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Advances in the treatment of acute-on-chronic liver failure: from novel targeted
strategies to artificial liver support technologies

Li Jinyu', Zhang Yaowu’, Li Yu ', Hao Yanqin® (1. Shanxi College of Medicine, Shanxi
Fenyang 032200, China; 2. Department of Infectious Diseases, Shanxi Fenyang Hospital,
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Abstract: Acute-on-chronic liver failure (ACLF) was an acute decompensation of liver
function occurring on a background of chronic liver disease, which was characterized by
systemic inflammatory response and multiple organ failure and with an extremely high
short-term mortality rate. Currently, apart from liver transplantation, there were no specific
treatments and there was still a significant gap in therapeutic approaches for ACLF. This
article systematically reviewed three major frontier directions in the treatment of ACLF:
(DIn terms of targeted therapy, it focused on the mechanisms and research progress of
emerging targets such as pyruvate dehydrogenase kinase 4, let-7a-5p, semaphorin 6B and
N-acetylgalactosamine (GalNAc)-lipid nanoparticle (LNP)-mitogen-activated protein kinase
kinase 4-siRNA (siMKK4); @ Regarding artificial liver support systems, it systematically
elaborated the technological evolution from non-bioartificial liver support system (plasma
exchange, hemoperfusion, double plasma molecular adsorb system, versatile plasma
purification system) to bioartificial liver support system; (3Exploration of new liver
transplantation techniques (ischemia-free liver transplantation, ABO-incompatible living-
donor liver transplantation), aiming to provide references for clinical treatment decisions and
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future research directions in ACLF.

Keywords: Liver failure, acute-on-chronic; Targeted therapy; Artificial liver support system;

Plasma exchange; Liver transplantation
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— bl AJE IL-22 5 1gG2 1H & X (1gG2-Fe) %
AR EAH A A, 2018 45X il 7 iR 1%
% F-652 357 I e 00 T 3G PRI T 7R AN RS g
Wb HAACR B, 2019 4F, Xiang 25 " 58 5o ¥y
ACLF /NS RISIE B F-652 38 5o 5 g A5 A 00 B O
DR 2 R % ACLF 2020 4F, —I0REAl F-652
T TR IR R VRS M I R R e M T R
BT, 16975 ol ML AL b A AEFR AR 7K
R, PR B A BTN, g A TL-22 1
ACLF {15 A AR R0 v J B8 1 ) £ R 428 30115 i
1, DA B AE H At A5 A PRI 56 R A5 9 1 1)
gE A BTG E IL-22 /E i ACLF 3897 i ] 47
S S

1.4 VS-01 VS-01 j&2—FplgiiRGIF], &A@
TR 10 5 155 pH 6 B2 1R T 1R S Ui s A igd i, et B
JiE AR 9EAT ACLF 3RYT . FlEE—T 6T VS-01
FITo A, B R AMRIRE (IFhR%s . JEREML, 5
UGB IR M 2 R4 25 ) WF9E R, VS-01 Al iR
5 ACLF HH G 28 B 5 vl AH OC 1 I A8 47
ST 32 R 2 4k R, FERFREAL . K R
PERT I H TP s TR MY



46 * ZRIR o

2 $Bmiafr
B AT A T ACLE &L v i) 64

-, AR AN I A AE IR S L R 2 A A
Pio FEAER, 2RI o R B v AR P
2.1 7 BR BR L EUBEHLBE 4 TN IR MO AT S 4
( pyruvate dehydrogenase kinase 4, PDK4 ) J& F N
T i ot S B R I I L, O L B R L . AR
FLZMALT Iz KRB, TEPURACETEE h &5 ¢
HEMER 12, PDK4 Bl = ] i 2k /0 e 4 40 i 1
(430 #1, Dong 45 ¥ LB, ACLF M5 I E w2
M ANA R I Az A0 P PDK4 B35 1, 38 s
55 T e S T 1 (signal transducer and
activator of transcription 1, STAT1) fi£ #f ACLF
[ M1 B AR AR Ak, DT ol JH- 240 B4 473 4
BN 2 ai S uE s, M PDK4 Al
B f# ACLF BN U IE R A 215405, 0
J& PDK4 XF Al B MEA0 A ™ A i s e g R B e, H S
STAT1 [H] ({5 554 S M RIS BISAIE. SR, 7RG
WF5E45 tH, PDK4 Al REA B T4 /N R IIE 9 32
T-if, PDK4 2% n] Gl o JH e Xt — 2 38 0 fif§ g
FA A B RUSE, NI RECH R A T
PDK4 7EACH LAV FH G AR B0, 7 S RE A=
FIFE A EAST P,

2.2 let-7a-5p Lin %5 P4 BF 57 W, let-7a-5p K HR
P w511 e e 1 O VS NG I B PO R B il = L
RYERFRECR I /E R, i ACLF 3R 77 #2478
P Fesk[FF ARID3A J& & &% AT AHEAEF 45 4k
( AT-rich interaction domain, ARID) & [ % Ji% %
B, TERB IS . AU SRR R A g iy 6
VAR P R E TR P, RERE L R A R I A R T
( Mer receptor tyrosine kinase, MerTK ) J&—FhsZ{Ak
MR, fEZMALhRIE, ATHRBANE R
PR T 40 B, Wang 45 BT 5T 25 W let-7a-5p i i
ARID3A/MerTK #3858 B WEAN AR A IErER , B3
Pl ARID3A 2355 1 MerTK #9235, M
IR RAE SN, EIRIFFEA let-Ta-5p 119 ACLF #Y
BRI T TR

23 125 Z 6B {55 &K (semaphorins, SEMAs )
FEAERAE . M A . AR . 2F 41k &
AR 2R R IEREZEEHNP, F5 % 6B
('semaphorin 6B, SEMA6B ) & SEMAs F % i it
Z—, REEEAMAR SRR P Yang % PV 5T
KB, SEMAGB n[{EN ACLF VALK A= Wb
Yy, #E1n] SEMAGB A7 ki 4 H 9 I AR AH G 43158
7. ( pathogen-associated molecular pattern, PAMP )

ChEAFERZE (AR D) 2026 4F 55 18 % 45 2 1]

AL AR 4 F 3 ( damage-associated molecular
patterns, DAMP ) 753 1 E WA LA T 10 42 B RAE
B i KA T2 P AT 7R SEMAGB S )
HWJ10 ACLF H) R IATTH A
2.4 GalNAc-LNP-siMKK4 2254 J503% Ak 2K A 3k ik
fiff 4 ( mitogen-activated protein kinase kinase 4, MKK4 )
Je—Fh 2 Z4)R AL H 2 ( mitogen-activated protein
2, MAP2) i, 5T R4 YR8 5 51k BY,
0 MKK4 7742 5 JF 40 i 38 5 B2 A3 i 3
386 3% AR PTG ORI T4 RNA (small interfering
RNA, siRNA) %3k HAr4ii ™, )R 548 K Bk
(lipid nanoparticle, LNP ) {4 JF ik 5 2044 72 £ H:
LA RO T R, E W IR T RERE B, i
N-Z B2 ZL M R%E ( N-acetylgalactosamine, GalNAc )
VERTEIF AR b 15 23K AR S 1 25 M TR W 25 11 52
& (asialoglycoprotein receptor, ASGPR ) AY4;F4i
57, 5 ASGPR B EREF), 225t GalNAc
S SIRNA X JFF A8 14 0 i O, Zhai 45 P 3
T MKK4 70 7 1T 200 i 3% 58 o 19 7 T LD & siRNA
BRI LS, E U MKK4-siRNA (siMKK4)
FHT AR 25 R4, & H 0 B ) 5 DR VR T &R
4 “GalNAc-LNP-siMKK4”, 1% 5 46 HLAT $1 [n] i3 1%
BIT IR 2R RE T, AT SCI SRR R YT
DRI REAE , Al RYR YT ACLF 424855 78 R
W, AHARIRTT AT RAE ML, ek
SRR AT . AT SR B TR PR AT LA R R B
5%
3 NIFFXZHRS

NTWHZHr 2 5: (artificial liver support system,
ALSS) 3 i AR SR kA 4 2 8 A 23 2
RE, THBRARAEN BT LAV RE 2R, 0 ol fR o 4
Atk Y PR SR AR PR L R A 1 S VR
ML, T 20 R AR A W RN TR A RN T
KK,
3.1 FAEDBALAF
301 MAEEH MK EE T LB ACLF 5 &
AT A R AR e, DA S5 R
SEVR R M AP FERE LR . R . ek &
HAb TN Sy, Pk BB AR SO B i 1 T BT
IR A = S NN AR U} (e RS IR RE (SR I K o=
JHF 3 b £ T AR AR R YRR M TS BR B 1
RAEA BN T AT, X THUSES . MRIA
57 AFEEER . B RIRY PRI YIRS T R AL
BAREM B, HAE R —Fgia 7 kss © &
M, EETIE B 5 Zh AL, B0 o DL Skr2k



CPEFIERZE (TR )) 2026 4 55 18 4 4 2 1Y)

B4 v g — At , AR ZRIm R — PR R LUk
F)E AR . Kumar %8 " #F 55 %0, Shrifizy
YRy, AR 2 E R (B U0R YT E R 50%
ISR i ) I5CERR b K BT R T $2 5 ACLF f#
H VAR, BRI R B 4, BT
FETE /. Jog 55 W RIA T 1 B KSE ACLF J% 4,
TEVRUELIINIGST TORUG 132 5 DT R A it 3R
)5, ImARAER A Y dR bR s g s, DD
REAS MRS o AR Te i, Prifi e e e 5
15 A5 i I 28 # ACLF fB 35 30 d JET-3, 90 d 4
TR M AR FACE AR e B 25 5% ¥, 3R
v e 2E— 25 DA T 2 10 3 AR AR A AR T T AL
R ER . RRTRYT i 2% B 35 n] 5 ACLF
AR, EEE 1A 3P HERRKE
LA S ™. Fernandez 55 ™ & 1, i 5% 11
H R R B B A IR 56T T 4 3 s ACLF
SBE I . B A s RE, HEA R AT T
T A2 1 o 124 P A8 T 0 P AR T BB RV T K
RA G LR TR R

3.1.2 IMVEVEVE IRV Y 3 A R B R I PR
MV A EE PR BT, 20 B R W2 B 2% CytoSorb J2&
H R AR )72 B IR E TR ™, CytoSorb
HAERMALRZWEN, BHSm%eaHE
(advanced organ support, ADVOS) RS AH L, W
B G B E YR S AR T R 5 T 25 5 0
GiitaF M, M VT VE A ACLF %5 285K 1)
JHH R BB RHAYT T B, (H R R E R PEAR
H A2 A AN ARG R sz 2 BR G, 5
SEAJh T KA BAGIAF 5T S He 22 4 54wk 7,
Du % " 38 i3 S B RE AL SRR K BTk 575 2,
W TR R G RO, Wit T — R B il &=
W BRI, 3K Ao BT 551 B A 5 1 JIEL 21 3 W RRF 6 3
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