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Abstract

Acute pancreatitis (AP) is one of the most common acute
abdominal conditions in clinical practice, with increasing
incidence and substantial healthcare burden. In recent years,
substantial research with high-throughput sequencing
technologies has revealed the imbalance between beneficial
and pathogenic microbiomes as well as their metabolites
during the clinical course of AP. Furthermore, disruption
of the intestinal barrier and microbial translocation have
been identified as important factors exacerbating systemic
inflammatory response and subsequent infectious
complications in AP. Maintaining a stable gastrointestinal
microecology in patients may help prevent gut-derived
infection and attenuate the “second hit” of inflammation
induced by AP, thereby improving patient outcomes. This
article provides a systematic review of the role of intestinal
microbiota and microbial metabolites in the progression of
AP, as well as potential therapeutic strategies, in order to offer
insights into the understanding of AP pathogenesis and the
identification of novel therapeutic targets.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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AVERIRE & (acute pancreatitis, AP)Z M AMEHE L&
JEIE, HORARAEAE B B, £920%-30% ) 875 12 Jig
bR BN R ) S SR AE I R R 7% (acute necrotizing
pancreatitis, ANP), ‘& {:Ff 45 mAt T 5(13%-35%)". AP
& I BOW I 0 EE 32 B0 R4 By M R E e B4R S AR
M2 2B DRERAS LR AL, 105 BRI e — RR G
HRAE. i SRR SR TE A SR AL Rk
1 RN B T e O 3 B 1 R R RS A R AP 1 12
JE RN, fiE Ak 5 AR K AH AR 3 n T
APHLSI R FE RN 2. — D7 1, @ N . 4b
G U5 Th RS i B R AL R A I E AR Y, B A
AP S 25 A 35098 B (i B AN P 3K 18 i ) B Ao S
ARUH 7= 4 5% T R M) S0 R 4 B 2 - JE S Y,
I, WK T A A AT APV TE TR YT SR, Tk
RS RN, SR 718 PR A U 5 AP BEATL ) 2 TR
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FETT (AR FERE B AR E TG A
AT R R EIRARIBT T, A SO B A A4
APJRFE A AIE FIPLRIEATERA, B R OQE R R AN
He T B UE S IR YT 5K,

1 APEZHIDEEEFNE
H AT O A KE R APE S AR R R B R 2+
PERFACFI B R S5 0. Sh)SEB R AP G 1 wk-2
wk A HE L TE 8 1 G 0, A 3 Sk A B0 B R N B
NI, MG SO IR BN 4 B S S R, Lie®
I — I BE AL BRI 75 37 A P AR L5 S 3 41 J& i 41
PDNAG ! 2 551568.8%, T WLHIFS AL 4 (45 57536
B B A ER B 8. Tan5E i PCRAR A B S FL bk
ORI AP o3 R B v S 25 1 B R i e,
FEAFF R . B BREE 8 = S, DA S SUBOR  F A 57
I 8 3= P AR, I HoiE 2% 1 0% 17K~ 5 48
41 % (interleukin, IL)-6F1 Y8R FE A Fa(tumor necrosis
factor-o, TNF-o0)7K~F 2 IEAHIE. Zhu5 M@ it 16S rDNAKE
DRI 2 A A PS8 () TR 22 R 5 i Bkt B2 AE AN [
RZUIIFAERE RN 7RI 1KF I, APEFH 7iE
AR TE AR I T ) T, JERE AR A T T T
R, FEIR/KF b, - B0 BRI AT & AH
X = BESE N, T SUBCRT BE A B IR B 8 = BRI Yu
PV SR P 2 R 20 0 A T B AR A, F 7E SR RA PR
HITEREEREE . BRI A o R T R S, T
5 5% g W7 2 (short chain fatty acids, SCFAs)Z g 14 1 (U
A1 55 IR &) 2 3 8D, TS il % Thse Az ot
W ThERERS, [k E R FE AL

FEAPIRFE AR, [ I8 B RS M) B AR IR 5 5295 1 7™ FE
FEEEAZR. W78 B fE Y AP(mild acute pancreatitis,
MAP). HHEMAP(moderately severe acute pancreatitis,
MSAP)F1 5 I AP(severe acute pancreatitis, SAP) & # [ EL
WA, AT B R AT -5 5L B A 3K TR 23 )
AT R, IR E S KR AEAPR R T RIS 18
TEAE AU i 1R A BEA PR RS AL fig i
R A2, RINS APALJEBEAAT B [ I (Firmicutes/
Bacteroidetes, F/B)lWATERAL 5 T /572 hiB 2 T, 1M
MAPZHF/BLUAE 550 HRZHAH LU 2 25 BRAR, S0 it e
FA T DA A AP B FE P (VT (8 TR bR Zhu )
R R iR AP, SAPESE iE B i R A B
P MBS AAT A S TR R R B E AR, SR LT
5 M3 2 4E K F(IL-6+ TNF-05%) LA B s 45 45 Fa b
(D-FLERAN 2 E ) 7K S IEAE DG, B4, 55—t 5
STREY PR R T R S5 i PR B 85 5 Hh Xy K e
R ANP, D] I J 108 R A AL) ol RO e P i I A
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Tl e mT ReAT Bl 31 S e i HURE A A PIz IE S AR A8 35 L.
SR RIE FE I FE o A I 1 TR AL APIR A H ) SR 58
HARH, B d T pe s R SRR b R
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PRES B AT B 2N ILTRAEIE. Vonlaufen5 I 70

Ji R R SRR A e s . PRI, TR AT ST i A 2
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T AR Bk 22 PRI 2 B Al R 1) Ji ol 2B A A TR 1
VRPN R GY . HERF I RN BT i D e AL e AR S S T
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PUAE Z AT /I B H I 30 AR ) R v R 8 % AR R I
P HAPHISIRS, 1250 /)N SR IS A (fecal microbiota
transplantation, FMT)IVELE W % HARPYER, 27~ “W
-JE” BTEAPHE RIS R OCHVE . APRFE Tl iE Tk
A ZAELI AT BEATL ) G045 Bl S5 2 IR D . R T e R
S NIE=R AR ik VTN L S S TN 7P K €2 T
BEIhRERRAS. EAPHIRE R, 245 R 4t AR AR T 1 9%
SEA A e P AR I R T MRS E 2 (reactive oxygen
species, ROS), i i TLR4/NF-«Bi £ e i i 5 b Ty
Refifs, FECCAARTE R | TR A 1156 9 2 0 26 A 350
T it i BB, AR I i 2 1 S0 TR 41 B A 3
LAY, BlanmRAe Sl WlP-3- SR AT 2 0E, RIE
TR T B B R A Th BE B AR O S~ A1, 1 iz
LA TR AR IR SO PR M A R TR AR i ZeoR A 2 2
A STRT3 W, ATt/ i T ffe L P VA 43 0 A B bt
WEAREEE. R, S BB T R R R ARAP
IR TE R A B R R R A R A A .
TE AP FE F PG A 25 2= A 2 FIBE J R &
FMATT A RE T B TE SR TS (UR injury), et
i T R I s T e e s S 5 8 ™, AL T B
53 RS HE A 3 P A e i 4394 45 A B ik (antimicrobial
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AP, ALK PR BN B U R QR AT, PR
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APJEHABY B, Pt i g P38 I AN A iR B 2 SR B0 X 5
T4k RTPN I3 5 0 2 1) E ZfE G I K™, Glaubitz25
BT IR 7232 B Treg/Th1 79 e 40P 5T 4E 51 -
A E K E L, TE /N CD25 /FOXP3” Tregfs Bh T-2%
fR AP R Iy 1B A A5 25L, BHLIE+ 48 sk Vs i 2% 1
B R AT R EARIRSE X 3. i 5L 7RRORyt” Th7
0t Xt 24 R T B T R S B T R A BB, @
TETh1 740 ML REBE BH 1L Tre g /T 1 i G e Th e 01 il F0
SRS AL, PRI TT I8 B S T RS A 256
R, B NIRAE AP SEE S B Ap R g e B A S .

3 IHEEESRRAE YN APEISZ I

i A o B G O R IR £ R Ay 7R AR 2 P AR I TEAR
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WAL G AW, AU =YW E e -
PEIEN 4= B MBI R G, TR 518 3 ) e - 90
JNE. APH 2 R B AU 0 RE A TR R = A R,
3.1 424k M B AL AP 69 4E R TR BRI~ ISCFAs
R REH -6 IR TR R R, 264 TR
CIRRITN RS, &M b 4o () FE ELRE &2 KR, SCFAs
B s G A S B R AN I 2 2R A 2 OB B 4E
Fr kI B e h B AN G e A S0, W 7T BoRS AP ¥ 3%
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xf 42 B FRAK, R PISCFAT RES 5 AP Lk R,
PanZE P 7e SR T BRIE I IS TAT1/AP1/NLRP3
TR R S AP TR ERR L. LA, WiE A
FEAR )T TR I A 53k [ A Uk B 4 B AN C D4 T4 i AR
IL-22 R 4 Fp i fa e fa 500, I NI 70 SR I AR IE
R TLRASZ A AP IS S A F 0. IR, b7
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Abstract

Ferroptosis is a new type of programmed cell death charac-
terized by intracellular iron overload and lipid peroxidation
accumulation. In the past 10 years, research has demonstrated
that intervention of ferroptosis can effectively prevent or treat
cancer diseases, including colorectal cancer. However, the
role of ferroptosis in different types of colorectal cancer is not
the same. This article summarizes the three major pathways
involved in the occurrence and development of ferroptosis,
namely, iron metabolism, lipid metabolism, and amino
acid metabolism, and discusses the specific mechanisms
and clinical applications of ferroptosis targeted therapy in
colorectal cancer of various consensus molecular subtypes.
Existing studies have shown that ferroptosis targeted
therapy has broad application prospects in optimizing the
comprehensive treatment of colorectal cancer. This article
will provide an important framework for studying the
mechanism of ferroptosis in tumor prevention and treatment
and have guiding significance in exploring the application of
ferroptosis targeted therapy in the treatment of different types
of colorectal cancer.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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BT A — AP AL NS AR H L AR AT R AL AR
A EAER BT RAL B RS T X, 4R, B EE
TR T 7T A TR Ros I UL A AR
PTG IR. KRBT ERRE £ R L A F P
B EREANR. AR E T A4 T A AL R
AR P = KRB R RP ARG, IR AR AR L
BRARHE, JHER AR B3Rt T e b T R RS A
W 3R 5 A & A P ad BRI 5 s R
AR EN, Sk b TI7 R RS B 224
BT B TR e R AT . ARSI AR S T LR &
H ARG is Rt R TR, sHR R ¥emskt T
I EE T RR R AL A g e R B A 35 L
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SR 45 AR, kT IS AT AL IS T i

BOIRE: £ & % 4 A JF(colorectal cancer, CRC)%
AP LR A Y ST MERGCRCER S FH A
(consensus molecular subtype, CMS) 3z £-% %) 1 B 570 & 3N,
Sk VT A A 8 (LAECRCAE W A9 I J8 e om. A X453
THRATAECMSTR RA b o 76k, Ait—F F R4k
# 3o IT 2RI FIE.

XRRSRIR: SK&in, Sids, KO, ITE, RTBI2, XEB, E. 555
e FEbin SRS HOE ABIEN ). RSB 2023; 31(13):
528-536
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03I

45 H W (colorectal cancer, CRC) 2 i WL [17H A T T fir
I ARAEWTOE by s it FoN UL ot R AT AT R S ik
B4 (GLOBOCAN2020), CRCHI AT (10.0%) FIAET %
(9.4%) 53 A JE A B IhRa (K1 5 3 AN s 24, Jim 4
K, CRCE 2 AR, Flvh2120304-4KG £111%H)
2E g FN23% 1 B RE 3502 LAR AR A
B TR GUU 7 IR R E R i 24 14 55 1) 8, CRCER#
AL TR A AR, K, CRCHIBTIAA 5 A 3t
PAEMEREEREZ —.

PRIET R — R R AN At Ty =, B S SR AE T
B2 MR & BT AR . ORI E R kR
SRR ~ JIE PR R Gl /P VA 040 5 1) T 5 1)
FHSE, HAEEFECRCTE PRI R B3 v 5 T T 11
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o R LA 46 52 DGR AR EE T BB TR
AL = KRS8 A%, FEEAE PP BRAE T
CRCEAE R (AR AR .

1 SRR
BRAET L — R TR . W51 (reactive oxygen
species, ROS)FY ZIXAN . HIHEME < B (Fenton [z ) AT
ML S BRI AE T2 (regulated cell death, RCD) /7
7Y, G g i S lipide peroxide, LPO)E 3
TR A= W 46 K Dy Re A e M BT 2 BUR 4H B AE T 2 Bk AE
TSR

20034, Dolma%s " EARZR IR 67 2459 1 i e ik
BRI T BT AL ING A S W) Erastin, REAR RIS
S RasH: K RAF ) NALR AT 4EAHISET . B )G, — &5
RasiE P EBEAL AP (ras selective lethal compound, RSL)
AR R B WEAIE SEAE LLErastin#f [/ 7 2015 5 il 41
JgET " AREFHABRCD, X IR AIBET T AR
HiT-caspase I SV, (HARH T2k 17K, ARERER
Bo. PHTC. FETD. EMRSEHIHIRIY A, H R AL )
Yt RERER B G702k i (deferoxamine, DFO)i#4!,
20124F, Dixon® " IEFURHX S BA BRRKIE AN S AL 1,
IF R IMRR 8L 5 . TR F AN SRR I 40 i
L ASYIE: W EZYNiT A

MR IE T AR ST A R T E AT 2
W, i oRiiRaiAn . ARERR D, XUE I 1
hn, WISEIATE . Jb el 2k, IR T, MR
1EH . JEDNA R BARM: 2R fA A0 pig J5 ) e m] LK =
BRES oA, AR I T, BT AR B T (Fe )i
FETHE . ROSHMILPOKEE . Mra /4 = I I %
& A (cystine/glutamate antiporter, System Xc)IIfAESZH.
BIEH KA BEERS . 2Bt H KIS S A 4(glutathione
peroxidase 4, GPX4)iH 1 T [ L BRIERS K IR BE IR
ST 2,

2 PRI THMRLRZR

DA AR, 2RI EANLEISS TS
SHAHERE, RO DRSS TR S
BRI R RLED). BFRRZ AN RS T
FE M, JERRE AL R A 5 TS RN KT

2.1 R FH 5Fenton B B Y ANMAH S B RE
BRI HEME TR, Z3/40EIEN “ThREMER” A
FHMNEGEIRF, Z5IER RIS . 1 ADNA.
ATPIIE AN AR PR, 21410 8E RN “I A7
By, UEEA. S m SRR T BEE
BES. PRI I =B 7 (Fe'™) 52 & M (transferrin,
TF)4 & e tiafm S e, 55 F i YE a2k
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BFE-RANH
Glutamate - @ he @ ’PUFAs | e
Erastin : Lot : Fe’* 0@
SSZ — System XC- PUEAPE QO™ bFA PE PE 20
IMCA g LPO TER i B
P53t —— (SLC7A11

SLC3A2 ~ @
O\LO

Cystine
LOXs Fe** Jo
STEAP3 ﬂ FPN
ity {000 FIL
Fe2t e Fe**—— (

Cystenie

Glutamate l Glycine

GSSG\ GSH g
ROS + ° Fex |
NADEL NADP* l o SLC11A2/DMT1 Ferritin
RSLs + ° o\ H,0,
pps — GPX4 <— Nif2 Fe3* 00
ACSL4 LPCAT3 LOXs
— > PUFA-CoA —> PUFA-PE PUFA-PE PUFA-PE-OOH
@ PUFAs °* T oE @ ROS+Fe2+
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1 T RELRBRESMRYE . BRRYE . SEBRREI=ABMARFBHENET. Miusire’ STRES s =aialE, 50 FTERSE
G RE AR E BN FERERURE IS, Fe’ fESTEAP3IIVER MHaRIE R Fe®, FZESLC11A2/DMTIN S, dh ARRE skl B A EsEr 5%
BT —Fenton U (Fe* SH,OAH BN ERHIE B F AR ER OS). M Fe 1L ET, Fpno [ KE A E R fE R B4R, Bi7FME T Ferritin
1. PUFASTEACSLARILPCAT32EFIVEH T 540l _ (IPELE & T PUFA—PE, 5 IS5 A TRIEEHEN. Z8Fenton N4 DS BR OS
TELOXs SE> WIEBNTER T, F4miaie [ fPUFA-PELSE Y 9PUFA-PE-OOH, B[ILPO, FUFEAET I RN ThRE, BN4miang
oS . Mg EAIGPX 4IPS 2. System Xc HIAIBYNEZBEEERAISLCTA I AR NG E e S BRAUSLCIA2AL . AFEIEN T,
System Xc DL 1AGELBIY MIES S BR R HEBUR 2 ER, SOGSHIAE) A B ALERE. — 51, GPX4r{Et GSHERIFE AL AF AL AIGSSG,
/DROSIIHERL, 55— 5T GPX4 ¥ BILPOMRE BRI 2E OB IS, SRFHIHIESET HIN. TR #8EEN; TFR: $EE 2K, STEAP3:
HIVIBRESTE R 30 EHTIR; Fpn: EEFLEE M, FTL: S0EOEGE:; FTHI: & HEAEL; Ferritin: 268 M, SLC11A2: AR R 1AL H2;
DMT1: —N&RE sk, PUFAs: Z RIEAREIER; ACSL4: FEEHEEA & BREBRHEZ AL 014; LPCAT3: SN YN NEmEF4Fo0E3; PE: i
[IEBEC F i PUFA—CoA 2 ANRINSIER — B L4l A; PUFA—PE: £ ATHRINEITERHIEE &4, ROS: S, LOXs: 55 A; LPO: 5T
FAEA; Glutamate: B5[%; Cystine: DL, System Xc ™ BEEIR/ A FIR AL, SLCTA: BEEEATTEIARF FE7 B111; SLC3A2: A
PR3 12, Cysteine: *EBESER; Glycine: HEER; GSH: Bk, GSSG: SR ABEH A NADPH: iR 5 A I1; NADP+: R
FIRMEENAS R P, W A GRS 11 FOE VT GPX4: WSl 4; Nef2: #5555 KT Erastin: £55ET15 5551 SSZ: MIZRRERZALLIE; IMCA: A3
LR 17 A 0; RSLs: BEERMEEEENE/NSF-.

(TFRC/TFRI/CDT)ES & ME GYEWHAE AN MAERERE, SRR RERMROSER. Wi
Ak, B, FEENEE ST YR NS b e lsisix- &I, (EFHDFO. PRMLER SR A 77, B TFRCE: A,
transmembrane epithelial antigen of prostate3, STEAP3)/] 5 F {5 rhFerritin/K-F-55 T B, m] i 40 it A ki
LR, F Pl kFe”, BARRBMRE RN MUFCERIET AR, MiFerritinie B H 157N
TR B T8k (solute carrier family 7member 11, BRI . R EgR B TR0, b, Rl I
SLC11A2/divalent metal transporter-1, DMT){I/3, Fe™ RS 11 A3 R BHAS 2k 8 78 2 In R ErastiniZs S (1)
PR R AR AR R N PR AR e ot i U1 Fe®™ BB, S5 T, AR5t 3L T o R 45 Fenton [
AER, AT REAREZRKMSEOERZIK BB BT

1(ferritin heavy chain polypeptidel, FTH1)ZH il H itk & 2.2 JE AR T F 5 B i AL i T 41 R A

S &Y erritin, BBREELIZ B A VAR R T R Z Y, R TE 4 i I fa S h R |
HifL, Z 55NE BRI AR, FE L B A G RO K BE R R K P 4(acyl-CoA

Fenton S NAEERAE T A Bh3RS. HAZ O FEEIFe™  synthetase long-chain family member 4, ACSLA)F1i% IfiL
il E WS ARG F e FIREROS! Y K JRIEAEARITE 4 R4 3 (recombinant lysophosphatidylcholine
FEROS 2 4 F A7 A G FE AN T BaR (¥ 70 TRk FE - acyltransferase 3, LPCAT3) 2 B4 A R PR A, —
ROSWIAEM A B E 5T . DNAKAEYIES R B LR 2 AMEH IR (polyunsaturated fatty acids,
FRfEE, SRS MR T RETEE, BIRAIAET " /£ PUFAs)RIBRILEM™. A HSIL N, PUFAs T o4 ACSL4
ERBACHIS R, AR R E DI RE R AR L UPUFA-CoA, BEJSELPCAT3IW /3 MR TS &
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FE YT A () IR Ik 2 1 (phosphatidylethanolamines, PE)
IR RPUFA-PE, 512545 i) AMEAIEEHG . PUFA-PE
P FPRICT R, HAKF m O A i Bk JE T
SR Y,

Jig i A R R AR T B IR, 4T 2 Fenton

RN EROS, JEE IEFe il fRAE &
(lipoxygenase, LOXs)f#ft T, #4HffiE b JPUFA-PEE
%1k NPUFA-PE-OOH, EILPO"™. LPOfFEAERIET 1)
i, FEEUL=H0 07 A A (1) ek iR m AR
Ben), B AR IR 5 2R ACK I 4 &, el i
JELRE; (2) 5 i S A1 PRy AH FL AT FH A0 248 AR AP 2 2 I
() AR = W4~ 28 58 T I s 0 TR 8 T {of 4 S5 1) 2
FIFUNZ IR K 2B e W L 21, DN AT, 73145k
AR i DA AL, A kit e T AR A
ISR EAR L MR IEN, WASTE. mB IR, B
M T, NatFICa™ TN, 51 Eegn ik b S 45 e 4%, i
— B SN T FLARAR S AN N YR, fe 4S54
HET. IEAt, LPO I PTG o i Wl 7 e I it i e Ak A6 A2 DU
IEERAR SN, AR TSI ER . AR R AL 2 T A%
VEVIIR, (et PRV, 2R iR B L PO H] 2k
KR TBE, V> ATPA: B, 0 200 o 6 A Qg g™,
FRI, HERAMARITRAH L, &6 2 AT
PUFAH 52 FIROSHL . F=4LPO™. PUFAFEAI
SENLRAE T AL AR I SRR B AR BT oK,
2.3 RIBARM %A L System Xc-/GSH/GPX4%h % 4k
22 e H Bk (glutathione, r-glutamyl cysteingl +glycine, GSH)
NPT A R R EH 2 —, AFRIEFE A A
RBFIE R, ERR AR I A F O
SR 2N A5 )y T R A% R BB MR Y. fENGSHE
BB ) System Xe-, HAR F—M/ iz mT
411 RS i U431 J2 HR RN a1 B R TR e ) ds
R, EEREETA AR ST 7 11 (solute carrier family 7,
member 11, SLC7A11)FHEE 7% 57 %5 14 5 k3 % A 2(solute
carrier family 3, member 2, SLC3A2)Z 34 i fidd%
LRk, Hor, SLCTATUR I R AN SRR BAT vt L
P, FEM SRR W A, TISLC3A2/E AR HE
1, B SESLCTA I I RE MRS & AR, AR5,
System Xc-PL1: 11 EL 1 A SRR [ e S5 B e s,
NGSHIAEY& R HEE R GPX42 AN FE1HT
AL, GPX4— 7T A AL G SH HHIE SR B A4k o E Ak
R, JEPROSHIZE R, 53— J5 T AR B (LPOIE JF B TE
BRI TERE, AT ORA AE VIR IR B 4y 2 R A i
A,

BRI, YUER SLCTAE R R IA S NHT-
108041 fg XF Erastinifs 580 T O BUEME, 1 i Rk
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SLCTA11JG, 4HHTZRAE T (N 52 14 B 214 3. Yang 25!
W R I, GPXAZIE Yk w38 A s 2R AT T 1 UK
PE, TS INGPX4RIE W ReA R AE T R K AR, DA
RS H1System Xc-« GSHFIGPX44L A4
FFHIPTAEA N R, BISystem Xc-/GSH/GPX 44 &
BRAET I EE LR A R, S FAT 5] EESystem Xe-TIfES
. GSHE RS /S GPXATE N B 5 BRG]
FHEAMMpSTEA DI RE 2 A0, A SR, B
) Bz A5 Bl o o SR A AR BT T R A,

3 PRTHEZBIRRR

3.1 p53- System Xc-/SLCTA1143 5 #5449 E w35 4F
A IR, BB O IZ N e s i R pS 3 i) A R
PrmpL . —, JAE B R Il A i () 2RI
3. p53 3 B R U #E £iSystem Xc-/SLCTALLP)
TR ERAE TS, pS3 LA Zad BB A B )R
FEVEFM. 20154, —R5 K ENature I (IR 7R 5 B,
CEAAE I T AR B pS3 RS 2 2% 1 4 Mo S BARHLA . %2
ZAFTAE DR, (HHREE I AL SLCTAT LR 15 5)
Ty DHRIE, MiflSystem Xe-[IhRE. FFIKGPX4
PRI A it A T 8 v 4 T KT 28 2 1 ) BB, R AR Y
pS3HELR /N BR [FI T A BN B — B, AT ORER A — i
FEUL, FE] T 19 R A R 1 R R A,

HAl, # R System Xc-HIEFETH A EE 5N
Wi — R HEErastin, WIEEEHZILE (sulfasalazine,
SSZ). THREMR AN, RIAEE . 5= AT
AT AR I B T 7, i BT HSystem
Xe-iG1E, W GSHA L, 51 & 4i A AL S5 kA, 5 52k
BETT; SR DRI AT A4 R I A 5
7, W EIEAMPK/mTORIERS, 'S SLCTAIIRIL T
W, (R System Xc-& 1.

B R W 2(recombinant glutaminase 2, GLS2)All
LOXsH BEtHAZpS3 1A 1T AL T I AE Tt . il
GLS2A AL SR K B ik, M P R B2 1) 75 2 R AT
il AR, AT 25 Dt H KA B, 5 A pS3 it
BRAET0, AT T FE H R S 3388 ik 14 55 VA e s N 1 -
LT R L IR KCT T S ARL O X s R 14, {2 12E4H
KA T E RS TP,

3.2 Nrf2-GPX44z 5 45389 fi eyl 4 4E A ek A1
(nuclear factor erythroid 2-related factor 2, Nrf2) B8 7o 2 12
kS f, REE WA PUEA B A RIE, A RO
R IREN PR S e e A gk RSt R oS T (S
BAET AR T2 —, Nrf2 B A H0H 40 B

BRAFIROSF =M EPHISLCTATIINHE. NrR2idizsksts
RN U A RGP X4, WFFOR I, RN 2B K
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e EGP XA b s, TTRPRNT 280G PXAZE P AT 4
SiErastinsl 22 3F J8 175 5 1 R 40 ek e T8, SCiikdi
18, GPXAKE KRR/ RS> i A s . R
B H AR OS KB IN#B 2 I m AR B Ak, k175
SRR TR AR, b, RGN B RT7E 4 5 i
GPX43E [N J57.5 dAE A BT

HAHl, — RIS FEINR2-GPX4(5 55 SR LT A
SHEEZE LI R BB, SRR, 4k A ER
AP ELRR P I I N 2 400 1 5 T a4 ) 4
JEBR AR A LIS, kG S HAE®R MG Bt 4k, M
PR Z A AR BB SR E TP, RSLs(RSL3. RSL5).
DPIs(DPI7. DPII0. DPII2). PHiAEyZENIZ4 X GPX4
PTG AT S R S H 7). A 3 R T/ NRN A%
T-BONEEDE 2 AT 5 P, R 0 BEL KT G P X 43 4 m] A
FHXROS. LPOFEMEMILRIRE J7, @ {2 1 A5 o i 2 Ak
BERERIERAE™.

4 PR SIS E fpes# ROPAWERRIGPRAN SRR
CRCy & — i B e M, KRHE R AR B AL. B2 Al
FAEAL FHREX CRCIEAT /02, G B T8 SRR 5
JARRSHEEIRYT, g BB TR, A2 40 A, 20154E H
bt B e oy BUE BR 3 HE 19 3R 2749 B (consensus
molecular subtype, CMS) Z 4t [K| H B Ay 1) 25 )2 ] fi ke
PRI B B ). TR, BRAE T X CRCI R A=K e
B R, BRAE T AECMSAS R TR i T REAS R A
7], AT NCRCIm RIS T HR AL ) V2 2 A4
4.1 CMSI(£EA) 5458 Z114%CRCHCMSI
B ZRIERTAEES W, 5MRMF S (tumor
microenvironment, TME)Z VA3, DL A2 H i 41 i = 5
RIE S RPER T 71 R A AN G ek I 5 T R
fIE. CMSMYE s )72 B HEAOIRES, Haa: 240
B O & R BREA(different mismatch repair, AMMR)-5 /5 FE 43l
PR R E PE(high microsatellite instability, MSI-H)™.
XA FEARAE, TMEH 32 [ G B 41 4T g 2
B R H A 5 M I R TS A K. S il i 5
BRAUT R A BELIE e 1 K FE R R A B a5 R et 7t
T 165 MRFE T AR CEL X TME R AL K H W CRC
TG IREM, R IARAE T e XU ZH A #4040 s )
I T AR RURG: 2 30 A7 7 H I 1 G e, TMEH 3=
B IR RN AT CDS T AT 7225 T4 R (IFNYy)
LM EEAN R, J5E BEREEITL R fSystem XcWF 3
SLC3A2FISLCTANINZFIE . (E#EACSLAE 5% Fifi {2
HERRAETS, 380 s 240 B P s s, AT I R
Wik T2 (damage associated molecular patterns,
DAMPs)it— B S R 45, I E CDS Tz 1.
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BR Gy i A, SR R MM TMER) 53— KA O
R ABME SR IIROS. RNSEAEAL M A 1~ LA
ST 5 ARME 5, R T TMEJE LA R “ % -
i FeA. BB A AN ICRCE ESE TR Z 2
—, HORA R R O W] 5 ERAE T AL T (118 1 A0
H YRR, ChenZE @ IL SR SR I, 2 FERFET:
Iy T-1. R IT-1/Deferprone} e 5 A
LRSS I 9 /N RUEAR . IR &S I KR TS 2 R4
UL JORE, TR FR LY 2 i BTN 2/HO- 145 5 18
#, BEMIATTCOX2. ACSL4. GPX4. FTHIZEILT:
LYONAE S BronNl U 1 7R LEREANA v S TR ST

JAEBRAETAETME T 1 B AR R AT R ik — 2
B, (R I TE 45 R CARBH, BB T- X CMS18UCRCK
PERUE AR —J5TH, 55 B0 1) S S RLHE S iR 4
MBRZE T R U RN, 53— 7 1H], 1R 5 ZH 20 ik
FET 5| 1) S A 5 SRS S8 s B ik FE e, KORAR
BT CRIE” ek, R BN
42 CMS2(Z A 54k st £137%IFCRCHCMS2%Y.
GHF R T4, DA R R T RE S VR AE,
RIEZIBHEF earon™ & LK 200 RFR IS, 5 A AL AH
b, CMS28Y £ B i Gk A F e @A N2, B FEDNA H
FAb . MEFRE(APC. P534%) 5404k

YECMS2EICRCH, APCHE [N AR F f vy, iR
AR APCEE R IB i Wnt-B-cateninfE 5 18 2 5 Bk E
T2, T 25 CM 284 i (1 % e R, IE R BT,
B-catenini@ it 45 A LAAPCE AW 43 I 4 ER 1 il
H Axin(f] R A2 R AL FRE, APCIER 5845 S 3 B-catenin 5
AxinfIZ5E P HNERSE . MR, 5T i 2 B-catenin
g BRI M 45 G  F - TCF/LEF, {2 5E A
(1) SR, Wang ™ 25647 7t 4 7%: Wnt-B-catenin& 5%
7N IR R AT 45 5 115 S GPX4J3 3l FIIERIE, I
PIHVERFET . LuoZE I 78 &30, Wt 77 C59i@ ik 34
MPIFe™ . LPO ML A AT 75 T CRCANERIE
T2, T WntEhfIBML-284 0 il ik ix — I 4. Fikgh R
K, APCHE A FHIWnt-B-catenin{s 51845 7 s
AT 2RI T, (R CRCHE AR RS,

P533E K RAF R T APC. P53 L BLl I H A A A
J7 S UM AE T, — Pl e s s oy =X, BRI
SLCTAL L Ses. BHFURIN, 175 FPS3ERIR273HAN
R175HAL 58 J5, L FiE#E 2 System Xc-/SLCTALLTE
PER A, (e AN AET . B A R B, PS3FEIRIf
FRA SRR FR T K- IKEE-4(dipeptidyl peptidase-4,
DPP4)& %, {2k 1 Ja# - R U S AERIE T, 5
— PR AR AR 77 . BT P53 5 DPPAK 45 &)
O HAF T WS R B, PS3FEN % A Bk i
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T DPPAETE, i T 53/ F R iU A AR ERBET .
4.3 CMS3(RA) 5 4k st Z113%ICRCHCMS3AL.
G K AR TG R E 2, DU AR R
HIKRA SEEHE K m AR AL A RAAE. S AR ARG e A i
B EERRE, TR R ERT. — R
W, BAE TN S i e EACE R CM S38ICRC,
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Abstract

BACKGROUND

Colon cancer is a common malignant tumor in clinical
practice. It has been reported that circular RNAs (circRNAs)
are involved in the occurrence and development of cancer.
Among them, circSHKBP1 acts as an oncogene to promote
cancer progression. Thus, we hypothesized that cirAcSHKBP1
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might be also implicated in the development of colon cancer.

Alm

To explore the role of circSHKBP1 in colon cancer cell
proliferation and apoptosis and the possible mechanism
involved.

METHODS

Sixty-nine cancer tissues and matched adjacent normal
tissues were selected from March 2020 to July 2020 at our
hospital. The expression of circSHKBP1 and miR-125a-5p
was detected by qRT-PCR. Human colon cancer cells (HT29)
cultured in vitro were randomly divided into sh-NC group,
sh-circSHKBP1 group, miR-NC group, miR-125a-5p group,
sh-circSHKBP1 + anti-miR-NC group, and sh-circSHKBP1
+ anti-miR-125a-5p group. MTT assay, colony formation
experiment, and flow cytometry were used to detect cell
proliferation, colony formation, and apoptosis, respectively.
The dual luciferase reporter experiment was used to detect
the impact of miR-125a-5p overexpression on the luciferase
activity of the wild-type vector wt-cirASHKBP1. Western blot
was used to detect the protein expression of Bax and Bcl-2.

RESULTS

Compared with adjacent tissues, the expression of
circSHKBP1 in colon cancer tissues was increased (P < 0.05),
while the expression of miR-125a-5p was decreased (P <
0.05). Cell proliferation inhibition rate, apoptosis rate, and Bax
protein level in the sh-circsSHKBP1 group were increased (P
< 0.05), while the number of cell colonies (P < 0.05) and Bcl-
2 protein level were decreased (P < 0.05). Overexpression
of miR-125a-5p could reduce the luciferase activity of wt-
circSHKBP1 (P < 0.05). Relative to the miR-NC group, miR-
125a-5p reduced cell proliferation, increased apoptosis rate
and Bax protein level (P < 0.05), decreased the number of cell
colonies (P < 0.05), and reduced Bcl-2 protein level (P < 0.05).
Compared with the sh-circSHKBP1 + anti-miR-NC group,
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cell proliferation inhibition rate, apoptosis, and the protein
level of Bax in the sh-circSHKBP1 + anti-miR-125a-5p group
were decreased (P < 0.05), while the number of cell colonies
and Bcl-2 protein level were increased (P < 0.05).

CONCLUSION

Knockdown of circSHKBP1 could inhibit colon cancer
cell proliferation and promote apoptosis via up-regulating
miR-125a-5p expression.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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45 W g5 N6 R B L — AP B RYIE, A AR AR,
ZRIKRNA(circular RNA, circRNA)A L 45 77 5 649 & A
K. Fd, circSHKBP14F 7y 5 3 R4 3 S 2 3R
PR AMB % circSHKBP 1 4L A 5 45 17 5 69 % .

V=/:04
K tcircSHK BP1 A £ 1 75 4m AL 74 B 8 1= 0 %5 vf B
H T A R AR,

Ti%E

IR TE2020-03/2020-07 49 6949) 45 B J5 2047 R
FULARA, QRI-PCRAM cireSHKBPI. miR-125a-
Spt Fk B AR INIETRALE I O 8 JRHT29, AL
20: sh-NC#2. sh-circSHKBP148, miR-NC#L. miR-
125a-5p2. sh-circSHKBPI+anti-miR-NCZH. sh-
circSHKBP1+anti-miR-125a-5p2; K JAMTTi%. T
SUIETG B Ao X le AR Ae M am e g 58 . SLIETH Ak,
BB Ty R KA B R B HEmiR-125a-5pid &
ik 2 22 A (wild-type, WT)# A wt-circSHKBP1#9 5% &,
F By M, R P Western blot#-i] b2a etk €78 -2(B-cell
lymphoma-2, Bcl-2), Bel-248 % X% & (BCL-2-associated
X protein, Bax)%& & & ik.

ZR

Je 45 M A28 P circ SHKBP1 89 & ik _Eif(P<0.05),
miR-125a-5p#9 & & F (P<0.05); #83Fsh-NC4L, L
ZKcircSHKBP1 2 & %KL Mz mpany3gsh & | 32
28 TR FeBaxty Fik, BIKT i L AT R, R
' Bel-269 &£ (P<0.05); miR-125a-5pid & ik 7T 4K
wt-circSHKBP18 5 5t & B & H(P<0.05); 5 miR-NC
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203} B, miR-125a-SpZLEAR3IgE & . RS A TR Fe
Bax#y &3A, &V 4m Ao AT 2k, B1KBcel-269 &
ik (P<0.05); #8%Fsh-circSHKBP1+anti-miR-NC#H, sh-
circSHKBP1+anti-miR-125a-5p£8.4% 2 T ff 7% 4m AeL3% 75
F BT AT EFeBaxti Rk, ¥hm T m M IET
PRAL, $3 T Bel-26% %34 (P<0.05).

Zie
#fkcircSHKBP1 T3 it ¥ #ymiR-125a-5p F ik #4645
W 55 2 L3 AR 3k 2 AR

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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SE e S R PR i WL — Ttk e, 88 4 P
REFETRIBE LT, O HEEEEEG RS,
RITHARM G, /TR TT S5 RO 4 R I 2 BA
ST B, DR R4S M kAR R R AR DG R 8 e 45
FETETT ROR BT & . IRORRNA(circular RNA,
circRNA)EA BA 5 uilE 74504 53 i 2 R IR iR
S AERIBRNAS T, HEGREMS.. FRrESrs
A, HEATHE A/ RNA(microRNA, miRNA/miR)
miRNAFU R 305, JEm R IhRE, 54
BBV, A HRIERR, cireSHKBPI7E B 4 i o
Feik b, 30T iEd i miR-582-3p/HUR/VEGF #3411
et B an iR, SR, Hul A B #ficirc SHKBP1
ESE i Ve, I N Starbase) HTcircSHKBP1 [F)
miR-125a-SpAE LRI 45 A7 s 4 A, S SCHRIESE T
miR-125a-5p A i/ 45 i 9 40 B 486 B AN 5 S -1, (H
ANy #E cireSHKBP 1/miR-125a-5p 34X 45 e (1 5.
AT 5E 35 BLIRAIE 2 75 cire SHKBP 1 AT DL 4 45 s 2
W5 S JH T B Al miR-125a-5p.

1 #RFSE
1.1 #H WEARE2020-03/2020-074 57 B 2E 1612 (1169
151 45 Py e BE 3 ) b JRg B 55 i 4, R G AR A S B B T
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-80 CLRAF. H539%, 304, F#%(48-67)%, “FHFI%
(5321+4.16)% . AWFFTE (HFAEFDSHf/RE5
HE) MHRER, rA 2l D58 iR 4. At
FOMEFABEAC T2 A 2.

N HT2940 Mo B Bl iy, TRE
Gibcoll) EDMEMEF TR 5 liG 4 ;T35 ElInvitrogen
T S Trizolik7f)(cat. no. 15596-018). Lipofectamine20005%
PeirFll(cat. no. 11668-019); b 5t RARA A2t s 5 (cat.
no. KR107)-5 % 6 5& EPCRIAF i (cat. no. KR123); T/~
JHETE AP SE T sh-NC. sh-circSHKBP1. miR-NC.
miR-125a-5p mimics. anti-miR-NC. anti-miR-125a-5p; -t
ERSKEE IR T MTTEG & (cat. no. M1020). 4HfI)H T
KR £ (cat. no. CA1040)5 % 6 R BEE TEA IR
&5 T35 EPromegalld) B XUt R Mk 5 FE K 24, T-3%
[ECSTHIAbcam&/ & T %Pt ABax. Bcl-2. GAPDHFL{&
JHRPHRIC T L =EHT felgG .

1.2 ik

1.2.1 E%s4a: S0 T6FLIRAX10°4/4L), FFHT29
IR AR K R 80% R A B I JEAT i . RS I o A A
%, ¥ish-NC. sh-circSHKBP1. miR-NC. miR-125a-
5p mimicsZy XS 40 M BEAT # 4%, i sh-NC4. sh-
circSHKBP141. miR-NC#1. miR-125a-5pPY4i. tt4h,
#tsh-circSHKBP147 7] Hanti-miR-NCfllanti-miR-125a-
SpAF i L, Aric lish-cirecSHKBP1+anti-miR-NC41
Flsh-circSHKBP 1+anti-miR-125a-5p2H.

1.2.2 qRT-PCR# M circSHKBP1. miR-125a-5p#) %
KK K Trizo I, MRNAK H 2H 23R40 f ol
PRI W 5 FLH B2 FH R A0 ot BE . B
kG HicDNA, G TqRT-PCRY 3, 5/4/7 %1
circSHKBP1 |i#5-CTTGTCAGCGAGCTCTATCG-3’,
N5 -GTAAATGGAGCCGTTGTTGC-3’; miR-125a-
5p L35’ -TCGGCAGGTCCCTGAGACCCTT-3",
T#5-CTCAACTGGTGTCGTGGA-3"; U6 L
J#5-TCCGACGCCGCCATCTCTA-3", N
5>-TATCGCACATTAAGCCTCTA-3’; B-actin_L.Jif
5’-GGCCCAGAATGCAGTTCGCCTT-3", R
5-AATGGCACCCTGCTCACGCA-3". N AR/ 95 “CHil
A2 min, 95 ‘CAEME30 s, 60 ‘CIE-K30 s, 72 CIEMHI3Z0 s,
FL40MEFR. B Z K LightCyclerd80%¢ ) E BPCRAY,
circSHKBP1. miR-125a-5p#H X #ei B4R PAG.

1.2.3 MTT# W 2m i3 28 B E02E K HAHT2940 f 32
FF96FLAR(2x10° /4L 5, #4520 uL MTTGR i
RRLAR SR IR S FR4 h, 77 138, 150 uL DMSOMMA
BEEPR. 5 minfg, BEARXA90 nm A IR FE AE(A)
FETH 4 38 5 H 1 R [ O BRZHOD-31 5 41O D)/ (it R
ZHOD-%* F1410D)*100%.

Baishidenge  WCJD | https:/ /www.wjgnet.com

539

1.2.4 T LET R 5= B BTS00 H T2941 il T 6 FLAR
b SR RS B A A HR AT AL PR 4 e . A
PBSYEE G, 4HA#E500 pLH EERE 220 min, 485400
uL 1%%5 K ge 15 min. e, 400 50 B BB A
HERIL 2%

1.2.5 @ e 8 o FAeml: R ABEHE S, HT2940 fu g
Wbk, HTIPBSHEYS. )5, IhN 500 pLgh& 2z oot
YA HEAT BB, ARJEEINANS pL Annexin V-FITC% 5
5 min. AT ETHIAS uL PIEA) 75 E S min, @ ITFACS
Caliburyt =04 Mo A58 E 40 M 8 T 15 00

1.2.6 356 Z B4R 34 M circSHKBP1 5 miR-
125a-5pg 3ed) % A B He PO R Al i 2 R R AL 4
B2 R A wt-circSHKBP1AIH 2k miR-125a-5p 4t £ [X
i AR R B AR mut-cire SHK BP 1 R 2. 447 g J5i 44
gLy, miR-NCE{miR-125a-5p mimics% 4] 5 wt/mut-
circSHKBP 1344 4« NHT2940 0. 353724 h, B3, &
T2 e e 2 Bl M. 5T AR 4eik, sh-NC.
sh-circSHKBP1/3 5l 4 ZHT2940 i, 147748 h, miR-
125a-5pH) 31k B QRT-PCR 73T

1.2.7 Western blot#mBax. Bcl-2%& & &k % KT
RIPAZLAM, R B S B 1, BEJEBCAMEXS
BEAKEBATS — 2 . 5xSDS_EREZ ik s,
K310 min. B:AL40 ng#& FFE M 1E47SDS-PAGE, #%
JIE J5 S iR 3, I\ —$iBax(1:1000). Bcl-2(1:1000)
5 GAPDHFI4(1:2000), 4 CHFE L. HIERIEAE
PUMIRE(1:3000), 1 hiG, ML, Horth ik KE
B M B Image 4K 4.

ST TFE IR A AR ESPSS 21.04
H2E AT, FHA(mean®SD)E R, JhA7AEAAS I
VEPRZE I LA, BRI 36 5 22 i VR 2 4 TR LA, P<0.05
KPHAE R L

2 BR

2.1 %5157 FeircSHKBP1 ##miR-125a-5p & ik 558
AL, AL P circ SHKBP1 IR =4 &
(P<0.05), miR-125a-5pIFRIA FEFEK(P<0.05), WL 1.

2.2 FH#circSHKBPIA 2 )5 4% # 2 F a4 S5sh-NC
Y EE#L, sh-cireSHKBP14H Hicire SHKBP1 13- 1A & A%
(P<0.05), W12, R B YL R R AFIER] T e 225056,
2.3 FH#circSHKBPIATHT29%m i3G5 . A 49 %A
Esh-NCHLHL#E, 1BkcircSHKBP1R] LASR s 2 1 541
i3, TR ABaxRIA/KF(P<0.05), /b valE T Rl
(P<0.05), FHKBcl-2 K IA /K F-(P<0.05), W3, 1.

2.4 circSHKBP1#2 %3 miR-125a-5p 1EWIEI4A T
JE7R, circSHKBP1AImiR-125a-5Sp /A 45 &6 . Fedll
F) 45 S B 7R miR-125a-5pid 38 1K ik /b B A R 3 Akwt-
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&= 1 FHicircSHKBPIXTHT29MkRI%E . AT VM (mean +SD, 7 = 9)

parcl HHIZR/% SRR/ BTER/% Bax Bcl-2
sh—NC 0.00+0.00 124.44 +5.81 6.98 + 0.53 0.23+0.02 0.76 +0.07
sh—circSHKBP1 45.00 + 1.96° 56.33 + 4.03° 22.53 +1.24° 0.67 +0.05° 0.31+0.03°
t 68.878 28.897 34.594 24512 17.726
P 0.000 0.000 0.000 0.000 0.000

°P<0.05, S5sh—-NCZE18LE,. Bel-2: BANIRMEERE-2; Bax: Bel-2/8AXERS.
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2 FifcircSHKBPIEELAEREVFIMN. sh—circSHKBP14H vs sh—NCZH, '£<0.05.

circSHKBPIHOERMHGVE(P<0.05), TX AR ffkmut- 4 NN

cireSHKBPURIFOCHRBHAIEE IO, 4B, 55 G o N AT miRNAZEA T F [ AR R R 2 e
sh-NC41 b4, sh-circSHKBP14H FFmiR-125a-5p7K 7 & T G A 22T, FOFk R S s i
THEi(P<0.05), JEAC.  BRIE IR, IFAT A B o 7 AR
2.5 miR-125a-5p# @ HT294m i3 74 A= ) = 5miR-NC 1509 752 e 2 SR 2 hcire RN AZIATT B |
2505 b, miR-125a-5p4 Al DASE s A A a4l 2. AT EEL T8, circRNAZEE b I A 4 i 5 R T {ek 5
HABaxFILAKCT (P<0.05), MHEETLREP<0.05). W iy 47, TicireRNAZEE I AT /E g 3 S 09 T

/B Bel-2RIE K F(P<0.05), LS. 2. I 25 s 0 RO,
2.6 #pHlmiR-125a-5p*F T #HcircSHKBP1 4k 22 49 HT29 circSHKBP 1 75 i R 4R o 22 1 K 7T, Ff i

miedgga. AT Fm Hsh-cireSHKBP1+anti-miR-NC 5342 miR-544a/F O X P15 T 375 12 J5 Jea 40 il I 5 2
XS, sh-cireSHKBP1+anti-miR-125a-5pH T DAREARAN g™, SR, WANIE 28 FL7E 45 I v (1 2k Jont 4 A
JEIEFEAIHI A BT R MNIBax(P<0.05), MM EEL  W2pA7 NI, ATFT4: R, circSHKBPZ &%
(P<0.05), $#&71Bcl-2(P<0.05), MLIE6. 3. B INEIFE L e A2 b, SLUTBR AT LA o 46 i o 4 i 1Y
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Abstract

BACKGROUND

The progression of chronic hepatitis B into cirrhosis is slow
and easily ignored, and the construction of a noninvasive
diagnostic model for cirrhosis based on routine clinical
indicators has become a hot research topic. However, there
is still a lack of machine learning models regarding the
early diagnosis of cirrhosis.

AlM

To investigate the performance of the extreme gradient
boosting (XGBoost) machine model in the diagnosis of
hepatitis B cirrhosis.

METHODS

A retrospective analysis was performed on 1087 patients with
chronic hepatitis B virus infection (CHBV) diagnosed for the
first time at the Department of Infection, The First/Second
Affiliated Hospital of Anhui Medical University from 2010 to
2018. The patients were divided into training and validation
sets in a 3:1 ratio according to the randomization principle.
Clinical data of all study participants were collected and
prediction models were constructed using XGBoost machine
learning model. Meanwhile, the aspartate aminotransferase/
platelet ratio index (APRI) and fibrosis4 index (FIB4) scores
were calculated and compared with the XGBoost machine
learning model. Area under the curve (AUC) was used to
assess the model discrimination, and calibration curve (CA)
and decision curve analysis (DCA) were used to assess the
model calibration and benefit.

RESULTS

A total of 1087 CHBV patients were included, including 817
in the training set and 270 in the validation set. There was
no statistical difference between the training and validation
sets for all predictor variables (P > 0.05). Cirrhosis occurred
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in 103 patients in the training set, and APRI and FIB-4 scores
were significantly higher in cirrhotic patients than in non-
cirrhotic patients (P < 0.05). The relative importance of
platelets was the highest among all predictors. The AUCs of
the model in the training and validation sets were 0.95 and
0.86 (P < 0.05), respectively, and the Kappa values were 0.78
and 0.74, which suggested that the model was reproducible.
CA curve analysis indicated that the model predicted a
high degree of agreement with the true situation fit. DCA of
the training and validation sets implied that the developed
model could result in a high degree of benefit for patients.
XGBoost machine learning model was significantly more
efficient for the diagnosis of cirrhosis than APRI and FIB-4
scores.

CONCLUSION

The XGBoost machine learning model constructed in this
study based on common clinical information of CHBV
patients has an excellent performance for the diagnosis of
cirrhosis and deserves further clinical promotion.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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AN BB G RHICHB V35 NI T 4,
BT BB AR IRTT . KRR AR 2 S RS 5 o 2
MR (8B R BTATERI(2019/R)) "2 WCHB;
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WG h AR R e (HHEIZ 16 TR )

WA, DL B AT HERRY: (DA AR
TR, Q&SR . B RZEn. 249
BV . BARARUME R . A R . IR AR
PEIFE  PEIARERS T BUH R SR 5 (3) & IFH
Ry A6 5| A 2 AR SO R AN, N2k 4 423
Wi~ MBIk BHZEVE R L iR S AF AR BRI
WO B e e e AR 2 7 o v, P it 7t
X RIBREE T AT A RN A .

1.2 73 WCEMTA 7N Reis i i . 1)
G BIN24 hN IR FEAS ARG, IS, Ak
WH . HBV DNAGE SRl 4. HARSE bR A4
it it-#(white blood cell, WBC). IfiL/MiitHi(platelet
counts, PLT). Hfi5& H(alpha fetoprotein, AFP). [
F(albumin, ALB). Ek&[(globulin, GLB). HRAME
FH:F2 M (alanine aminotransferase, ALT). A5 il
(aspartate aminotransferase, AST). 2 BE#4 KB (glutamyl
transpeptidase, GGT). HBV DNAJE .

SR A HE AL EE Y B IE R (http://
www.R-project.org)flIEmpowerStats(http://www.
empowerstats.com) P SEHL. £ & IE A A 1&g
A5 K Y8+ bR 2 (mean £ SD)HITE R E R, &
ISR wh Az 8 S DY o s B 3R, e RAR R A H 2
PeeoR. ARt [l A (F T 2 v A ) Ry > (FH
TR E)H TR AR Z 5. f£H87XGBoosthl
A IR, e R T IR WAL R B BR T R AR
B AL DL bk R A BE S, WE AN
AL E (n-rounds) LA S B AY 1) F000 A% R . B 2%
R ) L5 B 200 R : booster = gbtree, objective
= binary:logistic, learning rate (eta) = 0.3, gamma = 5,
max depth = 6, min_child weight = 1, subsample = 1,
colsample bytree = 1, n-rounds = 100. JEit $REEEA
OO A% B 1K) G ain B 2 i) HY A F50000 A2 & F AH xof 5
BT B tH R AR M E R = (/58—
wEGainfl) X KA EGainfd]. TATTHHE 7 RAMVF
AR bR LIS AT ST B AT VP4 HERREEFIAUC
FE TR R T B8 /), LoglossZR s T AR
55 SRR A 2 R BP0 G AR, B BN R R P& 2
. T (B ZE AN 19T 43 3 0Pk 20 AN S A I A
R 2R A VA RE /1P Kappaftl 12 H T VR4l B or
FRAR Y 2 75 B B I T B, s BEAE A T 3RAT]
W\ % Kappald =0.400f $& 7R fr @ L A BoA R 47
(] AR MR 2 HIDCA 2R LAYPAS IR ARIE F A, 77 2E
CAHZ APPA R R HERE . *P<0.05 B T R A S it
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PLT (10°/L)

11.00

AFP (ng/mL)

10.72

ALB (g/L)

GGT(U/L)

IR (F)

AST (U/L)

WBC (10°/L)

GLB (g/L)

HBVDNA (log10 cp/mL)
ALT (U/L)

I I T T
0.4 0.6

MR R

T 1
0.8 1.0

DOI: 10.11569/wcjd.v31.i13.544 Copyright ©The Author(s) 2023.

1 FNTSHENEZERREE. PLT: (VWG AFP: FIGE; ALB: F1EL; GGT: REMELIAAG, AST: BEFLEN WBC: H4lE T
B GLB: BRE; HBV DNA: OISR AT RIS iiie; ALT: BalRa e,

A FE B
SERFREIL SERFAELL
i
"
AL et

[EHE(L

FFAE(L
DOI: 10.11569/wcjd.v31.i13.544 Copyright ©The Author(s) 2023.

FomiE

HIfE

[EIEA L (L

2 XGBoostlasx IMEHFNCHBESFATIRILEBFFEE. A: JIZREE: B: JoIESE. TP: P FP: BREHME; TN: FLEAME; FN: (BRI

XGBoost: HPREBEARTIIL; CHB: 181t ORI,

2 BER

2.1 Nk E L BIEEAF A Z 6 RAFIE AR AL
N TN Z1087491, F2183: 110 EL A BERL R 523 9l
ZREE(B1THN AN UEAE(27001). I ZREEm T Gk A=
FFEAL 103651, B6TEEE3201. ISR EERIIRIESE 2 (B AT 1)
IR R el B Bt (R 1), 25 HERHBV DNA.
GLB. ALTZ4b, MR RARIRIAAE I R R Seit
Z5(P<0.05)(F2).

2.2 FAEALXGBoosHLE 5 S B A eh i 5 Firfg T AR
S HE N, A P 145 5 AT R ISR A R E
e I VRVEH IR T NZRBA S SRR T
e RIS 53 r ARG (E12A). 24
IoH 44 T EL.(0.90) AT B 44 FRIAEL(0.95) F& 7~ Flr 28 57 [ A5
RN PR A R0 A TR AL RO ATE 70 %5 52 40 5 A B v D )
R, BT WERAE 90,95, i@ FHROC I 28 N T Ak Fr g ~r
FORSTCHB A JE AL 2B 2 [ FUN A RE, AUCH0.95,
PR AT AR AT B = O T R e (3, [13). 1IIZhdE
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ST B LoglossfE N0.15, HER FFREAL I TS 5 5
SEPRME R 2 (A B AT [FIIF, 4 RI%(0.73)FIF 1174
(0.81)F& 7 T 7 ASE 1L 6ok AN 25 s 5040 TR LA A P 7
MIZLRE. Kappald 4078, $&7~ H AT AT SRR B 1
LFfe] A M. ISR TS L X GBoosthl #4552
BRI PPl P Am L3R 2. 2 i 2 2/ TME 5 Se bl 2
i) B R IFH— S (E4A). DCABMZ & XL T
R PPAik 5 AT T0U0) B2 15 R0 LL S SR 28 VP A
BT T IECE AN AT T I G TR IR A
PR P15 T R 28 TS 2L DAt 5 e A S 8 SRAS B U 1Y
EINTILS

2.3 MFAALX GBoosHLEE 5 5T AL 49 3R 3E JATH
FHIGUE RN FOd g 7 (B HEAT 7 S0AIE, B0 E A A%
BUPPAGHE AR LR 3. JRIE A B B 5 R X GBoos b Y i ik
HH R ECBR PR HHE AL ) o3 1) K525, B BV (AE I REAL) 1)
ot 9213451 (F12B). Be ik A B FAE (0. 79) MIBH P i
DUME (0.89) 3 7 BT A N7 AR 2R AE BGF A Hh oo} B AY R
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® 1 JIGFESRIEEIBRERR

FHIE YIZREE(n = 817) KLl = 270) PIE
FH() 36.85+11.49 37.91+11.66 0.173
1EB(7/%) 0.512
S 607(74.30%) 206(76.30%)
i 210(25.70%) 64(23.70%)
AR/ %) 0.744
2 103(12.61%) 32(11.85%)
& 714(87.39%) 238(88.15%)
HBV DNA(Ig10cp/mL) 5.54 +1.82 5.55+1.75 0.968
AFP(ng/mL) 3.29(2.13-10.38) 3.37(2.07-7.36) 0.729
ALB(g/L) 40.77 +4.89 4156 +5.46 0.059
GLB(g/L) 27.09 +4.84 27.11 +£5.62 0.755
ALT(U/L) 47.00(28.00-78.00) 44.00(28.00-86.00) 0.745
AST(U/L) 33.00(25.00-50.00) 34.00(24.00-55.00) 0.694
GGT(U/L) 29.00(17.00-45.68) 27.50(17.25-45.68) 0.961
WBC(10%/L) 542 +1.68 5.45+1.69 0.850
PLT(10°/L) 158.66 +62.11 157.04 +57.63 0.947
APRIS) 0.86(0.36-0.96) 0.90(0.37-1.12) 0.470
FIB-417) 1.70(0.74-1.91) 1.74(0.78-2.11) 0.299

HBV DNA: ZBURSMATEIR SAZNEILER, AFP: BBIASEE; ALB: B&M3; GLB: IRED; ALT: SEMEEERES,; AST. SBIEEHS,; GGT: SaMIEN
fig; WBC: B4BIRITL; PLT: IVWRITEY, APRI: SELESESFSIN ) WRELRISET, FIB-4: LT4HE5-4.

& 2 JIFEBZIRRSESRR

RHIE FERFEEIL = 714) BFE@{k(n = 103) PE
Fhe (=) 36.09 + 11.37 42.07 +10.96° <0.001
1B (7/%) 0.022
St 520(72.93%) 86(83.50%)

a4 193(27.07%) 17(16.50%)

HBV DNA(Ig10cp/mL) 5.57 +1.85 5.33+1.61 0.157
AFP(ng/mL) 11.32(1.98-7.04) 45.60(3.85-19.00)° <0.001
ALB(g/L) 41.18+4.71 37.91 +£5.20° <0.001
GLB(g/L) 26.97 +4.78 27.94+5.18 0.057
ALT(U/L) 64.88(27.00-77.00) 73.19(35.00-84.00) 0.059
AST(U/L) 41.86(24.00-49.00) 58.24(31.00-64.00)° <0.001
GGT(U/L) 38.81(16.00-45.68) 58.52(31.00-68.50)° <0.001
WBC(10°%/L) 5.53+1.63 4.66+1.79° <0.001
PLT(10°/L) 165.48 + 56.72 111.48 £ 76.16° <0.001
APRIS) 0.75(0.35-0.87) 1.66(0.84—1.70)° <0.001
FIB-4117) 1.45(0.69-1.66) 3.49(1.567-4.09)° <0.001

°P<0.05, FHRAE vs IFIHBIE, SIRFERCAELE. HBY DNA: ZEURSMATRIRAZIBIZER, AFP: BFI6EE; ALB: B88; GLB: IRES; ALT:
CaBRaEKBE; AST. SRRAE; GCT: SaBEINES: WBC: BAEITAL PLT: IVIVRITAL APRI: SEELREOIVIMRECEKISE FIB-4: 474

£65-4.

JH-ASE A (R 50 SR I RE B A B s AR Tl 2. B e A
XGBoostHAIHERE 50.88, AUCH0.86, /A B AT
B R IR (E13). A [\I#(0.5 1) AF1PE53(0.96)FE 7~
JIT 28 ST AR A B R S AN $A) i R TR LA R
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TR HE. Kappalti .74, $E7 H AT L AR 4G
EER R RE LA B ) T s PR (RR3). A il 2B R
BrEEE P UIE S SE PR E Z AL A R A — Bk (1&14).
DCA 2 F&7R Bk £t 2 X GBoost Y Al 5 42 T
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& 3 JIGEASEERENTMNIEIR

=t YIZREE WHIFEE
RTINS 0.90 0.79
BRMEFONE 0.95 0.89
BOX 0.73 0.51
=E 0.98 0.96
ERE 0.95 0.88
FINED 0.81 0.62
Loglossi& 0.15 0.29
AUC 0.95 0.86
Kappal& 0.78 0.74

AUC: 1B TIERFEHE T iR,

) AUC
// — IRIFEE: 0.86
// — Y48 0.95

T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1=
DOI: 10.11569/wcjd.v31.i13.544 Copyright ©The Author(s) 2023.

3 XGBoost# 2% B RFTNCHBVS HATIELROCHIZE. ROCHIZE: ZikE TIEEIEIIZ; AUC: 2 #E TV E L R,
XGBoost: REEEEFETIAL; CHBV: 120 T 4R,

A 1.0 + B 1o

0.8 1 0.8
o 0.6 0.6
g 0.6 -
i i3
* 0.4 0.4

0.2 1 0.2

0.0 0.0

{IHII\ | \I II r . |I iHHH | l‘ | ; I I | |
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
T FEEA

DOI: 10.11569/wcjd.v31.i13.544 Copyright ©The Author(s) 2023.

XGBoostlg8% IR EFNCHBVEFHATEBIRUERBLE. A: 15 B: JHIESR. XGBoost: IEREREEIRTIIL; CHBV: 18R 275 5

ICIES

il
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— T
012 ¢ --o- by
E_ ++ XGBoosthE Y (II|%%5)
[ — — XGBoostf& 7 Ga[F5E)
0.10 \
008 %
A [ N
=006 L\ -
s N
s 1 ~
0.04 - '1* \\ .
Y \/\v' o
0.02 LV
' \ ,/V.' \ .
) ~ .
0.00 H \’\\\" LN
| \ /»' :
T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
BRI

DOI: 10.11569/wcjd.v31.i13.544 Copyright ©The Author(s) 2023.

5 XGBoostil 285 IR EFTNCHB ST AL IR REILLE. XGBoost: IPRFEEEIETHIL; CHB: 181 IUAT4.

A B

1.0 1.0
0.8 0.8 -
0.6 0.6 |
i il
0.4 0.4
0.2 - 0.2
0.0 4 AUC = 0.772 0.0 AUC = 0.747
T T T T T T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
1S 15
c 1.0 D 1.0 -
0.8 0.8
0.6 0.6
2 B
0.4 0.4
0.2 0.2
0.0 4 AUC = 0.809 0.0 | AUC = 0.785
I T T T T T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
1R 1R

DOI: 10.11569/wcjd.v31.i13.544 Copyright ©The Author(s) 2023.

6  APRHEDFIFIB-41ED FHUNCHBVSFAFIEILROCHIZE. A: APRITES(JIIZAEE); B: APRINES) GRIIFE); C: FIB—41F5) (I14:4E); D: FIB—4
PO GEEEE). AUC: 32k E TVRRHEL RN CHBV: 180 AT SO =

il
B4 ROCHIZ: 228 TIERFIERRZE.

(B E R EVAS BT T E A AT TR VSR APRIVE 2 FIFIB-40F 2 EAT 1 L. 44
FA B3R A FE(E5). SERT5, RGP APRIVESS SFIB-4iF 7 (HAUCSY
2.4 ZAEER ey i N T B EOR AR R ATELL BI080.772410.809, B6AESE HR 43 N0.747410.785(6). B
XGBoostl# 2% IR RS, AT SZMHLL AP T R X 7 BE#/N T XGBoosthlL 2%
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A B
1.0 1.0 o
0.8 4 0.8
06 06
0.4 0.4 -
0.2 4 0.2
O-O‘I\\mwmlw | : : | O'O_IIIIHHIII | | | | !
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
TR TR
C D
1.0 1.0
0.8 0.8
‘E{_ ‘F\\_
22 0.6 £20.6
0.4 0.4
0.2 0.2
0.0 1 AR : | : | 0.0 (TR : | | |
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
T TR

DOI: 10.11569/wcjd.v31.i13.544 Copyright ©The Author(s) 2023.

SRR, AR, APRIVES FIFIB-4F-20 A HE fh 2837
YN ZRGE NI 1) T A 5 S B 2 ) 1 — B At
Z (7). HAE I DCA IR APRIVES Al
FIB-4VF 3 VAL 5 #2521 T 2 38 B AR R 1 =y FR A 1
o, {5 B 1K T XGBoostH L% 27 > A1 (14]8).

3 171E

HE RIS HEHBVIERYL R E, ASEHR, REZE R,
PR T LA IS HB Vi, (XL ERA G
B VEIIRTT 7R, X B2 AN B ) LA AT FADNA,
XA T P B ST AR (RS B o T2, FREd b
CRURT 4955 F5 8LA F GE BLEES SIUTF A 4T AR (1 3R B
FIAE, KT EMMR SR AT 4 S A S B0 2 1
R SR ORI E T AT b, R TS A
i HERA T REAL, (AR 22 R 23 PR 1 3 o I Bl 5E %
{1 5B BBz, o AT (A I ARRE AR (A A AL
R, A7 s IRER R BR T, B Ar TR R AR
ARACDPA PP AR P R T oA 1 R P, ARt 5e A I
PRAE T 3REUA RHA 2 T BE 85 A 2 TINC HB A& R PR
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5 7 APRREDFIFIB-HEDFNCHBV S HAFIE L BUERLE. A: APRIVES (JIIZEE): B: APRIVES @AIIFER); C: FIB—41F4(JII4E); D: FIB—4
T EAITEE). CHBV: 184k O BT 4 2d 4y, APRL: A EHESARG S/ WL 2 P850 FIB—4: 47485 1 —4.

AKX GBoostL #5257 > I Y 04T 1 A B SRHIE.
TR T 2 R W] DA I S A ) SR R
SRR/, AFP. ALB. GGTAHISERS. Il /M2 H
BE R T E AL R A2 Ry, 2 LI iR SR
A R AN D e A A B 28 LI I RRE, ek
TR AN B — ST BEAR AT 58 CLARIE T I/ MRZE
IR JUFE e Al A oo e T 1D A K s s 5 ) R K
25 Y, O IR TR B, T T TPOAE U/ Al
B IR BRI N R R BRI 2 A, PLTAH
S G g% BR AR [ T R EP LTI IR 1o o 2 3 2
{10 JE R Rk, DAPLT Ay F5UM A1 e % 2 St FFFAREA L P
TR E) TR EA I — B0 N RisE A T
196441 IR AE AT 4l e (hepatocellular carcinoma, HCC)
BFH M ME ORI, 05— ERHCCH) EE 2 Wi EYbs
B Britbz 4b, AEHCCE ] LA A F PRI T,
lanFaEfe . 2. IHEE . SRR B AN MR R 72
MG I, FEFFIE R A 1, AH SR 70 3% B I AE AL,
(RIAFP & A 9 T i W 5, 3kt 5 AR 5 1 45 A
L. AEAAMFEG.S g/dL-5.0 g/dL, 295 MG EA
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A 10/ —— APRIFS) B 1.0/ —— APRITFSY
IRIT EIRIT
— Ri&iT — Ri&iT
0.8 - 0.8 1
R i 061
P I
£ 5
& 041 & 04
0.2 ] 021
0 ’ 001 w
00 02 04 06 08 10 00 02 04 06 08 1.0
PaE = PRE =
C 1.0 1 —— FIB-4{¥5) D 1.0 —— FIB-41¥4)
ity 2itay
— i — Tty
0.8 1 0.8 |
i 067 &y 061
& 0.4 & 0.4
0.2 1 02
0.0 - A 0.0 1 ]
00 02 04 06 08 10 00 02 04 06 08 10
KPS REHIE

DOI: 10.11569/wcjd.v31.i13.544 Copyright ©The Author(s) 2023.

) — )RR A NG A T 1R RS, 3 A
J = A, HAMN S S AR R 3R Atk 97K, T B AT B
82 R4 45 B BOZ AR (FeRn) 165 BE 7, AL,
H HFFeRnFk IR A 2R (14 it -GG Thz
T PP B ) T 40 45 2 TR AT b o 4 i P s, e —
PSS A", HA s BB T73-304 B 2 R IH P 35 455 1
FERE, tH2 2 SN T4 B 453 45 1 B ™, o FLER
FERFFCIE I GGT 5 B4l [ ALT S, ASTAH L X gAY, B] e
HA BRI, X5 AW 45 RAR . B
AFEPAETAERSS )1, HETHBVEEALRIR R L R
3%, X FECHBI RS A0 5 oA AR Je k18 152
JRANE]. BEAERIE 7T 3 W CHB B 6 5 4R R4 B A TR AH 6 5%
210 R AR RS I CHB R & A4 K CHBYR AL
i N2 5 B, XA AR O CHB A R AL 1 =
IR 2R, ASHIF 704 3 5 BRI 7 28,

4 518

B RMSRIFAE— T MR BRYE. 58, FrE 9Nt 7e
SRR AT IR ERIRTT, G097 Ja I B e 75 i
FA TGS AT T G R HEIRTT )7 256 F R (I BA S
FOUER. 85—, BT R AR R AR A B G 5O
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8  APRWEDFIFIB-MEDFUMCHBSHAFIBLIARENLE. A: APRIVF/(JII4:5E); B: APRIVF (GIIEEE); C: FIB—41F (JII4E5E); D: FIB—4
TS GEEEE). CHB: 18RI, APRI: AL S/ ML RIS FIB—4: 4F4EE 4.

TABIEI20%, H ATE S R AU — B, H AT
SRR ZREARMISCRE. Ha, AR AL AT
T AERRALE, (EORBEAS B SMREA S (BRI, Xt 2 H
I AIE TE 45 RAE SN ERT 32 21— € B JR BRI, 28T, H Al
A5 IR iR P 00 A B A R AT AT 92 rh 25 AT 21 1A,
AHF T 5 RAORBEVSUE DI X GBoostHL % 27 ST AL AE
CHB & F AL T A I e

A db =
S0 52

154 2 R IT 48 993 F5/E Y% (chronic hepatitis B virus infection,
CHBV)if & Al & — AN R 1) 1, 7RI AR A RAR
R A 2 RIS DRGSR i ACRE IR T A S8 2. JHF
TR RAREE S A R 55 R R AR R T HE W] 2, XA
15 AL JC BV Ak ORI FE R AR, B AT S
TR L2 T AL 7 ST B = 1.

L

AW I E SR CHB VR FIAFEES . 0 DL R I
T SEFR bR BT R ST AR BRI FE S TEHL(e X treme gradient
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boosting, XGBoost)HL#5% > HE 7Y Tl FHAs A6 fr G R
B NCHBVEEfefb 4 ot WifE. seHpiz
7.

gl

SET-CHBVEH MRS VR LA K 8 R F Fa b S5
ST T CHBIE e T REAL OB L% 2 ST, D9 fFHE
R E BRI S,

Eoaliyy

HeH2010-20185F H YU 12 T LRI R R 55— M s 22
W A5 B e e 47 SR I CHB V. 42 BRBEL
JR I A3 1T LGRS 58 2 I GREEFN I UE 4R I
I ZREE B — BT FLIMIE F AR PR X GBoostl
TR, R SR SR EAT N EIE. RN, THEAS
LR M5 /MR LE 2R $8 % (aspartate aminotransferase/
platelet ratio index, APRI). #4455 [H-4(fibrosis-4 index,
FIB-4)iF-43 3F 5 78 i G B RS AT UL, 2% T
VEHRFAE #1281 T (area under curve, AUC) PATFAlFE A [X
I3 B, R 1 2% (calibration curve, CA) Jz 155 2% (decision
curve analysis, DCA) LAV AU HEFE S 3R 2 5

AN FICHBVIE 108741, A iIlZ54£817
i, B uE5E27011. YIZREE A 10341 2 A A,
R4k £ 2 APRIAIFIB-41F4) WH & i T AR A4k i
(P<0.05). FEYIZREE R, P TR0 PR = dfi /N A P A S5
HEE . R I ER R IXGBoosth a4k % ST R
Ja M4 RILRAUCHO0.95, IIFETIAUCH0.86, HE
Kappaft 47 40.78F10.74. CA B £ HE/RAS I T 1% 1 5
HAE DA B O G R . WIREERIBAIESEDCA
2R B BT ST R AT S S RIS R R 3R 25 . W
FLHF R IRIX GBoostL # 27 SR AR Xof T A Ak, [ Tl R4
Ael T APRIVES)r FIFIB-41T 47

CACHBV B HOLEES . P50 LUK IS 2748 b Tl
INAZ B X GBoostH L a7 ST R HAT R4 (1 0 2%
RE, A BT AL LA, 1 B 3R

BEF=

AW FAESE T FH 5 R X G B o os ths AU 7E TR
CHB V@ N HEEALIS AT AT 7. 2T XGBoostfIE34,
B 5 22 A R T AR A AN NSRS, SO A R St
—I3BHETE. AR T H SR TR R R PR} ) 58 B
FZREME, (REERTA JCCHBVHT L ML b7 S 1 06
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Abstract

BACKGROUND

Colorectal polyps are important precancerous lesions
in colorectal cancer, which require timely endoscopic
treatment. For different extents of polyps, different therapies
have different efficacy and safety. This study explored the
efficacy and safety of two different methods for treating 10-
19 mm colorectal polyps, with an aim to provide guidance
for clinical treatment of colorectal polyps.

Alm

To compare the safety and efficacy of cold endoscopic
mucosal resection (C-EMR) and conventional endoscopic
mucosal resection (EMR) in the treatment of 10-19 mm
colorectal polyps.

METHODS

A total of 192 patients with 371 colorectal polyps measuring
10-19 mm, who were hospitalized at the First Affiliated
Hospital of Huzhou University from January 2021 to
December 2022, were included in this study. The patients
underwent either C-EMR or conventional EMR for the
colorectal polyps. Age, gender, intestinal preparation score,
polyp diameter, location, Paris endoscopic classification,
histopathological type, complete resection rate, complete
histological resection rate, incidence of complications,
resection time, number of hemostatic clips used, and
postoperative recurrence were compared between the two
groups of patients.

RESULTS

There was no significant difference in age, sex, intestinal
preparation score, Paris endoscopic classification,
histopathological classification, size, location, complete
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resection rate, or complete histological resection rate between
the two groups (P > 0.05). Inmediate intraoperative bleeding
occurred in 55% (10/181) of polyps and 7.4% (7/95) of
patients in the C-EMR group, and the corres-ponding
percentages in the EMR group were 2.6% (5/190) and
3.1% (3/97); the difference was not statistically significant
between the two groups (P > 0.05). Postoperative delayed
bleeding occurred in 0.6% (1/181) of polyps and 1.1% (1/95)
of patients in the C-EMR group, and the corresponding
percentages in the EMR group were 5.8% (11/190) and 7.2%
(7/97); the difference was statistically significant between
the two groups (P < 0.05). There was no occurrence of
delayed perforation during or after surgery in either group.
The average resection time was significantly shorter in the
C-EMR group than that of the conventional EMR group
[(3.15 £ 0.61) min vs (3.46 + 0.42) min, P < 0.05]. The average
number of hemostatic clips used in the C-EMR group was
(1.31 + 0.88), which was significantly less than that of the
conventional EMR group (1.65 + 0.61; P < 0.05). A total of
164 polyps were followed for 9 to 23 mo in the two groups
of patients. The total recurrence rate after resection was
244%, and the recurrence rate of C-EMR (2.53%) was higher
than that of the conventional EMR group (2.35%), but with
no statistical significance (P > 0.05).

CONCLUSION

C-EMR and conventional EMR have similar therapeutic
effects in the treatment of 10-19 mm colorectal polyps, but
C-EMR has a shorter treatment time, lower incidence of
delayed bleeding, and higher safety and economic benefit ratio.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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SERAT B 2 997 .8%A197.9%, Z R TESiit¥E U,
HAC-EMRAA M1 K 56 B i, it P 5 2 A A 4
IBINERRTR SR, EMRAIRG 451 K e iR, @it
PR FBEE N BR TR B S, C-EMRZFEMRZH 2121
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3 171E
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BREARG T AR HR I USSR B 1 R A Kk SE DI BR 2.
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C-EMREF B RS2V, RETREA LT
JUANITTH: (DR IO G R T JZ AT oK 3 5
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FIA G . 46 mm-20 mmiK) 45 B R A 1A
ST o R ILC-EMRZLAIE MR 38 2 1 L I 2843 5]
NO.8%FN12.6%". AHF 7T H C-EM R 0.6%(1/181) ] )5
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ST 181 190 -
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IspHY 65(35.9) 67(35.3)
Vil 24(13.3) 23(12.1)
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Abstract
BACKGROUND
Portal vein thrombosis (PVT) is a frequent complication of
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cirrhosis, which is significantly associated with progressive
hepatic decompensation such as ascites and a high mortality
risk. Anticoagulation may associate with higher PVT
regression rates, but the safety of anticoagulation should be
considered.

AlM
To investigate the efficacy and safety of anticoagulation
therapy for PVT in patients with liver cirrhosis.

METHODS

We conducted a retrospective study of cirrhotic patients
diagnosed with PVT from January 2018 to December 2021,
comparing those who received anticoagulation therapy
to those who did not. Thirty-two patients received low
molecular weight heparin (LMWH), warfarin, or rivaroxaban
(anticoagulation group), and 52 were untreated (non-
anticoagulation group). All patients were followed to
assess the evolution of PVT (thrombus regression, stable,
and progression) and the adverse effects of anticoagulation
therapy.

RESULTS

A total of 84 patients were followed for a median 13 mo
(IQR: 6-24 mo). Thirty-two patients (38.1%) received
anticoagulation therapy. Anticoagulation therapy was
associated with a higher PVT regression rate (50.0% vs 23.1%,
P =0.010) (univariable hazard ratio [HR] for regression of
PVT with anticoagulation = 0.300, 95% confidence interval
[CI]: 0.116-0.773, P = 0.013; multivariable HR for regression
of PVT with anticoagulation = 0.185, 95%CI: 0.061-0.560,
P = 0.003). Anticoagulation therapy was stopped in six
patients because of adverse effects, of which two were due
to abdominal pain, two due to gastrointestinal bleeding,
and two due to hematuria. Symptoms improved after drug
withdrawal.

CONCLUSION
Our findings support anticoagulation therapy in cirrhotic
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patients with non-malignant PVT, since anticoagulation
seems safe and associated with superior PVT regression rates.
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TR g, 5 RE AT I e 2 ARAZ B H A48 %,
T R B, HLEG T AR B 9PV TRE &, {2 %
AR L.

V=14
AT ARALPVT % % F0 8k 04 I 0 RO Fn ek

Tri%k

FAT22018-01/2021-1234 B APV T AT AR AL & AT
T CRIEAT R, WA G T 0 B S R s
VBT B BT T AL 2B kT AT R Ak
MRBAR I HE G IT (FLER 8 7T 40), 5200 K8 J7 (FE sk
BT L), ST B E AT, TEPVTR R T (fAe
HIR L AET . BR)VARIERE TR BB

ZE

2 338445) B H AT T P AL13 motd 5 (IQR 6-24). 32
%) B (38.1%) L WEE T, WBELSKZHHIPVTH
18 B AR £(50.0% vs 23.1%, P = 0.010)PVTH4E 8 57 =
)2 44 3% % FHR: 0.300; 95%CI: 0.116-0.773; P = 0.013)
(PVTHEE4 97 =12 49 % % FHR: 0.185; 95%CI: 0.061-
0.560; 2 = 0.003). 61 %4 B R B RS AT L4806 7,
HP 24 B L TAAE 25, 24 I o A 2, 24) IR T ALiE
A fF 2, 45 25 )5 JE AR

2t
ROV TR LER X HITRACPVT RA s 877, B A
ARG NTFRZ A, S AABHOPVIREE,

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.

TR 1 koA, IR, FER

FZDIRE: [ # Bkttt (portal vein thrombosis, PVT) & AT A2
Wy w RSt R, BIEKFRATHAT 2 it R RA2 248
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%, TR Z. ABFR AR APV T & % 64 =
AT, E S FEE v I7 AP ARRALPVT A 224>,

SRSOR: E4 BRE, BSE, SHRE. FHB BRImesigs
3. LA SEIVAYE 2023; 31(13): 562-570

URL: https:/mwww.wjgnet.com/1009-3079/full/v31/i13/562.htm

DOI: https://dx.doi.org/10.11569/wcjd.v31.i13.562

0315
T ik A% (portal vein thrombosis, PVT) 2 gL WL
HIIE, 14E KR HA.6%-16.7%, HIRZH1.4%-26.1%. HIH
B A A Fr 712 2R P 1 i 3 ™. RS APV T
RIS B S AEAN F R P A — 5. Pan%5P2%
R MR, FHEALPVT RIS I AIH % N10.42%(95%CL:
8.16%-12.92%), & I I % ~13.92%(95%CI: 11.18%-
16.91%). 1B BK ML SN 044 B 45495 0 0L Y sl 2
kB R AEPVTHISERIRZR. StineZ  Hi0HE ] i ik i
i IE P TPV Tk fi e i R A7 S 6 R 26 (HR: 0.86,
95%C1: 0.80-0.93). | IFEHK ML <15 cm/s 5 AKPVT
B FEAISE(HR: 6.00, 95%CT: 2.20-16.40, P<0.001). | TE#fik
IMFREENG A B L N Rz #3145 Bh T HHE AL B EH PV TIE
J&. MetaZ3 {2, SR TV LeidenZ&A8 Rt i i
G20210AZ A 15 FFEEAL SR PV TR 3 AH S, i
LA B CMIEL SR W] B 5 L 5 PV T
RIFTRE, PV TR FFAELL 4R 5. StineZ " IEPVT
5P A £ 3 AT M AT D R R AR AR (A I /KO R iR SR T K
B S AR SC. BETX SR RS R, 78K 2 R %
FER, PYTHIAEAE S AR, H i RS 2 (A7 AR TEAR G, itk
b, BFRE AR %3 (FIPV T-5 A A 5 A0 T 2 1 AR 5,
Senzolo5! & BLPV T FIF B i 22 (1 A4 K. 6 3 (Child-
Pugh BRICHI*}F-Child-Pugh A)/f) A=A 520 B K, I 75wk
FHPVT R GE 3 EE R ) e 22 I R L SR 2 R TS

JUE RS FREAL R PV THT AT 28R, (B K 23
HH (48%-70%) FE24E N HHEIIPV THEEY, IFREALPVT
A PURA YT IR (EER N, 7R R,
Z SRR TSR T BRI E AR PV TR Y
A fEHY, AR TPV TR S ks EA DS H I, BT
R AT HE— DRI SR KU, PRl vE T L
JFRE A, B 38 v ) 22 A T R 1) DR

AWTE B AR UG TT FFREALPV TS 1T 3L
Flz Atk

1 #RRT5E

1.1 A FAi1%652018-01/2021-1212 W APV THIATE{LL
FHAT T R T PV T2 A 2 2
FEVEAL, HETHE L334 (computed tomography, CT)
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B EHER 1545 (magnetic resonance imaging, MRI)iESEZ (]
T Ik B S s G175 [T . ARBIE A ) AR AR
NS =18%, LW NI A PVTH . FF R
FRERTEPEPV T2 L AEPV TS Wit FRE U7 5 78
IrIR PR BRI

RV oM, BEW o NP Prstia T NS
TBITH. B IATPUEE ST HImREE A HE, RS &
HIRE, BFMGR =, e S HET 7T A BN
2B R kE Yy, 7555 —RBETT (L H 312022-03),
Z:CTEMRIIESE, PV TR AR A()IHIR (5 4 8iH
7). Q) e B3k . PVTHEAZ I AR M), 7IACH
PVTHIB(GEA B, A, il v APt a YT I
AN R
1.2 i IGIRGORI A S o P e, EAR AR
PES . FEREACRE R . BRI AT K BRI R R BI  Fik et
s sE . B TRk ke T TR S, [FI il I
ANBRT . R R R . [ BrAREAL EUIEAINR). D-
TRR, PrEt gL, SR A EEMYLIE
K. HHHEChild-Pugh P40 FIZRHAH R B (model
for end-stage liver disease, MELD)i¥-4). 23t 8l i I &
I IRRIKTEE « MR RE YL PFAP VT, CTEMRIEE —
BAUFSZPVTHRAL.

BoitSEALTR B FHSPSS 26.080 2 1 k4T H e
AT, THE TR Dlmean + SDELH A B (VY 7047 B R,
A 18] LR e 36 B E 2 50 38 (Wwilcoxon Mann-
Whitney UK. TR LABIAL(E 4 %) [n(%) | %R,
28] LR FH K e B Fishe kS A 6. SR H Logistic
[ BEAT B R A 2 R A, P<0.05 8 E A Gt

2 #ER

2.1 B R AER N AR AT AHTE TGN N 841 A AL,
PVTE . BE LB RNTE(69.0%), THHER(54.2+9.2)
% F I R BE G, HBVERHC VI GL5 114
(60.7%). BEVFHIHR A7 TE]2413.0 mo (6.0-24.0). /EPVT2
WriNF, 21451(25.0%) AR A4E(Child-Pugh A), 6315
NRACEEIIITAEAL(Child-Pugh B: n = 55, 65.5%; Child-
Pugh C: 2 = 8, 9.5%). Child-Pughi¥-5>"F-¥) M(7.6 +1.6)57,
MELDVF/F1I8(9.3 +4.8) 7. KZHUB LA k5K
HILSE @ = 59, 70.2%)E N 8% R #Efk 5k i6 77 @ = 50,
59.5%), RAT 1561 & (17.9%) 6 PUIBA . ke 2R
FASE. FEZMPVTHS, 63451 5 (75.0%) A 157K, 18%1E
(1A% A NG, |1k 98 B 914 mm(13-17), AT FE
N59 mm(52-66). | Ti5f K MLkE47451(56.0%), i F M5k
1M F29151(34.5%), g ik A2 841(9.5%), (R 1).
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2.2 WEEITH RIAEE ST BH QAL PV T H8 &
Yed% 320 B (38.1%) 832 T Pkt yT. fEBUBHG T A
Hh, R R O ELB R (P = 0.001), I/ NBRGHHtE  m
(P = 0.004). FEPTEEIR YT 2H 1A B 1] (P = 0.002).
INR(P = 0.003). & HZLZ (P = 0.001)F1Child-PughiF-5+(P
= 0.014)8 . Prstiay T 4R HED AR T 4L I A %
LRFFIESA I T 22 7. 7R LRt a7 @ = 32)F3EHT
BBIT H@m = 52) B3 PVTHEIERN, BATRIBUES
JTHPVT HHE R 5(50.0% vs 23.1%)(P = 0.010), (22).
2.3 LB IEIT A BB IE IT 0 R B 2611 A (81.3%)
B R PRGTT (1351 10 mefE H 1IK; 9 34
15 mgft H 21k, 3 wkJiE BUN20 mghd H 17 49 53 b
R FRFER, JESUHFNRIPHEL0 mgak20 me, £ H 1K), 1
1] 58 3.1 Yo AR T I 26T, SHIEE (15.6%) 1%
HEARIE YT (INR H #72.0-3.0). BFFE & F, FIKVDHELS mg
H21%, 3 wkfa 20820 mghE H 1IGETT A 10 mgh H 1
PV THEIE R 51(66.7% vs 46.2%), (BZER LS5
X(@P=0431).

PUBHGIT PR ALRE U (3] 45.5 mo(IQR: 2.3-12.8).

14451 F5 55 (43.8%) HLEHIG T T RFELIT [H)EE 6 mo. 252 R1K
WHHRTT ¥ S B A R RSHF IR, For2flh
DU, 200 B LR, 145 B B4R S AT H f. #2524
TEIRIETT 38 AR L9 £ TR R AT M I A LR AR
7. 6 AT 2 5 FLRER . I PR B AIE H IR R 3
o, K3,
24 PVTHBARR A F LR A F S M EASHER B
R 2T EIR, PUAHATT APV T H8 [ — i 7 e [A]
Z(HR: 0.300; 95%CL: 0.116-0.773; P = 0.013). ZX &%
MR, PVTHEE S5FEHHR: 2.270; 95%CI: 1.201-4.294;
P =0.012)F1FEEIT (HR: 0.185; 95%CI: 0.061-0.560; P =
0.003) A fi AH R (5K 4).

3 171E

PV T2 A 3 3 WL H ™ BE A AE. PVTHIRHIEZ
1B RATE AT B N AL A, ELFE I PO 1k A SR A
¢, AT A A3 R ER K B R LK. TEFRATRIBE AL
o, G 471(56.0%) B MR T K, 2911(34.5%) &
B AR T R, 811(9.5%) &3 AR A T
fik.

- FEFGE A, CTRIMRILE A AR G H AR gk
J&, PV TS HH kel FLf R AT LA TCIER 2
16 b . BARMESE FIPVT oy & rEAME T, EIGE L
HAR BRI X i, — e NI R E LA IR IR R
PR WIRT60 R B, e LPVT A Z 1, (HIX— W
Al e 2, o E RN OHOE, AN DR E R
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R 1 FFEREPVIREBUHERIGERZRILN(%); mean + SD; SRATEI(EUDATEE)]

£E 845(100%)

FH() 54.2+9.2
MBUEE/L, B %) 58/26(69.0%)
FHEICHRERN, (%)]

RERFYHBVEIHCY) 51(60.7%)

TR 16(19.0%)

Hih 17(20.2%)
B8N, (%)) 18(21.4%)
K, (%)] 63(75.0%)
BEAEREARERSK T, (%)] 59(70.2%)
BRSBTS 1, (%)] 50(59.5%)
BEAEIRUIBR. BAEEZF A, (%)] 15(17.9%)
Child—PughiiZ4) 76+1.6
Child—Pugh%(n, %)

Child—Pugh A 21(25.0%)

Child—Pugh B 55(65.5%)

Child—Pugh C 8(9.5%)
MELDIEA) 9.3+438
MV RTE(10%/L) 66(43-103)
JRRINESREVE(s) 15.4(13.9-16.8)
EFRRECEEINR) 1.3(1.1-1.4)
D-_B{K(ug/mL) 2.4(1.0-4.2)
FUERINERIIL(%) 61.4+17.3
MERABZLZ (pmol/L) 22.2(13.6-30.7)
MEBEB(g/L) 32.0+55
M5B EF (umol/L) 68.5(57.2—-80.8)
[ IEFRREEE (mm) 14(13-17)
IBHEEE (mm) 59(52-66)
PVTEBL(, %)

[ JERAK 47(56.0%)

fp7 e CERRK 29(34.5%)

eSS 8(9.5%)
B&I5(mo) 13.0(6.0-24.0)

HBV: Z BTSSR ES

Jo I TEDR FFREAL PV T 20 S MR P, M I, BARYEPVT
ARG R R BT 4325, AT ifL 3 R 2 e
i O X EEREIRE, FIAK R SMEIREPVT, 15
M, N 2% B AR SRR EP VT, ZEFRATHIRE T R, 1841
(21.4%) A TEISWPVTES LIRS, X T4 5 m,
JEH R IFREAL 3, BB FEPVTI AT BE.

Zhang I, o2 LR EASNTIE R Z R E
#r, BRDIBR AR RN B T BEAGIA YT #A] DA INP VT
ek, ERATB LR, REHUEFAH NEL T F ks
1BIT L@ = 50, 59.5%), R A 15615 (17.9%)H BV
R B FEEF AL,

JIFRE AL PV T £ 25 4 FH 0 E IR 97 A AIE 4% 1E 76 38 i,
HE o A R FHPVT AT B AT, Qi%E!™IE 1470
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s HOV: AU SRS, PVT: [JERERINME; MELDID: ZRHFHREENTD.

FAF BT 78 B BE AL B T R, — i MEPVT R A
NO0-70%. KHHE kR, BT SR BoR, —id i
PVTHIAH KA N39.8%(95%CT: 35.4%-44.4%). 1E3,
IR AL R, AEPTREIA T 415201 f, 1241 734 (23.1%)
PVTIHIR, HIPVTHIEZE—dHEPVTR A %) H23.1%,
KFudbiar 4. mH, L RERERM R ZHER
SRR, PUBHGTT PV TEEE M g K &, 4R
M, FERFREALPV T b, XHTEA T 1) 2 4 YA AR AT
FEAAMR. BRILZAb, X T aX R, WENAZEZPIRAYT,
R 2 2iptiary, R 2 /b E, siggivEi
Z AT, H ATEBA B R EE SR,

SCHRARIE! Y, BLEEIR T PV T HE % 428.2%-
82.5%, ‘i = T AEPUEHE YT # (2.6%-34.4%). YUEEIARTT
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Fe0TS

R 2 BT SAREDETS FHELPVIEE BVRHIEAIGPRZRILN(%); mean + SD; SRAIEI(EULEE)

FENEBETS A mEEess4A P

se=110)] 52(61.9%) 32(38.1%)
Fhe (=) 52.9+9.1 56.4+9.1 0.084
MBS/, %) 34/18(65.4%) 24/8(75.0%) 0.355
FHEIRERIN, (%)] 0.353

RS RFHBVEIHCV) 34(65.4%) 17(53.1%)

it 10(19.2%) 6(18.8%)

Eh 8(15.4%) 9(28.1%)
=y 5(9.6%) 13(40.6%) 0.001
fEX 42(80.8%) 21(65.6%) 0.120
Y e e G 36(69.2%) 23(71.9%) 0.797
e G N m 33(63.5%) 17(53.1%) 0.349
BRI, RS TFA 8(15.4%) 7(21.9%) 0.451
Child—PughiZ4) 8.0(7.0-9.0) 7.0(5.0-8.8) 0.014
Child—Pugh%R(n, %) 0.106

Child—Pugh A 9(17.3%) 12(37.5%)

Child—Pugh B 37(71.2%) 18(56.3%)

Child—Pugh C 6(11.5%) 2(6.3%)
MELDVES) 9.9+4.7 8.4+4.9 0.159
MV RUTE(10%/L) 57(40-88) 84(58-118) 0.004
SRINBSROYE(s) 15.6(14.4-17.5) 14.1(12.6-16.1) 0.002
EBFEICEEINR) 1.3(1.2-1.4) 1.2(1.1-1.3) 0.003
D-_E2{A(ug/mL) 2.4(0.7-4.1) 2.4(1.2-4.6) 0.212
FURRINEGIIL(%) 58.1+17.6 66.0+16.1 0.054
[MBERABZLZR (umol/L) 23.9(17.8-36.1) 16.1(10.8-23.7) 0.001
MEBEB(g/L) 31.3+5.0 33.2+63 0.136
[EHE (nmol/L) 72.2(57.1-80.8) 65.3(57.5-90.5) 0.422
[ JEPEXEEE (mm) 15(13-17) 14(13-16) 0.319
IREEE (mm) 57(52-68) 61(51-64) 0.366
PVTERL(n, %) 0.419

I JERAX 32(61.5%) 15(46.9%)

AR CERRX 15(28.8%) 13(40.6%)

e 5(9.6%) 4(12.56%)
B&5(mo) 17.0(5.3-23.8) 11.5(6.3-24.0) 0.294
PVTESER 0.010

HIR 12(23.1%) 16(50.0%)

foE 30(57.7%) 8(25.0%)

HE 10(19.2%) 8(25.0%)

HBV: ZAUBFSIRE; HCV: INAURTSRE:; PVT: [ JEFAKINIE; MELDI): ARSRESAHRIE RN,

B R AR T AEPUERT T #, AP TS
S, T ELARE PR LA ) 7 R R ) S P B
WangZe PR T, PriltinyT 5 i e
SRR 0.78; 95%Cl: 0.47-1.30; P = 0.34), 1 1%
A RIAFAT IR R -1 (andede 2 1 Fh2%, Child-Pughi4y,
MELDVF53, IRl R ikt [8]) Shustia s fa
MR R E AN 3T APV T B3, BrbtiaIT &4
AN, RO IR, FATR IR PV TH
R T AR (50.0% vs 23.1%). 324kt g
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HILER24, 1 pR245, JEAGTE (2R 24, AR
SRR AEZRN18.8%, HIM R AEZR 12.5%, THHIE H L
RAZN6.3%, 6l BT fa FHB RIS, X tes
5 SRR TE AR AT

Hh [ LR TR T ) 32 AR A A R S e
RYEPV T RS M 16 35 LA B I A S e 380 iy 5 M e k.
Baveno VIZEIRPRIE, Jrltiayr e H T A0 s
H)iL6 moW [ TFEIK = T 58 4B 3 (>50%) A2 12 %,
FEEAE R EERIKZ B BIQATEIRPVT, ik
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£E3251(100%)

nEers n,% EIR (N, %) FRTE, %) HEN, %)
FULDIE(10 mogEE1R) 13(40.6%) 6(46.2%)° 4(30.8%) 3(23.1%)
FIKIDIE(15 moEEI22R x 3 wk, /5 20 mgZE1R) 9(28.1%) 6(66.7%)° 2(22.2%) 1(11.1%)
T SAF=R+FEIDIE(10 mgEEI1R) 1(3.1%)" 0 0 1(100%)
RO SAER +AIEDIE20 mgEH1R) 3(9.4%)° 1(33.3%) 1(33.3%) 1(33.3%)
EDSHER 1(3.1%) 1(100%) 0 0
HEEM 5(15.6%) 2(40.0%) 1(20.0%) 2(40.0%)
AERMN

FIEIDIE S (2fB)), MER ML), EHELRI B

EEM SEEEIm Bl

FEBATEYE(mo) SO a

FUROTE>6 moln, %) 14(43.8%)

© P =0431; " XD SFEFRBM17 dFUFET8 mo); & XD SETRDBUEMS dIUEHAEIS 15 mo), 7 diLiBaIS7 mo), 8 ddLiBT13 mo). PVT: 7]

BRI

AR ZEE ] BU(3)PV TSRS R I A3, ol AR
T4 FERE ARG L 6 PR AR Tk 32 TR i AR A
FE(<50%) A, W ARAE R IR VI (1 mo-3 mo)Hidk sl
M 2E SR R R Rk, BE PR YT, 7R3
IR TR, 3201 3 (38.1%) 5 1 Brlktifyr. Pt
I 4 R IR I A5 DA R /i o 2 s v, e
IMEFFERE . INR, I35 &AL R AIChild-Pughit4r34
BKP<0.05). PrtinyT HAEHEDTEA T 4 3 i Ho At
BRI W22 5. X REMRERA RS T BB
AR, TSR VR I B R (] INR. i AL AE
Z1. 3 MIChild-Pugh V- /3 B8 1) & EATHURHA YT .

SCHRFRIERT, Pt IRTT R e R TR, 285
PRy TRF R Bgk A RIS POk B4 R BTsE)
Y. TERRATTITE LR, 26451 5 (81.3%) B R kb Bt
HBIT (b 55 e AR TR, S35 RAI b gEL0
mgik20 mg, B H—R), 1615 G.1%) 200 7R
TBIT, SBIEE(15.6%) B2 HEMIETT . idk— 20 LR
RIPIELS mgBEH2IK, 3 wkfa 920 mghE H 1CFIFRIR
YWHEL0 mghg H 1KIGYT PGPV TS I, FAT TR IR
FHEABEPVTHEIER(66.7% vs 46.2%), H% 3 TL4:
THERE (P =0431).

T =1 38% (M A S 5 AEPV T J5 -5 1
HBHGIT G AT e R PVT! ™ EASLAEH ™ d K10
PUBHAYT, Rl RS IR (3. 0 T I RE L PV T &
PUktIayT FE s RE A 2 K] 2 Baveno VIFEHRPEL
PUEHAIT ROZ()JERF 2 PVTHHIEBZE /6 mo; (2)7E551F
RS RE I B, PV TR IE 5 )4k s hiikt; )Rl ik
SR B R AR AT R AR 28 5 HA IS SR R XU, %o BT
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HPVTHE G Ak Ee k. ACGIRRHE R Ak &
TSR T Kk Bl AR DK AR 2 AT 6 moKI ikt
TBTT. ARSI B Kl 2R B K AR R 6
mofE B UEEYT. EIRABIB T, PistaTT AL
B D5 A 17)45.5 mo(IQR: 2.3-12.8). 14451 H 5 (43.8%) ikt
YRYT FREER R]HE I 6 mo.

4 Eie

B2, AT TR SR EECP VTR A
BHETT, BUONHURATT M 4, T B S PV T E
SR, BRI, o T [ BPERT T o (AP FE, TR
FEA AURSPERT FORAE SCIX L E5E I PR A AT R

sppA e =
=

I T ik 4% (portal vein thrombosis, PVT)S2& gL i WL
FERNE, B85 22 it 5 A P 7 B A P38 I 3§ n. PVT
5k S8 AT D B R AREE (U IRIK . HA ) A sy
BET X B AR, FFREALP VT B3 Htia 7 O
PEIEAEIG I (R B TPVTR] 5L Tk ARG H I, Bt
IETTATIE— PRI o A 0 KU, DR TR T AT
T B8 T ) 22 4 M e R Sl

Zal

AFE VR ST FU ) A LR T AL PV TS I H
Rtz b, WITRUR LS I REALP V TG 3 B% 5 32 Bk
9T, SR A ZIPiERR YT, 2 /DR, DTkt
f8FH 2 A 1], A2 75 A2 4. IX XS IV AF AL PV TS

2023-07-08 | Volume 31 | Issue 13 |



FHAN, 5. R BRI snReT

& 4 Logistic@|Fi#1 T PRRNBRARDHPVIEBMEXITELATNRR

e BREDT ZREDN
== HR 95%Cl P HR 95%Cl P
T 1.698 0.989-2.916 0.055 2.270 1.201-4.294 0.012
HBIEE/L) 1.541 0.556-4.267 0.406 = - -
AR BYR R RS /T /E) 0.896 0.513-1.567 0.701 = - -
EBRrETmB) 1.391 0.441-4.388 0.574 = - -
fEXTTA) 1.312 0.750-2.295 0.342 = - -
REAARARERSK B (TT/A) 0.391 0.129-1.188 0.098 0.383 0.113-1.293 0.122
REERRIKERSK B STS (70/8) 0.462 0.174-1.222 0.120 - - -
BEEIRURR. BEESFATA) 0.702 0.222-2.218 0.547 = - -
nEesTs (o8 0.300 0.116-0.773 0.013 0.185 0.061-0.560 0.003
Child—PughiZ4> 2.247 0.962-5.245 0.061 = = =
Child—Pugh%(n, %)
Child—Pugh A 2.273 0.823-6.277 0.113 = = =
Child—Pugh B 1.366 0.532-3.508 0.517 = = =
Child—Pugh C 3.857 0.451-33.024 0.218 = = =
MELD}EAY 1.701 0.851-3.397 0.133 = = =
MV R8T 0%/L) 0.938 0.572-1.538 0.800 = - -
SRIMASRYE(s) 4.131 0.643-26.555 0.135 = - -
EFRREICECEINR) - - 0.999 = = -
D-_2/Nug/mL) 0.573 0.252-1.305 0.185 = = -
FURRINESIIL(%) 1.544 0.724-3.290 0.261 = - -
BB E (umol/L) 1.192 0.575-2.473 0.636 = - -
MEBEBS(/L) 1.516 0.775-2.967 0.224 = - -
[EAEF (wmol/L) 0.552 0.153-1.996 0.365 = - -
[ IERRXEEE (mm) 0.863 0.404-1.845 0.705 = - -
IR E (mm) 1.037 0.536-2.004 0.915 = - -
PVTERL 0.699 0.356-1.372 0.298 = = -
I JERAK 1.783 0.713-4.457 0.216 - - -
PARIE EEPAX 0.581 0.227-1.489 0.258 = - -
fRERAK 0.817 0.181-3.695 0.793 - - -
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JA, 5 wk; 6H, 6 mo; WEME S, AEE &, B P E bR AL
IU = 16.67 nkat, X{%{log, %&4tuv, F5r %, AL, RiE
1107 g55X 107 g2 KU1 mg50.5 mg, hrefskh,
HEykimg, KEmmm. E RS AR T8
FISCR) R, BN R AN S BEd, (HEERS mghl 58 mg/d.
TE—ANHA A5 WA 1560 BRI, FanA
RE'S ilimg/kg/d, TN 5 Rlimg/(kged), FL7EHERS S0 A B
Gu—. AR BRCA . ZHIX 2, i, 2 min A2
mins, 3 /AN A3 hs, 4 A 24 ds, 8 mg AN &8 mgs. N F
N5 d; 15F0RA 15 g 10%4E /K AR R 40 g/LH S,
95% PG A% % A1950 mL/L 2 5% CO,M 50 mL/L CO,;
1:1000'F FRRFEN N1 o/L'E FIRER; HEESEE R
736.8 pg/mgh N B FiEE H &L B ER36.8 ng/g;
10% 7 % 4 3 249560 mmol/LEE 100 g/L % % #i; 45 ppm
= 45X 107 B e FE IR (AR 38 B F r/min, #858
H g AR ES AR R, —#LL “kg” FoR.
2.5 it FHS FiFEA S A (DR H/ANEs (2)
FEIB R SESCREF; ) RARI A TNSG % (4)FF
APIH KRB I SONSr, (5)E HEHA NS vo;
(ORI TN En; (TMFER R CRMA RSP, 75
it 2, 1SRRI P8 bR E RN N
mean+SD, T35 + brifE iR Amean+ SE. Siit 2% 3#%
PEFHP<0.058°P<0.01(P>0.05A4%). WifE—F T HA
— &P, M FP<0.05F1°P<0.01; 5 =2 H°P<0.05F1
'P<0.01%,

2.6 #F Mk B EZFAREGB/T 15835-1995KF HifiR
V) B R RRUE, VE DS IR 2538 K I F 87,
W —AEARER . AR, SRR, DUBERE . TilUis
g BN, Gt 8 R BT RE T 411000-
1500 kg. 3.5 mmol/L+0.5 mmol/LZ%. & [ EdEAfE
I LI S PR RS B R, 191 16347 4R 600053 2 —
PRS2 B AR — AN, Ravrs)s —AiGw%E, il
T LA A 1R 2. £ — A7 fimean+ SDV %
FERMARFAE 22, — B LASDI 1/3 K 52 A7 4L, #1in3614.5
g+420.8 g, SDHI1/3E— 1 £ W, “FIEE 30/ B AL
K, W 3.6 kg+0.4 kg, LB L. X
18.4 em+0.27 cm, HSD/3 = 0.09 cm, A/ 5 )5 52
AL, WP S E s RN BN S BB 2. A A DA S
IR TCR, Bii%d s, REB /DTS4, KT
SWE, W A S TS, MIRT— A B0 4 W, &S (R
& “0” YHSZ JE4 N0, SRR R AT LIRGER, A
R IRGERR, B1U123.48, 2 ANE/NEUS, WIN 23, 1A
[Ni1%23.48—23.5—24. 4 F H R &7 RILIE, E
E X br#EGB/T 7408-94-155, W119854F4 H 12 H nf 51k
1985-04-12; 19854F4 H 5 {E1985-04; M 198544 H 12H23
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2053 S0FP 2 42198546 H 25 H 108304 115 1 1985-04-
12 T23:20:50/1985-06-25 T10:30:00; A 19854E4 1 12 H 2
£1985%6 4 15H 15 1E1985-04-12/06-16, - 4F-8Hf 51
08:00, N4t 51E16:30. H 4B R B HE 2
BERSE: 4-BE<100, B 305 EIMz; 101<40BE<1000,
H o BB NS VAL, RIEHE. NESCHT S BT A
Koy, BE30LIE 7S VAR AR £ 2 RS, 111486 800.47565.
SER BT R A B F A FAT!
2.7 AR EHF 5 B E FAREGB/T 15834-1995b5 S fF 5
FEEESR, AT SCH )5 4B R FH 2 (8] A5 $ire(a)
MRS IR SR -7 2R, FEF B0 ] (8] 5 43 7T,
M FIRISSCR S BIRAAECT . A S i 1 K E B
BB S I [ SO E 5 0T, 255 SOk R 2 TR —
HESHH, AL T Wb RfF s, h)'s, 25,
Wis., 25, FES kB2 SWE—YF, @EAHT—
T8, MRS bR s AT, WdES R4 5 T
—, AEHATATZR. bR P 5185 5 — K, Wi
VRS, . A5 AT SR I SECET
R —NESCARF T, AR, 15-FU. R
FRE IR B RN AN, PIREESHANG, =8
BN HRE, BWEUERE R BAE.
2.8 EFHEFMA LR ZE (1)U NI R
LU R ERRR: 08 SO E AR DL AN R
I, A3 0Lt B LB 1R 7 2 5 14 & 0 57 ARG
RS (PR PER S b DX ) B 5K M 1) Bk 3T 42
FREEARAE, DL IR TR O R AN A
15 A=, IR S e s S S FH s T
T %015 F = F P DERRAS; (2)LAShY 5T %F
FHCHRFRIR: FrA B FEN 7 7 A8 NGB H 347 304
SEAG, WAZ AR ST ) SO I R B 241 1 B L
B Ty L HE SO (I HE S5 2 5 T F A ) IPDF
FRAR. R A R AME B S B A M A B
A H .
2.9 X THEKRKFE A A TR s B R RN
51 F 0™ K 3B HEB P G H R 51 B A B33 36 1R
%, BPGH 5| B SR ECGR 1~ : ()R]
WAREFERAZMFRBPIIHE T —kBiE 2RO RE
(R Pl 22, B AT RROBLI) B AR, A 5 b A0
Pt 2 H A R R B ORI R B P B R
AR R UCR R VE AT SO () IERRFRTE 51 SCRRR IR
FARRAL. 25451401 Figure 1 Histopathological examination
by hematoxylin-eosin staining (200 X). A: Control group;

e R

B: Model group; C: Pioglitazone hydrochloride group; D:
Chinese herbal medicine group. Citation: Yang JM, Sun Y,
Wang M, Zhang XL, Zhang SJ, Gao YS, Chen L, Wu MY,
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Zhou L, Zhou YM, Wang Y, Zheng FJ, Li YH. Regulatory
effect of a Chinese herbal medicine formula on non-
alcoholic fatty liver disease. World J Gastroenterol 2019;
25:5105-5119. Copyright ©The Author(s) 2019. Published
by Baishideng Publishing Group Inc. #W15RA{E#H KL L
TR HLSRO B A AR B AL PR A H B  B R A% AT A B
51, UK T i 5 BPG AR, L 0B TR 54T

3 FhREXPUEH

3.1 A T IR b SR SCIRRR 8 N 2, N B I T
AR, A UBTRA%cF Ik, AHEE 4, —#&20
AT R CHIBTAL” B RIS SRR E 1.
3.2 MR 1SR 12 A0 B R ] o = 2 2% 35 O
Z 7123(ICMIE, International Committee of Medical
Journal Editors){E# SEAEARUERAT, BARKRIHE N (1)%)
TN B e I NI V€S N i 1) 3 B R
KOTHR; (2)F2 B, FE0 3 & (1) 5 BEHE N A AT
HEVEPEAE G )iz & R R FH W A )G —Fa. 1E
B NAFE SRR, 2803, PR ST AR DBk A A A AT
NGB b AR ZF A TR ot MRS, 2R
WL R IE S, W, WIFER S 4 2 1872 k& (1
NS H LR ATHE). (HFRENERE) Zk
B2 NGIER A O SCE K TTER, AR E LS
—AEE L FLEE R

3.3 e AEH T AL AR, 25 U5 F5 4 T 2R
B, A% a0 sKIBR, HESrHT, AR 2 e BE 2t
= LB RIE T 067000

3.4 FH—1E&BA KA SKIER, 1994450 R 2
REA L, I, 2 T A0 2R Gos i (1) BRI .
3.5 MEH kA A BRI DE RN 48 % SR
PEDTHR 355, SR BRI, ETNGE . FRI2. %
2R TT . PR B ST R RS
Bira. k&0 WET . M. FEREFHIERER
B AT RSB A e TR e A IR A s
Hrea BRI =2 R BERR AR 58 ;. A8 SCE AR H Bk
JI PERHAR S 28t 22 58 k.

3.6 e tson A wg il E KRR EE 4 5T B I
H, No. 30224801.

3.7 s A M. IR B4, #d%, 330006, T
VEAE T 5T I AERR 1, BB R EE IR EE R AL
B, LR 401 R4 H 000 % . huang9815@yahoo.com
3.8 P LAER A SRR RBI F0 S (40 206 A
3507 WEAEE . HINL 7k, SR ME0. B
7 2 IR I ) B A B BRI AR E %) S B T
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BHEFITUIRCR. TR LA ESEM RS R, Rk
U A BT, BlInXE . SRE ISR (AT

RIEPE A SRR TBAERENLAL . SRR S, Xt
HRZEUCHCFRRAE,  anAF Fusxt GO /s, I A LI R R
BUAZWbRdE, Wil ik o324, B 2/ DBk kv, B
2 /D B AN R ST RO 15 LRI 9. 25 RN B
BEE ARG B, A AT A H ORI, YO A E RS
PR, BUAZEST, HERRLER, BrolSdE s B R gt
SEOTIRACEE, R A SR B X RN GE T 2 2 A
B UME (MR B PG NS AR R R E VA IR 1Y), 45
WA AR EE . HERTCR AV s R ANME.

3.9 K4EIF VE RLE R 51 R A 415310 DB,
SR S ST R R AZ s P 2. iR B S [ ] 37 R 2
s g 8 1) B i I ndex Mledicus Y 2 2 3 3R] %6
(MeSH) PN T A1 fR]. 06 LR A SR AR 4 1 ER A,
ANFHERZ I <7 k. R iiE R SR
BR9%; 1B IERERR 2%, B B R MERAR K. 0 O
WS — AN RERS . A A R« bR,
3.10 ESAREE R 2445 FEREAIG A 72 S0 2 S 8
SAHE 0 915 1 MR (1.1 MR 1.2 77%); 2 45
3118, 4 2. P S AT S, ETEIES
PRI 220 bR G 25 IR B2 IE 3. IESC 5 3 HEL (1),
(2), (3), LA NIE & BRI,

0515
N ALFEZA AT B RAZHT 55 5 Al A SR 5 o6 &
1 AR ¥4

B R, RS L ARG 250 i Bt 5T e 8 B R 0%
SEHS. X H T VENAZ VAR, PART AR RIS 075
FA 228 SCHRRIAT, A 20 SCHR b a7 370 Hh 9 D7 v 1
BSTVE iPL s Gsia AT

2 45

SEEG 28 LN A HER F B R A SRR, 1R 4s b B g
GiTie.

30t

LAY B, AR rROE BT A ) 5 SR AR AR T A A B AL
W, AR KR SCHER P B R SR R i, R
A 7 AR, A 20 B B RE R,
AN B ESCED AT AR R I N 2. RN B N
Fk, RNAERAFIBHYE S BAERTE UL, Kig—
A =2 R (AR L), (R IESCHiZ IR 77
A BN B BRI, DU 2 S i 1
filt, BT BB RNAE IESCHZ I B 7 L A — A
FEARMEAE. BOE. &5E, 5—H—ME
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fil o BIAUR, . 1 ZE461E B R IGYT AT SRR L.
A: sy Biosee; Coosoo; Diooee; Eroeoe Frooeey Groee, Eﬁﬂléf@
Wie. O, B, O. A. A HRAERFS.
Guit2 5 25 M P<0.058°P<0.01(P>0.054F). T
— R BE—EPH, MHP<0.051P<0.01; F3EN
P<0.05F1'P<0.01. P J& i BH o] P 36 &% 6 B A%,
WIP<0.01, ¢ = 4.56 vs X IRALSE, TAERMAL N 7. RN
KRBT H AT, SLRI T A5 R ER A
U7, BAANE ML £ BRI
7 RN IEAN,  “-” AR KM, A [E
HFEZ F R REZV5IEXHAER. REMH
JEE: Ft/min, ¢/(mol/L), p/kPa, V/mL, t/°C#ik.
HEINE S, HHER G & Z2%5 STIRAT, 7655

4 22 Lk

ATIRH Mg ” W2 77, BERASCH H B
i FE Rz A - 5 HE Y. SRAB X BN [RIATIE R
R RE DA FER 4 T 78 43 B R, R AE SO 51
Wb b AN TT eSS I A A, SO s EE A, R
1t “Pang®%” W5 bAEAIE S, 5 IECHR LT HE
SCHER IR, AR IZ IR A R A B ARG S,
Ty AR e e, WRFEPTHA N e eee; PCRITVERURK
M, SOk T SR IESCRUAR RS, 5 TE SRS 1%L
FIHE, ARSI 7 L SCRR™. BT 51 22 SR 2 LA
I12-3%SCIE, PubMed, ¢ ERHL &G THEIA T
ARz O BAFE H A ) SRR AR ST N
HE, G N 5] U e S 2 D) AR DG i Y Ak
TR BRSO, TSRS RO S, (BRI
AREE). S, T4, 4, 4, -1k 51, PMIDAIDOI
s BEESI RO 9, (EE G4, 4, &
R, Wk, H s, R, 4, R UT- 1k T

(HRENBIRT ) RIS

HERERE; AT “-7 3, ZAEEN
RTINS 5. A& “ BIEE” WPGEPF RN
“Lian-Sheng Ma” .
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4.4 XeFghm B #0100 Supported by National

Natural Science Foundation of China, No. 30224801.

4.5 i@ iRAE4H #% 3040 Correspondence to: Dr. Lian-
Sheng Ma, Taiyuan Research and Treatment Center for

Digestive Diseases, 77 Shuangta Xijie, Taiyuan 030001,
Shanxi Province, China. wejd@wjgnet.com

4.6 W& SOCHEQEE . B, Tk, 49RA4S
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B, Ml BpIE s Re, SRR BRI R, B &
TP VEIRIR R . B FEORR] 5 — N RERS . B4
FAEE Z AL <7 r R

5 FREFETVER!
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