N S A1 U 3 (57 B2 W o LR 1 A8 L
PERE AT WL B JE e [T A7 A, 5 L/ ] i)
JF BMI 3 i ( > 25 kg/m?) &% L3-VATA 3 i ( > 100
em®) IS BHS K AL PERE R
1.3.2 HAbls RAEFFRIF L LM TR AL dEhR
TBIL . ALB FIEE 1T BEHE AR INR, S 15 Bl B[ 2% 15 0 =
BRI B A st 22 B Be A b oA - 2RI
BRI (MELD) 343 = 3.78 X In(TBIL) + 11.2 X In(INR)
+9.57 x InCIMLAILEF) + 6.43 x (RIS = 0,3



VERBERI R B 202448 478 Bl
Journal of Southwest Medical University Vol.47 No.1 2024

53

fih = 1) PEoMER S, B SR R . 2R BIPR
15 A1 —Na(MELD-Na) P& 44 5 G4 7K 75 A
SRR A o FH R4 T AR I Tl I ko 11
BN AN LR ALPE 4> + 1.59 x [135 — Na
(mmol/L)], H:F124 120 mmol/L. < IMiE4H < 135 mmol/L
Ak R F S92 B I A (R T340, L3 80 > 135 mmol/L B 4%
135 mmol/L3E., M TEHN < 120 mmol/L 4% 120 mmol/L
T
1.3.3 ACLFIs A5 R 4R ACLF 5 G IR s A% 15
3T TS (B ) & R S E AR 0 HAR AR bR
e, L PTA YR & 2 40% L) I TBIL T B = W& 1 50%
Sl A, DA 4 JER 12 JE AR A WA R T S
vl i T AR R A PR T 5 U1 43 < Pl
HEJRAL (AR PRk &R (B AL 228kl (C /) |
SRR (DHY) RIS RI(ERY)
1.4 FitERE

il R x 64 4.1.2 (http://www. r—project. org/)iﬂ:ﬁi‘
Gt oM. MMIEZS /A BT PR (2 2 5)* R,
PR ST AR AR 2 (] 118 25 57 R P o R 6 LU, e vk o
ZRARZ B2 WA T 200, it b FE. A
R IEZS 23 A5 B i OB M (Pos, Pos) 1P F0R  PRALEL
R Wilcoxon FRAIRL S, STt W I ; 241 HBCR
FH Kruskal-Wallis Kz 3547 U8, e it b HAE . 114K
TERAIN (% ) 132 , 1) 25 53 R H xR 36 5K fisher A5
WEATLIAT LU, ettt R sk i P, P < 0.055%
NESFAAGOE X

2 R

2.1 BEERBERELNDEFR

I AN I A 53 BT 391 6] ACLF B, 55 1ok &
(329/391,84.1%) , F-IJ4EHS (46.51 + 10.22) % 5 i K L)
HBV #H 5 ACLF 2 3 (256/391, 65.5% ) 3 43 IR Ak Al
ACLF (85 3001 (76.7%) ; & H-187K 31061 (79.3%) , &
FEITFERR 94 11 (24.0% ) , A F UL 304491 (77.7%) , &
IF 2 67 61(17.1%) .

ASTA]ps P 89 ACLF JILZE JE 21 0 L 4% - HBV A
X% ACLF LD RERS H % (31/256,12.1% )% T A& ACLF
B ABE(T78/391,19.9%) , K T ACLF 5 & AL ER:
2% (33/92,35.9%) B {2 5 F HBV AH 3¢ J S & ACLF
AHEo

HR G LR B0 o 2L G485 51 391 i H 3 v, AR
i L3-SMIZ WAL E 78 191, AR WL 313 4 PR A1)
2R 48 b1 e g5 R R« WL/ E 4 MELD-Na 45
TBIL ¥ FAENUEL , 1A FKE /MoK A%
FANUDRELL , WU AEZH G /K PR a2t
I ARE B R Y TRV ED , 2 7B Gk
EU(P<0.05), %1,

2.2 A/DES ACLF #EG R 58

391 ] ACLF 3 , MR U5 IHLT 25 gt i T fig sh 2548
Ak Bz 4 JEVRD 12 AT A 43Sk A 280 (st o JRE 80 ) 119 451 (JIL
/DRE 351, 29%) 5 B R (PR S 7Y ) 156 461 (L E 20
B, 13%) 5 C H (% 12 3#F & 78 ) 51 461 (UL /ZD JiE 18 44l ,
35%) ; D B (18K 5 0 ) 35 451 (L4 3 4], 8% ) s E AU
(M2 27 Bl (L AE 2491, 7%) o Fer A BN C
RIWLDSE RS B B & T B.D.E B (¥ P <0.05),
LI 1,
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Figure 1 Incidence rate of sarcopenia with different prognosis
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BHADL 3 AL, IR 2E A G 2EE (P < 0.05);
ONUIBAE T : A 1 ACLF £ 25 WUIS I ZE TAS: Hi 2R 01
T B ACLF 23 (30.3% vs 18.6%,P < 0.05);C %I
ACLF 35 WURS D5 A8 PR 28 B 5 %5 T D 2Y(21.6% vs
13.2%,P < 0.05) ; ONULHERE B A BUFT C A ACLF £
FR IR T BAEVFI D B ACLF 5235 (P < 0.05) ;
@z T RE WA ENG DT - C B9 ACLF 5% i T RS FiN
JUE A 17 B AR T HeAh S8, R HAR F £ A D A (HBR
L3-SATI A4l [0 22 5+ L G it = & L (P > 0.05) ,
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F1 NDEESIEAIMEACLF BEEZRIFE(%), (3 +5) ,M(Pyg, Py5)]
Table 1 Baseline characteristics of ACLF patients with and without sarcopenial[n(%), (x +s), M(P25 ,P75)]

FEARIH A DE (n = 313) JIVME(n = 78) it P

Tt [ (%)] 31.4¢ <0.001

LI 225(71.8) 31(39.8)

AP 59(18.8) 33(42.3)

Hehsi 29(9.3) 14(17.9)
PR - 1.000

(%)) 50(16.0) 12(15.4)

BV (%)] 263(84.0) 66(84.6)
Rk

LEE, (x+s5)] 52.3 + 8.99 51.8 + 10.1 0.18494° 0.856

BEEZ ,M(P,,, P 45.0(37.0,51.0) 47.5(39.2,54.0) 7 346.5% 0.054
BMI

Zlkikg/m?, M(P,,, P,.)]° 22.5(20.2,24.6) 18.2(16.7,21.0) 490.5% 0.001

FBkg/m?, M(P,,,P.)]" 23.7(21.6,26.6) 20.6(18.9,22.2) 13 567 < 0.001
MELD P53 (55, M(P,, P,)]° 23.6(20.0,27.2) 23.4(20.3,28.2) 11 468 0.408
MELD=Na 5373, M(Py, P, 24.6(21.0,29.5) 27.3(22.5,35.9) 9567.5% 0.003
AARCIFZ 57, (x )] 9.14 £ 18 955 + 1.6 —2.0¢ 0.047
TBIL [pwmol/L,M(P,,,P,)|" 29(232,448) 416(246,537) 10 007% 0.014
ALB [g/L,M(P,,P,)]° 29.8(26.8,32.7) 27.1(24.6,30.5) 16 104Y < 0.001
Cr [pmol/L,M(P,,,P.)]° 61.0(51.0,73.0) 65.5(49.5,86.5) 11 063Y 0.200
Na* [mmol/L,M(P,,,P,,)]" 136(133,139) 134(130,136) 16 406Y < 0.001
INR[M(P,,P,)]° 2.20(1.9,2.8) 2.20(1.9,2.5) 13 096% 0.320
Hb [g/L,M(P,,,P.)] 124(108,138) 102(79.0,122) 17 136Y < 0.001
WBC [10°/L,M(P,,,P,)]° 6.28(4.9,8.7) 8.24(5.9,11.6) 8719.5Y < 0.001
PLT [10°/L,M(P,,,P,)]" 101(69.0,147) 85.5(49.2,152) 13 781Y 0.078
JHREAE [0 (9% )] 232(74.1) 68(87.2) 5.3¢ 0.022
57K (%)) 240(76.7) 70(89.7) 5.7¢ 0.017
JFFIEE IR [ (%) ] 68(21.7) 26(33.3) 4.0¢ 0.046
BB (%)] 43(13.7) 24(30.8) 11.62 0.001
& n(%)] 233(74.4) 71(91.0) 9.0% 0.003
FUES [mmol/L, (x = 5)]* 246 + 1.2 277 + 1.4 —-1.8 0.071
JIVDERERE R (%)) 000.0) 35(44.9) - <0.001
JIUIEIAE [ (%) 57(18.2) 35(44.9) 23.0¢ < 0.001
L3—-SMA [(ecm?), (X +5)]' 145 + 28.1 105 + 18.0 15.5 < 0.001
L3—SMI [(em®*/m?), (x 5)]' 495 + 7.9 35.0 + 4.7 20.9" < 0.001
L3-VATA[(cm®),M(P,,,P,)]° 119(66.6,167) 87.0(44.4,132) 14 388Y 0.015
L3=VATI[(cm’/m*) ,M(P,,,P.)]° 40.1(23.2,58.2) 30.5(16.1,44.0) 14 552 0.009
L3=SATA[(cm?) ,M(P,, P, 132(90.9,185) 87.8(59.6,118) 17 519" < 0.001
L3=SATI[(cm*/m*) ,M(P,,P,.))]" 44.9(31.4,63.2) 30.1(20.5,36.8) 17 827V < 0.001
L3=TATA[(em®) ,M(P,,,P,.)]" 252(176,349) 182(118,259) 16 120" < 0.001
L3-=TATI[(em*/m?) ,M(P,;,P,)]° 89.6(61.0,120) 61.2(41.9,88.6) - < 0.001
VSRIM(P,,,P, )] 0.82(0.5,1.1) 1.03(0.6,1.9) 9 471V 0.002
L3-SM-RA[M(P,,,P,.)]" 38.6(33.0,42.1) 32.3(28.6,38.7) 16 290% < 0.001

Era b W AR 45T F ik
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®2 BB ACLF RS B BENEFMEIATAT(%), T+ M(P,.P)]

Table 2 Distribution of nutritional indicators related to patients with different clinical types[ n(%), (x = s) ,M(P,;,P,5)]

PR

EFRTER
(n=119)

PR E R
(n=156)

ErEdusiicitl
(n=51)

PR
(n=38) (n=27)

ZetERE

BMI[kg/m?, M(P,.,P.)]"
WUEITASE[n (%))
WL PEERERE [ (9%)]
L3-SMA[(cm?), (x £5)]"

22.9(20.1,25.4)
36(30.3%)
16(13.4%)
137(32.0)
L3=SMI[(cm*/m?), (x +5)]* 46.5(10.1)
L3-VATA[(em®) ,M(P,,,P,))|" 119(67.1,172)
L3-VATI[(em’/m?) ,M(P,,,P, )"
L3=SATA[(cm?®) ,M(P,,,P,)]"

L3—-SATI[(cm?®/m?) , M( P, P75)]b

40.1(23.0,58.3)

116(86.5,168)
37.8(27.9,60.7)
L3-TATA[(em?) ,M(P,, P
L3-TATI[(em’/m?) ,M(P,,, P,
VSR [M(P,,,P,)]"

240(164,344)
80.8(58.8,117)
0.88(0.54,1.20)
L3-SM—RA [M(P,,,P )]’ 35.7(30.3,39.9)

137(28.3)
46.8(8.57)

238(153,316)

23.0(21.0,25.3) 22.2(19.8,23.7) 23.8(21.3,27.0) 25.2(22.4,28.2) 14.1"  0.007
29(18.6%)
11(7.05%)

11(21.6%) 5(13.2%) 11(40.7%) 11.9%  0.018
7(13.7%) 1(2.63%) 0(0.00%) - 0.047
126(30.4) 144(38.4) 144(25.7) 245 0.046
42.7(8.65) 49.5(10.1) 49.1(8.23) 375 0.006

109(59.2,162) 88.9(43.2,144) 125(86.5,168) 132(79.2,172) 55"  0.237
36.2(20.2,55.9) 32.8(15.4,49.5) 39.5(29.9,59.6) 42.0(26.8,60.2) 6.4"  0.169
118(80.6,171) 98.4(83.1,143) 151(101,216) 132(92.6,192) 85"  0.073
40.7(27.1,57.2) 35.7(28.1,48.5) 53.5(36.1,68.0) 45.7(31.4,67.0) 9.7"  0.047

187(127,306) 282(191,355) 264(188,364)  7.6" 0.109

79.9(54.8,109) 69.1(47.0,105) 96.2(70.8,125) 91.3(61.0,127) 85"  0.075
0.84(0.49,1.16) 0.67(0.42,1.18) 0.76(0.57,1.08) 0.94(0.60,1.15) 1.4"  0.840
39.8(33.7,43.5) 34.9(29.9,39.9) 38.5(33.7,41.7) 33.6(29.4,39.6) 255" <0.001

E:ab H . FAR 1A% 5%,

W, BB U5 PEAS A1 MELD 45 Z2 4 R AE TP
Ui T HI W b & T EE AR AT (H & MELD 743X i
B — R W T 4 SR ok s O SR TR B E
BRI G S A2 Ak . B BRI SO B L Bl A
0 V1l P 7 2 e 3o I PR B % 1 49 PTA 1 TBIL Y 8 285
AR K 4 FA R 12 JE 5 A5 B B ACLE 43 5 R R 2
LSS e B AN R S PN W b /N wa
H R T E sh A8k, T SR =, TE N Al R
SEBRI o A, I v S LR T R A i A A
B RY U RE S E TR R R E R, 2021 4E 9
A ZE E IR TF 5% 2% 25 (American Association for the
study of Liver Diseases , AASLD ) & Afi {55 — 173 5 T an ]
PB4 £8 535 TN R I DR 52 e 4 1 LD
FEAE AL 8 2 Th AR R LA B s 08 0P . YR oe T AL
it 5 ACLF U5 A TS W2 ST e ek L
AiE J&= ACLF AN R T 52 i R 3R 10, AR 90 1 AR 5
TV ESEE 554565 5 ACLF J LG R M R 2R,
TARTRYT J5 58 CE UG SRS B R T R4S
ISR

AR BEE LS T LR ORISR Z i I i AR
b, R TR s B AT AR DL S B 58 9 5 (hepatitis
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