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Regulatory effects of immune cells on acute-on-chronic liver failure
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Abstract: Acute-on-chronic liver failure (ACLF) is a pathological process characterized by liver cell
necrotizing lesions of varying degrees based on the pathological injury of chronic liver disease. Although the
specific mechanism is not completely clear, there is a consensus that various immune cells play important
roles. In this paper, the changes of various immune cells in the development of ACLF in clinical and animal

studies were expounded to understand the pathogenesis of ACLF immunology, so as to provide scientific

basis for clinical treatment of ACLF.

Key words: Liver failure, acute-on-chronic; Immune cells; Regulatory effects

Ehna M= (acute-on-chronic liver failure,
ACLF) JEAEtg VP 2a b ol 2 Fh s R 5| i DAk
JENNR . Bk T REFEAS SN = BRI IR RS AL
BT R O I = R e (117 N o =
SRACLF B AR R I AL i A 56 4 ) B, {HL 9 88 O Al
TEACLF R A & & F AR 30 2% A5 2 72 AT .
AW T BIR VT 2 P R /E ACLF R i i #2 vh
IVER
1 Bk

SRAF I G 9% 20 B A R SR S % A0 L AE ACLF I i A=
RIETRAFEZNEH . ST (T help cell, Th)
FIATPETAHML (regulatory T cells, Treg) s=CD4" T4H
MOV, AR Dh e A s vy i FE v R 5 E

DOI: 10.3969/j.issn.1674-7380.2020.02.008
FEEIH : BEVEE BB IR AR (2017IM8083)
EiES . % % Email: jianjiandandan1987@126.com

SRR URAh, I A e g, a2 bt i
(Kupffer cell, KC) « F#AAA (natural killer, NK)
YHARSE, TTEES R A M A T B — L4
E@%ﬁ)ﬁﬂ%@é, TX G 8 2 L R L A (1 4 L R
TAEHEACLFRIHERE . [FIR, Jia-Fih s/ B
WS A AR SR A (dendritic cells, DCs) [R5,
ThEe MG e i80s 5 ACLF R I A= M s -7 .
REFNZ B8 BBk R DY,

2 BERBEMS ACLF

2.1 Treg5Th17 Tregst—#EH A Fui% f i = 1E H
(90K BT B, A S T A T B A B 00 T 2 ol
it R AE RE NI B B S 52, e A B % N
oS HHAASG . Treghl #B ACD4 CD25 5,
CD4°CD25 . ¥ Frfki Tregfi CD4"CD25™ T4l
. ShenZ5'Hf 7% I ACLF & % 41 & ifn A AT Ay
Tregii. % 2 T12 1% L8 % (chronic hepatitis B,



CHB) &g X, Treglt ¥ 5ACLFHE
&M% 75 (hepatitis B virus, HBV) DNA
WE. ARWHRBERT S, AN E-10
(interleukin-10, IL-10) /KFZEIEM>x, H
ACLFAFE B Treg/K- B E R T T- B . SR
HiAt2zE R, SCHBHEGMLL, ACLFEREIAE
Il Treg i )% />, TregfE S.CD4 T A+ 1) &5 Lk i
FK T CHB & fifg FEt R 550, Rk Ahszab 3,
LifgBEnt i E AL, ACLFE#ECD4'CD25" Treght
1ACD4'CD25 T4H M (345 2 AT R E e, Hd
CD4'CD25 T4 g H A 4 5 & e 453 9 0k S v )
YEH, A FEIZEB Treght ACLFHI1E H vl B HEAN 7€
LMY, BARTreg 5ACLFEA M, (HTregft
ACLFH AT A 0, ARt — DA

Th17FRERUE %8 40 fa Kl §-1L-171f 15 %, Thl7
HA Rk L A . R 2T 24 4 i B8 5 s 4 P R s %
SEMN R T AET . Th1 78R N AE 2R K97 %
AN ZPEF 3% (hepatitis B virus-related acute-
on-chronic liver failure, HBV-ACLF) Ji & EF K
VEEEAER, TollFf32{k2 (Toll-like receptors 2,
TLR2) 5 R@EKESY fiXx—dE. 5CHBE
B fd T RS A B, ACLF Hg 40 & L Th17/K~F
FITh17 &5 B.CD4 gl g e 49 (2. 3% T+ v, HACLF & 3%
JIFBETh 1740 it EE A5 o 1 40 8 1l B0, 78 sh W s i
W, ACLFZH ) ST 53 (acute hepatic failure,
ALF) ZATh17tef el s, Jaidd ~ %, H
ACLFA AL B Z &K BIH 5 £ 8,
Th17H 25 T5.9% & ACLF 595 SE 10 37 50 Kl
T, HLETh17 > 5.9%% & /~"HBV-ALCF &34 Ml j5
AR, Th17/KF AT e 17 28 A8 k. A W
FEW, SACLFIHEIAAME, ACLFIRE I EHE
AMEIMTh1 7R BT m, X AT RE S5 Pk Z HIACLF
SR N % Th1 78 Treg ) 2 o PR 7~ 2 48 A7 561
Th-17XF JFFIE B 45 45 15 F B 5 H 9 W IL-1745 k4%,
Hor WA TNF-oth 23 3¢ SRHBV AR ¢ 1 AR B 45112
Liang W 7t R0, fEBm R B S, Mt
BRI, Th1740M0 L@l 208 TR, EBARRAE
JEEFEH, Tregtbt R ELEZEA M. b4h, ACLFfF
I H AR N Treg M2 Th174ECD4 4 g o He 51 v T 4
B, B RS EERA Treg/K FHE R
2i b, Th175 TregfE ACLF 1 ()35 4k AT e 32 955 155 ik
J& Tt T 0T R4 22 Tl R 2R R R

% T ACLF 83 £ 2 Treg M Th1 74k [F] 25 4214k,
H A A K ] Treg/ Th1 THAE A MM 82 b . FE 2k
ACLF 834 Treg/Th17 LU B 5 {g B X 1 # K& CHB &

CEBIA - 43

R ERAS, RE WACLF 8% Treg/Th1 7Ll 51
REXT B AT {H A WE 7T R W ACLF 3 Treg/
Th17fE BEAME T FEXT R E, (H5CHBEE T
Bzl gksh, ACLFIF#E B (AHOE TR
B, AR M B ) Treg/Th17 Al & T 4K 1F
B, WAEE ERK, BRIk E SRS
Treg/Th17HL{EiZ#T ETH"Y . H A % Treg/Th17H
{EL B ACLF % 32t JR A AL A BF e e 20 o N2kl
s, ACLFZHTreg/Th17 L AG B I (] 3% M7 T
FeEiaTiaE, JFM2IKTALFA. fE/F4ifn g fe
W1, Treg/Th17 LU AR T 975 5 VA SE B A (A, HAE
ACLFRIH W) 2 FRA%, Treg/Th17HLAETHE 4R
ACLFG R UF. 050 h Treg B 4k A 1) 22 57 ]
Ae SR . MR BT AL IR I B R I A4 7
HIEEAFA K.
2.2 RRKRm@mie HIRGIM (dendritic cells,
DC) & —REBOREI M, & KR H
AT R RIS, o2 B Al AT R0 0 Th BE i o
PP RSE R AMM, FEAIMNER: KA@MEFEDC
(plasmacytoid dendritic cell, pDC) . #&#E/H FDCI
(myeloid/conventional DC1, m/cDC1) FIFEFE/H
#MDC2 (myeloid/conventional DC2, m/cDC2) e
ACLFE#EZ A& b DCE R &2 %K. DCKF5
ACLFTGHH2C, ZFhZjybimid $2 & 40 JE fDCK
PRGERFIIRE L B E TG« 7EHZBE IR ik Je e ih
JTACLFEE H, fHiEE mDC/K PR e, i
12 EAR N N TR 2 T N LU 92 s | AN £ 72 1A
Y1 B 4E V5 ) R TR TT I ACLF Hg 4 i A AT Y
mDC. pDCYE 22 B 5T, Hd feis B
DCs/K PR ETHE. Hknl )L, DCH#li#| ACLF]
iR, A A i DC /KPR AE v ACLF i 1 Fi il
EiEL A
2.3 NK#mfie NKIHMZE—FRAR A, HA
ISP . U aE B M B A 8, R
LefE ik R 2 5 U R B B G T 1
KA NARNKEH M I35 53 0B A 3Rk s 1 Fe sz
RFICD16 (CD16") , KZHNKYHEKILCDS6
(CD56") , TMAEAMEMH, 2 HNK4jE NCD56
FERIL (CD56™) [,

A0 LA NKEH B £ i R 2 AR R T e S
W Al it SHBV-ACLF ()i fE 45 %, CD56""CD16™""
MICD56"CD16~ NKZH Jfd & NK 41 Jifd i) i it 37 B
HBV-ACLF & % 4h & if 40 i # ECD56"CD 16"
FICD56""CD16” NKYH /K P F#A%, %4535 1 i 3%
P&k, CD3°CD56'NK4H bl % . % = T CHB# ,



5 4 e xR 2 22 U NKAH /KSR o
AR B Bt A AT A4k . ACLF k& 11 56 & 40 &
I NK G b 2R 35 P 2 3 58 3 R {eE ) B f 2 B
ik, XAAESE T ACLF 3k 155 21 ) JE S N At
P PINK A 5 2R AR T IR 938, 7 R 3 L A
P R TR B 6 B U 400 P o e 3, ER1 JbE A 6
A1 INK G0 5 25 0 A B BF R R B, NK41H
FEACLF A1 i) B 25 J 875 4 13 1l 2 AR S5 1
A9 (potassium channel tetramerisation domain
containing 9, KCTD9) H XK. fEHBV-ACLFEE
NKZH g -FKCTDO 21, 1M+ HKCTDTE # K&
PRI 98 b B R0 i TS B FRURAE AT, X AT
5 3 N K A (3 A A 5B

NKP30. NKP46HMINKG2D & NKi fitd i) 3% 14, 5
ZAK, CD158a, NKG2AMKIR3DL 1M JyNKZH fi
f M B 2 4k, ACLF 3 NK4I i 3= 1 52 1k (1 3=
KK AR R R 1 R ELA T 1 AT
HCHB#EHE ML, ACLFH#EZENKP30. NKP46%K ik
¥ b, CDI58askik i, MINKG2DRIA T
BFEZRP. FRNKP30E AB7-H6 KA N, I
50 ™ ERE R B E A, SRR B [ B A,
NKG2D. NKp30. NKp46. NKG2A. KIR2DL1 %,
KIR2DL3E A TG i # % 5, {HACLFf e Ak &
W13 AM A IKIR3DL B A4 i 6 RS IK, X T
b5 A B ACLF B3 S ok A % 4 &,
ACLF 8 E NKAH A 5 A Y 52 R 3Rk 10, i) A
ZARZRIR T, T A NKCAH (6 5% 405 Th B 1 5,
— J5 X AU —Fh B AR HLE], (25— 7
S 0 ) P ) SR e 452473
24 vHLEmie RAKHYHERARAGEL. &
Wk AR AR A o IR B R 4E L (Tow density
neutrophils, LDN) s & i/t & 3 (1) w4 Rz 20 i 1
B, bR R R R 4T Y. TEACLF &
H, R ERLGE K 35 S, ESEACLFE
A5 BY 2B 25 S e PR 41 PR T R 3 T AR R
H2 R gl ik B & (neutrophil oxidative
burst, NOB) 1] Je Bt H 7= A= FE LA BE /. FEM UK
figi#% S N, ACLFAIAEACLFRACEE AT 1AL 2 3%
NOB/E M i % T T B 3, (HIX P 2R 8 2 ()
FozE 72, R ACLF B35 BT A R 4 i 55
EWZ, (xRN ThRE 3EL, FRIIRE
BB AL, R A ) i DR R TR R A R
Hh P R 4 i B PR T A DG IR B I2 2B 1 (neutrophil
gelatinase-associated lipocalin, NGAL) f&LCN2#E
Rl gmtd =), FE iR Rk, @549

BRD ) 20204 F124 524

B (102 3 Ak 25 5 o A T S 2 2 R4 E A . ACLF
BHEIAANGALK T & TIEACLFEHDY, LA
T 32 CXCRIAICXCR2 42 Hh e b 240 i # 4, 31) 48 i
AR A5 A T 7B ), CD66b. CD11bMICD162 %
DL kL H B bR B . ACLFE £ CDI11b'CD16"
MR R LR 7 52 R CXCR12FR AT &1,
CXCR1/2 FH Wr 71w ek /b 9 AE A J53 19 7= A8 FHE 40 il 48
JIRBERY . CD66 P ki 40 il CXCR1/2£ 35K P
B, H.CXCRI/27E Hh P07 40 i 26 75 AR 2 7 T
2P ER RS R ZE R TR R T IX SRR R
(215 5 rp PR AT B BT AL PO SR S o, BT
AE 2 TLDNTH. 1E 405 SumfF 58 & B4 P 9l
T 1 R A b MR T B N I CD 1610 3R IR KT,
IR B A A R PRI KT, DR AR X [X 23 3 7 el
M, T3 AR BE 40 P B BX C D66 LE il 2 () o o 4
AR A 20 A R R KT R AR AL, R
AN ARTCIE X A3 X PR A

R EEACLFI K297 h A =
BANE . AL HBV-ACLF & 3% o Ve ki 4 fg 1t
B kg A, AR N A S Uk B A0 R B
(neutrophil-lymphocyte ratio, NLR) #47if 21 i
EFE, HNLRIKSELEME X . CHBEF .
CTIT 56 FFA AL AR A2 1 25 5 FTHBV-ACLF .3 4k
RIE, FESHHIRILR 2IEMHC, Z&HBV-ACLF
FF28 d. 90 A SR M SL T K 25, HBV-ACLF
3 PR A AR JENLRAA FH 80 % $2 R 0 e 2220,
UbAh, TEACLFREREEFE S, BEEm I (A K,
NLRZS A4 %6 5 975 FO 5 i ek 55 040 el st vl O,
NLRYEACLF 1K & Il ¥4 B B R
2.5 A sm tm At R AN AR B B I T A0 B 4
ik, 78 M b e S R N AR T b
E VRN . W AH A e R R E A 2R,
Hor g JEAE BT IE AP i ELRE G i BN K C . B/ B
W 4 i 22 45 O e s S ACLF S i3 JE % 0, T
Kol KRB KA. HEMEEMA G IR HE
TCHBH#, ACLF &3 40 i 5 4% 40 i /K 7
FhvEr, T A% A IR i TT B i R R 2 2
W, IR A B J0E N AH 5% AR 48 40 i IR T 43
WEPEL N 4R (human leukocyte antigen,
HLA) -DREZ—FZ M HLA 1197, ARR
PGS R RIFEEAEH . SR AL,
ACLFFIEACLF ik & S AZ 4l HLA-DR %
kB 2 A, 4N MR TTHLA-DRE I (1) 7 2 %5 )i
BAK, HXHEERHRLEEEZR. ACLFWKRE
R, KCadt— B mEM %, K AKCHE



B JE AR AN 45 4% AH 5% 73 745 (damage-associated
molecular patterns, DAMPs) %, &b AERE 514
TSR Z AR . AR, fERZ
## (lipopolysaccharide, LPS) 5l i T34 N 25
H, DAMP%rFIL-3338 1 #iE HBV-ACLF £ 35 1k
N K2 A5 5 15 I BE 1/2 (extracellular signal-
regulated kinases 1/2, ERK1/2) 431, {&ik iz
i 98 R S 2P

EBEAYRHIH AN (myeloid-derived suppressor
cells, MDSCs) s&—HEF ML, &DC. EVRZHfi
D KIAMBERIHTAR, BA W] S g A v 25
e 7I. NFKMDSCss—A i EfEA, fHECD14
CD11b'CD33'CD15 2% 4%4H > (polymorphonuclear
fraction, PMN-MDSC) . CD11b'CD14'HLADR"""
Hii% 44> (mononuclear fraction, M-MDSC)
MCD66bCD15'CD147"CD33“"HLA-DR 414}
(G-MDSCs) . BernsmeierZ "W 5t %8, 41 1fL
M-MDSCs7EACLF i 3 5 35 T i 1 R B S e )
BRI, ] BTN M 3G s vE 1, S 2 ACLF &
HIEAR, $RMDSCsHIBIEAFI T ACLFiE .

Z U SR, R4l /E ACLF R £ 1
FHR 22 55 500 1k B A0 B DR 5 e JHG 3 06 1 40 o IR 52
EEK, MIENZMES S T2 5ACLFREY 4
S M EAE R O, H T 2R A 5
WA T R A ESMNAE Y, BRI —
WARER, SRR 45 e H AR AR A Bt 9L nT e B
TR R AR, 2 i 2 4l o 7T 8 22 ACLF 1)
G LT, 3K G A 2 A L E o AS (R A2 1 A 4% -
U9 SR LT, IR PP — BT 2 5] e
Dgeksts, 7% R ACLF, X—id 2 7E gL 5] i i i
FES R N E BT, BAR H TR 2 87T DL — 41
J /KA AR bR, (H 0] E 2K 2 1 5L IR
T DA R B B AR 40 P S 0K TR R G 5 55 DA K 4
b LN LB AR bR, G R G 1) P A 808 AE X T B
K] 1) A8 A4 T B fn o A s ) O s 1) a4 e Tl
Ja. BEFEXTACLFREENLGI PAWIRZE, ERIEA
GAORNGRERIT %S 73, AH{E ACLF & & ] 15 3] J2
i HA IR

SE AR

(11 PHREYSEIN YD IR 5 N TR, bR 2N
oy BRI 5N T4 20 18/ (20184 /)],
MBI 4 5,2019,27(1):18-26.

[2] BLASCO-ALGORA S, MASEGOSA-ATAZ J, GUTIERREZ-
GARCIA M L, et al. Acute-on-chronic liver failure: pathogenesis,

prognostic factors and management[J]. World J Gastroenterol,

B3]

(4]

[3]

(6]

(7

(8]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

45

45
Z_:Sl;

2015,21(42):12125-12140.

ZHANG T, SUN K, WANG Y, et al. Disruption of the gut-liver
axis in the pathogenesis of acute-on-chronic liver failure[J]. Eur J
Gastroenterol Hepatol,2018,30(2):130-135.

SHEN C, YAN W Z, ZHAO C Y, et al. Increased CD4°CD25"
regulatory T cells correlate with poor short-term outcomes in hepatitis
B virus-related acute-on-chronic liver failure patients[J]. J Microbiol
Immunol Infect,2015,48(2):137-146.

LIANG X S, LI C Z, ZHOU Y, et al. Changes in circulating Foxp3™
regulatory T cells and interleukin-17-producing T helper cells during
HBV-related acute-on-chronic liver failure[J]. World J Gastroenterol,
2014,20(26):8558-8571.

ZHANG G L, XIE DY, LIN B L, et al. Imbalance of interleukin-17-
producing CD4 T cells/regulatory T cells axis occurs in remission
stage of patients with hepatitis B virus-related acute-on-chronic liver
failure[J]. J Gastroenterol Hepatol,2013,28(3):513-521.

SHAO S, YU X, SHEN L. Autoimmune thyroid diseases and Th17/
Treg lymphocytes[J]. Life Sci,2018,192:160-165.

ZHANG G L, ZHANG T, ZHAO Q Y, et al. Th17 cells over 5.9% at
admission indicate poor prognosis in patients with HBV-related acute-
on-chronic liver failure[J]. Medicine (Baltimore),2018,97(40):¢12656.
KHANAM A, TREHANPATI N, SARIN S K. Increased interleukin-23
receptor (IL-23R) expression is associated with disease severity in
acute-on-chronic liver failure[J]. Liver Int,2019,39(6):1062-1070.

NI S, LT S, YANG N, et al. Deregulation of regulatory T cells
in acute-on-chronic liver failure: a rat model[J]. Mediators
Inflamm,2017,2017:1390458.

WANG H, LUO H, WAN X, et al. TNF-a/IFN-y profile of HBV-
specific CD4 T cells is associated with liver damage and viral
clearance in chronic HBV infection[J]. J Hepatol,2020,72(1):45-56.
FISCHER J, SILVA T E, SOARES E S P, et al. From stable disease
to acute-on-chronic liver failure: Circulating cytokines are related to
prognosis in different stages of cirrhosis[J]. Cytokine,2017,91:162-169.
NIU Y H, YIN D L, LIU H L, et al. Restoring the Treg cell to Th17
cell ratio may alleviate HBV-related acute-on-chronic liver failure[J].
World J Gastroenterol,2013,19(26): 4146-4154.

COLLIN M, BIGLEY V. Human dendritic cell subsets: an update[J].
Immunology,2018,154(1):3-20.

ZHAO J, ZHANG J Y, YU H W, et al. Improved survival ratios
correlate with myeloid dendritic cell restoration in acute-on-chronic
liver failure patients receiving methylprednisolone therapy[J]. Cell
Mol Immunol,2012,9(5):417-422.

KHANAM A, TREHANPATI N, GARG V, et al. Altered frequencies
of dendritic cells and IFN-gamma-secreting T cells with granulocyte
colony-stimulating factor (G-CSF) therapy in acute-on- chronic liver
failure[J]. Liver Int,2014,34(4):505-513.

ABEL A M, YANG C, THAKAR M S, et al. Natural killer
cells: development, maturation, and clinical utilization[J]. Front
Immunol,2018,9:1869.

YIR T, NIU Y H, LIU H L, et al. Natural killer group 2A expressed
on both peripheral CD3'CD56'NK cells and CD3°CD8" T cells plays
a pivotal negative regulatory role in the progression of hepatitis B
virus-related acute-on-chronic liver failure[J]. J Interferon Cytokine
Res,2016,36(12):689-697.

LIU F, DUAN X, WAN Z, et al. Lower number and decreased function

of natural killer cells in hepatitis B virus related acute-on-chronic liver



46

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

46.

failure[J]. Clin Res Hepatol Gastroenterol,2016,40(5):605-613.
PR, REEE, HaE, 5 ANFE AN 2k 2 I 0
%‘ﬂ‘ﬁ]ﬂﬂNK?Hﬁﬂ@&ﬁ—"ﬁ"W%*ﬁ[J]. Ll R AR (B 2 R A
}i%),2018,39(1): 87-92.

ZHANG X, ZHU L, ZHOU Y, et al. Interference with KCTD9 inhibits
NK cell activation and ameliorates fulminant liver failure in mice[J].
BMC Immunol,2018,19(1):20.

SRAS, 4858, M/INAT, 45 HBV-ACLF R 4 INK 403 L3 52 14
AL 2 AR LT, [ PR SR ER 2 2% ,2014,35(15):1993-1994.
ZOU Y, BAO J, PAN X, et al. NKP30-B7-H6 interaction aggravates
hepatocyte damage through up-regulation of interleukin-32 expression
in hepatitis B virus-related acute-on-chronic liver failure[J]. PLoS
One,2015,10(8):e134568.

SCAPINI P, MARINI O, TECCHIO C, et al. Human neutrophils in
the saga of cellular heterogeneity: insights and open questions[J].
Immunol Rev,2016,273(1):48-60.

KHANAM A, TREHANPATI N, RIESE P, et al. Blockade of
neutrophil’s chemokine receptors CXCR1/2 abrogate liver damage in
acute-on-chronic liver failure[J]. Front Immunol,2017,8:464.
SATSANGI S, DUSEJA A, SACHDEVA M, et al. Monocyte human
leukocyte antigen - Antigen D related, neutrophil oxidative burst and
cytokine analysis in patients of decompensated cirrhosis with and without
acute-on chronic liver failure[J]. PLoS One,2018,13(7):¢200644.

ALAM A, CHUN S K, MA D. Acute-on-chronic liver failure: recent
update[J]. J Biomed Res,2017,31(3):1-18.

ARIZA X, GRAUPERA I, COLL M, et al. Neutrophil gelatinase-
associated lipocalin is a biomarker of acute-on-chronic liver failure
and prognosis in cirrhosis[J]. J Hepatol,2016,65(1):57-65.

XU R, BAO C, HUANG H, et al. Low expression of CXCR1/2 on

neutrophils predicts poor survival in patients with hepatitis B virus-
2FER E WXL N

S5 77\‘:, 4l 11\3%-

[30]

[31]

[32]

[33]

[34]

[33]

[36]

[37]

[38]

oM T 3% 98 4984245 A [J/CD].

) ) 20204 F12% H2HH

related acute-on-chronic liver failure[J]. Sci Rep,2016,6:38714.
RALIE, BH, W, & kgl ‘ﬁﬂ%lﬂfﬁiﬁ@tb{ﬁﬁ
I I 5 9 B8 A T TS VP A A R LT). I PR IR IR Ak
£,2018,34(9):1945-1949.
WU W, YAN H, ZHAO H, et al. Characteristics of systemic
inflammation in hepatitis B-precipitated ACLF: differentiate it from
no-ACLF[J]. Liver Int,2018,38(2):248-257.
MOREAU N, WITTEBOLE X, FLEURY Y, et al. Neutrophil-to-
lymphocyte ratio predicts death in acute-on-chronic liver failure
patients admitted to the intensive care unit: a retrospective cohort
study[J]. Shock,2018,49(4):385-392.
YA, AR, RIS, S5, A MR b EL A0 L (ELAE TR0 £ B 48
HHSRAT L3 PO T[T, AT 2% 2,2017,25(10):726-73 1.
AGIASOTELLI D, ALEXOPOULOU A, VASILIEVA L, et al.
Evaluation of neutrophil/leukocyte ratio and organ failure score as
predictors of reversibility and survival following an acute-on-chronic
liver failure event[J]. Hepatol Res,2016,46(6):514-520.
TRIANTAFYLLOU E, WOOLLARD K J, MCPHAIL M J W, et al.
The role of monocytes and macrophages in acute and acute-on-chronic
liver failure[J]. Front Immunol,2018,9:2948.
DU X X, SHI'Y, YANG Y, et al. DAMP molecular IL-33 augments
monocytic inflammatory storm in hepatitis B-precipitated acute-on-
chronic liver failure[J]. Liver Int,2018,38(2):229-238.
BERNSMEIER C, TRIANTAFYLLOU E, BRENIG R, et al.
CD14'CD15HLA-DR myeloid-derived suppressor cells impair
antimicrobial responses in patients with acute-on-chronic liver
failure[J]. Gut,2018,67(6):1155-1167.
BT, W S0 S I e S G R R AR R R
oA Rk R AN T B SEMALT]. R AT 44 5,2018,26(1):6-9.

ek H . 2019-09-09

W B A AR 22 & (BT R), 2020,12(2):42-



