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Abstract

Acute-on-chronic liver failure (ACLF) is delineated as a rapid exacerbation of chronic hepatic
disorders, culminating in functional impairment and is identified as a grave clinical syndrome
characterized by both hepatic and extrahepatic organ failures, concomitant with a dismal short-
term prognosis. The pathogenesis of ACLF, albeit not entirely elucidated, has been unequivocally
associated with systemic inflammatory playing a pivotal role in its initiation and progression.
The release of pathogen-associated molecular patterns (PAMPs) and/or damage-associated mo-
lecular patterns (DAMPs) triggered by bacterial infections, excessive alcohol consumption, and
active hepatotropic viral infections activates inflammatory responses. This, in turn, inflicts dam-
age upon major organs function, precipitating the onset of ACLF. In the advanced stages of the
disease, the protracted presence of inflammatory responses leads to a suppression of innate
immune cell functions, thereby impairing the host’s defense against recurrent infections and
further escalating mortality rates. Concurrently, the inflammatory mediators impede hepatic
regeneration, modify hemodynamics, and deteriorate mitochondrial function, thus exacerbating
organ damage. Emerging therapeutic interventions, such as the administration of interleukin-22
and the employment of mesenchymal stem cells, have shown promise in ameliorating the in-
flammatory response, diminishing infection risks, and retarding disease progression, thereby
extending the temporal window for potential liver transplantation in a subset of patients. The
intricate involvement of systemic inflammation in the multifaceted progression of ACLF neces-
sitates further investigation, with the aim of developing more efficacious anti-inflammatory the-
rapeutic modalities to enhance patient survival rates and alleviate disease burden.
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1. 518

18 i & T 52 35 (Acute-on-chronic liver failure, ACLF)iX —HE:& T 1995 4E ¥ Vi i [1], F kiR st
P I R0 S 543 R B AR IS L, e R 32 R IR IR A T M I PR B0 . 77 P 4 1T 3 B s
. NESREIR, A AT DU BUEG IEK. B i s A S R RE ™ R R
A . ACLF IR AE S SR 2 FA- A OB IE  WEORE PRI 48 . i EEMEIF 6 %8), H59E ACLF i3
AH L R GeE 90E [ b (Systemic inflammation, SI) 5 4™ &, RIN AT 0 C W A 7KF B8 7+
wi[2]e SIE R G REBOR E M ATIEE R A R, BEZMAMRE T BT RN R E A
AR T, X RN R BN S USRI RN R EH T /88, (R R aniniifh. L4
BORLAYF IR AR o Fe#, I BER 20T I RO S BURAN B A28 B D) BeRR RS [3], 1X /& ACLF (1
BURHIEZ — o AU SI X ACLF AR5 R R IIFEMAIEAT SRR, B 7ETF R SORE I N HH 1 28500 41 i 5358 7y
THE ACLF SR 77 TR o
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2. RGMRIER MEEENF
2.1 AEE®R

W IILAE 51 < 1) ACLF BT BASE SN 4R TR RS G P BT S B A 2R AN 28 B DO REFEnG, i 30%1) 3
FIXFRIN, & fh 2 W R IR R [2]. BF 7R B0, 22 Q9 B 40 M BE 7= £ (1) i 22 # (Lipopolysaccharide,
LPS)A] LU L 0% Toll ££3Z 44 (Toll-like receptors, TLRs)All NOD #3214 (NOD-like receptors, NLRs){5 5 i
PRI R ARIE [N . — 711, LPS 5 TLR4 45 & Ja/EH T U BERE 401 5 88(Myeloid differentiation factor
88, MyD88), -5 MR FER T a (Tumour necrosis factor a, TNF-a). [/ %-6(Interleukin 6, IL-6). IL-15
SRR MM IR R [4]. J3— 77T, LPS W] DAR A AR5 iR e R A1 4 A0 5 R0, @2ETiE 4L NLR JF k-
W IL-18 A1 IL-18 [)RIA[5] [6]. —WIHIH B M ai4L 7 fE S T MUMAE AR 9 ACLF /)N BRUBEHY FR A 7558 A 3
P S 4 i 3 B B RS T AT 40 i 2E K R T-(Hepatocyte growth factor, HGF)-CCAAT 58 745 & H B
(CCAAT-enhancer binding protein 8, C/EBPA){5 ‘5 i % MM T8t ACLF [7]. ZAEH BARRIN: 1 A4 mk
1 5MEARER 2 EEBILET R SRR KM, NRMBRIES HGF, m&RIAFKH T C/IEBPS,
B3 2 T M 53 A 5 DRI A A b1 7T K Joe RSP 35 o

583 PSS 3 A2 18 7 B 5Ok 2B ACLF B ZLHE N, RS WAENLHIN 75 12— i [2] . T5AS 1)
JH 23 T EEAR AL 5 3 SORE (e BRI AE T AN T T, e R BURE A I D R 32 0 B AR RS . KO
P AT DA SRR g 1 G R AR RE i, S R DA R ) i 280 I o 1) 6 B MR A, 0 NI 1 i T TR A [
FEIERLRE LPS AF T AT BRI 5 5 KAE[8] [9]. SR, AN ™ A 1 SO R 5 W W AT AN »
RS B DL IL-8 Fhim A, AR GL i 8 W DL IL-6 T E[10]. SRR A it = A4 K
Ii5 P4 (Reactive oxygen species, ROS), R LU S 4 32 45 3175 U6 N B 9 (R 28 7 )R 3 [11] . IEA
FRW], TRV 28 B oW B I A ARG AR R Tk 2, FAE BRiS /e — e FEE LRE T IX K8
R v R AR B [12]

ik 38% M 1E P 2B BT % (Chronic hepatitis B, CHB) &35 1] [K] 2,24 i 4 97 5 (Hepatitis B virus, HBV)
BOE 38 ACLF [13], dl s M T 7 vl LWEE R, Xt CHB 3. FHlfh B KIEF X R4,
HBV-ACLF & iR 2 5 JORE S SRR S SAH SG[14] 0 oAb, 38 U8 [ A 8 o = DR A B ot
ELE 40 i P A% 5 55 R T~ «B (Nuclear factor kappa-B, NF-xB)#IEH], w LA CC #bH+ 2 (CC
chemokine 2, CCL2). CCL5. CCL20. CXC #1kx-F 5 (CXC chemokine 5, CXCL5). CXCL6. CXCLS8 (XL
RN IL-8) IL-6. IL-1p 30k, BEMIHY 98 R AEAN MR R AL, KWt —PAESE T HBV-ACLF [ 2 AE 4
blidle e, IL-6. IL-8 MY 5HEFEMERIERN, &5 HBV-ACLF AN R TJ5 A KHEK[15] [16].
2.2. HigigfE

95 JER AR HH 5% 431455 3 (Pathogen-associated molecular patterns, PAMPs) 145145 #H 5% 43 ¥ 45 2{(Damage-
associated molecular patterns, DAMPs) &5 & SI I EAE 431 [17] [18], 3 J5 il AR JE4H i v] DAIE ik 7=
A FH R R8O 4T i R A R 9 S DR R TS, 2 AR SR E S A 1) ACLF

LR R A YR, IR 5 32 7K (Pattern-recognition receptors, PRRs)IE i 5 47 1) 45 ¥ sk 45 & T 24
AL PAMPs, BXENAHM A AE 5 OB, B 51 K 2RE R 7 AR [19] . BT SCHREEIH) LPS AT TLR4 ¥
Hieidid PAMP-PRR #4545 [20]. B R I FEARKC . R0 IE 12 P38 o DL R i 5 R A 2 Tl e e
TSl 4 A7 S HL R 77 e M M e 7% 28 g 2R JEE R S 85 AN izt A SR R R 221, A B RS A S BUARTE 3 s /K-
(1) PAMPs ISR 42 B SO0E SN [21] [22] [23] BEAb, G fE 7 A (AN 1A 28 0 TR e ik 20T SR [24]
AT PAMPs [EERIREE R, B8 ) R 28 DI ReFFAE MR A5 3 0, FFAMKI T PRRs f71E
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DAMPs == BLAE TG B 1 9O0E R IEAE L, SRUR T IRFE B4R T E 40 A0 . 2 40 H i A SR B8 I 44 i s
Je AN ZRREER 2, A7 T A0 A% - LR R 20 5 HH 1Y) DAMPs, =R B2 % & A 1 (High mobility group
box 1, HMGB1). & 2k 4 it A% % R (Mitochondrial deoxyribonucleic acid, mtDNA). I EE3E AL
— R I 1T (Adenosine triphosphate, ATP)RE U EI4H M 483 7 [25]. DAMPs 5 PAMPs 5058 1 FH i 4%
AEARL, A A I - PR 1 A A A HMG B W] 43 e BB B4k 2 OR 7= 49) 52 4 (Advanced glycosylation end
product-specific receptor, RAGE) & TLRs 5| I/t 3 Ja B2/ #ORE R BE[26]. P81, FET:. BALT- 5 H e 4
MIBE TR RE(E 3 DAMPs [R5, st 5RFPRI PRRs 25-E1F H T 0 B85 (1 4 B J9RE IRSL[27]

23. RERGHERERNPHIER

St IR (Acute decompensation, AD)FH < SI 1T LA R IS0 2 KA G % RGNS 6% R4,
Hr e RS 5 AD [ ACLF AL SCHRBE % U)[28] . ACLF i PR A2 o 7 A= 2 A b -, SE IR
FH5 5 9 0 S B0 % 4 M T U S S Thee, P R RIFFA: TNF-a. IL-18. IL-6, L
RIFLR AT 1L-10. IL-4. IL-1 2R HUAI[29]. BE%E ACLF Kt it it o th iy 52, BARIX
TE— R L Bk T WU 20 S B, AL [R]BF 0 38 0 1 e % J 4% 1 % v P AR [30], BRA% ML . 4 A
H PR 20 L S5 2 4 L ) 2 2R AR AN RN D) e S o A S SR R A B B AR A

ACLF SLIA SR 20 i 52 A DR s 0 [ R LA SR A, add A2 V4 B 470 J5 1126 23+ (Human - leuko-
cyte antigen-IT, HLA-ID)IAA LR, Hi#ik TLR-4, F=4:LL IL-18. TNF-a. I1L-12p70 MR % K7 fo /b
BYR BT IL-10, W RAEANE 2 1/E I [31]. 1H7E ACLF BRI 225 CD14" HLA-DR™ H 4% 40 i b il V5411
il 41 B2 (Mononuclear CD14" HLA-DR™ myeloid-derived suppressor cells, M-MDSCs) B & #4 £ [32] .
M-MDSCs RE HIiHi] T bk ELLH A0S, 9820 TLR A3 (4 498 PR FRORETBC LA B2 ) S5 ML A4 XoF 41 A P e e A
{ENUVIARTE 5 52 B R ERGFT i, SARTUGEDIAHIC. Bboh, Mer SRS 2R FAHF(Mer receptor tyrosine
kinase, MERTK) = 214 th At P R 5 e ) N, BHIE B AZ AR AR TLRs #4035, F HLAR AP S2it rhod a] DL %2
F| LPS FHIEMIME 2 S N A2 MERTK i 335 52 1M Jak 35 [33]

AN AEAE TR 23 2irh, DUFFINE I Kupffer 408 A2 (5 M EVEZIAR R 80%), 2 5 F
MISIE . 1B 4L ZMR R A2 MRS RE[34]. B IF 7RI FIHOA (S 5 (B A
VA= T A PRI U 20 B 52 453 40 L A HL P4 mT LA e R 4 it 23, AR I ML AL (4 B 4K
A)EL M2 RLGEFEEICAY), HhaiE nf VR SCR B R B, & MR T2 . (k-4 i AR (1 1)
RE[35]. AR BRI I 5T P 2 —— 12 Ve I 2 0 2 22 (0 7y Sbm i, ACLF 4r ey, SRUET M2 KA w]
W CD163 Btk 2, $on B TG i 22 [36]. W4 i ik P i m] A2 2k it (Labile iron pool, LIP)tHZ
S R A N AR 0, AREET ACLF AEA74L, FET-4 LIP SR ETHE[37].

HH PR R SRR G SR R N e A R —, BB R AR R R BRAAE A, R S
TR A G4 2H 2 [38] A M I 26 A DG ACLF i3 sk bR 132 #& CXCR1/2 f) CD11b + CD16
+ FP RS2 IL-8 AR S T R, (b A IRIRAE . PR TS, I HIX e g se T4 AT LA
B CXCR1/2 #5417 SCH527123 FHW[39] [40] [41]. Ak M- R 40 i AT OB HOK & ROS KA W1E
H, 1B4E ACLF M B T B iEHG C i PERUIR ., BERRILA B4 2B ROS A BiA /& - AR BETETERRL, A
REINHI[42] [43].

3. RAGMRERMSE ACLF IXHR
3.1. REER B ¥ BT B B9 2 i
AR B iR AL T SEIIR . BRI AR A S AR ME R R, SRR
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BYIRAIR[44]. SI AT ABE EARAAML,  — 5 THI i V61 5 W2 A AR 20 B S 94 30 ¥ R 7 (Granulocyte  colo-
ny-stimulating factor, G-CSF)$& =y R A By e, D ARt s o) — 77 Thi s JH- 4 i 75 AR [45] [46]. 1t
Ab, B A LRI A AT DUR I ACLF B TSR BRI ASTE . IR MR TIARN. IHAE 26 0 2
TRV R, PRy AR RS SI B YIARDE, H LT DIE Y ACLF T My Tl R 25 [47]

32. RERMNFEH/ENEERER

B E R REMEES ACLF AR FUSH VI, JET B JEH . FFIRIBEA A b b
ik 95% [46], FFH 42 5 A H I 2 W AR T et Bl B B, 902t B P AR 2% B IR 28 KRBT IR LN
32%, I =R A UL 2R E S I AR T EM E A 76.7% [2].

SI AT REE T 20 [ M AR BEAN AR FER T2 S BUMIR B) J1 2 3 6L DL R SUR RE S AR 7 N 3 88 B 320
[48]. B4, PAMPs. G-CSF BEm 3 - Vb 40 B A= sl @ ik B i ROS FH/K fif B (i i3k - 40 B SE T2 28]
JHEEALZH 2R, LPS 55 NF-«B HOBME R P08 A AE k> . RIS B OGS, (020 B e
G AU [49]. K, PAMPs. TNF-a 1EF T A N B 40 AR K & — 4 &U(Nitric oxide, NO), #T5k
25 MEEA MR 2, @ FURE S AR A S WIS BT, R 2O0RE B S A
AR TR UM AR T Bt 2 S B BRI R [17]. FJn, SOERMN IR S EIE A G RN L, iR
TSR, AT IEN B RE R TR, HERE R RS HIRAS, ORI IR ThEE A S B AL R AL
W FEMEERER, O B IhRE 2R R FE[50].

4. BERGMRIERATT RIS

SI W EHFEE S ACLF MITE % UIAHR[28], BI4x & RIS, SESEEmH RS, B
T BB T ARk =, RIS ] SI AR ACLF YR YT BN B,

L 85 F (Human serum albumin, HSA) R85 il i 3 A4 B GBS M B S A B ik A & A 2, b
AP G I RIGEZFMER 731, B0 PAMPs. AiZIfRZ . NO. ROS, 4t Bi[51] [52] [53]. T
ACLF &FB/KIEE, RMNIFEST T HSA #IR. M I RBCA G Y7 7T DL 1K = BT 80 i
B K piEaEE g n, S iE E AL, MR RS T 1 R RB[54]. 2k RAR
PEPE TR AL & B & PR E % (Spontaneous bacterial peritonitis, SBP) 3 #1145 ] HSA C il SEAs s
FEARR I B £5-A R (1) AW 22 [55], HO BT Bt AE 27697 1 4L & 14 SBP A0 B L 3, A HAS
TG IT AT DA RS R G X [56]. AR, HSA TS B I & ARG SN T SCHHG
J7 AT LA R s ACLF B35 A 47 % [57] [58].

1L-22 7] DL i 5 3 40 BB 0 T AH 5C 5E D R A (R i A2 2 HLRe R 3BT R E A, DR R VBT
ACLF 938 /1 - 7EDU AL 1A T 80 ACLF /N RSB vh i LIS 21 1L-22Fc BERS 100 4R 3 AH S RO 1A
% STATL 5 IL-6 H < fOfe FHA 8 % STAT3 HELBI A, ib sEiE L B 4 ik 2R A1~ 2 (B-cell lymphoma
factor, BCL)_F- 47 b B DX 204 DA Bk JH- P48 L IR L 1) B R [59] . X T Ve I 2% (8, BIH 1L-22
YRYT AT DUA S A 280E 9800 41 B B 44 [60]

BEAh, TLR-4 $5H07 TAK-242 AI LA LPS AH G HIZIAE R 5~ BRI 4EMIZE T, /b d B 4 FE [61].
MAyEIT W] FT ACLF, 848 A 571 8] 78 51 T 41 i (Human umbilical cordderived mesenchymal stem cells,
hUC-MSCs)J, ACLF /INRIHZHZR A R VAR IR . AR R AT KFRRIK, FFDhRg. HEF4E4b #5403
Bi#[62].

5. REERE

ACLF HF:tt SI F 0L i B ek B B M A &, PAMPS. DAMPs /i S F 4 P A iR FUREIC
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R EPRBRYT . XA W] DA e RE R RGUBOR, i e R 5 Th g, 3
o B2 SI 5T RE AT IL AR ATDINRIEGL, SIURMT AN ES B adss, B fa® B A, 2R
SI CHIESEAE ACLF RAEATA &N B 2R, (HIL BRI SORAL] KA R 58 F AR5 A JORE B M (1 22 57
PTG B D] YT ACLF BHWIGEH ST, R B2 R R AT B ARMAHEAE
VLSRR a7 3 T 55 0™ BRI FERE S PRI S0 R0 1 T Tt R s ROAE SN, I 2% 2 1 3
U AN W45 R A IR A IS RSN AR R TE R SR 7 T o

&E 3k
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