ISSN 1009-3079 (print)
ISSN 2219-2859 (online)

~ i B &

Hf:
JIi

H e

B

WORLD CHINESE
JOURNAL OF DIGESTOLOGY

Shijie Huaren Xiaohua Zazhi
2025 F 11 A 28 | #33% %114 (Volume 33 Number 11)

wod32ubm-mmm//:sdny

oy AwEm

GBI

4w

11/2025

(e N EY 22— AR | RN AT
W, FETBOGRIURIAE 2 H R 0 5 R T4, A1) 4 [ B
W& A% (¥ CH(Chemical Abstracts, CA))
ISSN 1009-3079 (I 25 S04 17 / [ 2 SC i (EMBASE/Excerpta Medica,

AP P & (Superstar Journals Database)) (i

11> EM)) . {3CHi 2% E (Abstract Journal, AJ)) .
“H “‘“ “H“ “ “M Scopus.  (HFSCRHE ISR (CSTD) ) Al (R
< 9"%771009°307056 FEYSCR.

Soiehideny



VATAVAY) 55 ke 2

B X 2025411 H28H 5$£33% £ 1181 (B 5£7638H))

T
847 L R HHAS AT A AR St i SR

IGEREFER

863 T/ EFRIEEL. CINER . GEIRE N EFE B ME R IGHZER SR A
MR, s

873 ELFERR FAMRIGTH HIRE AR A SRS A VS A5 T AV Foa N &
BN, s, 2

883 MR 1A AR M S B A s s AR R o
AR, BeA], Rz, FHL

891 MRAEA B N AT B BRI A A TR 52
FEARLL, IMEE, E VL, K%

902 HAFFUDFF S HHRPDFFIFEMAFLD AR R — SO RTE AR T 5T
EATAR, AT A A,

911  HUPHIBANC A RIBRIENGINE TR SR BN 7 % BRI R B BT . 07 e O PR R 5]
Ak FER BEZ AR

918 JEIENEFRETT 7% BIRHIIMARS TR

M, BB R, B

W

EAR
926  ENOSTELSIRAIPEE SR N3
TRACHR, T4, A, TRIR, KA, FH

TRBIR S
937  ERHE FIRIRERRISHR ST O 5] 491
B, W, R, i, 200

Roishidenge  WCJD | https:/ /www.wjgnet.com I 2025-11-28 | Volume 33 | Issue 11 |



sk AR E
20254118280 $33% F118

=] =) 872 (MEKiZWT. BRlrSiaTTE) 5iH
901  (HFUENIHIIEE) S5 ERER
917  (HFLE IR ) SN RFbRtE
925 (HEFAEAEAEE) . TIEAE K BFR
944 (HFAENTEAEE ) IE3CESK

N EWE AT R, Hd%, FLOTRESIN, IIARPEZRE S I REREHE LA,
EREOR SECNBHPRERSE G216, AEEREGIAIRE, ERELEIREE
TH, FREP BRI, 15 (Bl R bR &2 Fit) &%
FHSH. AAEHEH PR G E R REMIR E X B R TERRA . IIRPEA AR
fENBEE N AT BZRAEEER . IRRERES LR IE, DRSBTS

SR R FR R RRE AT
KEASIFA Ynds R = vedt; EdRAR ARk ERRORAE RALE; SRR XA
TEA I AR AT #Rwety; IRATERE A meE D4
= Py S EERIGREZHRPIL (RN FHER) B—RE R
rt Z; /~ ;ﬁ e ¥ oo E AT, RIS
mEERA M ER T . KRB ERER R
. . REEREMRAELSE, I 4 (L2 THE(Chemical Abstracts,
Shijie Huaren Xiaohua Zazhi https:/ /www.wjgnet.com/1009-3079/ | CA)) . ([ 2 X % B /[E & X 4
2T AESNEISE editorialboard.htm (EMBASE/Excerpta Medica, EM)) |
T3 AN ~ (X# % Abstract Journal,
(BT B0 AD)) . Scopus, { HSURHEFI
Bl U 1993-01-15 L@, T N PEECSTI) A (2RI BT
| (HFRENBIRTS ) RIEED 4 (Superstar Journals Database)) #k
o H 1998-01-25 Baishideng Publishing Group Inc B Ek
& AR 2025-11-28 7041 Koll Center Parkway, Suite 160, Pleasanton,
R FBRZNG CA 94566, USA (R DB RE) EXFH

Telephone: +1-925-3991568
HATIZHR E-mail: wcjd@wjgnet.com
R A (LY http://www.wjgnet.com

THEL BN F Fhttps:/ /www.
baishideng.com), A #/ i A2
—ETUAELHAT, AERR. F
E— e fa. . WiE, UREH. B
ISSN 1009-3079 (print) ISSN 2219-2859 (online) FeEEEAAARRAA TRAZRNELRBXR.
Baishideng Publishing Group Inc

HE TR 7041 Koll Center Parkway, Suite 160, Pleasanton, RAIEA N
S, 8, 2B, SRR, EHEEIM, 710004, | CA94666,USA AT XA AT IR
AT, R BASESRE IR | Telephone: +1-925-3991568 SRR PR E SO, BRARES

R E—mail: bpgoffice@wijgnet.com BIFERR. AT EHIRE TR, 15
SRpskh, 1, BUZ, 110840, 13 TRIE, 1rEss | https/Avww.wignet.com [ERINRIE =iy s a8
XRBEFTECAR

SR, 1, 248, 250001, LFRA /M, LED | HIE EN

ERNRFE " WEETEFIL N REHEEMESZREERAT HA136.007T £EE12531632.007T
TR, B, #4%, 350001, 1SE2ESINTD, 18228 100025, It REABXRIIAES62S,

RSB IDAERT B AR MUFEFRDI)DEEQOIE © 2025 Baishideng Publishing Group
WERR, 1B, BB, 226001, ST AEEDEMT, FEiEA E815: +86-10-85381901 Inc. All rights reserved.

Reishidenge  WCJD | https:/ /www.wjgnet.com I 2025-11-28 | Volume 33 | Issue 11 |



W C\J ) R L

Contents Volume 33 Number 11 November 28, 2025

EDITORIAL

847 Progress in research of premetastatic niche in colorectal cancer liver metastasis
Chi ZC

CLINICAL RESEARCH

863 Early predictive value of prognostic nutritional index, C-reactive protein, and immunoglobulins for complications after
radical gastrectomy in elderly patients with gastric cancer
Zhao FJ, Wei XJ

873 Predictive value of gadoxetic acid disodium-enhanced magnetic resonance imaging for malignant transformation of
cirrhosis nodules with atypical enhancement on conventional magnetic resonance
Lv XJ, XuTT, Wu QO

883 Heterogeneity of contrast-enhanced ultrasound features of hepatic focal nodular hyperplasia across lesion sizes and
liver backgrounds
Su BQ, Ge XL, Jing DY, Zhang BW

891 Impact of enabling self-care model on self-efficacy and quality of life among liver cancer patients undergoing
interventional therapy
Zhuang DH, Sun JN, Wang SE, Zhang L

902 Consistency between ultrasound-derived fat fraction and magnetic resonance imaging-proton density fat fraction in
evaluating hepatic steatosis severity in MAFLD: A prospective exploratory study
Wang HJ, He MH, Li HW

911 Effects of resistance exercise combined with intermittent enteral nutrition support versus simple nutritional support on
bone density, fatigue index, and readmission rate in adult patients with Crohn’s disease in remission
Jiang L, Li XQ, Zhai HL, Xu SS

918 Clinical efficacy of evidence-based enteral nutrition therapy for Crohn’s disease
FuS, Zhai HL, Xu SS, Li XQ

BASIC RESEARCH

926  Clinical significance and regulatory mechanism of EMO3 in colon cancer
Zhang QY, Gao D, Zhao DM, Zhang Q, Huo DW, Li Y

CASE REPORT

937 Submucosal tumor-like gastric cancer: Clinical analysis of four cases with a literature review
Kang HF, Dai XY, Zhang Y, Qiu JW, Wu XF

Baishidenge  WCJD | https:/ /www.wjgnet.com 1 2025-11-28 | Volume 33 | Issue 11 |



Contents

World Chinese Journal of Digestology

Volume 33 Number 11 November 28, 2025

COVER

Editor-in-Chief of World Chinese Journal of Gastroenterology, Xue-Liang Jiang, Professor,
Digestive Center, Second Affiliated Hospital of Shandong University of Traditional
Chinese Medicine, No. 1 Jingba Road, Jinan 250001, Shandong Province, China.
jiangxueliang678@126.com

Indexed/Abstracted by

Chemical Abstracts, EMBASE/Excerpta Medica, Abstract Journals, Scopus, CSTJ and Su-

perstar Journals Database.

RESPONSIBLE
EDITORS FOR
THIS ISSUE

Assistant Editor: Yun-Xiaojian Wu
Production Editor: Yan-Liang Zhang
Proof Editor: Xiao-Mei Zheng

Review Editor: Jia-Lin Zhang
English Language Editor: Tian-Qi Wang

Layout Reviewer: Lian-Sheng Ma

Shijie Huaren Xiaohua Zazhi

Founded on January 15, 1993
Renamed on January 25, 1998
Publication date November 28, 2025

NAME OF JOURNAL
World Chinese Journal of Digestology

ISSN
ISSN 1009-3079 (print) ISSN 22192859 (online)

CO-EDITORS-IN-CHIEF

Shuang-Suo Dang, Professor, Department
of Infectious Diseases, The Second Affiliated
Hospital of Medical School of Xi'an Jiaotong
University, Xi'an 710004, Shaanxi Province,
China

Xiao-Zhong Guo, Professor, Department of
Gastroenterology, North Theater General
Hospital, Shenyang 110840, Liaoning Prov-
ince, China

Xue-Liang Jiang, Professor, Digestive Center
of The Second Affiliated Hospital of Shan-
dong University of Traditional Chinese Medi-
cine, Jinan 250001, Shandong Province, China
Xiao-Zhong Wang, Professor, Department
of Gastroenterology, Union Hospital, Fujian
Medical University, Fuzhou 350001, Fujian
Province, China

Deng-Fu Yao, Professor, Clinical Research

Center, Affiliated Hospital of Nantong
University, Nantong 226001, Jiangsu Province,
China

EDITORIAL BOARD MEMBERS

All editorial board members resources online
at https://www.wjgnet.com/1009-3079/
editorialboard.htm

EDITORIAL OFFICE

Jin-Lei Wang, Director

World Chinese Journal of Digestology
Baishideng Publishing Group Inc

7041 Koll Center Parkway, Suite 160, Pleasanton,
CA 94566, USA

Telephone: +1-925-3991568

E-mail: wcjd@wjgnet.com

https:/ /www.wjgnet.com

PUBLISHER

Baishideng Publishing Group Inc

7041 Koll Center Parkway, Suite 160, Pleasanton,
CA H566,USA

Telephone: +1-925-3991568

E-mail: bpgoffice@wjgnet.com

https:/ /www.wjgnet.com

PRODUCTION CENTER

Beijing Baishideng BioMed Scientific Co.,
Limited Room 903, Building D,

Ocean International Center,

No. 62 Dongsihuan Zhonglu,

Chaoyang District, Beijing 100025, China
Telephone: +86-10-85381901

PRINT SUBSCRIPTION
RMB 136 Yuan for each issue

RMB 1632 Yuan for one year

COPYRIGHT

© 2025 Baishideng Publishing Group Inc.
Articles published by this open access journal
are distributed under the terms of the Creative
Commons Attribution Non-commercial
License, which permits use, distribution, and
reproduction in any medium, provided the
original work is properly cited, the use is non
commercial and is otherwise in compliance

with the license.

SPECIAL STATEMENT
All articles published in journals owned by

the Baishideng Publishing Group (BPG)
represent the views and opinions of their
authors, but not the views, opinions or
policies of the BPG, except where otherwise

explicitly indicated.

INSTRUCTIONS TO AUTHORS

Full instructions are available online at
https:/ /www.wjgnet.com/1009-3079/
Nav/36. If you do not have web access, please

contact the editorial office.

J3aishideng®

WCID | https:/ /www.wjgnet.com

v

2025-11-28 | Volume 33 | Issue 11



ARV & 51 i i

TE£53878: https:/ / www .baishideng.com

DOI: 10.11569/wcjd.v33.i111.847

THFRHE B ZA 20255E11528H; 33(11): 847-862

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

% iF EDITORIAL

SEMEERESAARERSINR

R

e, &4 F T LB mA LR A ST 266011
MEES, 2%, TEEID, TEMSBTESEHEVIBRIAR.
YRR R & b2 A2 R

BRER: 0EE, 208, TEEID, 266011, |UFRBEDHRINEIS, &
BHHTIERSECAR. czchow123@163.com

IWRSEIRA: 2025-09-11
BOBHA: 2025-11-06
B8 2025-11-18
TELRHAREIRE: 2025-11-28

Progress in research of
premetastatic niche in colorectal
cancer liver metastasis

Zhao-Chun Chi

Zhao-Chun Chi, Department of Gastroenterology, Qingdao
Municipal Hospital, Qingdao 266011, Shandong Province, China

Corresponding author: Zhao-Chun Chi, Professor, Chief
Physician, Department of Gastroenterology, Qingdao Municipal
Hospital, No. 1 Jiaozhou Road, Qingdao 266011, Shandong Province,
China. czchow123@163.com

Received: 2025-09-11
Revised: 2025-11-06
Accepted: 2025-11-18
Published online: 2025-11-28

Abstract

The liver is the primary and most preferred site for metastasis
in colorectal cancer (CRC). In recent years, research has
established that tumor cells form a “pre-metastatic niche
(PMN)” in target organs prior to their arrival. The PMN is a
specialized microenvironment that supports the settlement
and growth of metastatic tumors. It is preconditioned by
factors derived from the primary tumor, including soluble
factors and extracellular vesicles (EVs), which can arrive at

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

distant organs like the liver prior to tumor cell dissemination.
EVs from primary CRC play a major role in the formation
of the liver PMN. The occurrence of colorectal cancer liver
metastasis (CRCLM) largely determines patient prognosis
and survival. This article reviews the current insights into the
mechanism of PMN formation and discusses recent advances
in the treatment of CRCLM.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.
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RNA; Cancer stem cells; Gut microbiota; Immune cells; Trea-
tment of metastatic liver cancer
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il B

AT & 25 # % (colorectal cancer, CRC) ¥ 5% JL#%
HHET, LFR, AFRA R KN G e e 334 5%
BIMEZ A AT R —AMNAF THBG “HBTAES
4% (pre-metastasis niche, PMN)” . PMNZ —# L 4%
AP 8 KO BERBE, TR A EEAT AR T
Rk, €& VT B F Ao sk 45 01 2 38 AT R 69 4m ReL sk ik
K (extracellular vesicles, EVs). & B & & 14 7% £ CRCHY
EVAT T IEPMN WAL £ ZAF 7. 45 A M e T 4645
(colorectal cancer liver metastasis, CRCLM)#J &4 % %
W CRCEZETGE FFHATHEZRE. ALL%ZRE
PMNJ s AU, CRCLM#) 34 77 # & 5 HLIK.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.

TR 4 SR, AT & B SN RRNA; S T 4m
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e, M B AR A B IR MR B AS AT R 6 7

B RE: 4 4% (colorectal cancer, CRC)#9 & it
A2, AT RN 8 40 Lt AT AEAS 3R 5 B Fe BB 4950%
#CRC &4 £ An iy b ot A I AT 4645, RAEL B ES
F AT AEAS . 45 A BT #45 (colorectal cancer liver
metastasis, CRCLM) #4748 97 7 22 F K. RA10%-
20%44 B T ARG B Iatk. BLok, A KT BT
Foe e 4 97 . CRCLM#& % B 74 77 7 K. 297 2z a2 |
BRI B EFRERY. LF TG bIT %3 ) 2 ZA.
HEES ., KARAREER % IR T ke R R AR E
A VAT 0 ISR 09 36 9T BT w7 MR T B AR

ISR SES. SERET BSOS RSN, HFRENH
1AV 2025; 33(11): 847-862

URL: https://www.wjgnet.com/1009-3079/full/v33/i11/847 .htm

DOI: https://dx.doi.org/10.11569/wcjd.v33.i11.847

0512
SOHTIRAT I - 8ds, 45 BV (colorectal cancer, CRC)
IR RIEERHE A 2 =, ST RIE AR . I
PECRC & & W RS AL, B A & 1Tk
K ML R, 30%-50% 1) 45 B f 5 25 7000 16 K
MRS R AR, KAS50% 45 B w7
(colorectal cancer liver metastasis, CRCLM) & #7127k
[F0 IR, X B A SR R RE 12 W L 2 7 iR
R IR R A KB

JHDIRARATI SR ECRCLMI 2 BHETT 1%, SHFEAEAT
HAE20%-50% 2 [6], 4R 110 5 /2 MCRCHEL, A UICRCHIAT
R G RE, NIFAIRIT IR ZE, EEEH
TSR FRAEAH IS, 0, V-rafis R 559 22k [
[ 1AB(BRAF)-V600ER AL A (2 FEBRAFAEA 55 154 M
THE 60047 () A2 IR 1 3 2 R U CRCLM, i H 54
MCRCHHIE, RIHIZE AT R, kIG5
W R B AL B, VIBRIFIE G UG 5. — Dt ik
13", BRAF-V600EZ 22 [FICRCLM & 4 AT U1 I (0 14E
RAEAF R AL T EBRAFR A ICRCLME F f54E
AAEER. AT WBRAFER H FFEEE0E, (et anium)
KA, BEGERAETE, SGM e P R A JAURS: FTgE Fe k.

19184 Dunbars & Y AE I AR AH 9% 8 (adeno-
associated virus 8, AAV8)HE [ ARG YT IH A6 #5. G AR
3022 B, 3 AAVIEAT 1R A JE DRI g £ S E g M (n
WAL AL o MR AT VAP 22 LR ) S A RK
RIS A ANXTF 2, BaarmmRD. T3 AR
A TARRAAVY, AAVA- 3 (KRR E 1917657 7] RELE
AR BSCA M 32 M R G R REIR T T k. Ak,
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AAVA- I RERA I8 IE B 1 iE R, AT AR
JE 25 KA B H (bone morphogenetic proteins, BMPs){& 5,
AT LA AT HAR AR DG IR ihE A= A5 .

1 CRCEFHERSRIESAIFZBANL ]

19894 -Pagetdie th 1 figa % #% i M1 Al LB it ARAEIX
AR, g R M (R4 2 O B RE I A B (k
1) b, U3 A IR IR B G G R AR K, SE R
TR RS, 20054, KaplanZ5 42 H T “PMN” {4
&, TR JER IR AL UK R T Ak R A A
RO, “Fhv 5 T s 1M di s “p
T ) SHEB IR “ LI O B TIECR. e
AR FEEIT A B RIS T, ForWAZ M bS] 2 2873
PRI, (2R i A . 38 B AT B AN e A58 i 83 24t P
FETE S HGEANYH, B S g%, o mT RE RS TR G
Z 5 Y2 AN R i R o e R 4 e .

Jir R IR R TR A i 98 4 Bl (circulating tumor cells,
CTCs)iE N IMLE RS, JE Bz v s B K€ T 3 2.
AR 22 (R UEHE 2R B, T g T e et A 2 B TR 4
Rl rE4k R #8 B HoACT CoE M AIE A R A5, x4

IR AR S 2 R 3R, WIRER - R A DG4t i
A, T TR 28T AR iR 4 i ) 45 28 AN 7S
73, AT IR A (ftumor microenvironment, TME)H ] 4
SN, SN IR A A TN 2. feilr, AATTRRSROBR G
FE R A= 25457 (pre-metastasis niche, PMN){ECRCLMH {1
H, BTEFHB IR YT SR AR bR, Lin 3R 1 5%
FERTEAS LIS AMRHIE: S SORE . A AR B/ i
EEE . MO, S ARKMERRE. X LRHE
SEEREE T R e i, R TR R
SR AL T fCRCLM PMINTE fefe kil . ki 85 SR AN
JEAR S M G S S R RV E L, 6 TR RGBT R T s 22
KE L
1.1 5P 3R EPMNTE a%, P 649 4 A
1.1.1 AT A MEV ¥ 5§ 40 B4 4 9% 4m it: 1999
A, Olmo S A= & it SEge ik B 1 e 240 i 43 Wb 4)
[0 45 SN AA (extracellular vesicles, EVs)]75-5 1E ¥ 4 i
Iri) e 20 L ) SO R AL I RE 0. B S, X Mo 4t A7 2R A
T 5 T A BRI AL AR AR Oy “ BRI RS
FLHAESR R B, A MDN A /K55 3152 Ak gH o o it
KHEAY. BfE, X—RBMR R T3S Ry
JU R R E Vs EAE B R X — I RS S
HUOBAT, HFARATA BV s B b K ok,
LA, BTN I G0 R A AR VL A 1
IR, 124 Ak, BT A R R, AT DL
JE T 20 R e A0 s 4R B i i DT 21 R AL AR T
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ety AR T2 40 B ) AR A T AN B R B AR A N e
IR R BE 0. TRL I, 68 ol 200 M 8 A2 b R £ o e A o T
A0 MR AR 5 R A IR R O 0%, IR ALy
o 200 B 0 45 SR SR S S IR R, AR R, R iR
I7 SN AR, BT TR B, BRI 2 25T 24 A R AR AE
PEEALIY B R, 3R A5 B0R AT 24 40 M BT 75 ) B /AR
57 i L P ) 2 32 A0 R 258 X1 p 5 3 0 S AR ) 5 24
JfLJeE H RS FEBURS AR, IR 4t T RE B
FAAR AR, Fsk b, —FhARBUR KNSRI b 4
(mammary epithelial cells, MCF10A)1E 7 FLIRZH fu 4% 1L
T IR EMCFI0AAMBAE. 5IEEAMMAHLE, T HERign
i PR A LK JBC R 7 PSR 0 R i 24 % 12
1.1.2 EVs# 3 89 RNAZEPMN & ¥ 49 4F A - EV sty
FRTRIN A [ 6 240 M Hh BF 5 e 22 A R 70 22— s 4 L )
L IRIRRNA(circRNA)EV A LU S IEH 41 AN 32
25 ) 1 5L e A o e .

EVsE A Z PR EZISRNA(hon-coding RNA,
ncRNA), fH5/NRNA(microRNA, miRNA. KE4mhig
RNA(long non-coding RNA, IncRNA)FlcircRNAs"", iX
LencRNATESMNBAS SIS MR . %
P A AR A P R e AR SRR L AN AT
A IncRNASECRCIE AN _F Rz -6 Fi % Ak (epithelial-
mesenchymal transition, EMT) & 2E [f1 5 SR 71, X —id
FENCRCENL T —MNHH T HAHIPMN, 52 2L MR
BRG]y L AE AR B A R 2 o 25 B 2 g 41
SLJ EINFFIE"Y. AN, Exo-ncRNAsHT DUZEFE PR
BIALFIEVsH, JE BRI E 232 AR A0, TS
AR AT N, R, Exo-ncRNAsH B T TME, /¢
BEPMNITE &, JFae et 4 e ) 308 TR 3 245 X et
flEincRNARCAIZIBICRC. TR T9U5 A0 VR ST B
TELEE AR .

EVsRIEFImiRNAs AT L7412 b ) 2 A2
faZs iy, Hoh BRI ECRCLM A iR 22 0 H E 1AE
FH. CRCEHAEIEEmiR-934 FImiR-203a-3p n] i i 4[]
IR 55k 77 8 1 [RIEA 55 K (gene of phosphate and
tension homology, PTEN)ZIA RIS PI3K/AKT(E 5 il %
FHIEM2EEA AL, X RS SEPMNITE R, {2
BECRCLM"™. fGERS M A miR-203 18 1 {i 1k HAZ AT e 1)
M2-TAMI¥15- AL FHICR CHHPMNIFIFE KA i CRCLM.
H, MiEmiR-2031F Jy iR AnfE - 40 i 18] (S 1L, fie
BECRCHJIE IS AN R IE A K.

14, CRC EVsKIH miR-221/222 1 432 ZE JFF[A] i
R, a2 A R R B0 AR R 1 B R,
SFHGF/ 3, JERPMN, MT{EECRCLM™. BREFF 8
(EFFEVssrilh, HHKupfferdil fg(Kupffer cells, KCs) ] LA
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WES. SEREIHRBRIESUNREESIIA

FEHLmIR-135a-5p, 4R JimiR-135a-Spidid Mk AG A E AT
JIE, JE SRR F0 R 2- 2 T R X 40 B P B R R
e SR IO DR -5 4 )8 B - 7(LAT S2-YAP-MMP7
). 1ML I 120K DAY SRS 25 1 CD30- MR A FE A
T2 ARG A T 2(RAF2)-NF-«k BF T 5 % 7 P65 5
(1) G e AN IS 5 i 40 MRS PR R ECRCLM™Y. T 1
%5 % (rapamycin, RAPA)IRYT 1] 15 SR PECRCAIL R
miR-6127. miR-6746-5pFImiR-6787-5p) 5.3 Fif, 7]
REME N —Fh R IRAEH LR TR APATRYT 5 S RS
JGCRCPMN.

IEAE, EVSIHUR FmiRN ASEE T A A fg
Rt I AR BRI 5 MR AR #EFCRCLM AT PMIN
T K. HuP HRIEFEFFEV miR-12204HHIPK 22K 19
Fik, IIMEEEVEGF# R, (kN Ek P 5 40 /N
TRk, EBEPMNIITE K. Zeng™ R IEVs miR-25-3pif
I HE K LF2FIK L4181 A 4 VEGFR2, ZO-1.
occludinFIClaudin5 )1, M T2 I 1853 LA i
A%, 312 SPMNI L.

R I mIRNA | ImiR-2144F A N2
CRCLMP TR F, 25 e 3 HAE R & 14 CRC(pCRC)
HRRRIE, T REAE DR B R AL A T R AE AR .
MiR-214-5piti ik i 1572 R F AR v /K AR g2 7/BCL-2 5K e
Ji% A Bim(USP27X/Bim)if 24 {2 ENK 4 f i its s v, A
MHNHICRCLM™,

EVsfiiZEf)circRNAMIncRNA S & BLEZIHPMN,
MTTIE#ECRCLM. MHCT-11641 4 &K FEVsfiT 4
McircRNA-00142238 i #HmiR-195-5pi& 14, MM
TEK DRAM ) H5 M 45 25 ¥ 25 [ (mammalian target of
rapamycin, mTOR){5 5, fEk I A= Y, M58 py iz
YA FIT RS . FECRCLMY, K [ WU AT 4E 40 i fiT
A FRIRERE AH DG AT 4EAH L S MBA I IncRNA PWAR63E i
SRS B KelchFEECHIGIER [ 1 HIHINRF2BE /7, 53K
SLC38A27 1k . X358 T CRCAH X 5 e i 1) 4
Y, R VEFE T H AR (natural killer, NK)AIAEAI A2
Bl R tah, SRS B 2R3k, HI19
B PR b RS AR SCPUE AN HAT S 2 SR 44 H
FIKAEgSRNAHOTAIR)ZEIncRN AIB T E VSR g
CRCI¥I PR,

1.1.3 AR SN % & EPMN s P 6948 A : EVsIY
(18 AR 4L fECRCLMYEE . CRCAIATA A
HBV pre-S2 /53U 1 8 [ 344 0 ZBE A B A K7, M
T 2R e AH o0 R 4T 4E 4T g (cancer-associated fibroblasts,
CAFs)IRFARY. LIl A 3 =CAFsH 4 5
FI33 2 /227 LBk — D e G R - C-X-CHb 2= 5K
R AR5 (chemokine C-X-C motif ligand 5, CXCLS)H5&
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WES. SEREIHRBRI LS EESIUA

IEANG k. B, CXCLSHY S TN RZA— & AR S 3 [
HSPC111 X FRIZE F 165 H i HEM, (23 EPMN
I FAICRCLM?", CRCHEH MIE4LEVH 364 E H
B, 224 EETNE A B EE T, 8 P EERIS100
54 5 11 A8(S100A8) FIIS 100 A 5 I i A4 iy
TMER BTk . 12 530G Wnt/B-cateninif i, {2t
IS4, SEUUEE. Sk HCRCEH M Mg 2htk b
AR TE 3 i R 42 2 M T RIS 25 2 X B /E L, XF
iR A A7 B 7 L SR S e fee /NS A R R R
G HREREAM7(A disintegrin and metalloprotease 17,
ADAM17), WA AR IR SERH T -otumor necrosis
factor alpha, TNF-o)¥% L, /2 —FljE TADAME H XK
WERIE AR (. FEREFS PECRC G 1Y L M ECRCAH
J A ZEREV sATAE ADAMI 74 8 2 B KT T .
ADAMI7i#iLE-cadherinffI 24, B3RCRCANLIIIERS
&7/, FIMCRCRTEMTSHIIR Fi#RiA, 55 Fard
YA AITERL, (EHECRCHEE™. Hl, K FH CRCEETEIF
EVIFTAD AM 174 510 368 it 5 1) 10457 P 57 45 R A 1 44
s A7 15 5 I/ 5 T AN i 1 @ 1R, T R
FUPMNIFITE . A BRI 2, JiangZC IG5 T ok EEVIF L
B R FEE (1] LUB R AT AK2-S TAT3 5 5 i@ %
PHKCs MR 2, FASMMPOE 510 L 5N, TR
S5PMNFICRCLMIIERL. | #EEVsTECRCLMH (11 H
HHLAE], BT BE I PRI W RE ST CRCLMAR LT (1 [ %
EVTECRCLMIFPMNHHEE SCEEAE . 7RI RS2 #H+,
EVs{ENCRCHEMHIZI, F8% AT 5 VEAl 1) A b
EWEA EERIRT R B0, AT AYE IR A R
FIEVsAUE I miRNARIIncRNA, HEAEE SR AIETT AL
B szHE P gbAh, EVSIELERON B AEFLIE R 1A

1555 F, B Al BeMHIPMN R, sk b B i 751,

1.2 &% T @l £ PMNJY A% 69 48 A e T 40
(cancer stem cells, CSCs)ZERFIIRIIEAE, T E00 & i iE
BIT I 250, BFEASR. B R RSB Ia T T
EATEE CSCIEE 4T (2 ik gk e okt
Z IUEHE R, % 2 B BAT CSCHRFIE RE € e 48
SURIPY. CSCs SR m MBURTE . ST BURCT 1
Ve L RS AN S R R 2 UIAE 9K, IXAECSCHIE N
W% CSCERE TR E, 55— MCRCAIARLL, HHIKE
B SEEEHAIEURTE E5E. CSCsTEfRHEM A A i A
R 28 AR AN T R OCEEA. HH
ik i K I A G EM T R, X — 1 #2532 2]
RAFAHPE T miRNA. EREFIpHIIEZ, FrA X LeH
BT CSCHLHE. fEMAEMIE S, CSCHENL 1 F i

HEASARL,
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4 H s T4 i (colorectal cancer stem cells, CCSCs)
HAMRHEIA . IR BRI 2 24T 24 1 s B,
CCSCHIFRHEMAT A2 Z MR R, BHETMEN
TERAEE, TATMREEMIC CS CHISFIE H+ K 5ICRCI
HERERY. CCSCSTETME I FayZeids N AN 5 e <
F. B AT I R 3 e R e 2R A )R i R b e
M, FERBETREV s 4 7 A iE 10 B 7R AR i
TME. X EeH LI FL MR 1 Sz il A A AL =2,
BT HE M. CCSCS 5CRCIR AR, 5-HTUK
FICCSCH T AR K L. SR1AIS-HTIEI CSCrak
IEMIEASZAKHTRIB/1D/1F(— M 5-HTA24k), fECCSCsH
A, FHE 5 5-HT4 6 3 3 Wnt/B-cateninf5 5% 5.
BHIT/N R S-HTAS 5 38 2% AT FHLASCRC H B HH7, #IHICRC
Jifrsgg e HE AN AL R, CuisE R IR, 7ERMRERICRC - 241
21, CSCSHIL-8/IRIAI M . TL-8id i HAZ/AIL-8RA
FIL-8RBEL IR MICSCs I AEM AT . TECSCRUASE A,
TL-8 X 285 (17380775 M\Ji T JIed i e BICRCIT L. IX Py
AT HEAE FHCRCAH P H A TL- 1 Bfik A& ).

CCSCs#IAG-H FAIK S 145(G-protein-coupled
receptor 5, Lgr5), MCRCH K Z HH R4 i N LerS . Lgrs
CSCsIMAEIE S Im AL R T il 0%, ARk, Lgrs
CSCsSHEFEIIFEEBANE, LarS CSCsIHITH BFHAS 1 /T
I 5 A 5 S B R A R L ) R Y

CSCsHIEIR SEM TR FE #2782 24 HhBk R AE— i,
EMT 0] DU 7 T4 0AEE. F-HEWDE R IR (17-E&
BEIRSE AR F12(FBX WT-ZEBR)HAE AR SN S 55 R A5t
B rpf s LR B (e A B . 1A E NEMTAITME
2 B4, fE#ECCSCs Ak T i 2457,

BEAh, T T4 (pCSCs)/CSCIIAE S EE AA
FIZHP I ¥, BFSIL-4. IL-64 IL-8. IL-17a. IL-22. IL-
23, IL-33AIT4 R IFN)-y. X LL40 i [H 7 #EpCSC/CSC
KIS MEEEEQRTER. eNs535
TSR B A BUR ECRCHI R AR JE, AEAEHECRC
(R A ERERNFERS e SR .

1.3 i BB 5 PMNT & CRCIRAEFIK JE S AT i
BHO AT R MR, IHIE AP v] Gl i fe ik
KA IGRCRCFI HL R I CRC. Rl it i, i
I 545 B2 P R R G IR SR AR ECR CIf ik
J&. XV KA H i b R R I e B, A s fi b R
MAMEURE SRR, SRR, i, x—d e T
TERAT FIF-CR O R (A A G2 A ™. — Tz st
BT R TR I, 2R, ELFEAZARAT B A — LK
[T B AN GG IT B, ZECRCHI R R ARE . SR, 2%
TR E A YIRS CRCLMEZ (/) B ELAE F A PRAIE
AR, Sl IR TR A, 718 b AR T 5 CRCIE b %
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B2 MAFER R R, B S, Yin Wik, 5
TR PICRCEF ML, MR CRCEE W7iE T
o2 FEPET R, A B -SRI KT, S
— TR TR, £E12 I ACRCLMI S B b, AR AT
HRIH —HHEAS R LN E S EREEN
ST, WA P I R I PMIN R R R 2 i3
CRCLM.

Bertocchilt)— ik 58 R B0, FFIEHEAE AT AE 2SI 8
R T CRCHET AR B & 7E. 72X MIELT, e 5k B 4
WK AT RSO i3 100 5 i, 4 /ECRCLMIZ Rl
FEFFAE. X HE 51 EPMNIR 2 57, FURE#ECRCIIFE
. HAERE R, CRCEE MM hRI& S
PR 24 A G PR LA P 2 200 AR O 1) 4 o R B Y A
KEEPV-1(2 —Fh 5 BB R E A AR AR )
) K- T R 24 i 2 G i 5 P 4 T A R S 1
WAEFEFE A O, PV-1ECRCIEE KM TEfebx, J5
MERGA %, SEAFEEY. 1Ak, CRCYHANZ B
T4l il (intestinal stem cells, ISCs)i% 1t ACSCsHIHLH),
BERR e 5 AR, ISCshr T-alka s vh, fE4ERPRE BT
P AR FEAE . T RN SIS CsAEAERS S 2R 1A
HAEH, AR SEUSCAES RGNH Fiom, &
JECRCIEFE™,

TjalsmaZ5™ 5] N 7 —Fh 4l B E AR R RERAE
Vit 5 L e e DR, AR PR ZAR Y, S EE R
PSS UK AT, EA R i B R e 2% A T
HAR. i A S i/ E . B EAT B AE v —Ff “IK
B Y, WOE s K T NF-x B, 87 1E% 45 L 4
0 P 2P AN I 1 G2 S8, FEar it (i g 28 (R S hie
R, YinZE I 7T 4 AR, AZATAR B AR T /R
Jr B A 2 e, T EUIE R R S A E 2 X
DSCAE 5 ) 98 R A L K1 PR 40, U5 PHR U S S, e
ZAEFECRCLM. b4, Wt w R him e 8 757 rh vk 4 i
R4 R R B (neutrophil extracellular traps, NETs)FHZ %
TRIE PEPMNRIE e R A 52, AT s CRCHE .
Zepeda-RiveraZs®1#E/NRCRLMAS RS i, Jizp it A= ek
A R RE T BRSO 1) G 2R AR IBCIH R 32 A4 LA i3k JH- 5%
I P CAFs I CCL3, AT S iR VA 20 e
AL .

1.4 %% 2m R AEPMNTY & F #9418 R S5l (7 72 o
T A A AECR CLM] ) F P MINFK B Y, i)
FEAE B ST A A GO SR 2 5 30 e 4 A% 76 7
], BEVRVEAMRIANAE . Sz B a4 AR 5 T
A1 Tregs)ilIL 7 WAIL-10 AL A KK T (transforming
growth factor, TGF)-B&5 G % | A1 {2 HEPMNITE K,
TR GG TR S e . [ I CRCRE R T A A 4
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32 44 B 1) B0 2 A8 A0 A 2 WL K R R 1 2k T e 2
(YR YT SRS AN AL A R 3R A 5 1) LA
1.4.1 MFygAR% E vk gmhe: e A ¢ ERE 40 fd (tumor-
associated macrophages, TAM)JJ K4/ WEE LK. &
PRI SRR “MUEE” ER4H AN B A G
P RSBURRFER “M2FE” BRI, sebs , TAM
AR FIX P FOIRAS Z R e s 4R, IXF& e 5
FRHRIRME T —ANE HIHESE. M1 E MRG0 7= A2
KRG PER AR T, BFEIL-1B. IL-6FTNF-o™. B
SRMI R A I8 5 B R MR 1), (X — 2 R e
FHIER. Bildn, M1 TAMs A LR 5 45 1 4 B AL )
MBPERIE, XECRCKRJER—Ma &R, L4517 R AH
FICRCAETR R JIEIH T MM [T it ) 5 i 7 3
A GRE-Je 7 51 P AR Ak, (EBEA IR R, ik E A
THEOE N, CRCAIAE R BT TM1 TAMRI 4 FE 373,
FEAIS 7 A0 B 70, AR TR T A ARk, TS
HEAR AR FR A L, M2 SRR 1) 2% 1 1 77 ik Ak 3 T 4
I B B AN G T AR EA AT 25 (survivin) FIB IR ELIR
Mo-MLVHfA-1{RIEP, 3k M2 TAMstH @R 5
i TMEZH 5336 VEGF SR AR 3t fifr 8 1 A A2 g™,

M2 TAMYE R 28R TAMZ)#MMP-9, iX
S PO I R CUKRRRE, A BT 2 AR (B FECRC)
PRI 2 Ff &7 J2E J5 (extracel lular matrix, ECM) EE %8, AK&5ES
PERE SR A 1 S 2H 22 40 A ik sk, CRC TAME 4R T
HECME B KM 43 THFHE. M2 TAMIG A BT TGF-B
(724, TGF-prAlHsRECME ., EMTHIE . EMT
W R IR A b R RRAE R R (RO R TR AR M . %
R IV ) AN B) FE AR R R R . T R i S
RZEMERNERIE RN 2%, 1% R AR £ E-cadherin®
BRI S CRCHE A KA K. TAMIGIEIL-6/ 511
JAK2/STAT3 i i e R J 400 il i RN A I8 440 it R 7
miR-506-3p J¢ FLHE 5 SAE SR (1Q1, LB btk
PR R AR 22 R i 7 PI3K/AK Tl % KA EEM TP, —
FhFT I CRCIIF A M A circPACRGL ] VE LS 7 1,
iB it miR-142-3P/miR-506-3P-TGF-B Al RALFECR CIHI4H
Mfitsg . iR, 22

M2 TAMIEIE L 3 G $ A5 IL- 101 TGF-BAie
HETIHREL A A Fma, AT PRt e 16155, TAMIE IS 43
WIL-615 3 S 5, FECRCANIEIT STAT3 A
S REAEIL-10. A, CRC TMEH M2 TAMERZ I8 i3
& 1R ZRMEATTE HAR ZR I iR R AL

TAMS5CRLM B HAH G, 7T REHA R R e s
BAGUERAER. 281K, CD68” TAMII{FE
SR TERRAE A DL, # %, Wang™SERBICD206" M2
TAM 5 B EFEAHCRLMIAEAE 2 IEM 5%, CRCHE
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YA P CXCL12/CX CRAFNIHIE Rt 1 IR AT 1)
PTEN#I#miRNAs (miR-25-3p, miR-130b-3pFimiR-425-
Sp)IIREI, M TAMBRA AM2 R AL, ([EAE RN,
NG RHCT116MIMC38 CRCAMEATAE R/ R
JHRE AN BB 1 X B miR N A s ) 20 582 189 o 1 i
JARR, 5 AR 4 AR L, R AR kLG S 8L
CRLM&E 5 S A/ N B 1 0™, K Csthn] g i it
R FFE CM H B8 A i3k w8 38EA7) 4 15 Wik 1) CR CAH L 1) i e
YA ZZERARHECRLM . IIXANE S U, EATTRTBEAE
R R R BRI ER, By kMR A SR .
S B, FER R A KB BEK Cs IR AR N T R AL/ R
B I CRLM G A7, 1 ZEIR K CIYIYH FERR 1) 1 g 471
i IXRBAK CsIMR BT D e ] BE A& IR T AR 1.
KCsHMTAMst ] GEZ FICRCLMYIBR F 540, 76/ T
O3 X RN T8k 45 4LI6T7 CRCLMIFI 23 M BT U B AR AR R
Hh, BESZIXFIIE T AR I AT 23 S m K Csi,
KCstAt AMIRAL, MTAMM AL AM2E AL IXF M1
KCsH] 25 I Sitth: SORE [ B, T TAM(H] BER AR5 755
B FEURIM2IAL) T e S BUM R RR 3k R AR SR T
SN, 5 RN, LinE HIE B AR A K R A S8 i 7%
R 72 R0 LR AR K 1 I 4 i G P M2 TAMRE SR
L NIESe i el
1.4.2 BEROMEDP 4] 2 i fEUFPES0H 40 (myeloid-
derived suppressor cells, MDSCs)i i & & 7 )5
BEAH 20 . JEH, XA AR SORA R, B
Wik 0 e A0/ BSORE 200 Ff. A e, 7 e R AR 8 S5 g B SR A
TN, X S R 4T 2 R 200 L I 4T A A T R T
(granulocyte-macrophage colony-stimulating factor, GM-
CSF). IL-6. IL-1B. VEGF. IFN-yfIPGE2%41 iz [A
T RIS N oA B S 4] D REFIMDS Cs. 2% &
FI| Mg 6 5 g, MIDS Cs e 8 248 P 5 | A, AT
IR AR 38 8 2 K P £ Y,

ZengZ I 7t R R A CRCEE A T/ R 2
B AN T -IIBACRC & AP A M MDS Cs7KF- T 5.
MDSCAECR CH# Hif JFAE PR 53 (1 53R ML) 2 52 7%
(). Firhyee 200 3 a3 TA 2 B DXL 1 B A R -1 LA 5 e
U F ) S 22 A0 M AH ELAE I MID S Csf = A= FIAR
2. LA, B AR A LR RN iR SR A A5 i
B RN R IEFEHE T MDSCIIZEEE. JRUR PR
PRI e A S AR R R AR A S R - 1S 5 0E
% (1 1 5 F R BTMD S Cs7E TR I 1 A 251 S
ST ) FFF 200 L PR S DG BB E %  e BAE
5, WAl B T (CXCL)H#EE, 12 HEMDSCsH)
TR BAN, L TRECCL28. CCR/LS. £ETK MK
[A ¥ 1(colony-stimulating factor 1, CSF1)/CSFIR. CXCLS5
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S NS EEMD S CsIRTE AE L™, mid R i
FIERFIE M DS CsFR 8535 S 2 il B8 110 43V
G PR SR, S BPMN I RFE G S . A
FERI, = A R (C-CHE T) B2 IR 1 - e BR R
F BRI 40 M 43 WAL T GF-pIl | 4T A F3 M Tk 2
4 (cytotoxic T lymphocytes, CTL)f 5 M2, MIfife
HECRCLM. HMGBI14)- T [IMDS CIZ: 5 1 T4 45 ok
H IO A B AAH DS IRk R 2. 198> 1 CXCLI10fK
PEANMEEEC DS TAMI IR, B T — AN S il i
L, I T Bre e v G SO

5 - 1 - R 52 /8 1 (sphingosine 1-phosphate receptor
1, SIPRUFIEER I (F 5 e T AN B R -3 1 e i 3
Tk HCRCHI PR FITG A R A K. TEARSMFIA
M, SIPRIFISTAT3 Z [A] FIAH B A HE 5 7 CRC4H L
FIHE5E . IR AR ZE. p-STAT3 & — M KHiSIPRI 15
SEEE, (EFCRCANAAE KA %, SIPRI-STAT3-IL-
6-MDSCsH7E R 4l i AIMDSCs HH HJEE/EH, {iE3ECRC
KRR, SIPR1-stat3i5 5 A FFPMNFCRCANIE
TEMDS Cs{iEdE 2% B FE 7 M #2. FREZMDS Cs /il
CCL75 i F MECRCAN AR I 2 ACCR245 &, M)
P AK/STAT3IE % G RHR AN, {23k 5467 B R 1
TR,
1.4.3 # & 4a (T4 fe): Tibk 40 S Y8 T 88 v 1
R ELAH PR A A PR, E B IR N AL k. SR, BT
MEFEIR RGP B & Fh s B AIH L, AT %
P2 2. Tk 2 4 B E b e e e rh R 2 28 00 EE B )4
FH, ALF54H M # PETYH M (CTL, 1R 50 3 B2 % L IR 4
). HHBOTAHM(ThZ A, FEB) e ) T ETZH
Jfl(Tregs, HNHIA BAIPTMIE S B S0 AE 2 T4H i
(I ieizad 255 IR bR A b SR A A 0%,

FEREAE N —Fh G PR R B, H AN CRC
(RS ik e HA BB, BEAE B 40 R NAMF (single-
cell RNA sequencing, ScSRNA-seq) /712 (1 uis  Jg, itk
Z 1) S P A A R IR ECRCLMIP HEJE. % ozt
WEFERs G R RO BRSO 1Y) SRS AT T B R R
M+ AR NanoString i £, & IFOXP3" 12 1iH bk 41
(R bk BT, TIL ) RIE T fE— e R Xt
R AA Y ERTY. 1645 B e B 1A A A b
HH, Tregs AR A T, 3 R Tregs i A T4H
FFF3EAE. 76/ ECRCLMAE RS, JESECD4 TR £ &
/b, CD4'FOXP3" Tregs/K V-7t 51, HGF/c-Metifi #% - i/,
PERIX TR T HICRCLMA I AEHE 5™, XFF CRCLM,
AHE TR AT 259 B RV RT B INRICRCH 5.
FAIHIRNAF(sc-RNA seq)¥di 7 #rds 7 TR %%
AR I G i SR 2 R 5, FUARAE & TR M ek D,

2025-11-28 | Volume 33 | Issue 11 |



FeA2CDS" TAUMIR I 658 . S A4 P =5 M 2 e
sk, T3z PMN G

% TURE L W, R SR e Sk IR 1) Ab i AR (tumoorr-
derived exosomes, TEXs)A] LAE AL RET 5675 1 2 1 5%
SN R, Lins" % P CRCIY B AFEAR AT
TscRNA-seq7 T, LAMEFFTE R TMERI R 2. A1 30,
TEXsFIE ) Treg 5 2B MR A 5. X166 K HECRC
S HIULACHICRCLM & I ZH AU AT scRN A-seq 73 HT
(45 LI FORMTARRBMEMTRE 57, 1X i@t i
T N R L AR IR A2 AR I 2 /4K
A, X BOS SRARHE T GRS IR R A

KT T E4 A Z 5CRCLMATPMNIE B SCHR %L

A A TR A R . TregsHl
T(H) 17400381 5 $ VEGF-A. TGF-BAITNF{£i#PMN
(3 NT, X LR S TS VL4 Bh 4t AR B AL P [ SR Sh £
JRIRT SR S V. FLER Eh il PI3K-AK TIB % A 15 CD115"
4 CXCLIOME-#5 4545 5 - 1T RIA, ik 554
CD4" T2 3ECROR B 4 /LA 5 T,
1.4.4 Pk g e, R e UA T 2R s R
R RSB, S 2 IR, e . B
B G A 5 REVY. A R U 2 B e R 40 i
UGG AR AT A 5 R R 3 I 2 R [
R FESRARIEIE B S g, BhAh, VRN B T 5
B i 11403 7 1 328 S i,

FECRCEF 1, E 5 R MR A R A 35 WL 52 21 v
PERLA BRAR SRR, BRI, m RGN G )R E
FIBERIR)-1. 585 48 2 I Bf(matrix metalloproteinase,
MM Pl 71 ] S S0 BE 2 S5 40 B A7 A B - 1K P T+
e, 2T 38 A A P MIN R T2 B AR 3w P 4 i 1
4 FTCRCLM S 8. CAEIF 7B RN
SE IR TK-4 SR RN R R 5 i B e ST A A A 2 IR
AL R 1/CX C#ath R 732 #42(CXCL1/CXCR2)
il 1) v A AR B M b A PR SR 4R, TR A% EPMIN.
WangZ5 W 70 5 BE L A0 I 0 TR FIKTA A 1199
M B 5 TGF-pA24A1/2(TGFBR1/2)AH H.AF F il #
CXCLIMICXCL3FI=4, ¥iETGFRIE 5 ImEs, Mg
BN G A 1 LA R AR 2R, (R S e i, (it
CRCLM.

HR PR PRt R ATE R PET MEE AN 4% 3R 87 T B
FONNETHIPARGEH. NETS 5 THERESEE . PMN
TGRS, Sof 45 B e 1) R A R ™, AR,
MR T — PR e, Sy 4 iR A 5 g4
it Rl 5 T SR B2 29 28 4 i (tumor-immune hybrid cells,
THO)HIRE /. IXEETHCH AMEATEIR 4 4 (CHC)
HEADEIR, Mt e re i, W 78 RBUPI THC I &
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SINETAE 5 () A A 200 it S0R3E3E8 B 25 LTI AH %
CRCLM PMNHINETEUPIHLH 3= 208 a4
MR AEA0MD. FELe AR YIRE, WAZAR AT B AN A B R 53
UNLPS. FIME- 2 R - P I 2 R - A48 T 2 R RN g H /R %2
2, Al LMl R NETSI ™. e 4amifzf K 8 11958t
FGFR4-JAK2-STAT3IE BT 1ot H M EH, M5
JFF B DR A A A g 98 14 Joe R A DG BT 4R 4 . X — 2
2 Hp PR AN IR, Rl A MACSaFIIL-1B1K = E A
FHFAFPMNHINETHIE AR, M T INECRCAH L
FEAE™. R, S b vk A iR SR P TN E TR A
BT TFHPMNIIE K, FEIRCRCLMIF R A= 2.

1.4.5 CAFs: CAFs{E4H /U4 L5 (extracellular matrix,
ECM)4EFE. SEarH U A AR, Gzl
R 2R IT i 24 77 T R 4546 B EAE . B K%
HCAF IR T 5 5 5] 0 4T 4E M, (HMSCs (8] 57 41
FAR 5 C A A GH A A (R AR O L 310, B B Sk I 1 1)
TR T4 S 5 AL BB L R T A, nTRew
55 B BT, 5 Bh R A K Ak R — B 4 F R
HAL, MSCsh 2 4 il Rg P K175 3 RT3 1) 3R
R BARTTE, FECRCHY, JE I AN IRNAN T 25
E VA EECAFsIE#E: CAFa(RIAECME ¥A] 54
R, AFEMMP2. DCNAICOLIA2)FICAFb(F A
R IIN; IR = = KW AN £ v = = 11 AN 8 R S NS S
A)IUBET 4 20 B e 41 a7,

C AF s 4H i 43 W 1) — AN B AR K Rl R e 72
BMPs, BMPJ& T TGF-BlZ k. fE1EH 4, B+
2 L PP A A 7 I B 8 B KB MP A iR Wn R 4
REO, T b B AR ) 23 A DU e v i T 1S B MP
AR WnCRIKZ FBMP 1 EHBM P (WIGREM1
AINOGGIN)YFEHH T, 3 L1 571 ph B 53 3350 B (1
FREFHELH I 53k, /ECRCHY, BMP/E S lid F REBMP
SZARFISM A D4R HIH K 5, 2 TGF-Bf5 T g4
JSGH A3 IR 1 RAR SR i, A B T CRCIR) Gy I8t A ik
J&. Bach™ 5 %1, BMP{Z 5 7ECRCZH A & rh A
A Mg B R . BMPAE 5 TR IE B AT BRI T4 i
(UL grS A T4upa) 4, S8 E R . SR, K24
CRCHFFT A R MR 1 18] 5 BMP{S 5 ZECRCHE E H /E R,

Kobayashi® ™ & Ik U R 2 A5 1A oy WA 1 B 1 i
FEZS R AR A0 7 gremlin 1(gremlin 1, GREM 1A 4
FEEREE R e & IR+ B B2 H (immunoglobulin
superfamily containing leucine rich repeat protein, ISLR)f] %
PEBRE RO, EANHEAFZEAFICRC CAFsH R F:
ik, R MR HBMPIE 5 1 3 1 EEF T T 5
WATIGREMI = 2255 240 fifa &1 o R4 USSP AR 2
W3R B R ME S &, R I A PR AE 7 A 4 L ) PR 3
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DX 45, AT 5 ARG FE B 1 B 7K A e .

GREMI12Z—FBMP2. 4F17(IBCIARS 24557, 76
o B A 7 3 T 4 4 L 4D 1) 7 T 4 o/ I 4 o 2 5
CAFsZRIAMIGREMI™, gtabh, Jig I B 4 - GREM1 (1)
ISLR(EHEFR M e flin) & — o J2 i Hig ok LR 52 1)
A, Hoid 3Rk 8 g s &4, SCRFGREMIY
R e Y, RO R I B RE o JU R i 2 % o
P8 AR ) 7 S5 T4 PR/ SR A P R T T R ) A S
PREDH. R Bl RS R, R 45 % RICRCH )
FRET 2R 2 13 FE #TAISLR, {HISLRAECRCH 5 BMPfE 5
& FAIR I E VAR AT 2.

SHUESE I GREML R AR AESM A D4R 4=
RUREE A e L grS M8 40 B 11 43 HEH SEZEC R CZ i
JAA K, TITESMADAZRAR R Fifrsgg o UL . AF AT 4k
PR T EASK G PR BT ARG RS H, HRAEBMPAH G
LR (IISMADAFIBM PAZAR) (1) AR A X 1] 652 2 T
GREM I FIHTAA ) 88 AT 23 S (M FL L. CRCIH#%
PN SEBGASE Y R0 E 2 H, GREMI R R 75 22
B P RAIRIT IR (T 50T #8) SRATR %
2R LA 5 FAh 2 I A TS A B 35 R

2, FFBMPIE S #GREM I M g ISLRAE2E,
TECRCHA K FHURIA A7 s BT LR e, i
) [ 78 o ek 1) B pRE R 3, WnTGF-BAIFOXLI, B
L1 BMPIE 54% 3 (1) T iE IR K 3=, WGREMIMIISLR,
MAITAT R 2 R TR ANY6 7 R E 3T 7 i,

CAFs{Eik e g™, 76 TR R E ICRCFEAR
, SR THI Snaive TAIME L] 5 C AFF: L3 K]
(P53 IK S AR, IR R 28 4% R R T GF-B/K P45t i,
HAFCAFsfE X EKIE. TMEFTGF-BA T vl 41
THI1 T4HAETNRE. LAk, CAFs/HACXCLS, 5 FAZ 4 i
5 F|CRC TME, {2 M2l A, k25 et Sy,

TEAFECRCTE N (1 2 FidiEH, CAFsiEIIECME
FRIEM TR, EAECRCIR AL A7 E S
IR A 2%, Wi /M MECMEYERE . iR R A AN At
YA 4R 1, CAFSIRESE 4R SR R, IXAE ik 78%
fICRCHRI AR A & B TGF-p/TGF-p/SMAD2 15 5
FECAFsHY 52 0, CRCANAA & Al LLRIBLC AFsH
TGF-BHIF A, S8 a-SMARIZEIE I IR 2T 44
MY, Gx il FIRRZEMCER AR RIS, GE2 R
MMPs. AR, TAMAAgl T BYRIXTVAL K
JR 2235 T TTCRCECM AP CAF I 1. ZECRCE h,
CAFsIB i S5 A2 IRt 22 1R S AL B2 (ly sine oxidase-
like 2, LOXL2) S5 m B K Z. BZERSAAFHAL
o EAE AN D%, I LOXL2, CAFsitilid B FAKR
FISEMT, MIMPERE-cadherin®E AKIFRIA. HiXLiE
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A PR BT 4 40 B HE 1% % (I C R CAM L S 7R H 3 v R E 7%
RO C AFsIIAIT A L-6 L3k 1 A i, CRCAT AR
58 T CAFs/UAIL-6/RE 71, T FEVEGFARKIA L.
Rl CAFsild fe i), ECMEBAEHEMTINE
CRCHEfE.
1.4.6 IR EHAZ: 7 H IR ERERTAR & i
Jo AR AR AR i G e 4 AR ) LR AN Th B, 7T e SR
i A K PR e e iR rh AR R A I EE
FE S BURATRIGIN LI O, IS E05- FF LA AR AN
s-REF B R (R AR 3G . X — I e R T
FEAIA A HMAT2AN 3, JF SR TANM L, 5 —Fhr=
P F 4 B R T 1 A(matrix cofactorl A, MAT1A)ERT4HE
H IR B M ER: S HICDS T4HARIZ I, i
JT-44H 0 J2 (hepatocellular carcinoma, HCC)AE K FITEERL!,
X IR T MAT2ATERE R IEMIMATIATE
Y I FIB M S I RE. BEHABRSE, — AN = RERIEA
[E A, PHFTTAMBERL, e g iR B g th &5
WEDEEAE A 2 FE . A N A B Th A S [s) )
JIE PR S AN K 4 PR E i 25 s s 1 5 S A T e
K6, LR SR, R Sz, NIt o 114 L ] A 22
IR AR TR TR ARG 5 L AEHC C AR (R g v P2
CDS8" T it I AE .55 T2 M PO I A R B A O,
RFE A2 RS 23 R0 R TR S AL ™, IRk, AR B 4
FEXT TMEHH 1) S B 4 T e 28 DG EE 2L

XU IR, g R AU e e T I E
SR, BRI, PR AT A SR AN A, X O
AR AT BEHDHI T e 40, POV EA ITETMEN 2 A AH
LAY T R e e L RS 2R R, 5 25— P Rt
R T R A TIMEZN A AR .

2 CRCLWETS #FE
ITAEREAE AT PMNTE R IR TSR T @360, 45CRC
R IR TT AT R 1 B BhR, R s a7y
ST A BRI R4 (R 5

2.1 e E SR A G T TR A SR A5 R A
FAk IG5, YRR B S 2 PR R b ek R
G R TS O E B . XLy
T FEEIhRe R By 1 G g0, 4 ) TN A A i
WOE. W2 FT I OB G A A s 41 7 (immune
checkpoint inhibitors, 1CIs) 3 (4 5 14 Tk E 41 i AH
KiEH4. PD-1. PD-L1. TH#EA % skE ARE
-3 R0k B4 By AL R 3). Horp, FEFRPEYTMSE T R
H 1(programmed death-1, PD-1)E ] FiEAL AT
NKZffl. TregsFIMDSCs5 R 4n i, 245 40 i fil ki
RN - FRIEPD-L1Z 8] (1AH HLAE FH &% S 3 T4
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TR AE RS, YuenZE!' T 7T B, atezolizumab( A\
J5Ak B BEPD-L 1A o 5 [ B il S 245708 28 R At
HESHEAS SRS MR, HT0RT R S
F. ULAh, BERPD-1T vk R AE Tl R AT B
HC 15 B R IF (deficient mismatch repair, AMMR)EE 5
PR AR SE M (microsatellite instability-high, MSI-H)[¥]
WSS AAIRE. ST, 0 T IR I 3, SRy T ZEAR R
REFE EAIRTERL. R A 5% HE ¥4 AldMMR/MSI-H
7B 58 Ry £ 3 INICTIR YT 3R 251 SR (¥IpS3 A IE
HTE —Lyiht v B PD-L1MERIE, RAETEpS3RAL
RS IR HTC TSI R AT SRS — 8. — L8 PR ATt 7T
RN pS3GEAR ] REFEAC IR S SR, FEICTsIT 2L
52 (3R P o W R=Y s Ve i)
2.2 HARBZRTE R L AT F A PR Z Ak
(chimeric antigen receptor, CAR)TAIffliG T /& ik 4kl A ie
ST — M, AR T, ARSI AT
L PRME U LA 12k 38 o AR S L 1) AP I b 29 400 B e
JIMICAR, FER B 5 TN A N B AN, X
Pl 9% B AE P AR RS AR IR S g% S BL. 7E— Tl
W2 1065 CRCLM & 2 [ Fi B ke 569 4 vy e
Ji7(carcinoembryonic antigen, CEA) 1k & HUE 52 AR T4H D
Yo% J7 1 (chimeric antigen receptor-modified T, CAR-T)Z]
0. VRITIG, 740 A RIS SN, 244 R TG R E
T30 wk, 244 BB MRIEAR 2 BRI 4. 1A, K
ZHEH MIGCEAK R E HRFELIRAK. A, /£ 1L
AR RSB E VR AR A R FHAF, A FE4E R T
BEIEE A (cytokine release syndrome, CRS)FIHIZE #EME:,
G T ATRGETT 2R Aa e, JFRRE 7
PR, B, S8 TR R EGIE S C AR-T4 fuvh
7R IR T A R ke, B I R AN PR A EcE
K, HACCAR-TAH TV ] Be iy K B3 I s &b, Wi
FEAREFECRS 2 251 RN iyl FE 7E N A R
NG R, Rk, B ATIEE T 4R I iR R
5o AT VAL 1) S H IR B2 CFI N R B AR K R 152
W2 IELE BUCACAR-TAN L IETT 1A 7 22 i
2.3 %3k (Nano)-immunotherapy H i, %iZiaI7 NS
PRI RE ) ) AT AE A B /NS R0 i e (1
Pk, BRI T HO R R R 8 R T RUR. KR
S T AR P AN OK TSURL AN 40 2K 25 46 % 245 40 B ok 3 e
Je TR, AT $5e KB FEE R k2> B A FH 54 v ¥R 97 R
EAE BT e R G G e T ) LR IR, AR R AL
R A R R s 1R AR L B 2 4K30 0 2. B, R
s AR NG KSR B v T4 A7 25 W sl Ry
RSB B RE KL, AT PRI 4 B 25 14 51 I g
FOALIC R 250 B2 . USRI E oK 0K, P AR 43
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R P R AR 58 2% A (191, ARpHAEL, TS 1 T v YRR
254, SRHLRERA IS IE L. GOK B BT TN TR
RNAIEIE, LPTEREUE ISR, S1ESITHILL, P& R
BRG] 25 2 (%) T o A 1) 7] 2 4 F B R DA e Ak 8 )
LI EIER.

B GRS VR T SRR AL TR R I B TR
RO, B AME Gz 407 /g, #IHIPMNTE R, I
5 R G2 S SR iR A5 20164, Zn
TR TN BTER T — Mo gk 254, adEshe
JERGRIEIRB) N B PRI AR, 5
ICISEXA I, IXFh 4K 2P0 S 5 G0 KR Al
Bl THH M. 1% LE 3 30E 1T 40 i n] DAZE Ik EL97 B4 1
f 73 AL IR L I BUh R A A, XM AR A
TARITH RS MR RE. 455 T GF-BA2AARHM b 71 A 3G 7] —
ZNPithe6 5 PD-L 17 AV T — RS T iX e
R XTGP G B AT 1 I AT CRCLMAL
ey “RIm” | SSRGSV, FI IR R, ST E
YA T IFAE IR T VA P IeRe o T F s 0. ik
A, TR GNK I R G R oA B rh R H Y 25 k.
ZRGI R T AYNEIE, BAR T RS I K, st
Jr B R g TR BRSNS
TE A=A i 22 B I oK TR ROt I CRCI A K,
WD RS, S IITA AR ) friRg 2L 2R (3. bk, H4h
DKABURLYE S 21/ BUC R L MAR A o m it 2 40 JHE 9 4 7%
JTJ# (metastatic hepatic cancer, MHC)f g (1) 2E (KUY, ix st
Byniifl URSHELR S SRR T oK B LR
R P B TS J7 IR R AL HT R

2k BRI, KRBT R A REA B [ A R
JE R Jekeg, T L 378 Ak e e et A AR s R AR . 2R
1M, FAEIRTTMHCT [ (14 S FH AT AL T 1 PR 1 2256 B B
JEE I, P RGN RHEBIAR 5 S ia 9T =& Tl
MHCTFAR G B RN I8 AE ] 4T SR,

2.4 TME#F - 326176 77

2.4.1 KuEe#: CRC TMEfEHE TR A B, xEls
O N6 A B HEIT R AL BN, BT B IR B
e H 0, i DT AR R 3 — b T4 2 T 110
25, SRS S B MR TME, 8 40
o T G WAL, B =] PL AR b TNF-ofim TORiH#
FEAM ) MR TH RE, 75T R A0 M T e
i P AL B (cyclooxygenase, COX ) i 411 il 4t ff 3
B RS AN A . COX-241 il 71 2 5K 5 A Bk A 1k
JYECOX-2BH 1 B i vh s Il R SR 28, (HIB& #UR
e VR 9T TIACR CHEANRE B E e m L A 2 R B
i, £ —TEAEREAT BB ik R A TR E (M ST) /4
P A2 52 5 o R s iR R AR B CRCHA T IIRIE i, 1%
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ST IEAE S PIPD-1 587 VR I & HEAT R4

2.4.2 Foo B ARG ST DU A R 249 BELIS B I 1)
TERL, 1K IR A KA RS BT 75 1. W L 7a 2 (bt
I A B2 DU e, X — PP NJRAK I g G me
YUk, S0 IFHIHIVEGFA, 7518381 & (17
TG AR IR 25 A M e, Cao5 ! THIEMH, 5 s ik T
FREL, JE A IR 5 AT Hon N DR T aT e s AR
FEH. AR, — D 290, BEVLImFOLFOX6
A DR BT STFOLFIR UG & DR SR PUIR T #5 R 1
CRC(TRIBE2)IIRES &I, VIR Hhi+ =207 T %
FH JBUIR B I . By I 4 N A T BB A 4 T 3R 1S
HARFS I AL B AE (274 moXt22.5 mo)Al—£RiR)T
J (R A A TE 3R R AEAE (12 moXt9.8 mo)!'™. FlIHITME
I A e 2 ] RER INCRLM Al VIR . 6 DLAK 3
Hi+FOLFOX6ZH, S WA AT VIBRIRASTAZCRCLM
ROV BR R 422.3%, X fE FHFOLFOX641 45.8%".
X T 30 2 U DUAR BA BT +5-F U- By R AA R SRk 1K) 4k
ST R R, ramucirumab(PTVEGF-R2 5. 77 BT
&) +FOLFIRIFE 1072451 35 FTTHHR AISE RS 1 Ltk
HA AT 535 B v S A A SR TG i P A A7 )2,

2.4.3 dp#l Tregs: BurgaZe LI AR AT /N BB b & B,
22 | E K SR BT CEA R A P53 A4 (chimeric antigen
receptor, CAR)-T4H ] 2ELZCEA CRCLMITI IR idk Jig.
SR, CRCLMA K 5 GM-CSEA-FICD11b BEFES>
B (Gr-1)"FF P BEVE MR 1 40 i (liver myeloid-
derived suppressor cells, L-MDSC)#AA Y 4 C, J5&
L5 5 3 5 R BUE R 13(signal transduction and
transcription activator 3, STAT3){&K i1 PD-L1 1R E 47
 CAR-TZH AR P RSG5 FH A 24 FISTAT3
FRHIFICTH T R1ISI-124) 875 A LT FK (celastrol) A
PIGM-CSFIAYT, #HIL-MDSCH™ 1 Al $2 = CAR-TZH Ut
RS P, Ak, S54SR L, 40 1E KEECAR-T
Yl LA S A RO RICR N, IR I AR AT T 45 R 2
FACHIEFERMT RIS B T 30 TT ARG, A7 7030
CAR-T4HIf 577 CRCLM"™,

2.5 TMEiE4% PEVs#y:4 77 & B EVs{ETMEAH HAEH
FOFE FH B S, A N TERE Vs T IR IR T 2 —Fh i 78
ST RIS, X PRI EEVS B V20T, WY
FHAS PRI AP R A e ARTEME . Rk sE I i 4 g
R RSN MR ER AL B R
Rt B AU, TRGIEV i B BB A iR 4 i,
{EER A FABTMEZN BT E m AR S 3R A3 T M50 7.
5 DLCAFs Ml (1 58 4 HE R L, 1 240 it 26 G 5 SRS i
AN EORHIHT 5t B0 ) B 2w 5N TMEZH S U150
ARSI AR AT REN Y, 3 3t sk SUAE SR XAk
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I7 JBOT RBEIRYT R A IETT SRNE 1) S PR B . A
EM12, BETCNEERR M TME R TEVs. Ak, 8
TR AT PR B4 S I TME P 40 B 4R 10 T A
WA B T R IR 6T HEns.

ST, EVSTETMEETE A (1] B FH A J B4 i
Oy HIFER AN E AL, ABIREV s IH HAT 15 T4 fIC D3 AN
e A AR DGR AR K R 2 AR ) 2 Pk, nlf e
PETANMLE [ HEE, DRGERANN. Ak, £ TMESCHE
HFEITRTT HEE VSRR OGE", Bat, IEEIATIT
R FMERANHIEVsHIRE B E TMEZN 5 A3 ™. EVs
& W I R AE A ) SR, EV SRR VAT H I R
R IERSC— Rk A BT TR, 2 AR, R
SR FIIE & B VS IETEBHT IR R IREE. ZETEVsH i
TRIT IR A 5 R 5 R R (M TMEA 4y 2 [ (AR ELAE
FH P26 AN AT BV BN A 6. A I 72 e ik
RVAIT 5 Hcp] R 75 5] A TME H Y5 R RS T 7T
2.6 I #A5 5 Sz 697 w2 I G )% oA B B A i 52
PERN GBS E, W B8 SR REIRITIN 2. S 4 (1
M2-TAMAIFER FICDS" THH A A2 R 1l T 4% 5% S s v 7
IT RN B RS Gl e, B INGEESRS T
X BV IT B4 B AR, B R CLgaIE Wl 2 FR ARt
G PEIRTT (0 SOBE, T AS AT . S i — TR BB AL PG %
IOPRHE TS R YR, R T RE UL E CRCEFH 14
PEIRTT R G HE . A, AT R 0 T R T /s B
XIHUPL-LUVGITH B, TAEA R /N BRI =
L. G AR G 2R SR A 0 B W 4 Ry S AR )
(CD11b'F4/80") EL M4t i 175 3 FasC /& -Fas f 6 V4 T4H
BT XSRS FECDS” T E K,
S MR TN G5 1R T S 7. Tregs FIMDSCs
WEFEMHIPD-1 ICIsHIAS R, 3X 0] LA I {# Tregs &
i SUEES

8 M0 S iR T R I E V sBR ) S5 VA T 4 B
PR TR R IR R IR E Vs 1] BE X6 R BIFTHE, 7638 5
51 S 4 AE AN EE 9B, XA I FE AR U g i AR 1k,
FEARALI T I 20, % TMASLD}; F:PMN, 4 MR 75
SR RE AR 14 TT e 2 AT A 7. IR R E V s Xt JHT
TIME T A8 VA 97 3R BIRE MG fidt— P 7.

RZHICTsLAA ) e 10, AAE A iR 2 14
(CAR)-TZHME. [FIFh SAANKEAN AR 2, 4bT Ik
PR T SRR A e PAC I FH A B, 5 UL -10 M 38 e ikt
JE R S C AR-TH M E PR AN 0 M 258, AT 401 CR CFF
R, FAICIEICIL &7 S e i T s by
JE B AR 1) R SR, E R AT R S
BB H AT R G259, X T2 — DR
IRFEFL.
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3 &P
H 2 H A~k s v 2 85 13 5% 5 CRCLM
PMNIFITE AL AR T, PMNJZ @IS Sl . &
i AR R Y . R AR, AR AR KR
EREIL MR TR 4H M IR e A, IR TS
BRI BT R E R, R Ry
MR YT IR IS 1 B OREERE, (AMHCH & BT
SRR 2, TEMG A AE o X%, iRl 22 1) S5 1l £ o S 24
WV LR ) 25 AN IEAESEAT IR I RIS 2 BH, 5%
U RS I 7 IS 7 E R, SR, ARGy ik
2, ARp ) 0 A T AR A E IR b S e AR R )
My 251, BRI T XTHCCH KB R4 5 73 B 58
IRNFRAA ) B, XSS T FF R S A RUIE T T
ERKEE JumB AR LR BB, WL 4 534
R HEDS 2R G By 70, NS R R YT s 4~ 1
TE K. SR, ZEHR 7NMH CHe R8I MR 3 F BRAS ff 1k
fith, ISR TAEZM. deAh, QUG YT 772, Adagn
KA GHTR ST 2N G2 R R 1, 76 I PR R8T
FUANHA e R A b R tH BRI B, R KMHC
[ R, FH B AL T35 0. IR AR, Fn - 2 DR g i A
RNAJTIEMHEE, A o] R IRiG T 2451k, o5os B
WG, BEAKR, 28K THIRT NENES, mass
PEIRIT SHRIAEYT SR B2 Wik R G A R TR
BERT, K iR T MHCH 53 DA AL G R 7.
FECRCE A EW TP R b, FRAi 1] LAE 2
X AR R AE AL R T BRI 2. G S ZCRCK
TE, FHRMLGIE A Z 4252007, M HTCRCR AR R
RIS &, FBEZImEMIGIRZECT &, RS
AR, RITRIKES TR SCRE. X TAEH N
JivIg B HE B2 WTRIE T LA ST IR YT SRS (1 1) e SR S
FE, AMUEA EERFAOME, T HEA RS2 E.
CRCHIPMNZCRCLM /¥ E Z K], I A2
EVs. M@ T4/, I mERE. S kit 2 i
FLIRIVE I8 5. F B AT O TR R oA 54 (10 i PR ORI
BRI R TT R (R SEBRva T SEms AT a2 — Bk, H
B ) 5 HA RTAT P49 it SR L 1) 2 8 BT RO B 1) T
%, MR IECRCLMPITERL. A 4 15, aniEfeidt
ATHIBV st sk G2y iR I 7, AT Rede pim it =y
R T A BER IR L A2 1B Sk, Ak, H AlimpR
EYRITCRCIITTE, AT, 78 W]k b %o 5 72 JT TR
B AN RS (R 520 77 TRV AE I . VRN T Al R i
A BEIIE AL S FLAECRCLM A (IR, X 54k
BRI R BT OA B YR YT #E s, B b kAR R B
. FRANAY BB AE AR B [ R R IO 52 1 7 1R
1RITCRC, LD G KA.
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C AF V3 (1) 988 {12 i3 3 R 46 L e N B T8 97 10
A A SR, SR TS| TR IR YT SR, R4y
BT C AR T AOFR SERIS0E, #ERCAFREE, PHT
CAF VA 5 e 4n M s S e A i 2[RI AR EAE . N T
SEPIX— H bR, T 2 (155 K B C AF A 5
SRt e ) AL BB iR T A RIFICAF AN
AbF A AR S B SR, SR, 75 B — PRI A
SRR VA AT YR DA B A B (1) 6 DR TR/ U
FEAR T ) R R AR B DI T RS, CAFRE Ik L ML A
SEA TR SR, 7T USRI (i b, DNA R S:L . 4
B LA A 3L &S Ol R BLECAF
TE AN AR RO RS AEAE .

T, A BB RAE Y = FCAFR HICAFR
TRIR AL TR, 14 BT 52 B 1) SR KT A
FCAFEZ BIIFRR, TRCAFRIRIEFZ R, H31
SR SEH R TT R AR EIE .

TREEVs N F T G5 VA T 75 P I 4% 40
BT, SOt RIFHIEITIE 1. fENEE, EVsal LA
Wit TSR, BN ENEMREY), M5
e BUE. FERIAEME R, AN, e BT
AT N B EE G R RN R A 2 IR L2, SV TR T
HH SN, SR, TREEV STE I PR Sk o 0 S FH A1 R T
I 22 BRI e it .5 B 5 A 0 RIS B0 s
DA PR RE 7, R AR OB Vs 2E =1 AR AR
FRAS I = 1, DA TAREAL R G0N b ASE S

BF. SEPUX L B AR TR R E M AR S M. 2R
N GRS RS E RS, A XS ETFHEERE AR
SUBEAESS T, WEERERN . IRIREE F AR TR,

25 LT, XSTPMNJE B HIHLE v 75 i — P AER A
58, XFCRCLMIGYT B s AR Pkt HR5im
IARES F37E CRCLMPT 16 L BRAS5 5.
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Abstract

BACKGROUND

The complexity of acute physiology and chronic health status
scoring, surgical invasion scoring, and functional status scoring
systems hinders their routine clinical application. Prognostic
nutritional index (PNI) is an index for the comprehensive
evaluation of nutrition and immune status through albumin
and lymphocyte counts, which has been confirmed to be used
for independent prediction of surgical site infection.

Alm

To explore the early predictive value of PNI, C-reactive
protein (CRP), and immunoglobulins for complications after
radical gastrectomy in elderly patients with gastric cancer.

METHODS

Two hundred elderly patients with gastric cancer were
selected at our hospital from April 2023 to February 2025.
They were divided into a complication group and a non-
complication group depending on whether complications
occurred within one month after surgery. The Propensity
Score Matching (PSM) method was used to control for
confounding factors. The changes in levels of PNI, CRP,
immunoglobulin (Ig) M, IgG, and IgA were compared
between the two groups before and after surgery. Smooth
curve analysis was used to investigate their relationship with
postoperative complications in elderly patients undergoing
radical gastrectomy. Receiver operating characteristic
(ROC) curves and the area under the curve (AUC) were
used to evaluate the predictive value of PNI, CRP, and
immunoglobulins alone and in combination.

RESULTS

The incidence of postoperative complications in 200
elderly patients with gastric cancer was 23.00%. There
were statistically significant differences in age, number
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of comorbidities, vascular invasion, and resection range
between the two groups before PSM (P < 0.05). However,
there were no significant differences in baseline information
between the two groups after PSM (P > 0.05). The level of
CRP in the complication group was significantly higher
than that of the non-complication group at 1 day before
operation and 1 day and 3 days after operation, and the
levels of PNI, IgM, IgG, and IgA were lower than those of the
non-complication group (P < 0.05). Smooth curve analysis
indicated a linear positive correlation between CRP levels
and postoperative complications after radical gastrectomy
in elderly patients with gastric cancer, as well as a linear
negative correlation between CRP levels and PNI, IgM, IgG,
and IgA levels (P < 0.05). ROC analysis showed that the
AUC values for predicting postoperative complications after
radical gastrectomy in elderly patients with gastric cancer
were all greater than 0.7 for PNI, CRP, and immunoglobulin
levels on the day before surgery, the day after surgery,
and the third day after surgery; over time, the AUC values
gradually increased, and the AUC values of PNI, CRP, and
immunoglobulins were the largest. The consistency of PNI,
CRP, and immunoglobulins in the external validation set for
predicting postoperative complications in elderly patients
with gastric cancer after radical gastrectomy was 93.88%, and
the Kappa value was 0.847 (95% confidence interval: 0.736-
0.965, P < 0.001). Immunoglobulin levels yielded the highest
AUC value.

CONCLUSION

Early postoperative PNI, CRP, and immunoglobulin levels
are important indicators for predicting complications after
radical gastrectomy in elderly patients with gastric cancer.
Combined detection can significantly enhance predictive
efficacy, and the indicators have a high prevalence rate and
low cost, facilitating the application and promotion of risk
prediction models in perioperative management.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Radical gastrectomy for gastric cancer; Co-
mplications; Prediction; Prognostic nutritional index; Immun-
oglobulin; C-reactive protein

Citation: Zhao F], Wei X]. Early predictive value of prognostic
nutritional index, C-reactive protein, and immunoglobulins for
complications after radical gastrectomy in elderly patients with gastric
cancer. Shijie Huaren Xiaohua Zazhi 2025; 33(11): 863-872

URL: https:/ /www.wjgnet.com/1009-3079/ full /v33/i11/863 . htm
DOL: https:/ / dx.doi.org/10.11569/wcjd.v33.i11.863

fik BL

=

B AT, ZM AR @'iﬁ%/%«lk/}tﬂ- . FARIZE
BN BARKREFRAAETRAL LML ES

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

FR s R AR P o B 2 PR, UG & F- 464k (prognostic
nutritional index, PNI);2 i1 & & & . # & 2m it it 4z
BIRE B R A SIR S A PEIEAR, SRS T T
FARBRAL R G 0 Rk TR

1=/

I TFEPNL. CR % & (C-reactive protein, CRP).
R IR IR G 3T R BAR S RJE O K IR 69T TR
A

Ti%E

. I2023-04/2025-0240 1 T AR F = A K E 200
B 5 F % B2 RIERE] moN L EHE S AL
AR5 R R AW, A AR GRS IE BLik(Propensity
Score Matching, PSM)4= #1845 B & % vm, i F K7
J& #2EPNI. CRP. #.JZ%% @ (immunoglobulin, Ig)
M. IgG. IgAK-FZA, RA-FRGE,;ITHE £S5
B BAR S A )G AW % R, R LR A AR AR
4% (receiver operating characteristic, ROC)Z # £%, T i £2
(area under the curve, AUC)#FM'PNI. CRP. % &K%
& kB IR A TR ANAA.

#ZR
2001 % 5 B & & H ARG I A & £ & $423.00%,
PSMuT X A 405 KK AW EFE. 5512 ERIK
. RERHE. WRER @R, £33 R %t
5 % L (P<0.05), PSMJE AL A K F AR AL B E £
F(P>0.05); X#T1d. KE1d. 3 dEALCRPAKTFZ
& TARL AL, PNLL IgM. IgG. IgAKTFIKT R
K AMP<0.05); FiFwm& R 7, CRPKFEL 24555
B RIGHEE A EARE X A, 5PNI. IgM.
IgG. IgAR-F Z &M A 48X % R (P<0.05); ROCHHT
27, Karl1 d. K&1d. 3dPNI. CRP. %&Jask%E
& R TR R B SEAE KRG AR s AUCS>0.7,
FFRE AT A 2E K, AUCIER 713, HPNI. CRP. %7
HE QAN AUCIE R K; JM3R36ESE P PNI,
aw\ﬁxﬁﬁékA%w%#afﬁ/*Fﬁi
S0 45 R 56 R R — B0 4 93.88%, Kappalt
0.847(95%CI. 0.736-0.965, P<0.001).

&t
KJGFHPNI. CRPE % J& 3% & K-F TN F H
JEAR S RJG I A 0 4547, A 7T 2 5427t
%ﬁ/m’lﬁiﬂb, 35 ARAsm] j‘&%l’! N ﬁ&.$4& ﬁﬂf] TR
TR AL A fe B AR MR 8 22 P o o R Amdfe )

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.
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BORE: AR ARRTANTHREL. CREEZS
B G B kA G = K 12 B AR IE AR, BEAE
S F g BRI B R Z S ARG R R TR
%, g FAMRACE F R I B 22, hheik B kA2, B
ETRG B8 .

SRR &V, BN, WISEAIEH. CRIVED. 2BREBNE
BEROANSHTAENSHFINE. BFREA BTG 2025; 33(11):

863-872
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0512

B ARG B R, 20244FfAT I ST,
PEEREAE TR ~N257.4275, Forh BRSNS
H1526.04 77, 54 EEAESETI10.1%, e AL T R
He4z 55 =1, B SRR, 603 DL N BEE R
WHE AR B, HEZFRHEREFRMEEA L. AL
REAEIR M % IR ES, B TA A FEACE KU 2 3
B, v R LR HERE R U, R, R
fEBEIET USRI E TR R EE. Hal, Suk4
JASVEAR BEORGLVE 2y« FARREE 5 IR IRASTE
7> RGBS MR PR S B PP AR S I ARCRE I F i, (3
PRSI E BN SR HAE SEBRIm R TAR BN Z PR, 1
b, MIIES 77 T 3 Hr, DA TR A 22 400 5 —FR br,
BRZ A RIE B IR LRI FEH ZEE VY. TS
FE46 B (prognostic nutritional index, PNI) &Il A& A
MR LR B VAL B TR M RS I ZR B E TR R,
CESE Al T AR AL ST T, C e B A
(C-reactive protein, CRP){EN—Fp 2k S RERRER), 158
a2 T T P R B A0, (B 1 S AR I R
HA I M 5k = RS 9T 4% 3K 1 (immunoglobulin, Ig)
M. IgG. IgAR—HKEAPIRAE . E R Ihaem
EAR, HACFAAL AT B3 R LA SR A, Tk
ARG ETLRA G B EEH T, T b, AR E IR
[FE 99 APNT. CRP M S BRaE 1 = 25K fai (8 H A
KBRIEYR, BTENET BB H IR, S &5
HIAR G I ACRETUE AR Z, ATTHE AN BBl T A B,
N R AR G TS B A,

1 RS

1.1 A 1EH12023-04/2025-0200H T 430 X 58 = A =
B 200051 &4 B i 3, IANARIE: FFR8 =602, 7752022
R CBIEISITIRE) PeWibrdE IR BRI ARG
I7; PR TC R AR S A R 2G4 5 R
BTG AR, HEbRbrdE: B TR LS, &A%
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PRI S DhREAN A RETAAAE B AR )
B EY RGN IR RS R
1.2 7 ik
1.2.1 FEAPM SR 7 i RET1 dod i 45 04k ) 36 i g 8
FER R AR ETEE(body mass index, BMI).
B HAS M B R S TR, 127 I AR S SR TR
7 Mg ER. VIBRIEH . FARM [ 2 o &, FFAR
PR B RHE AR S5 bR A2 Wik S R R FE . s
HR. WKERIESER.
1.2.2 CRP. %ii3%&&. PNUER: 45 FARAT1 d.
ARJE1d. RJF3 EREBE S IESNEFK IS mL, K H
GFX1058 O HL(AL R ERHER L A 7)), ZHBUE:
3000 r/min, 10 min, #4210 cm, B ELMLIE B T-20 ‘CIK
FELRAT. K FH BTG G2 W B2 A U LIS CRP, a7 &0
T BRI AR IR A A 55 BUR JCR AR 1 4 1
FEAR, KA LLyb A lIgM. 1gG. IgA; R4E A&
AR AT 5PN, PNT = i (85 (9 (g/L)+Hk e
Y5 B (X 10°/L) X 5.
1.2.3 S & g2 ¥ 4 B4 4i: 2 Clavien-Dindos ZibnifE”
FARJG FRAELWARSFRNY, Hor T g RIE T 5
KRGS, EAFFR. MANSGYTTH, T2
HIEIT I SR I . aknk 2. RIPRF. bR S BT
&, WA 1T RUSNaTT, BFE TR 24 8 st
B IR A I el o+ 1A 75 4K, THIbZOA T+ T 7
2K IVaZl N RS DIREA 4 VDA Z 48 B TR
4 VIORBET. gt Biia ARG 1N H N = T 40F
RIE, 2[R — B3 IR 2 A I RRE N G vt i 7 1) I
RAE, BATEE G ARSI RIE R AT W kA
HERREA.

it F A N HSPSS 26.080 1= #r, THEUE kL
Fn(%) 2R, y K656, 87k (mean + SD)RR, ¢
3% R 115 AR TT C v (= B 15 20.02) 4740 ]
PF73 VL L% (Propensity Score Matching, PSM)ULHL, DA
P TR A PR R R P 70 HTPNLL CRP. ek
HOHSZTHEMREARGEHRIERRR, ZE TE
HF1E (receiver operating characteristic, ROC) 2% A Hh
281 [ A (area under the curve, AUC)IFA/PNI. CRP.
Ho 5 TR A 10 22 4 B i HRVA RS JF RE ) T A 4R
P<0.05RIZRA Grit =5 X

2 BR

2.1 PR & FER AR 20001 245 B B AR T I
HRIEFH FAT4601(23.00%), £ KA I AIEH A 154
B1(77.00%), 43 AN KAEL S KR AH. PSMAT K4
HERKAHETR . SHEEREE. KEIRE.
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xR 1 AEBLERNLER

" PSMET PSMIG
E RELBn=46) REEBN=154 HZIy"ME PE  RHEBEN=46) RREBN=460) HZIyME  PE
izl 0.023 0.878 0.044  0.834
=2 26(56.52) 89(57.79) 26(56.52) 25(54.35)

o4 20(43.48) 65(42.21) 20(43.48) 21(45.65)
FH() 71.35+4.10 68.26 + 3.85 4705  <0.001 71.35+4.10 70.12+4.32 1.714  0.088
BMI(kg/m?) 19.89 + 1.56 20.23+2.01 1.056 0292 19.89+156  20.05=+1.98 0503 0615
SHIgMREE 6.969 0.031 0483  0.785
0 12(26.09) 56(36.36) 12(26.09) 15(32.61)

1 16(34.78) 67(43.51) 16(34.78) 15(32.61)

=2 18(39.13) 31(20.13) 18(39.13) 16(34.78)
iwesliv 0.218 0.897 0.651 0.722
= 28(60.87) 91(59.09) 28(60.87) 26(56.52)

BIEREIE 11(23.91) 35(22.73) 11(23.91) 10(21.74)

BIEB 7(15.22) 28(18.18) 7(15.22) 10(21.74)

ImER D EA 0.007 0.994 0.381 0.703
154 15(32.61) 52(33.77) 15(32.61) 16(34.78)

1§: 3 20(43.48) 63(40.91) 20(43.48) 21(45.65)

IEE] 11(23.91) 39(25.32) 11(23.91) 9(19.57)
DEE 0.081 0.775 0.045  0.832
D1 19(41.3) 60(38.96) 19(41.3) 18(39.13)

=M 27(58.7) 94(61.04) 27(58.7) 28(60.87)
AP B (cm) 0.116 0.733 0198  0.656
<5 32(69.57) 103(66.88) 32(69.57) 30(65.22)

>5 14(30.43) 51(33.12) 14(30.43) 16(34.78)
eERHE 0.086 0.769 0.806  0.369
5 8(17.39) 24(15.58) 8(17.39) 5(10.87)

7c 38(82.61) 130(84.42) 38(82.61) 41(89.13)
UIREE 7.331 0.026 0.441 0.802
RS ABUERR  11(23.91) 46(29.87) 11(23.91) 13(28.26)

ITIRBUERA 16(34.78) 75(48.70) 16(34.78) 16(34.78)

EBUBRA 19(41.3) 33(21.43) 19(41.3) 17(36.96)

FABYE(min) 0.541 0.462 0.183  0.669
<180 29(63.04) 106(68.83) 29(63.04) 27(58.7)

=180 17(36.96) 48(31.17) 17(36.96) 19(41.3)
ANPHME 0.116 0.733 0.046  0.830
<250 28(60.87) 98(63.64) 28(60.87) 29(63.04)

=250 18(39.13) 56(36.36) 18(39.13) 17(36.96)

BMI: BARE1EE.

VIVa 7 te g, 2 R Gt 245 L (P<0.05); K
FHPSMILHL, 2 R A5 R K A4 %4615, PSMJE
PBLLE TR LR, ZR BTG L (P>0.05), B
Ak, Wkl
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2.2 #H4F RAT/EPNI, CRP. FyEkE G KTk
RHTL dv RJF1 dRIARJES dRAEMCRPAT R E R T
REAH, PNLL 1gM. 1gG. IgA/KFREL T ARKE
4, HAJF1 d RJF3 dFHCRPATEEART AT,
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R 2 WAFARRIGPNI, CRP, SEIREEIKFELLHR(mean +SD)
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B8] 285l n PNI CRP(mg/L) IgM(g/L) IgGlg/L) IgA(g/L)

REH 46 41.256+3.75 64.68+10.65 1.256+0.32 10.23+1.89 2.29+0.43

- RREH 46 44.32 +4.20 56.10+9.77 1.40 +0.34 11.36+1.92 2.71+0.41
AR HE 3.698 4.026 2.179 2.845 4.794
PE 4.026 <0.001 0.032 0.006 <0.001

REH 46 38.71+4.02° 92.62 + 13.60° 1.16 +0.30° 6.53+1.10° 1.85+0.37°

RE1d RREHR 46 41.26 +5.37° 81.79+ 15.16° 1.30+0.31° 7.26 +0.96° 2.24 +0.40°
HE 2578 3.601 2.201 3.391 4.854
PE 0.012 0.001 0.030 0.001 <0.001

REH 46 36.37 £5.37° 106.44 + 15.57° 1.02+0.31° 421 +0.53° 1.21 £0.32°

RE3d RREH 46 39.20 £6.15° 93.62 + 13.95° 1.21+0.32° 5.62 +0.74° 1.75+0.36°
HE 2.351 4.159 2.892 10.506 7.604
PE 0.021 <0.001 0.005 <0.001 <0.001

*P<0.05, SARAI dELE. PNI: NG EFAEEL; CRP: CRAES; IgM: 2BIREBM; 19G: REINEBG; IgA: REIREDA.

PNI. IgM. IgG. IgAZKF¥JERTATT dFF(K@P<0.05), W
2.

2.3 PNI. CRP. #%isk&aKFEEZF 7 BIRERE
AR K Z RIEIE R SLERA 3 d PNIL CRP.
Yo g% BREE 7K 1) P T 2R vP Al L 5 2 B AR IA
RIGHRAERIFR, A RIMCRP/K-5E4 BEHRA
ARJGIFRAE L LM IEM TR &, PNLL IgM. 1gG. IgA
K5 224 B A R G IF RORE B2 U OGOk &
(P<0.05), WLIA1.

2.4 PNI. CRP. $#y&3&GK-FFIIRLEELFF ik
b ARJg I Z AR MAE DR G RAIFRAENBAYE, AR5
RKAEFEIERIBAE, L T2 47 B R G 9K
FEIROCHIZR. 45 2oR, K51 d. 3 d PNI. CRP. %
P8 BREE KT TION 2 48 B s ARVA ARG I RRERAUCH)
>0.7, FFBER R 2K, AUCIEZ T, HPNI. CRP. %
PEERER ABLA TN AUCEEK, WE2. #3.

2.5 PNI. CRP. %Jkz& G /K-FREFTN % F F &
Al R UG I Z s 69 Sh3R B0 4E 531N 2025-03/2025-06 41T
PN T AT IX AR = N R B4 £ 4F B g B E 1E NI
IR, RJGRAEFFRIENR], AR AIRAEISHI. 754
HIAESE TR JE3 dIUPNI. CRP. Bk (IS T
EAF BIERIA ARG HRIE 25 R 5 I IR LB — BN
93.88%, Kappalti 40.847(95%C1: 0.736-0.965, P<0.001),
.34,

3 111
B R A Bk AOGE R, IR TE TR R L G
ST B, 2 s B A PR A S, ZEEHE ARG
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FRE R v, AR 4R B, ML R AR, 4
B i B ARG IR RORE R AR 2R B BT ASHI LR A I,
ZAF B BImIIA ARG H RO KA 2 823.00%, (K T1%
DRl P RIE 1147.70%, TR R R 116.30%, X
S RATREIE T ANHEGT 2 8 SCSAN [A)Hb X8 B SR (1)
ZE 5, T BT R G001 fi N FHE St Fu)s 14 7,
AT AR FHE ARIEAR LT 3R AR T T AR

B BT TR IR B I RO RS A R
o RN 2 —, BRI 2 ME 3500 TH, 3
WUBERVPAL . TRALE FRPEAL A8 77 A I A1 200255, 15
AR AR B LA DAERA PP AL P R EE"1. PN I
B AVE AR BT ER S 4, 53R R RE, H
B 1 R ST AR A R, T R LR TR,
WAL SR B8 S AN B kT S G R =17, ke
HUAE— e FERE L] LR 98 0E I ek, 25 e
M ) T AR IS AR, SR PR e 1) E LA B
FEHCE /D 250 g B TG i R R, PN
a7 HEA. WO T Y, AT R —
Tabs, HEURME TR, AR, KAEHARTE d PNIC
BRAR T AR, 5 DEHRE RPN A J5 & e
R g —8", BAREE—D BRI, HEE5FRA
i BARJGE TN BB IR, HAN, AT R IPNIE
ARIGIERAE RLME SUHICIER, PO R HE— 4T
A A TR G 7 (U . PN B A8 Ak AT VA S B
B EIR L RIERIUNBE BN, LRtk AR S B R EPNT
BERRAR AN FAAL, AR ST I ACE U B 42 ] 5 L Ag 3G, 3%
b B0 DG Z AT P B R S8 e o KA 00 B o] S B X
KrfE 5. teah, FERRREAR G FHIPNIZhES RN A &

2025-11-28 | Volume 33 | Issue 11 |



KB, 5. MEETEH. CRINES. RERESNEFERRNGH A EFUNE

& 3 PN\ CRP, REBREBKISHNEZFESREIVEAGHAZENNE

E=L) AUC 95%Cl Hi{E PRBE "RRE PE
PNI

NHI d 0.716 0.613-0.805 36.20 71.74 65.22 <0.001

AB1d 0.720 0.617-0.809 38.96 72.32 61.57 <0.001

ANB3d 0.753 0.652-0.837 41.65 73.10 64.28 <0.001
CRP

NAI d 0.711 0.607-0.801 80.53 mg/L 76.79 60.87 <0.001

Ag1d 0.716 0.612-0.805 118.92 mg/L 76.09 60.87 <0.001

ANB53d 0.761 0.661-0.844 126.563 mg/L 80.43 65.22 <0.001
lgM

AR d 0.730 0.627-0.817 1.32 g/L 84.78 60.87 <0.001

Aa1d 0.732 0.630-0.819 1.21 g/L 76.09 65.22 <0.001

ANB3d 0.786 0.688-0.865 1.09 g/L 65.22 80.43 <0.001
lgG

AR d 0.742 0.640-0.828 10.76 g/L 63.04 78.26 <0.001

AG1d 0.759 0.659-0.842 6.85 g/L 76.09 73.91 <0.001

ANB53d 0.774 0.675-0.855 4.38 g/L 67.39 76.09 <0.001
IgA

AR d 0.720 0.617-0.809 2.46 g/L 63.04 76.09 <0.001

ABE1d 0.742 0.640-0.827 1.98 g/L 60.87 78.26 <0.001

ANB3d 0.769 0.669-0.850 1.42 g/L 69.57 76.09 <0.001
BRSO

NAI d 0.896 0.815-0.950 - 82.61 84.78 <0.001

Ag1d 0.909 0.831-0.959 - 82.61 89.13 <0.001

ANB3d 0.920 0.844-0.966 - 86.96 84.78 <0.001

AUC: g% NEAR; PNI: FUSEFHEEL CRP: CRIEE; IgM: REIREDM; I9G: RRIKEBG; IgA: REIREDA; ROC: 21318 TIFAHENL.

e B AP RE T 75 S, FTAN(E B B [ A2 1T
B, HED AT B -5 ACREERE RO WA A K.
CRP=EZLE B A i SRR AR R 1, 38 LA
B AAEAE, FTH i BRI R n] B I e 2 435 4
Y B AR R, BRI R, RIG1 dy 3 diFR
JE A I RE B EHCRPAKFH LI B2 57, (HAW L4
REHZAF, AT RAEHARIET d CRPRII & T
i, ARJE3 dRFEEEETY, R R A AT 35 25 5 (P<0.05),
EIE T CRPYE N R IATEFR bR ) v 51, CRPATAESEIR
HILFT24-48 hW RS, JCH T e W& 1
PEL IS YL S IR RO B B TN E. thAh, &
EEFH ARG CRPEFE S i, 2R RAEE /e 15200
FECIREFF LI, 18I 9 RE 20 M R 2R 0B S N 4k S8
LR, BEWINAR G I RE S, G Bk A
SRR e BB Sy, B R RS TR . R
THFE S F ARG = B S ThREZ 40, M E Bk
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FIKFEh AT RO WX — i f2. w7 SR, B
e BEARATIgM. 1gG. IgA/KFIIBAL T e ANTRE, %
B LA ThREAL THNHPRES. AW R, Frsh
PEAR T 5 A 5 Y RS 2 VIR G, ANHIE 7T IR, K AEZH
BFEIEARFN dRIETE S BR R RIS, EARJG
1d. 3 AR NREES, PIRACT R KB P<0.05),
X—ILRAER T2 B B AR ok D Re (ke s
R, EAR RN, RERRE K TEESREFRIER
A 55 2 AR M U 6 (P<0.05), HEAR S ERER /K AR
15 B RIA ARG HACRE R A= BA B DG
KT IAE A B RHA T E TPNI. CRPY
G BR AR 1 BN AS IO A S5 H ACRE IR T A 2R, 4
TR INFLTII R B BEA S5 i IR HERS 1T 3G 58, X — &5 L4
IR T ARG RRE R A R B A B R, ARAT1 d s Sk
TRE AR E RS IR, a1 R AT RE IR |
FAEEAE S RISV FE B N4, RIS 1 dIRbFR

=i
=1
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& 4 SNBSS ISR SIGPRSEPREE R

& IR Bit (%) Kappald 95%Cl PE
(=3 =} — (% appa %!
RE REE
RE 9 1 10 93.88 0.847 0.736-0.965 <0.001
RRE 2 37 39
ait 1 38 49
A B
2.00 5e+01
5e+00 |
0.50
g 8 |
0.20 5e-01 1
5e-02
0.05 |
30 35 40 45 100 110 120 130 140 150 160
ARJG3 d PNI K53 d CRP
C D
5.0 1
1e+01 | \
2.0 1 E—
1.0 > I
[ 4
OO 5 o
2 X 1e-03
0.2
011 1e-07 1
06 08 1.0 12 14 16 35 40 45 50 55 6.0 6.5
RJ53 d IgM AJ53 d IgG
E .
1e+00 \
5 ‘
>
)
S 1e-02
©
w
3
o
1e-04
1.0 1.5 2.0
RJE3 d IgA

B 1 PN, CRP, EEIREKESREHAENXKR. A: PNISRGHAENFRA; B: CRPERGEIHFAENFRA; C: IgMSAGHAREN
K £ D: IgGHARIEHRENINE £; E: IgA S AREITFAERIE A, PN Fil/FE 785G CRP: CAWEH; IgM: FZEERE M 1gG: G G;

IgA: IEEREFA.

JiAE 5 F ARG, FECRPZURI_ET, Ik S e rk
B FESE, TTPNTDE 7R B A0t o 5 A1 e 1 i I 20 A
i WIS, EARJE3 d, CRPEFEZETH, PNI. e BkiE
FEAT IR R, IR BE I RIS AR AE AR S 3 dAk
DT e B 1, I G SR A e SRR B e fe, HL
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BT 2 I SOERIRARRIL. thAh, RJE3 d PNI. CRP
SRR A =R R B S A UCHI1£0.920, 23
PFAT—BARFRP<0.05), XA T A Rikios T8
T SE R A SE BT EVERL, EPNIFIINE R G ZFH
T BB TRAS R, AR5 HFAOAE 1R B B AT B
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A 0

80

60

BRURKEE (%)

40

o PNI
— CRP
IeM

20 20

— 12G

—IgA
J— e B Lt}
Ly T
40 60 80
100%—4F 57 (%)

100

100

80

60

ERUREEE (%)

40

- PNI
S CRP

20 Y
—_— G
I — IgA
B — BEETH
0 PN (ST N S S T S S T I T—— |
2 40 60 80 100

100%—FF 5 (%)

T B 100

80

—_— IgA
— BRAT

IR [N TR SR (N T T | IR [ S |

40 60 80 100
100%—4F5EE (%)

2 PN, CRP, BB TRHMMEBAGHEZAEAIROCEIL. A: Kii1 d; B: RJF1 & C: AJE3 d. PNL FFEFRIEEG CRP: CR A ER;
IgM: EREERR M, 1gG: aRFER R G; IgA: TaRFER R A ROC: St TARFHIE L.

B IR, ASHE T ROCHI R T 48/ RN ) s 45
PRI AR BUNTE, 1X 8 BAREUE R IR R EEAT XU 23 2
AL EBARIE. AR JE3 d PNI<41.65. CRP=126.53 mg/
L. IgM=<1.09 g/L¥EJRI A AV e e AR FHE. JE
T BME I R TR SR R A E AR RS R, BT
Xof v fe R S A . B R ) T, An TR M
SR AR G T R B R SRR, ISR
BEUR & BRI B AN AOE MRS HE TR . 3 4b, FEANES
TEAR, A TR A S5 I ARE (145 R 5 1 RS2 bR — BN
93.88%, 7843 ESE 1A TR R A R )R] S A i
PE, IR A AL 78 JIUES.

4 518

g5 b, RJ5 FIAPNI. CRP K A Bk (/K2 il &
A BRI AR S FEACRE 1 EER bR, BEARI AT B 1R
FHRIRRe, HARPR R e, AR, A BT
DA ZRAE BRI A B o f S FHRIHE . Ak, ANHIE 5 i
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IR B e, AR T PSMIZ IR R, (HIFR
RE R AR AS B A IR (I 46f1), HOYFAHGHTTT, X
A RE BT FLA R ARG I A — s R, HK, BARiE
AT T ARSI, (A BRI T R — K ST LA, 1297
BREAAN R R AT [, S8R AN A frit— P e
E. RKA L ETF RAFEARN 2 OB, IHFPNE
N Z s RS AR, DU EZ A BE 77 B AR Y,
DI PR R S B P B 2 i PR 1 R A

It

NERR

THE=

BT, SRR S M BOIRDLVP 7 . TR 2RV
53 XIREIRES VP43 R G 55 80N B A HAE SEPRIfG R T
{ErR N FHAZ IR, 15 S 77488 (prognostic nutritional index,
PNDZil i FE . ik Eg i i ss &0l E 75 K
PERAS LR EETEPS, TUESE] H T F ARG
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AL,

LY

CJ VA [(C-reactive protein, CRP){E N—Fh 2t 2 iEAR
EW, 1E B TS PO e B 7, (R B R S I
RRE (R 5L S 0 e 5k = R GERER

=l
RITHEPNL. CRP. GyEBRE PO & BEIRA AR S
FFRE ) T A B

a2

EH20051 249 B B3, KBRS R, FIH
) 1 V23 VE iV 4 R 2 s, LI R Ja
ZIPNI. CRP. HEEREFAM. IgG. IgA/K AL, K]
P IR TS 2 BIERIA ARG R RIERI R R, K
FAS2RE TAERFIE I 28 L i 28 R TRV PNT. CRP
G PERREE B R TN AL

2005124 B i BB AR5 I RE R A2 #623%. PSMAT K AE
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Abstract
BACKGROUND
Conventional magnetic resonance imaging (MRI) has

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

significant limitations in the assessment of atypically enhancing
nodules. Some nodules exhibit no obvious enhancement or
have blurred enhancement during the arterial phase, making it
difficult to make an accurate diagnosis and potentially leading
to missed diagnoses or delayed treatment.

AlM

To investigate the predictive value of gadoxetic acid diso-
dium (Gd-EOB-DTPA)-enhanced MRI for malignant trans-
formation of liver cirrhosis nodules with atypical enhance-
ment on conventional MRI.

METHODS

A retrospective analysis was conducted on the clinical data
of 299 patients with a history of cirrhotic dysplastic nodules
that exhibited atypical enhancement on conventional MRI,
admitted to our hospital from April 2021 to May 2024. These
patients were divided into a transformation group (44 cases
with 62 nodules) and a non-transformation group (255 cases
with 357 nodules) based on the occurrence of malignant
transformation or not. Propensity score matching was
performed to ensure balanced comparability between the
groups. Another 35 patients admitted from January 2024 to
May 2024 were selected as a validation set. The nodule size,
T1 weighted imaging (TIWI), T2 weighted imaging (T2WI),
diffusion-weighted imaging (DWI), signal intensity during
the hepatobiliary and arterial phases, portal venous phase
clearance, and nodule-in-nodule appearance were compared
between the two groups. Logistic regression analysis was
used to investigate the association of MRI findings with
the malignant transformation of liver dysplastic nodules,
and a nomogram for the risk of malignant transformation
of liver dysplastic nodules was drawn. The established
model for predicting the risk of malignant transformation of
liver dysplastic nodules was evaluated for discrimination,
calibration, and clinical utility using receiver operating
characteristic curves, calibration curves, and decision curves.
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RESULTS

There were statistically significant differences in TIWI,
T2WI, DWI, hepatobiliary phase signal, arterial phase
hyperenhancement, and nodule-in-nodule appearance
between the two groups (P < 0.05). Logistic regression analysis
showed that TIWI isointense signal, high hepatobiliary
phase signal, and high TIWI signal were protective factors
for malignant transformation of liver dysplastic nodules,
while high T2WI signal, high DWI signal, high arterial phase
enhancement, and nodule-in-nodule appearance were risk
factors for malignant transformation of liver dysplastic nodules
(P < 0.05). The nomogram showed that TIWI isointense
signal and high hepatobiliary phase signal reduced the risk
of malignant transformation of liver dysplastic nodules,
while high T2WI signal, high DWI signal, high arterial phase
enhancement, and nodule-in-nodule appearance increased the
risk of malignant transformation of liver dysplastic nodules,
with a C-index of 0.978. Both internal and external validations
showed that the constructed model had good discrimination,
calibration, and clinical utility.

CONCLUSION

The predictive model developed based on Gd-EOB-DTPA-
enhanced MRI findings has high predictive value for the risk
of malignant transformation of liver dysplastic nodules with
atypical enhancement on conventional MRI, and can provide
decision support for clinical follow-up management and
preventive intervention.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Gadoxetic acid disodium; Magnetic resonance
imaging; Liver cirrhosis; Localized nodular hyperplasia;
Hepatocellular carcinoma

Citation: Lv X]J, Xu TT, Wu Q. Predictive value of gadoxetic acid
disodium-enhanced magnetic resonance imaging for malignant
transformation of cirrhosis nodules with atypical enhancement on
conventional magnetic resonance. Shijie Huaren Xiaohua Zazhi 2025;
33(11): 873-882

URL: https:/ /www.wjgnet.com/1009-3079/ full /v33/i11/873 htm
DOL: https:/ /dx.doi.org/10.11569/wcjd.v33.i11.873

Tl B
B=

% HURE 3 3% % M- (magnetic resonance imaging, MRI)%¢
JE SR SRANLE N GG IPAE A AR R B TRk 2
FBRA SRR R B SRAR, AEAOR AL, B
TR RALIRE ST

AH#9
K T4LE B —4h(gadoxetic acid disodium, Gd-EOB-
DTPA)MRI*T i #L#% J& P& (magnetic resonance imaging,

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

874

B2 SAMRINY S AN i A BBV TR S ORI AR BVHUUINE

MRI)R 275 5% F T AR AL 25 ¥ 5 bk 45 4L 4 T -
TiE
UM o BT e A AR B F22021-04/2023- 120004
2994 A AT ARAC ST AL 38 A 2540 A 2. L MUMRIR $2 A
SRAL B GG R, AR TR AR L A
A LA(AABI 62N EETT) . AR A LA (25561357 /M), 2T
KGR A BRATAR ) AR 4 IE B AR IE 4 8] )
BT Yok, 73 3%£2024-01/2024-058004 69354 B F 4 A
e dE YRA LR LE T Koy TIABORM(T1 weighted
imaging, TIWI). T24eAUst%(T2 weighted imaging,
T2WI). B3k RA BRI (diffusion-weighted
imaging, DWI). AFRZH. BRI 5 5% E . 11#HAk
B B A B4 P 45 & 3. Logistic®l )3 5 AT MRLUE ILAT AT
?rii‘”ié*”'i VALY R5vh, FE4A R AT 7 BB A 4
T AL e 0 5] & B, R K E AR AE
L B, AR ot K ORAE AT L0 T
SR A LT B AR e B R R 5 B ROE B
B RIS .

&)

FZE

K AMTIWL, T2WI. DWI, Afje ﬁﬂF"&ifnﬂ‘cﬁﬂ%

BAL, P RIE RA AWML E A %S

SL(P<0.05); Logistic™ )3 45 2.7, T1W1%§FW7‘

FFREHA1E 5 & 5545 5 AT - AL 3G A 22 Bk 4 Abed

4%%}"121% T2WIE1E 5. DWISFE 5. sk &i
. 4P 4RI RGBT

l3514%‘(1"4)05) % 15 % 8 B 7, TIWIE S5, I
R IAE 5 & 15 5 A HARMT AL 3 A 25 Bobk 454k

R, TZWIrM"’ . DWISfE5. kil g iit,
ﬁ*%%%A%mﬁﬁ&@i%*li%%n%”\
C-index#0.978; W3k5 SM3rE0iE ) B, PTH e AL
BAA RAFR G R B Al ARAOR.

P74

3 TGd-EOB-DTPA MRI#Fm A2 A 2% MMRIR 32
R IRACITF 77 18 A 253 o A0 R e B 45 5 69 R
MAMAE, fe Ve K7 5 3, Tl TR R R
3.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.

FHER: ALER =
A I 4

My RBEEAR, FTRRAL; By FROMEZS kg

ZDIRE: AP RARIT4LE B — 4Bk Ik (magnetic
resonance imaging, MRI)*f % #LMRIA S 21 5% AL AT 721 1
& 23 B A TR A, MR TRMAERY A AT AR AL S
RGN 6 R Y W At IS . TR A

2025-11-28 | Volume 33 | Issue 11 |



S/, F. ILER _IAMRINEIMH AR A RESR RS DRI E

1 ST ISR, RIR. FLERTHIMRIN S R ety
SBUFRIS TR CHIRUUINME. EFRENBHE 2025; 33(11):
873-882
URL.: https://www.wjgnet.com/1009-3079/full/v33/i11/873.htm
DOI: https://dx.doi.org/10.11569/wcjd.v33.i11.873

0515

JFF200 08 2 A= BRIV BBl P9 B LI s 2 —, R A TE
LA JFF R A0 - S R0 A 51 - R e 1 3 3 s i
T2, fEIX—J 27 5, S U AR S5 1 B i Ah 2 I
PREAF I G i 0, X P v 2ok E .
AT, i FURG LR (magnetic resonance imaging, MRI)2 Jii £
JHF S B AR 5 I R T B, RV AN BB R Al 5
I 71 535 SR BR A 308 40 45 1 Bl ik i AL A B R Bl 2
RO SRALAE, e LG w2 b, 5 5 80R12 aiE
IRYRTTE. DR, PR RS ISR 2 B, PO 52
B ST R R R K. SRS AR et
EEFAIRHEL, AR R0 b AL ZE0R — B (gadoxetic acid
disodium, Gd-EOB-DTPA) EA XU E g ik, — 51
BAS GBI AT PPAl 45T B BRIk . 1] Rk U i 2
LS 3 2FAE; 57— 5 T AT AEL SRS 400 e P
Y, A8 B 455 [0 AN B D R e R B ), A E 2
22 5 R1, GAd-EOB-DTPA MRIAE %5512 W 400 s AT L
PERTAZ, (EX S AEMRIAS SRS G A 1 S A8 A 4540
PEFGAY KU T A TR PR, AR B R B A
A IMNE, XEEETTHEPIAN “AWE LT Juns,
[ A T I 2 75 R T T R SR R 855, DN LA 4 56 BEdEA T
IRANFIERT . FE T A FE R 15 Gd-EOB-DTPA MRIX
FEMR IAS St 7 550 Ak BT 5 700 488 A 2 4 30 A [ T 477
{8, FIETRIEEEL, JyfFAaiib S5 B3 AR 4575 I HERf 12
AURGHERYT . T Te s,

1 SRR

1.1 A [ s B 4T N R EE FE2021-04/2023-12
IR 12991145 S 284 186 £ 2545995 58 HL 5 MR TAS gL 7Y
SRAL R I R TR, 2213541, 5516441,
FEW829-784, F-H)(55.24+7.41) %, ifE6-641 H, 1
(36.12+9.57) ™ H. (DIINFRifE: OF 5 AL 0 A 25775
I 52, @ MM RIAS SR 58 A4 (30 45 3 5 a0 ik 3 31 B A
R/ T TR KA BRI AN 2 ); ORI i T IR o
55 @>18%. (Q)HEBRbRME: OB EARE L IRKE
Wiz, @IMER . RS AR S AR A, @K
MR B 1 RS O @R BRI e 8. 53 162024-
01/2024-05WIG 1135451 S VR N BGIELR, Horh 21641, 55
1901, 4E#431-77%, “F14(54.80+7.35) %, i F£8-63 mo, -
¥J(35.7018.16) mo, K AEEMHFEAL 1061444575, KRR A

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

875

A2 B3 1A S Y.

1.2 77

1.2.1 o2m: BHEREAE S AR R AT L, &
Gd-EOB-DTPA MRIZFFUAG - E AL i B2 A R Se %
T IFF 20 g . K299 58 25 AR e A= R M e Ak oy R R
A (441621 E575) RKAH (25561357 4575). K
AR AR ER AR AR SE, AR K AR 2 F AR BRLIE ST
(1591 BELAR F A X UE 529641, TG HEEE AL I,
1.2.2 A& yFbIkc R BB ITEOE R4S HPAS
Wy PERI. BMIL BEJRSE . SR 0 iR I
JE. JREF Child-PughfFIhfgrg. 5 R Ak 2k
TGN TORE, AR 2 A 65 G T I PR
2250 bR SR A v R 9 K65 195 P e B AT
W R 5 4 5 AN R St (liver imaging reporting and data
system, LI-RADS)sA4FRE, 2 RLI-RADS/32KLR-371
LR-4.
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I F A AR 35 A B R S8 (LI-RADS, 2018/ kAT 4326
PEREELEL, HPIALRA S UL ISR RAR 2 W 4 6 R i
SRR R T ORF I PR B B 485 AN 1), MKHELI-RADS
FRUERT A N G553 AT B3 7, FFLR-4MILR-538
)8 SR BE A (TR0 2% M % 4K, FFLR-3 & AT K
SR B (T A SR i AL, 43 i BLI-R AD SHx ifE
EARBIAEN 255 R RAEEH IAUC, JF R HDeLong
46 LR AUCHI 22 5. P<0.05 N 2 3 it 3L

2 #ER

2.1 EAEHAE LA HIIMRIA A SR
AR, R N21340(71.24%) 6641(22.07%) 20
B1(6.69%) BHH 1N 245 K=3404E, L gAdH
A4 62N G5, KRR A 2556135745, PHLHAERS
PR, BMI. BEIRAG. sk 00 i I
JR&90 Child-PughfFDiae s g LA 7 R e giit 2 s X
(P>0.05), {H A= 20 S R0 AR 25775 00 5 R R AR 2L L
B ERH BRI R L(P<0.05). K HPSMFZIE 5 i %
LAPEX i, Gk ok 2E Al 624N 4575, R Rk A= 41444
ANG0ZE™S, Bet e A PTLH DL 1 TRk 28 Pk s 22 7 2
TGiih = L P>0.05). W&,

2.2 HMAMRIAILLE P EE. [Tk ENS
P E R TG0 L (P>0.05); KAEHTIWI. T2WIL
DWI. HAEMIE S REnkH sl dih g RIE K
KA IR A Goit 2 5 L(P<0.05). WAR2.
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SR E

2.3 MRUAILA T4 20 3 2 25 Ttk 2oy v DUAT
S B AT A DU AR B (TR =0, 2 = 1), H
A B N (W e v AL LR 2 S i X
FFEdR, AFETIWI, T2WI. DWI. AFIHE 5 K shibk
Wimsail. grh 4RI, ZHE LogisticllA4E R 0K,
TIWIEE RS 5 HIEIE 5 5555 5 2 M A G A 45
TR R R, T2WIE S S, DWIEES . 3)
kA . &5 R S SR IR T S B AR 2 R e A
[ f 6 R 25 (P<0.05), T #3014

2.4 R R I AL B GI KA KT
Logistic[H 37345 5, Ll B34 25 4575 7ML A )
HIZEHE, HC-index0.978. WL, Wi 1Hm IR A:
TIWHKA G 5, T2WHKE(E 5, DWIE(E S, HIHERE
5, BIKHAR m R, SR g, X RIME S R4S 0.
32.5. 100 0. 7977, &7r{E256.59), R = 0.98, 1%
SRR AL, T Sh SR S I R SE PR IR RE— 2L
2.5 AHRIE ZHIROCHIZ IR, FFm B A= 451k
AL U 5122 R AUC M0.978(95%CT: 0.957-0.998), H.
TR &5 5 i 2 S5 R AR Ah R h 28 = B A, R TE N RE
NEZR VG P, SR FH BT ) (%) S 2R 008 A 81 S M i A 1
T2 BN 25 e A AT TN RE SR A IR R 3R 2. DL 2.
2.6 SN3RIIE SRIROCHIZE. Kekhsk. DCAZAE
IO AT ANBIRAE R, I 5 B A 251 A Ak
KR F1 28 AU CH0.983(95%CT: 0.960-0.999), 152k
2. DCAMMZREE REAS PR FE— B, Fomprg
SERITIAR R R E M R AT, BAAVZARE D). L.

2.7 ABFRAER 5LI-RADS % £ Tl P4k rb g 767
reErh, AMRIFAUCHO0.978, 5.3 5 TLI-RADSH]
0.872(P<0.001); TEIRUEEEH, AR FJAUCH0.983, [FIFE
B E TLI-RADSI#)0.855(P<0.001). ILZ5.

3 19
IT4EK, GAd-EOB-DTPA MRIFE T AEHIH 1297 AUk A £ 5
HE. (EFTE 2 W 7T, GAd-EOB-DTPA MRIBE A FIf
R A HER I AR . 7EIT R0V T, Gd-EOB-
DTPA MRIX FHE A ST AR FEA 5 HE ML (A HH 26 0 2%
WACT™. H ARG, HBLGKT LT 150 2%
REdRmi2fis, TR HI<0.5 e, 4 HECHA R A5 B ) 46
F1255 min. RIS SRS SR U A 45 1 7E MR
RIS KR BB = LR PRgE PR H A
fiE, Sl FIMRIZ W RRE A BR, 380X #4575
PRV REMAR A, D AR T R 1) g R IR,

A FEE B AT, REHEHER P T Gd-EOB-
DTPA MRIZ U2 H00 & FIMRIAS HL 8 5 40 i S 40
AR AL ) FANE. AR TIWIE S 5(OR =
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® 1 EREMBEELFRICRImean £ SDI/n(%)]

PSMAI] PSMIG
7N REEBARI62T  RRELRSH 1z PE REHEGBADI RREHEBA 12 PE
Z) 357 D) 62T4ET) Bll60 T 45T
FH(E) 56.68 + 7.40 54.99 +8.13 1289 0.198 56.68+7.40 5583+829 0507 0.613
izl 0.081 0.776 0411 0.521
E3 25(56.82) 139(54.51) 25(56.82) 22(50.00)
k4 19(43.18) 116(45.49) 19(43.18) 22(50.00)
BMI(kg/m?) 23.95 +1.02 23.88+0.94 0450 0653 2395+102 2390+098 0234 0815
TERIR 8(18.18) 41(16.08) 0.121 0.728 8(18.18) 5(11.36) 0.812 0.367
SIE 11(25.00) 58(22.75) 0.107 0.743 11(25.00) 7(15.91) 1.117  0.290
BINE 5(11.36) 23(9.02) 0.045 0.832 5(11.36) 3(6.82) 0.138  0.711
SESIAE 19(43.18) 116(45.49) 0.081 0.776 19(43.18) 22(50.00) 0.183  0.669
[RRR 0.084 0.772 0.386 0.534
RS 39(88.64) 222(87.06) 39(88.64) 37(84.09)
EREMERTHEL 5(11.36) 33(12.94) 5(11.36) 7(15.91)
Child—PughfFLhEE D% 0.077 0.939 0.415 0.678
A 15(34.09) 82(32.16) 15(34.09) 17(38.64)
B 20(45.45) 124(48.63) 20(45.45) 19(43.18)
C 9(20.45) 49(19.22) 9(20.45) 8(18.18)
R =il iy N 4869 0.027 0.789 0374
{ireANGll 21(33.87) 175(49.02) 21(33.87) 25(41.67)
Sl 41(66.13) 182(50.98) 41(66.13) 35(58.33)
HicES (g 6.14 +1.96 5.97 +1.89 0548 0584 6.14+1.96 6.08+1.92 0145 0.885

BMI: BIAREIEE; PSM: M) ULEC.
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=
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Zhrhk ‘
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EOE . ,
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PR
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1 FFSEUSA TR EEEILE. TIWE: TUIIRR%; T2WE: DWL T2HIRE % DWI: SRS k.
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x® 2 FEMRIFRTEER((mean £ SD)/n(%)]

, TIWI T2WI DWI FFREEA L o
483 g{j %—:ff)é %‘E'E =5 &iES 1&5?% =Es 1&%%1% Yy =':=§ g;’;z gzg LETNE
= = = =
REA 62 172+058 32(6161) 3004839 5182260 11(17.74) 528387 10(16.13) 5995.16) 3484 346484 11(17.74) 25(4032)
REHYE 60  159+051  47(7833) 132167) 142333 46(7667) 17(2833) 43(7167) 132167 477833) 111833 5833  1(167)
ty? 1.313 9.539 42 531 38.278 68.094 17.465 2369 27.170
PIE 0.192 0.002 0.000 0.000 0.000 0.000 0.124  0.000

TIWI: TIIDRAE; T2WI: DWI: T200EALE; DWI: IREIIRANE:.

® 3 IERAENNERLME

VIF
e X
E=1 e 2=@ ZEHLLMHIRT e
TIWI 1.062 <10 & FES=1FaE5=2
T2WI 1.284 <10 ) REES =1, 865 =2
DWI 2.003 <10 & REES =1, 865 =2
BTABEA 1.475 <10 & FES =1 5565 =2
SIRKERS SR 1.601 <10 ) 5=02=1
pruntrs 1.251 <10 & 6=0=2E=1
VIF: FFERAKES TIWI: 10BN T2WI: DWI: T2A0IEER; DWISREUIIAUE.
& 4 MRERDAT S EUS A TR R LEVE
ZINRE B SE Wald 5 OR P%cl PE
TR FR
TIWIESES ~1.121 0.319 12.347 0.326 0.265 0.401 <0.001
T2WISES 0.747 0.240 9.681 2.110 2.034 2.189 <0.001
DWISES 0.739 0.208 12.611 2.093 1.977 2216 <0.001
FiB S =SS -1.338 0.325 16.957 0.262 0.189 0.364 <0.001
SRXERS SR 1.173 0.279 17.662 3.230 3.155 3.307 <0.007
LS 1.008 0.282 12.775 2.740 2.663 2.819 <0.001
=2 Y -1.564 0.217 14.831 - - - <0.001

TIWI: TR, T2WI: DWI: T2H0EALE; DWI: IREIRAE:.

0.362, P<0.00)fE R ERY R ZIHT AN, 7T et i A
AR 5T AR 2 S B BN SRR 0%, X L) R TE R
AL RE AR 2R, BT T2 W B Mg 45
5 R, TEF Y A 650 ) P e S A R e, S5
P I BEHLRI 73 BI04, 20 B DUIR IR R 25 46 4
U N E, B TR, 457 TR R, oA T 4 1M
ERWIERL, WTAT2WIRBLH &E 5 SMTawis
55 M8 T fERIK A E(OR = 2.110, P<0.001). R4
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RER SN, TS A48 A 45 5 AT 43 AR A = 2,
o e B A S L SR, e E s e, &
AT R AR A RS S TIWLE S 5 LI BB,
mE S T2WLEE H L ETH &, FERTIWIFIT2WIREX
IR AN e 2 S S 2R A 45, b A B Tk
AR FRIPP A

B K S0 T o A S T ) A £ N R R A R
B, sag S BN Sk R X AR C D34 I % R
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+R 5 AHARERSL-RADSHEFTNLEELL R

il HiBe AUC(95%CI) PE
TIAFRIIEE MIEES 0.978(0.957-0.998) ==
LI-RADS(LR-4/5/9B3I4) WI1gREE 0.872(0.810-0.934) <0.001
KIAFRIIEE Cpla=S 0.983(0.960-0.999) ==
LI-RADS(LR-4/5/9831) ]S 0.855(0.780-0.930) <0.001

AUC: BB FEAR; LI-RADS: FFIF IR SFIEIEF 4.

A 1.00 +

100% -

0.75 1
75% —

o

Ul

o
1

50% —

Sensitivity
Observed frequency

0.25 25%

0.00 A 0% -

IIILI_I_'

0.50 0.75 1.00

1-specificity

0.00 0.25

—— Treat all
— Treat none
— Model

o
w
i

I
[N}
L

Net benefit

o
=

o
o
i

\

25% 50% 75%
Treatment threshold probability

0% 100%

T I T
25% 50% 75%
Predicted risk

100%

2 AIEBRNELER. A: ROCHEZL, AUCH0.978; B: Rafiibizk, iz Atz SR R @Rl & C: DCARRLL, (ERSRFEREE
FIN, BAHLRE AUC: Hi4E NERL ROC: ZiE TIREERRZE; DCA: Jedeabhsk.

B T AL TERT 5 B A 287 v JF 40 e
Pt FE A, B4 S AT B R I P R 2 KR

MNP E A KRS i PR 70 i, FECRRAE
I I I AR, XA A SR EL . BRIREA R,
TERAG RIS R R ™, DL S i A ik
PEBE SRESH AR RO RS L T P A, Ao JHE S 2 A
WM A e R A0 AR 2B 003 T AT RIS, A
FeaE SRR, BhIKI Ak A T 5 R A 2 e Ak
) % K1 25 (OR = 3.230, P<0.001), 5 LA BB T,
FEIRBI K T AT 5B R e A XU LA VB TE R T
W N MR A IR S YA T S SO AL AR
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YHAREH BE 2, ARSI AR N BRI K T4
B, ELEFZE BRI SOR If 52 B 40 18 1k 5 SO A 5 52
e, D WIRIU Ny EiE 520 Shbk sk
A DWIEE 5 A8 J Tt T 5 238 A 48 7 MM e 4k
PP R AR

JEFE 3 o 2 15 5 B M B AL I R 37 [ R (OR =
0.262, P<0.001), 1x—45 G 5 /40 i Th A R B 1) yps # A= 2
WSS, N FETE, EE S e B
ST R EAA LR B 12 2 IK1BIAIOATP1B3
BRI FRIE IR, 10T 5 20 30 A 6575 ) JFF 400 e g
et FE b, Bl A0 S 2 M, X R R R IR B
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S, . ALER IOMRIN S xS SR(AHR 4

b /J 100% —
0.75 4 75% —

50% -

Sensitivity
o
w
o

Observed frequency

0.25 4 25% —

0.00

0% -

SR E

0.50 0.75 1.00

1-specificity

0.00 0.25

— Treat all
— Treat none
— Model

Net benefit

\

25% 50% 75%
Treatment threshold probability

0% 100%

T
25% 50%

Predicted risk

75% 100%

3 HMEBRNELER. A: ROCHEZL, AUC#0.983; B: Aifiibzk, Tzt Rz TR R @Il & C: DCARRLL, (ERTRIFERERE
FIN, BAELE AUC: HiZE NERL ROC: ZpE TIREEERIZE; DCA: Jedgeyhrihsk.

R, $EGd-EOB-DTPABEU />, FHUAATAHIY
55 B2, R se, 5P AS S A L, FFAE
W55 T, PR AR XU 51K 0.2626%(95%C: 0.189-
0.364), X—EA K R MIEIRIRAE T — 2 A 45
b, WFFCR AR, JE A0 e 75 AT AEAIE 5 RIUAIE 5,
TR PR A XU 2515 22 DR B S D e, S4Bl
159, R AL S ZAAAEARLZ AL, 7R T ARG
55 SRR AL PR B [ R IR, AR
HE % B H MR IS U 2595 /EGA-EOB-DTPAH %
DUNENBKIA oA T U R 17 i 2 A s i R,
XA G TR I E IR, Gd-EOB-DTPAXS Il 7 57 % 5
BBURK, MR AT REALG A 55 70485 1 (10 2 P XS, 3K A g
TN RRECA FFRE AT B Tk 4 = T i . o) ANH
TR TG 25 R I T 5 2 3 A 45 TR R R AL I fE
[A1 2, Gd-EOB-DTPA MRIGEATINE 5 KEMRIYE LA RS 1)
ghrpghgh ), N R ARG 2 T

AR FERE S 1) 1) 2 PSS 2R ) 7 P B 5 7 200 e
K(TIWI). THEEAZMDWI). 4L = B (T2WHAL
NI FHHIE(GA-EOB-DTPA), R A% G AU ) A
SRR, C-index 40.978, SEILH B = K FRIMAMA,
RE NI PR IE Bt EE RIS (5 5. RIS P85 AN SeIE 2
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IR, BT R LA RAFIX 2 B ASHE BRIl PR 2K,
TZAEE T RAF, DRI R S A TR0 T S5 B0 A 2 5 B P
R BSEHEAE T —Fh I F B AR A — EERIZ,
TR ) TR TR E (X 3 A L R 5 e 2851 AR PR B
RS, HLPE g S 2 A T LI-RADS /) 2R bnifE, il gL i
FLURJEA: B LI-RADS 3 B4kt T sk mr st
kA R S5 PR P e P B RUARRAE, 1T AR FE 4 X0 R
Rt Z X L SRR I A LAY G A 457, LI-RADSTER
REFTHIHN EAFAEAN s FAM FE ST RS B
PEHAE S T LI-RADSA 78 43 5 1 (14 AR A 2 R A5 S AN
ARLEAE B, XS HO RV ACER A T
ToANA.

AW TR S EAE T (1) B ATLI-RADSY LAY
FFH8 B2 W R B EURA T, (EI PR S ik mp s o0 HTF AR AL 5 4
FUUNAR ARk, HAE P B EIEARE, A 704 Bh
FIRANLI-RADSIIAN 2 ; (2) HFRLI-RADSHZ CoRFAEAD, A%
W 9C & BT A HAAS 5 A 45 o 45 R B2 A T T 47y
{8, —#F¥JAELI-RADSAEARFF, ¥/ T Hl4ERE; (3)[F
ILI-RADSH L5335, ARt AU RE R, SR T
Hl e REHEBE VT TR, (4) R F P S MR URAFEAS (55 17 /8, A5
BT e T4 R AT 5 . AT BT i AR ALE FH T
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S LR AR S5 (0 KUK 23 2 B, W RIS FH I, #18
IR BT R I, 5 A S b v R A, T
SEGSEBRE L, SEINSAR BB VIR, 465 BE 5 TR,
BRI GG, L 2R TN ) S e A A RS e e
AR S T R AL st e 5 SR, kT — 44 I RE A%
% R UF(Child-Pugh AZR) g, 25 455 T XA =,
fe PR [ 25 AT DU A5 455 0o i 28 800 A7 T3 2 94 b a5 A5
THR AU ), AN T R R R A PATHIR T DL ) 3 P K
HOH K, TR s B TS (R I ASi FT A S A
BUEA B F I VIR AR AT (USRS Re . T R 3887 5
(7RO A RS AR e & 1A e 5. A AR 2 Ak
T, RYANADCIEZ 2 BDWISHL, Aobimit prie
PEBAII R G RAEZBEDWIEHE, #t—BI bl A
WFFE 2 IR T Sebrf i, SECBR AE S A Z, T
— BT ARG, X B ST AT 2 B BGALE.
FAWFCETPSMPA T FC AR AR J A ) % 57, (H
VCHC 5 FEAS B /0 7T B 2 S EGE T Dh PR AIR, DRI A
TR (03 T A R e P S O, 2y T
WETE P TR — D BAIE.

4 4Eip
2 EPNR, 3T Gd-EOB-DTPA MRI TR T % 3 5K
MR IAS i 78 5 £ JHF S 70 498 A 68 S0 L R LA B
e TN AR, B IGIRBE DT E B, T I T T it o
HSCHE

PR (magnetic resonance imaging, MRI)ZE A A
SRS A 25T N A AR B2 SR R 800 5 1 sl ik sk,
AN 2 B RO R A 5, e DO HAE 2 b, 5 %
HIMIZEEIRIGYT .

4L ZEFR 4 (gadoxetic acid disodium, Gd-EOB-DTPA)MRI
X H MR IAS S 28 5 A (0 JH S 2R 66 A 5 SR 2 A XL
WS PO (ORI 9 BB PR, AN R I 2 15 B oA
B, XREETHERIAN “AWE LT Jumk, B
SRR T TR PR SR R B, DR LGB A3 0] AT R N AR
.

folg =
# GA-EOB-DTPA MRINIMRIA $ S A - Adif b 25 5
TR I RN A
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SER T E

X299 JH-H Ak e 2R 144 A 2515 S 3 4 A, 4449 624N S5
KA (R A2, 2556135745 AR R AECR R A
4, SR UCRC fE R 3. 5333501 E Ve N
IGHFEE. Logistic[Al)H L /RMRURFIE X BPE AL 525
Wal, FEAER A 2R IR, 2R TARRFAE A2k, Rt
B SRS AT AP Al R, AR X Gy B AR
Il RS R4

TUINAU R/ T R SRS 5 e ] ARG JHT e 2R 04 A 45 4 %
PEEEAG RS, T2 EE S IREUMBUSIE &
F5 s BIKIA R AN S 2 v 4 3R I ) I 3 8 T AU
(P<0.05). FZL KM C-indexik0.978, il EomH X 4>
. REHERE AR BOH R

LR A

%£TGd-EOB-DTPA MRIMJFRIIALAL N H MR IA HiL A
e LA P S 28 A 8 D P 2 A IR B A v 194 T 47y
18, RENIGIRBE VIR TR P TR D SR S RE.

REf=

KIS T S B8 A 5 A AL R TN B, AL T
DUAETY, D JFFRE A 7 TR 004 74 235 749 1) AE R 12 T MRS H4E B
Vi THRHESH.
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Abstract

BACKGROUND

The diagnosis of hepatic focal nodular hyperplasia (FNH)
primarily relies on imaging examinations. However,
conventional techniques such as computed tomography
involve ionizing radiation and cannot provide functional data
on hepatocyte-specific uptake. Moreover, magnetic resonance
imaging (MRI) examinations are more sensitive to respiratory
motion artifacts, which can significantly compromise image
quality.

AlM

To investigate the differences in contrast-enhanced ultraso-
und (CEUS) manifestations among patients with FNH of
varying sizes and liver backgrounds.

METHODS

A total of 118 patients with FNH confirmed by pathology
admitted to our hospital from February 2023 to March 2025
were selected and underwent CEUS examination. The CEUS
signs were compared and analyzed among patients with
different FINH sizes [< 3 cm (35 cases), 3-5 cm (66 cases), and
> 5 cm (17 cases)] and liver backgrounds [normal liver (49
cases), fatty liver (39 cases), and fatty liver-related cirrhosis
(hereinafter referred to as cirrhosis, 30 cases)].

RESULTS

After injection of the contrast agent, 88 cases (74.58%) showed
rapid enhancement earlier than liver parenchyma in the
arterial phase, and 30 (2542%) showed enhancement later
than liver parenchyma. Among all patients included, 45
(38.14%) exhibited gushing-like enhancement, 36 (30.51%)
showed spoke-like enhancement, 29 (24.58%) demonstrated
branching-like enhancement, and 8 (6.78%) showed overall
enhancement; 72.03% (85 cases) of patients exhibited a pattern

2025-11-28 | Volume 33 | Issue 11 |
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of fast-in and slow-out, 2.54% (3 cases) showed a pattern
characterized by fast-in and fast-out, and 25.42% (30 cases)
showed a slow-in and slow-out pattern. Patients with FNH
< 3 cm showed rapid and high enhancement earlier than
liver parenchyma in the arterial phase, typically presenting
a rapid “wash-in” without a branching pattern. The lesions
showed a rapid wash-in and slow pattern relative to the liver
parenchyma. Patients with FNH > 5 cm mostly exhibited
delayed enhancement compared to the surrounding liver
parenchyma. Their enhancement pattern was predominantly
branching, without a gushing-like pattern. Furthermore, these
larger lesions demonstrated a detection rate for the central
scar, and the lesions predominantly exhibited a slow wash-in
and slow wash-out pattern relative to the liver parenchyma.
There were significant differences in the relative enhancement
time to the liver parenchyma, the enhancement pattern in
the arterial phase, the detection rate of central the scar, and
dynamic enhancement patterns among patients with varying
FNH sizes (P < 0.05). Normal and fatty livers exhibited
earlier enhancement than the surrounding liver parenchyma,
with relative enhancement kinetics characterized by a fast-
in and slow-out pattern, but never a slow-in and slow-out
pattern. Cirrhotic livers exhibited later enhancement than
the liver parenchyma, with a significantly higher detection
rate of the central scar, and exclusively displayed slow-in
and slow-out kinetics. Significant differences were observed
in relative enhancement timing, central scar detection,
and enhancement-regression kinetics across different liver
backgrounds (P < 0.05).

CONCLUSION

CEUS features of FNH vary significantly with lesion size
and liver background. Lesions larger than 5 cm often exhibit
atypical enhancement patterns. While fatty liver does not
substantially alter CEUS findings, cirrhosis leads to delayed
FNH perfusion relative to the parenchyma, characterized by
slow wash-in and wash-out kinetics. These hemodynamic
alterations underscore the need for integrating MRI or biopsy
to improve diagnostic accuracy, reduce misdiagnosis, and
avoid unnecessary surgery.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.
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LR T B, 123 Kok 35 BUT dm oA 1t
BN FIE 8, LAEY BRH P, BRIk
A Ae 2 3o eR 3B AN R A AR, #ra B R 2.

AH9
FATFNHAR R K Feif 5 % & F # F %% (contrast-
enhanced ultrasound, CEUS) & I £ P4,

Tri%k

BUHT T R A4 T P s B 1£2023-02/2025-03 4004 2 9%
MY 118BIFNHE %, 3 4TCEUSKH &, i 57
FNHARE X AM<3 em(35641). 3-5 cm(66#1). >5 cm(17
B AT [ £ FF49%5)). A8 RF(39%1). A5 IT 48
FPEIFARAL( T AR Ay AR AL, 3049] )] % 9 CEUSAE %

&R

AT GG, SRR T T AT SR 4G Bk 5 3 1R 88
#1(74.58%), & T AT 5= 34 5230451(25.42%), 3+ 454]
(38.14%) A4 R B K IE R, 3611(30.51%) A 545K IG 7%,
2011(24.58%) A - HAKRIG 5%, 8451(6.78%) A HARIG %,
72.03%(85%1) % A ik 1% | 2.54%(35)) B Ay Pt
ek, 25.42%(30%)) % F A 1% 1% B FNH<3 em & %3
FINA FHIRADT-T AT 5 6f bik F 38 5%, 38 5% 7 XA
ROBRIGIR A ., RIS HIRIG TR, AR 52 38 7% -
HIBEAH F I AR, >S5 cmB A K S AAA
R TRF SRR3R, ARG A £, RIUZRIK
ik, H>5 cmBH W ARk R4, ARRTAT £ R
Y¥aig- MR BAK R IAIZH E; REFNHA %
HARITRE 5 R IG AR AT ) . ShARAI AR X PR
PR R e ARRTAT R SR R EALAR, 2R
it F F U (P<0.05). Ew AT 5 Re W AT 347 T =g
3R, ARXTIF S RIGIR-H R TR SR A B,
TANZ BT IFARAL YR T AT 2 38 5%, F S it
R 2 E I &, AR 5 R k-1 R AL F AR
B, REVITH % & HARXTAT 5 3G iR a1, o sk
FIRA AR U ABXAT 52 U3 3R - 0K 1R TALH sLILAR,
£ A %35 % L (P<0.05).

E= 97

REIFNHA ) %4 CEUSAE S 9 2R Fl, >5 cmi T4k
EINIEZBIGIRMEX; 5 EFITAAL, IR R0
CEUSH#IER, 12t & ZAFARfLaT, FNHi# 28 TR
52, &Iy i Ay 1A) 3L 3R A i3 3% FLRT 69 1 3
12, B L AR R R B B R R, 1 —
K INA B TRIFT R EFNHX D A5 % FCEUS#H
LW E, MRS AR B F A,
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Group Inc. All rights reserved.
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03515

AR SR kL 145715 44 42 (focal nodular hyperplasia, FNH)/&
— i DL I R AR, HORFT 2 I 3 A8 T 815
R, H s ICTR A EAR e R At R 4F i 2215
B, AEHIC R SR U 40 oy e SR I ) D e 245 B, HL
AEAE HL B AR 1) A, I 45 e 7 B K HARE U 1) A
N 52 PR R 3 PR 4% (magnetic resonance imaging, MRI)
K2 AR B B 206 U, (B R IS B
SCBONURR, 2920%-30% H 5 7] B PR B3 e A R AT
s UG R B Ak, AR R AR AN )
B TE] AR R ] 7 IR AT Ak, R AME AR R A, i
FERHRE S BRI (WG A-EOB-DTPA) K, i3 5 B4 A
20 minbd EA GG EA S WME R, XA
G T A AL ] AR, %) T HF 2 RE 5245 (Child-Pugh B/
CH) B, HFHIARAA &2 B2 TG 5 RE
FAIK40%-60%). JE T ixX e MR I, 8 & #(contrast-
enhanced ultrasound, CEUS)KHEIVE. &S Al
NP 224, CRCNFNHIZ R EE R — =
CEUSHIZWrifERfTE nT B2 2 2 iR 2= &2, s
St FNHR/NEE. I AF R AAH ST IR s 1) 4
BRAT, N6 05 T 285 PN HIZ W ) 3 H 25 58 P 45 8
FACLENGIIIE 6 107 JFF AR OGP A S5 I S5t 1) A, v
e DRI T A B G R 52 A B A B DD e e, Sl 1 52771
(3 A R 30 112%, SEURIZ SR 2™M. [, RH
K/NFJFNHAECEUS b (38 5 R AR °] BEAAAE 22 5%, 0
FEEL IS R IE <3 emFNHZE I A & 0] A 158, 53
e <3 emOFNHZEBUAR 5] 75 39 58, M A47AE 5
I BORBIFNHIU AT REDA A FHE I, SRAEERA 44 T 5L
BESRAR S T ESGIN, Sy HH LR PR P B B . DR
IRANIRBTFNHANF /NS 5 (6 CEUSHE R 7 i,
XFRIRIZE .. wRIZE, IRSFNHZBEm M, Bz
HALERFREGERGEEZ . Hr, XTI
HFNHA/MTCEUSZ W Sszmn it 7oA fR, Habie
A=, BT DLEF—0 1. BT AW R ITFNH
ANFERNFS 5 B FHCEUSTES 7 it KRR X,
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JNCEUSFEFNHH [ RS2 2%

1 #RIRA

1.1 A I L EERE2023-02/2025-03 Y06 48
TREERRIZ I LIS BIF N HER AR 506 AT [l A
Fi. (DNFRE: OBZEFRIIREFEARIRE: 2HA 8
T, BEALLE R 141, FNHE| RSN 14 ERgK
IR~ RIERER2; ek B Ek O 18 DGR A5 A 141 B
o JE R FEUE SERFNH;, @ AR HTTCEUSH 2, @ inE A
SEMIE IR EVI M, @>18% . Q)HEsRbRE: O
PERF %6, @EUG I EAMEBUIG R Z BHE; @CEUSHIA
FNHAHIGVRYT 55 @& AR, 45300t G, 2634,
H5501, 4E#420-71%, “F11(42.86£9.37) % ; FNH A /M.0-
9.8 cm, “F14(3.65+1.20)em; H R4 FHFA I, 247
TRARIE, 75T R B RN <3 emf35
1], 3-5 emA 6661, >5 e 1741; 1% ITF1 50 1IEH TF49%1,
FE 391, Fig i FHFAH OGP A Ak 301,

12 7%

1.2.1 CEUSH# & 77 ik 155 BE DUMEM, 20 ZE0 17 %
RAEMAMEME. F2E #{(Philips iU 224Y), ¥k
C5-1, FLANH3.5-7.0 MHz(F HUE A8 2 A ) 52.0-5.0
MHz(CEUSHY). Jei#fATH MU i 2, FU1# 2 CEUSHE
. K5Sono Vue(Braccos #) )il 75 i 5271 Tl In N A= 2 £k
/K5 mLAECE BN AL HGE & b8 nL/mL, AET
JiF AT K. 15 5 B B AR Bk R 18 R, S SEFNH B
JE) L 4L 28 i B 1 0

1.2.2 CEUSE %54 ZH KA, Bk it
J510-40 s5E SCNENKI, 45-120 s5E ORI, 120 s)&
TE SCNIEIRIA. CEUSEIECR AR (1)BIEAF
R RESEAEAEIEF I (=3 min), fRAFDICOM
1% R AR EE, Wi = 10M0/F>; (2)Z ek 2 VITH (F
RAKHh+ L BRI, A DR k4500 255 3)PR R A%
BNKHEAEE SR B B, TR S B IR A R ViR A8 R,
BEIZ BN . CEUSIER A SbnE: 24 BASHLL b
CEUSZ 5 1) R A ST 434, 43050 R 38— 44 TR IR IR
ik, BREZN 8 R AR ()R
O T T S 2R LAk, B RIS 20(M1)0.08-0.12;
Q)IE R STE: RFHFAEREL, 585805 mLAg
PR ERZK PP SRR TA) 2, DL B ROt A 30 ik

g AEAE R, IR 9. ARAE AR IS SR ] 23
NPT 3BT SR, ARPESh K 3 97 202
BRI SR (FNHEE A — VIG5« FRHRIRIE 92 (R
NS SR e e R i ST A ) L B S M 5, R SR
IR, MR R) SRR ERFENHA A
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A EACHRIR I 25 TR I M) SRR G S R(FHFNH
H ) — MR ERE T AE 8 5k, 1 5 A RO ) AR JE R
K, AEFNHEK Y H AT Wi 52 MG SR 7K H—FF B
i A B O 1) B RS 3. Hh SRR D o5 S A 4% 2
FNH A J [R5 X 3. 475 501 ik PN JE 3 54 1) 5
k. AR A X P S 38 5V R AR A A S RS L R
BEPUH L 18RS . DL EIER BRI B Y S A A
AU, AR G SR — St A e E S

Brit# A FE SR JTSPSS Statistics 24.0%% 14, 114
BHHn(%)FoR, AT R, 2 M2 M ERH 4
R X (P<0.05), T R 2 1) (1 L 3R R 7 4 B9,
BIP<0.0167FE R 2 A Gt X.

2 BR

2.1 CEUSAEIL VEFHERAG, ST HE2m Itk
TH 1 8881l (74.58%), IR T AT S I 5R30451(25.42%),
HorP4501(38.14%) N SR VARG 58, 36491(30.51%) %
FRIRIE R, 2951(24.58%) N/ IR I 55, 8451(6.78%) N
AR AR AECEU S & I AR 1 58 - 1R e 70,
72.03%(85%1) i NP E i, 2.54% 31 A Rt
th, 25.42%(3011) 38 Mgtk .

2.2 FNHX /) *FNH % % CEUS# %% FNHA/N<3 cm
S SR I Bl ik A LT JF S R A s 1 5, 3 o
77 CURIRRIG 58 A 3, R I EORIG 58, A 520
- IR AR I DS >5 em B K2R
IR T SE R A, DA BCRIE sy 3, R MR TRAR
W58, H>S em M SURHRAST H 2885 i, AERT T S5
-V IR R Z RIS IS . BAALLELE R, A
FNHA /N 88 AT S0 B St 8] 3l ik A 3 i 7
o ORI ARS 2 AR RS B -V IR AR LA,
ZERA G R L (P<0.05); 5K J5 o E1 L
R, <3 omEFE P SEIG R SRR, PREE
HHREET3-5 em. >5 emfE#H(P<0.0167), H3-5 cmif
FHET>5 emHFEP<0.0167); >5 cemE IR TIHSLR . 4>
BRI PR 128 5 H R S T <3 em,
3-5 emEH (P<0.0167), H3-5 emBEH & mT<3 emEH
(P<0.0167). BARLLE R R, A RIFNHA/N B TR B K
for A OO0 LU S e G v 2 5 L(P>0.05). LR TRIER2.
ANFIFNH RN 25 CEUSZR I

2.3 % % xrFNH & # CEUS# % a1 1E 7 I 555 T
BT S T R 5, OGS IS 3 5 -TH IR AR R 2RI N
PUHg s, e e AR TR SL i om, e
IR S HH 26 S5 v, AEDK TSI 1 -V IR AR AL 3R B
g . AR LR IR, A [R5 A A X i
J R RRIN ] o SRS AR OO0 AEXT JH S 5T Y -9
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BB LA, 22 58 Guil 2 X (P<0.05); #E—D 11
R ERECECER, PRI B IR TR, i
IR Medte B m T IR TR (P<0.0167),
AR =B HAbCEUSRBLLE Z RIS &
X (P>0.05). WFR3IFFKL, AFRIFFEFEFHCEUSKILIL
F2.

3 171E

3.1 FNH CEUSAIL A AEEF I, 74.58% EE Bk
HHER I 5T S e Rkt pe b g, B Ay b g
FUMRAR VO IR IR 5 . ARG 3 . BRI 5
iR FURLLERHMEXFNHE A 2 W32 E. FNH
) L8 S 52 YR T N A P S5 o 498 B P 50 Jok I,
B L%, BT R, FNHIR A X )3 ik i 25 Al
KR PR 3-50%, B kb A O IR X AEAE Bl fik-
IR KBRS I, [ F N2 5% 5 ik e . 25 e T
TEH Bk, AR N A 5 3030 0 5T S5 i
PR . SRR SR A PN HER B, Fod0
PRSI, FEORPIR 43 =2 F I R ST E A Bh T FNHF
I, SRR I R I A SURRAE N 2 SR B,
O PEREE, HIFAEFNHIRE R, IRt ] e R
NEEARARIE SR, (e PRAS A e 59 2 5 . AR A
CEUSHIF AR 5 -THIE BN, 72.03% 88 N biuikis i,
HOX —HREAE A B T FNHEJZ .

3.2 FNHX /D *FNH CEUS ) I8 %A B R B 547 A
WL ORI, <3 cmff 835 R I S8 1) 5 i s
5 P BREE 7 1 5R.(100.00%) A SR i R4 5488 20 1% 4
71.43%), 1IX—BL 5 5/ NUENHEFA AL R SR DIAH .
/INBYFNHY b PRI AR I8 P B s, I B S8 50, H
SBT3 i, X ARRE 7 AR S e i R
AENT A< em FNHEJR DU AR, X
SRR AL, B FNHIE K, A0S 23 R,
(B ZEIR(3-5 ecmZH21.21%IB T HFSE, >5 cm2H94.12%i1R
TS50 A B IR 5 5 E(3-5 em2H30.30%, >5 em#
52.94%) FIRHIERE AR . X PP 38 U5 T RFNHN #4574
S (1) S £ R X gk i 5 2 5 B A1, LR k3
TR, ()55 I il B AR B A FNHIE K, i+
fa; (3) IR L b ] V2 35 B T, I e 2 i 5 B0 5
FRUAE IR b A B8 A AN T3 B0 375 S SR, TR J s i A F 18
HHE R R(E>5 cmZ1194.12%)", ABFFE K>S cm
FNH) LR IR A H 2K 58.82%, <3 cm. 3-5
emEFH, X SRR L5 FNHAFR ) EA SRR
//TvT/f[Z()].

3.3 Fe W AT FNH CEUSE I 3 a B R B 547 AWt
45 R R T S0 FNH CEUSER I 4 B 5
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R 1 INHA/NNFNHEEZ CEUSHIZZIR1n(%)]

o _— ABN AT SEFRIEeE B iE] SHRXHEAAVIZSR 5T
VALY
SFHFER BRFHFER RRIRIgE BiEIRIgE DRARIER £y N
<3cm 35 35(100.00)° o) 25(71.43)° 8(22.86) 0(0)* 2(5.71)
3-5cm 66 52(78.79)° 14(21.21)° 20(30.30)° 21(31.82) 20(30.30)° 5(7.58)
>5cm 17 1(5.88) 16(94.12) 0(0) 7(41.18) 9(52.94) 1(5.88)
Ve 54.860 34.249
PE <0.001 <0.001
°P<0.0167, 53-5 cm. >5 cmtti&; °P<0.0167, 555 cmEie. FNH: BT TS 4, CEUS: BESE.
R 2 FNHAINEFNHERE CEUSEYSZIMIn(%)]
AN AT SEFRIgsE - HIR Y
FNHA B PSRRI TR — ——
IREIEE IRFIRE l=bridi=h
<3cm 35 3(8.57)° 23(65.71) 35(10.00)° 0(0) 0(0)
3-5cm 66 26(39.39)° 53(80.30) 49(74.24)° 3(4.55) 14(21.21)°
>5cm 17 10(58.82) 14(82.35) 1(5.88) 0(0) 16(94.12)
7 165.782 3.096 57.448
PE <0.001 0.213 <0.001
*P<0.0167, 53-5 cm. >5 cmtL; °P<0.0167, S5>5 cmi#e. FNH: ST 5 TI%4; CEUS: BB S,
R 3 HESIIFNHEZE CEUSHISZIE (%)
- _— FEXIATSLFRILER 8] RXERATIESR 5
AR
- PFHER RFRFLRER FRIkIgE BiEkigs DEARILGER BRI
ESF 49 49(100.00) 0(0) 22(44.90) 14(28.57) 9(18.37) 4(8.16)
ASARAT 39 39(100.00) 0(0) 13(33.33) 12(30.77) 12(30.77) 2(5.13)
iRl 30 0(0) 30(100.00) 10(33.33) 10(33.33) 8(26.67) 2(6.67)
7 118.000 2.871
PE <0.001 0.825

=B

FNH: SIS I8 CEUS: BBISS.
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Abstract

BACKGROUND

Transcatheter arterial chemoembolization (TACE) is the main
treatment method for advanced hepatocellular carcinoma.
However, insufficient self-care ability after surgery may affect
recovery. Based on the Orem theory, this study proposes that
the self-care model can significantly enhance self-efficacy, self-
care ability, and quality of life and improve liver function in
patients after TACE for liver cancer.

AlM

To investigate the impact of self-care model guided by the
Orem theory on self-efficacy, self-care ability, quality of
life, and liver function in liver cancer patients undergoing
interventional therapy.

METHODS

One hundred liver cancer patients who underwent
interventional therapy at Putuo District People’s Hospital
of Zhoushan from December 2023 to March 2025 were
prospectively selected and randomly divided into an
observation group (1 = 50) and a control group (1 = 50) using the
random number table method. Both groups received routine
nursing intervention, and the observation group additionally
received self-care intervention guided by the Orem theory.
The general self-efficacy scale (GSES) score, exercise of self-care
agency scale (ESCA) score, quality of life instruments for cancer
patients-liver cancer (QLICP-LI) score, psychological status [self-
rating anxiety scale (SAS) and self-rating depression scale (SDS)
scores], liver function indicators [alanine aminotransferase (ALT)
and aspartate aminotransferase (AST)], prealbumin (PA) and
alpha fetoprotein (AFP) levels, and incidence of complications
were compared between the two groups.

RESULTS
After intervention, GSES score (3247 + 4.21 points vs 28.13
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+ 3.82 points), ESCA score (151.34 + 13.72 points vs 132.52
+ 1543 points), and QLICP-LI score (170.04 + 14.22 points
vs 12807 + 13.55 points) in the observation group were
significantly higher than those of the control group (t = 6.258,
6.241, and 15.678, respectively, all P < 0.001); ESCA score
(self-concept, health knowledge, self-care responsibility,
and self-care skills) and QLICP-LI score (physical function,
psychological function, social function, common symptoms
and side effects, and liver cancer specific module) in the
observation group were significantly higher than those of the
control group (both P < 0.001); SAS score (40.23 + 3.61 points
vs 46.85 £ 4.12 points) and SDS score (39.54 + 3.23 points vs
45.92 +3.81 points) in the observation group were sginficantly
lower than those of the control group (f = 7.558 and 8.326, ,
respectively, both P < 0.001); ALT (42.35 + 8.12 U/L vs 60.53
+10.24 U/L), AST (4872 £ 931 U/L vs 68.64 £ 11.35 U/L),
and AFP (80.53 + 35.44 ng/mL vs 140.80 + 45.70 ng/mL) in
the observation group were significantly lower than those of
the control group (t = 9.354, 10.288, and 7.930, respectively,
all P < 0.001); and PA (180.53 + 2542 mg/L vs 152.35 + 20.76
mg/ L) was significantly higher in the observation group than
in the control group (t = 7.568, P < 0.001). The incidence of
complications in the observation group (4.00% vs 18.00%) was
significantly lower than that of the control group (y° = 5.005, P
=0.025).

CONCLUSION

The self-care model guided by Orem theory can significantly
enhance self-efficacy, self-care ability, and quality of life
among patients undergoing interventional therapy for
liver cancer, alleviate psychological pressure, improve liver
function and nutritional status, and reduce the risk of com-
plications.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Fi%E
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W B PR T R BA B A KA
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aminotransferase, AST)]. Al & % & (prealbumin, PA)
F= ¥ §4 % @ (alpha fetoprotein, AFP)7K-F 2 3 & 5 &
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ZR

TG, MAERLGSESH 4 (32.47+4.21% vs
28.134+3.82%"). ESCA#F 4 (151.34+13.72% vs
132.52+15.43%"). QLICP-LI#F%-(170.04+14.22
2 vs 128.07£13.5550) ¥ & T BBAL(r = 6.258,
6.241. 15.678, ¥1P<0.001), AMEKLAESCA( A 4%
A EEmRIR, B TER. AP HAF). QLICP-
LIGRAR I e, SR, o ae. Hhmk
B VER . IFREFRR)ELEEN>H & T
MR ZA(39P<0.001). MELLSASHE 4 (40.23£3.61
% vs 46.85+4.12%). SDS#F4(39.54+3.23% vs
45.92+3.8145 )3 /& T x4 (r = 7.558. 8.326, ¥
P<0.001). VLELLALT(42.35+8.12 U/L vs 60.53+10.24
U/L). AST(48.72+9.31 U/L vs 68.64+11.35 U/L).
AFP(80.53+35.44 ng/mL vs 140.80+45.70 ng/mL)3)
KT 2 B 4E(F = 9.354. 10.288. 7.930, 3P<0.001),
PA(180.53+25.42 mg/L vs 152.35+20.76 mg/L)& T *F
BBLA( = 7.568, P<0.001). YLIRZAH & 5% & A& %(4.00%
vs 18.00%)1& T *F B £8(y° = 5.005, P = 0.025).

21t

A FOrem32 it ey A X T R ER AT BANE ST
BHW AR, AP RARAEFRE, ZHCHEE
N, KENF A feArg oK, FARI LR K.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.
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g, HEH ARG A RPN R TR A A0k, A
TOrem#Z ity § AKX BT R Gy 2 T FOER &4
0 BRP S, NRKEEETUG. AP G AEBTH
A& FOrem# g A X, H A %IFELHTACER
Ve BE B RAA. ARPERS . AB R RIS RRE
AR Hrn, HRACITBANG T & 54 B 8 it
PEHEAR FE.

ERSBR: EALL JMERD, £/0) L, I8, IeeR BT WiHEN NS
TESIVEANLEREONHI0. EFENBIIRE 2025; 33(11): 891-
901

URL.: https://www.wjgnet.com/1009-3079/full/v33/i11/891.htm

DOI: https://dx.doi.org/10.11569/wcjd.v33.i11.891

03I

J&UR A FHE (primary liver cancer, PLC) 2 4= ERE N &
RN R 2 —, R AR AE T 2 o S b 8 iy
FIM, AT IR F G B E BoR, ERREEL 70K
JH-ge w9 v, o I e A N o5 4 3k50%, o
PLCHR IR ZANFE T 243 il Ar J T B8 28 4 A 552
PP X — ORI B . R A SR 2 )
FHOG, TEMEC R . v i 25 75 R 2 B SO Ik HH
SR EIN R I VZAFAE, BB InR T e SRt R
HMRFEFARAT 2 B e ka7 7 2, (22 B8 i
I CHENEI, R ERIE T AR, kT
2 %€ R (transcatheter arterial chemoembolization, TACE){E
DR PR U PFE R EE A N TR TR B, e LB g o gt
IR R ST 254, K T BE AL
se, TACER G H E a2 5 455k JHDhReditn &
BEFIHI I AOME, HAEFAE BRI HERE A LT Res
Wi S RO, H, PR A SE 4 A R A
JRERREE TR, T Orem¥ib 1) A BTN
PRI R S5 B R L AT, Orem
TR I 2R G B B TR ik R ) P B RE
M S Tl E . BTtk AW B s s T
Orem# it (1 HI K, JE RGP TACER 5 &4
HIREE. BRI ERE ) EAF R E T DRSS br
RIFEIE, AP NIRTT BB 4 i e SR I IR
et
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B B EERMENLERENFID

1 MRS

1.1 A4 A PEEE2023-12/2025-03 FE AR AT FHE /A
TRIT BB 1006 AR T R, GINARE: (DFFS Rk
JHESyTHarE) R R ME TR 2 Wbrite, e s 2
2L MBS AT, QA TACEREMIF HAEA
BiRE 2 TACEIRIT!Y, Q)R 18-75%; (4) 3 KK EY
HE R AR F G R . HERRARE: (DA I
B TE KR Tt s, Q)& ™ E R ENES
Thae A4, BEMIHRERsIGEs; Q)& FRram s, Ak
IhRERERS. KA BEHLE T RGN B 5 WA (n
= S50)FIXF R4 = 50). Fodb, WLEA, 13001, L t420
B, 4EH444-72% , F-351(58.32+8.45) %, [ e 2 115
% (chinese liver cancer, CNLC)4) ] T altfis#l, I bH1241,
1T afiA2041, 117104, [IalA341; Child-Pugh/>Z%AZK35
i, BZ15HI. SHREL, T ikasf, Loik2ofl; i40-70%,
“F14(59.15+9.20) % ; CNLC# 1 altfiofsl, 1 biH10%1,
Taffi22451, 11biA9%I, latfI3%1; Child-Pugh/rAZL33
fil, BEL174. PR —RBORHLE E R gt it 2 X
(P>0.05).

12 Fix

1.2.1 A BATF A sk 46 TP BT, QAT
HE. RFEEN. OFESCEE. s S

1.2.2 ML T 7 e WLEEAAE N IR ZH il b R FH 2
T-Orem¥ iR (1) B YA AT T 1. 4 2 A A 2H B 0,455
FHREN—4. ERI—4%. RERTI—4&. LI
ERIF—4 . PEK—4%. TP L. iRy
PRAS I ) — B, TR A N R T2k
BRN(EER2 h), B5UIl N 25 Orem BRI O & %%
B B T A R S R R VP Al b o, B I el i 2 A%
(FH%F100%) 77 Z 507, FHE (OremElig H
PP AGIRE T, WA & B B4 SR VR X 4
THREAE R R (D)ARATEEAMERSR: HIT TP
T A SE R AT Y, ST KB R BR AR -
BE =07V, WA AR, 18 BERTT6 hiE g,
2 hAEK; QARATH A HME RS ST L H3D3)
HH/RTACE 2, MRIFVATT B Ax; 10 8 & K& i
AN FEHNGA . REERFED, AR
A g I IR RRE; B0 IR A S B R R
(Self Rating Anxiety Scale, SAS)FIIAR H ¥ & % (Self-
rating Depression Scale, SDS)J7i £ 0o HLR A & & 2 35 it
ATINEIAT 9T, B 20K, BEK30 min; (3)ARHTSCHF-
BARSG: HITEP LHESXES SRS, IR
JE R e, PR EVAE TS, AL B UTRE, HE
ARG BRI (ARG 78 ME RS RJ50-24 hif
ER S Yl NG Y o D 5 2 T 11 6524 N2 I /2 v
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PRAE, Mg 5l st I I S EE VB AR, A VTN
VASTESr, M FEEEURE T %8 DTS L0k 2 ) s g
P, ORFR R fUTRIE T, BRI 205 S, RJ524-487)
I TG L W B AR PR HE IR AHEE, T PR B A
b 6 SR BB shizsh, RJF24 hidb TR EERE
3l), RJG48 hib AT RIAALST, TRPTIREIK A, a6
FRE, RS B Wi 2 5 508 B IR &, FAREE
Ja4 hég T mElEK, FRERE6 hir ke T Kz, F
REEWRJE24 W4 T B E AR, ARJ548-72 hifrBh 54
TNRIES), R pE s, AR . S 4R, i
By ik, 48 FURWFIRANRZ IR ZE >, TR il gy, (SR
Ja il AME R G ARG 4 AP BE BB T S R AR
VR SE T BE 3, 8 IR IR S R I R R
R, W F BN VPR, 1B k> BUR
2. RIE55 dREBIRITINTE T 8 TR, B2
5 bR Eshizsh, HuBR I g am AR 2 L4 2
ANVEA R B, W10E SR 198 e (3 5 B 1 o) B
t, TR ISIRICIH ST IK), B PG 5 180 T B A
W, BRI ZUE S WS H I ZE G 4 o )
FRENIR. ARJGEE7 AT Lo By A 7 se ian g
PR DAY, KA B &P FLEE ) F (exercise of self-
care agency scale, ESCA) VAl i H HERE 77, il € H B
R, f8 R EE RPN K RS T
B sl s, Kt HEMARERZETF)
HEBEHEEFRB RS, EEMNMEHEEES
T, (6)AR G -2 B RS RJEHE8-14 diih B35
SL5ERCH HE B, AR RREIR YT TR 3 K
JE RSN S5, B JE3 IR EIZ ), O F 48 HIE R 0%
1160%-70%; B FEITa 3 B R N, ik
HE A, BHICRIREHE, #hmEmhey. K
S5 5515-30 dSTATY A LR B TERE Vs, W &)
AR RO, MR R BE N, VPl B BB R I IRE
THOL; B MR R 3 SR R A OB ST
IS B G AR LR 2L O B 5. T
ARJE1 mo.

1.3 WA 5 7r ik (1)PIZ B AR B 2R
VA L T TR S 2050l R F B 3R AL B2 B K (general
self-efficacy scale, GSES). ESCAX} i #-4T1EAh. Hr
GSESERILI0M I H, 19705 H10-404), 19508k 2R
H R AE IR, ESCARR MRS A, M
WL B STERE, BIPRREIYANERE, 15 Ta FE
0-3247+ 0-684F. 0-244). 0-484F, /34343 0-172
oy, 1350 B AR SR ()B4 A AT R B VT T
B T IR S 20 0 SR i B8 A i ot B o R AR

FZ NP R 3R (quality of life instruments for cancer patients-
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B BB BN LEERENFIN

liver cancer, QLICP-LI)X & 147 V¥4, HHQLICP-LI
BERAOFERKAIIRE. OEIIRE. e ThEE. JEME
IRAEIWER . R SN RS, 453 70 YA 430 N
8-4077 9-454). 8-404r. 7-354%. 12-604F, i /3435y
U FEl44-22047, 150 2B A7 R B, 3)midLn e
REVP I T 1T 5 2 5 R S ASTE /3 F1SDS
Vo A AT VPG, 1950 m O EDIR A MY, (4B
A ThRefabr LLBE T T 1UAT S 20 ) R 5 3 R R A
JEE# KIS mL, 3000 r/minf.0A0FE10 minf5HL EJEE
T, R A 3 B A B AR IIRE AR T R R R e 7
fifi(alanine aminotransferase, ALT). | &R REILH I
(aspartate aminotransferase, AST)(IZJiimindrayBS-1000M
A AL, (S)MAE FEIEFR I iR 2 H (alpha
fetoprotein, AFPYKF-LLH: T-TFTAT 5 73 hlREE B H =
it K LS mL, 3000 r/min 5.0 40 FE10 minfF X F 2
1B, K ELISAVL I 72 FEASHT [ 2 H (prealbumin, PA).
AFP/K (MRS AR A RA R, (6) 2K
SERAEZE: AEFET3 mo, Al Ifid kA EEIF
RAERANEDL, BRI Bty MRk, AR
e 4

Grit£ b3 SR AISPSS 26. 03 AT SE o0 4T, #F
A PHCR F K olmogorov-Smirnov s 56 6 F 4 #H 7 1E 4
GrAikE S, K Levenefu Btk AT 77 72 55 A 5, & 5%
BRI R AR, 6 2 07 22 551, DA £ bk
Z(mean+SD)K IR, RIS FEARATL:, HNR
FHBC R s B6r; TH 05T R LI $ (%) 137, dHIAR 2
for s LAP<0.058 7~ Z A Gt % X

2 B8

2.1 ML B KA A B R AL AR R T, B
HGSES. ESCAW/ Wi Z RISt E L (P>0.05).
T-HijG, M4IGSES. ESCAVFA T Filai e, HEE
HGSESAL/r+ ESCAR RESCA(HFMEA . RN
W B THER. B ERe) &4V TR R A
(#41P<0.001), WAEIFIF2. 1.

2.2 WA B R 23R40 e FIHT, MA4IQLICP-LIVE
I HRZE R TSR X (P>0.05). THiA, PIZHQLICP-
LIVEZM e t-Fitni I, HAS2HQLICP-LLEL 73 2 QLICP-
LICGHKARIhRE . OERINAE. A& ThRE. JLMEREIR & &
PERT S T o e A B ) 2% 4 P 01 9 34 v T 0 HELZHL (3%
P<0.001), WA3MFE4, E2.

2.3 WAL IR S L THIAT, BZHSAS. SDSiT
oy R R GET 22 L(P>0.05). F-TilE, PI4ISAS.
SDSTFor 5T AT P, HWEZZHSAS. SDSIT4r1
TR Z(F41P<0.001), WL3ES. 3.
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R 1 RESERWNEENESCAIED LR (mean + SD, 43
. GSESi2 4> ESCAMD/ B ESCAS/ BB
483 fBllEL - - "
TRl Fie B T T TRl FiE
WIRA 50 24.85 +3.95 28.13+3.82° 110.20+16.35 132.52+15.43°  14.80+4.95 20.24 + 4.83°
A 50 25.10+3.80 3247 £4.21°  108.75+15.80 151.34+£13.72° 14.15+4.70 25.35+5.12°
3 1.507 6.258 1.448 6.241 0.130 5.648
PE 0.135 <0.001 0.151 <0.001 0.897 <0.001
°P<0.05, WEEETAI. GSES: SIMALR; ESCA: BIHIPIBAL /NS,
R 2 WABSHRVASFIESCATED L (Imean + SD, 43)
53 -~ ERFNR(ESCAESD) BiPRIEREESCAESD) EPHIAE(ESCAED)
TRy Fia Rl Fia TRl Fia
WRE 50 31.25+5.80 36.15+5.67° 12.156+4.35 16.43+4.12° 30.20 +4.75 35.70 + 4.56°
PlE=S2] 50 32.05 +5.50 45.67 +6.34° 13.30+4.10 18.52 + 4.89° 31.25 +4.60 41.80 +5.03"
¢ 0.706 5.521 1.228 5.667 0.428 6.904
PE 0.482 <0.001 0.222 <0.001 0.669 <0.001

°P<0.05, WEAHBITE. ESCA: BEIFIZEETINES.

*® 3 WALEERSEDER(mean +SD, L)

B4 (QLICP-LIESY)

BX{AIDAE(QLICP-LES)

INEBTHAE(QLICP-LIESY)

283l Bl - - .

TRl Fie TRl Fe TRl Fig
WIRAE 50 121.65+12.37 128.07+13.65° 18.28+3.17 20.81+3.10° 26.46 +4.37 31.22+4.13°
WE2H 50 121.08+11.13 170.04+14.22°  18.32+3.04 2452 +2.74 26.02 +4.22 36.75 +3.90°
t 1.671 15.678 0.684 5.252 1.214 6.600
PiE 0.098 <0.001 0.496 <0.001 0.228 <0.001

°P<0.05, REHBITHI. QLICP-LI: FEEREF o SNESRARITESR.

2.4 MUK R, & RIGARFAFPAK-T L& THAT,
PIZHALT. AST. PA. AFP/K T ZER LS T HE
X (P>0.05). T-Hi)5, P4IALT. AST. PA. AFP/K T4
TR s, HERAPA/K T &= T X84, ALT.

AST. AFP/KFIET X HEZH (3P<0.001), W6 El4.

2.5 W4t K A i RIGREVT A, g4 IE2
Bl BRI A, FER IR 1. R I, HRORE R AR R
94.00%(2/50); % HEZH LM HH I I AAE, Herb 4] |

R FFIhEeRm 200 IRIEHE D), FHRRER A F
H18.00%(9/50). MLER LI RE KA RARF X HRLL(y° =
5.005, P =0.025).

3 e
Orem H HELS i 38 P HL 2~ FK Dorothea Orem#g i, 1%
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O JEARE “PPHLIN H b 7 Bh B Sl KRR E
Wy ERe /7, sRE R IR AMA ) B #ERE

DA k{1 Z S A = KA O HES: R R
PG, HESEEIS AP RS, Hrh g R g
WARYE B B 1 N AAMER G I AME R
Gi. SCFE-HE RS RN AR B E S, Orem#
WM A BAT BN ARE . TACEEBEIE K B AE A7
W, B S AER A 2SS SR AR DD RERI S5 H AIE,
RO PR R R ) AR AN R S F L RE ) T BT R —
R R ERCRIY . T OremPRIG (3 B U@L )
SUPAY B0 B EESEA, ARk B R 4,
SEAAME RGUIE T ARG R A B R,
I RME RGN B DR T RE-BE R4St
MR E AL LB BRI, WOk B £
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2 WAFIRIGESREWD TERHIBIIEIRE. QLICP-LI: JFEE & A ey TTillE &R IR R a4k

S5 RP AR, B TR, ETOrem#it
(14 P AR ont e i £ AT RE DG IR FH AR A
H A BT NI AR 0.

AW L5 R BoR, MEAT T mo5IGSES.
ESCA. QLICP-LIVF4r 34 T X R4, SAS. SDSVF4r45
T AR, $2RIET OremPEiE (1) PR3 AT 45 232 T
A NIRTT BE I A IRALRE . BRI AR,
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ZEMRCTEE /7. Rakhshani®S®F 9t 45 50 R, 3£ T-Orem
HR P AR A R BB IR T 2025%. T ASHT
FNELHESCA LM R THIEE1X39.2%, LT Fu4s

FEAEAR LR T T, AFFRWEHQLICP-LLE /2T
40%, HHGEMEE F T ChenZ OB LK. il A
HIMT B e 2 AME R G 504 ME RGEECE BLH, it
TR L AR BTHER ). OSBRI ZI4T T
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® 4 MALEGSREWDER(Mmean +SD, )

T EINBEIQLICP-LRES)

HMAEIR R BIER (QLICP-LEESD)

IS SASER(QLICP-LIESD)

483 BlEL = = =
TRl FiE FFnEl FiE TRl FiE
WiRA 50 25.41 +3.95 28.45 + 4.07° 20.22 +3.30 25.53 + 3.23° 30.57 £5.27 33.15+5.14°
A 50 25.82+4.14 34.67 +3.74° 20.12 +3.45 28.94 +2.92° 30.46 +5.02 45.23 + 4.80°
t 1.094 9.036 0.802 3.838 0.851 11.745
PE 0.277 <0.001 0.424 <0.001 0.397 <0.001
"P<0.05, WEEBTHL QLICP-LI: BESSS R lCEREAATBER.
& 5 RAMBRIED LR (mean £ SD, 43)
SASTED SDSWHD
285 fBlIER - -
TFFEl T SR T
WRA 50 48.85 + 4.00 45.85 +4.12° 49.90 + 3.50 4592 +3.81°
pE=S2] 50 47.80 +3.50 40.23 +3.61° 49.50 +3.20 39.54 +3.23°
t 0.476 7.558 1.052 8.326
PE 0.635 <0.001 0.295 <0.001
*P<0.05, RELEAITHL. SAS: FEEEITER; SDS: HIFESRX.
SASTTiHT SAS T
60 60
% oo o0 ene - -.co M . '. N ‘e ® e
@ o LK) . ®e o, . .
) - ¢ o ~% .:.0'.' ° :° ): * .:° ° '.- 4 ‘-. B ... * O.o .'. .°::9'. «? S ° &. (X o.‘
40 e \..' .'.’ e o‘o '.0. \.o‘°.~. <
° L] - L] M
30 30
20 20
10 10
0 0
0 20 40 60 80 100 120 0 20 40 60 80 100 120
SDS TR SDS T
60 ° ° 60
P e’ oo o® [ (Y
Soc’e o0 LN PR X § J'"”o. wo® . o o
O lgare ..\ ’. &~ K :. . '.‘ ® .-c.- . * '..:':.q:”.:.‘\'o'k’.:o A ‘.o. o * . .o o’
“ b L4 ° .. [ ] .‘...h.. ..c....'... .‘
30 30
20 20
10 10
0 0
0 20 40 60 80 100 120 0 20 40 60 80 100 120
3 FRATFTRIGINEIRSIED MAEUBHVEISE. SAS: EEHTFES; sDS: I TFER.

ERFIEHE, HIEFIRARTERE, E R
FEIA A, BE58 S GE /). @i 3DA) R FISAS. SDS
HRME, MUEM T EEOHE ), il K2
S TR BE SRS, ARG BEE B BE il RS
B, 3 A BRI B Sk P 0 1 P i B A A, 52
AAME R GRBEAR G R AT AR IERRE, kb I RRE X
Ko, TR AME R GuEE R NGRS, B E
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BE AR S EFIRE, 3FF-HBE R EE &
KB MR TR ), IKBERE IR, REILFRKIGE
WGV, IXFh 78 A M R G NI A ME R G
AISCHE-20E RGP R, R EEy Le e T gD
BRGSO, RS g R B e, RE TR
ESCAVFr. Ak, OremEig it 34 3025, it R
JEHEREAE FM . USRS TR, KB 2 5%
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R 6 PLERFINEE. EFEIFAIAFPKI LR (mean + SD)

B B EERMENLERENFID

ALT(U/L) AST(U/L) PA(mg/L) AFP(ng/mL)
483 BUEL - o - —
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Abstract

BACKGROUND

Magnetic resonance imaging-proton density fat fraction (MRI-
PDFF) can quantify liver fat content, which is independent
of liver inflammation or fibrosis. Numerous studies have
established that its result correlates highly with the histologic
steatosis grade. However, it has the disadvantages of
expensive examination and low equipment penetration,
which is not conducive to clinical screening and long-term
follow-up.

AlM

To analyze the consistency between ultrasound-derived
fat fraction (UDFF) and MRI-PDFF in evaluating hepatic
steatosis severity in metabolism-associated fatty liver disease

(MAFLD).

METHODS

A prospective study was conducted on 298 subjects who
underwent abdominal ultrasound examinations and were
admitted to our hospital from February 2023 to March 2025.
UDEFF and MRI-PDFF were used to detect MAFLD and the
degree of steatosis. According to the MRI-PDEFF results, the
subjects were divided into an MAFLD group (87 cases) and
anon-MAFLD group (211 cases). Propensity score matching
was used to perform a 1:1 match between the two groups
to reduce inter-group bias. The MAFLD group included 28
cases of mild, 34 cases of moderate, and 25 cases of severe
MAFLD. The UDFF and MRI-PDFF values were compared
between the two groups and among patients with different
degrees of liver steatosis. Pearson correlation analysis was
used to analyze the correlation between UDFF and MRI-
PDFF in the MAFLD and non-MAFLD groups. The intra-
class correlation coefficient (ICC) was used to evaluate the

2025-11-28 | Volume 33 | Issue 11 |
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consistency of UDFF and MRI-PDFF among patients with
different degrees of liver steatosis. Bland-Altman analysis was
used to analyze bias and 95% limits of agreement (LOA). The
Kappa value was used to test the consistency between UDFF
and MRI-PDEFF in assessing the degree of liver steatosis in
MAFLD.

RESULTS

The UDFF and MRI-PDEFF values in the MAFLD group
were significantly higher than those in the non-MAFLD
group (P < 0.05). Pearson correlation analysis revealed a
significant positive correlation between UDFF and MRI-
PDFF in both the MAFLD and non-MAFLD groups (both
P < 0.001). Among patients with different degrees of hepatic
steatosis, UDFF and MRI PDFF values increased sequentially
with the increase of steatosis severity (P < 0.05). ICC analysis
indicated a moderate consistency between the two methods
in mild patients (ICC = 0.723), while in moderate and severe
patients, both ICC values were greater than 0.850, indicating
an excellent consistency, suggesting that UDFF was highly
consistent with MRI-MRI PDFF in cases of moderate
and severe steatosis. Bland-Altman analysis showed that
in mild patients, the bias was 0.920%, indicating a slight
overestimation of UDFF, and the LOA range was wide
(-0.980-2.820), suggesting lower consistency in the low-value
range. In moderate and severe patients, the bias decreased,
especially in severe patients where there was almost no bias
(:0.25%), and the LOA narrowed, indicating high consistency
between the two methods in cases of moderate to severe
steatosis. The Kappa value test revealed a concordance rate
of 95.40% between UDFF and MRI PDFF in assessing the
degree of hepatic steatosis in MAFLD, with a Kappa value of
0.930 (95% confidence interval: 0.781-0.998) (P < 0.05).

CONCLUSION

UDEFF shows a high degree of consistency with MRI-PDFF
in moderate and severe steatosis, which can be used as
a feasible alternative in evaluating the degree of hepatic
steatosis in MAFLD. This will reduce dependence on MRI
and unnecessary liver biopsy trauma, and decrease medical
costs.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.
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1; vABland-Altman#71k £ (Bias)#795%— B IR
(limits of agreement, LOA); & Jil Kappaltite 3 UDFF+#
fEMAFLDAT fig I % 42 & 5 MRI PDFF ¢ — ZbE.

ZR
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UDFF 4 & 05 B % i 5MRI-MRI PDFF & & —%;
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T~UDFFe&- 346, LOATE H 42 58(-0.980 £.2.820), 427
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TE, R P 5 TR A k& B — 3 Kappa
{845 %=, UDFFiREMAFLDAT A5 By & 42 £ 5 MRI
PDFF 4§45 #95.40%, Kappatt #10.930(95%CI: 0.781-
0.998)(P<0.05).
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BT SRR P SRR S AL, RRRE T LI AR T & &L (3
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1.1 A JEECE 1T H R B B 2023-02/2025-03 W0 VA 11
298151 5 AT I 0 7 A 2 (1 S A T R ATREER L. (1)
I NbRifE: ORI 722, 17 IEH0H AL & FIMRI PDFF
K, @>18%; @JoAH AT A 2R TiE. Q)HEBRARHE: OFF
TEIFFHE 070545 @ EEtE T 48 @FIRIZAR T, @
PEIE; ®ZYEIT 78, ©ARRRC AL, @H S szt
Wi, AHIFEIRAG G T v R R B A B T 2 ik, b5
ST P R R A B 20250 55032 54tk BRE R E RIS
A& 15, B SRR B L.

12 7%

1.2.1 UDFF#&&: A (P FMAGNETOM Vida
), AR SR 1.0-5.0 MHz( 458 7)) BiDAX ™ 4
£3K1.0-3.5 MHz(UDFFAG ), St i 0 4 s A 2
a2 PE, A F LA T k5, BREEEME AR
I 8 4D O O R e, 0 T B AT SR B A AN 7L e X B
I BEAT 4T 2T, T I0F UDFF, A5 00 i) & 4k, 4
JHAG W X3, W B AR ER, TRAIE 8 AL T AT TR
JE, FLEF B AF AR5 om. JBEFF T PN K IR 5 A4 X
FE, 1853280 # 5, W= BUREHE RS 7 i IEUDFFAE. 1£
FFAE VB VLB 23 I 3R LS N UDFFAH, B A7 5/
B ZCUDFF. HRAE A 1 (8] 68 [ B S5t 7 IR A LRA T ik
F= TRl O T W R DA PERR BE, 4302 (JH M (]
A, TTE KA IR S5 R TE ) 19 IE [l A 4%
FER A, 1T KRR LRSS ) 20 (FFIE 00 75 b 2 1 o,
IR ORI IR VLIRSS )~ 3L (JFF IO [ 75 7 B i, 1) e ik
BB LFA ] W), Hoh =GN E AR A2

122 MRI PDFF: $55 E & fEMZ, MRUX(FI ] Vida
3.0T), AHFERFAARHRERIEL 47 H T vibe-q-dixon /74114 HH: $4H
JE AT, SRR R 2.8 mm*2.8 mmX3.5 mm, %
1% 77 Ay, 5 N640%640, TR/TE 9.00/1.05/2.
46/3.69/4.92/6.15/7.38 ms, JZ/F3.5 mm, [Fl3% [a] BE (7]
1.3 ms, 686 FE I, KR A111x160, FHF M
fi4°, BEHEAZNL4 mmx1.4 mmx3.5 mm, 58T
280 mmx*320 mm, FA3HF (8] 16 s. 785, Tahhid
4G FE #7345 JHFMRI PDFFE™. #3EMRI PDFF{H
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307IRE THE HHE PR A ) A

AZH298(51| 5

AR BIAAERTIE S R A 3B RAEIT ¢
VB AR VB ETR; 15125t
O RS WWIARERL S WTA 1BIE S S i)E,

HEMRI PDFF4E S MAFLDAH (8751
FITEMAFLDZH (211151

FKH1:1 PSM

v \ 4

MAFLDZH (8741))

JEMAFLDZH (21115

1 BEBEREE. MRI PDFF: BRI -5 EEAR 550 MAFLD: (CGSHHSEA B ETRS; PSM: (i REo> DEAL.

K I AR AR L 73 R L (5%<MRI PDFFIE <10%)+
1 (10%<MRI PDFF{<25%). EEJ#(MRI PDFF{H
=25%). HR#EMRI PDFF4E 53 AMAFLD(=5%, 87
%) TEMAFLDZL(<5%, 21141).
1.2.3 A& 54 WEMAFER . Al R ERK
(body mass index, BMI) PR SE . AR 52 IR <
ERIMAE . L. a0 B, /MR, FFEh
RE[EEA. AEA. BHITER. BHIER, HER
AN RA TR 2 B 58 TRk

it AbFE K HISPSS Statistics 25.0807F 20 4%
¥, THECEORL Fn (%), BALIRAT R0, TH PR
PA(mean=+ SD)K 7w, A AT ML R A AL, 18 H
A7) 4 F 43 UL Bt (propensity score matching, PSM)X}
MAFLDFTEMAFLDAL AT 121 FL xS B AR 2 18] 125 ;
PAPearsonf et 0 HTMAFLDZ 5 EMAFLDAL X %
UDFF5MRI PDFFAHICHE, F 018 DAl 15 A2 &[]
I PE3oe & K FIBland-AltmanZ) 7 FZH P AH 56
Z#H(intra-class correlation coefficient, ICC)fE A PEAL
UDFF5MRI-PDFF—#1 1) 2= 241t 71k, Hdicc
PEAGAS A B g 5 A8 F2 P 234 h, UDFF5MRI PDFF
= EACC>0.75 8 R 4F); LhBland-AltmanZ 41
72(Bias)f195% — (14 F PR (limits of agreement, LOA),
Biasitli/MmZE /N, LOATE R M, — ki, it
17Bland-Altman /3 T}, SR Pearsontf] S AR 56 % 22
1B R 4800 8 5~ A AT 5 5 Z 1 vP Al KK appa
H S UDFFIFfEMAFLD AT AE I AZF2 £ 5SMRI PDFF
— 2k, HhKappalt>0.75N1F. P<0.05NZEFH Y
TR
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2 B8

2.1 K& FAH A G, 874G # i MAFLD, 211
BITEMAFLD, WHERS . PR e TS, &
MR b /MR FFEhRE L ZE R g5 &
X (P>0.05), EMAFLDZIBMI. ¥R mfgIiE. B
BT IEMAFLDZH (P<0.05). 4%/ PSM#E T 1:1EL % 5,
MAFLDZ 5 TEMAFLDZH Y% 187451, W4 LA_F &
IR Bk 22 T35 e g i 5 L(P>0.05). LK.

2.2 W EFUDFF. MRI PDFFit4 MAFLD4LHH
UDFF. MRI PDFF{Z# 5 T EMAFLDA, % 7H %01t
2 X (P<0.05), 2.

2.3 UDFF#) 5MRI PDFF#8 %% Pearsonff <t 537 i
7R, fEMAFLDZH 5 JEMAFLDZH 4, UDFF)5MRI PDFF
B R EIEHE=0.791. 0.744, $9P<0.001), W,/&2.

2.4 REVATRE W £ A2 % %% UDFF. MRI PDFF b4 %
ICC. Bland-Altmans-#7 2 & A[EIFFHEITATLE B
Z [AILLE, BRI, HEE A UDFF. MRI PDFFK
T, T B 22 T Goit S L (P<0.05). ICCH
WriZow, B EE T ICC = 0.723, FRmiE g hig—
Befk; bR S EEBE ST, 1CCH>0.850, M E Y
BARF K —8, BVUDFFER &I 22 5 MRI-
MRI PDFFEE —5{. Bland-Altman/ ¥ &R, 5% &
#h, Bias = 0.920%, #2775 UDFFB = fiti, LOAE [F%% %
(-0.980%22.820), $E/RAL X 8] —E MU, AN R
JE B b, Biasfi 246/, JUHZEEEE k%=
(Bias = -0.25%), LOAZZ %, R & g 1722 I PR 77
HRE S R AR RN, W EENLE S
SR A TE S AR (= 0.182, P = 0.092), 2 B EE A
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& 1 FARKRERIER (mean + SD)/n(%)

" PSMAL PSMIG
e MAFLDZE(87/5)  FEMAFLDZE(NBN  #y%Z  PE  MAADZEE7HY)  FEMAFDLRE7BN %7 PE
FH() 46.25 +8.09 4497 +10.13 1.048 0295 4625+809  4578+925 0357 0.722
izl 0.229  0.633 0.376  0.540

3 48(55.17) 110(52.13) 48(55.17) 52(59.77)

4 39(44.83) 101(47.87) 39(44.83) 35(40.23)
BMI(kg/m?) 27.562+0.94 24.82+1.03 21.092 0.000 2752+094 2719130 1919 0.057
IR 39(44.83) 88(41.71) 0245  0.620 39(44.83) 33(37.93) 0.853 0.356
YQriifes 4(4.60) 15(7.11) 0.651  0.420 4(4.60) 2(2.30) 0.173  0.678
FERRIPS 54(62.07) 50(23.70) 39.923  0.000 54(62.07) 42(48.28) 3.346 0.067
SHSINAE 61(70.11) 80(37.91) 25.622  0.000 61(70.11) 55(63.22) 0931 0.335
SE 10(11.49) 18(8.53) 0.635  0.425 10(11.49) 5(5.75) 1.824 0.177
BINE 5(5.75) 6(2.84) 0.758  0.384 5(5.75) 3(3.45) 0.131 0.717
ZEst 0.95+0.25 0.82 +0.20 4730 0.000  0.95+0.25 0.88+0.24 1.884  0.061
MV VR( x 10°/L) 223.06+26.87  226.16+30.48  -0.828 0408 22305+2687 22491+2852 -0.443 0.658
SEB(/L) 67.10+5.88 68.26 + 6.04 -1519 0130 67.10+5.88  67.36+4.92 -0.316 0.752
BEBI(9/L) 40.25 +2.47 40.61 +2.59 -1.106 0270 4025+247 4040228 -0416 0678
SHESER(umol/L) 3.59+0.91 3.82+0.76 2238 0026 359+091 367+083 -0606 0.545
SHEZL R (pmol/L) 10.09 +2.84 10.35 +2.65 -0.754 0.451  10.09+2.84 10.27£2.75 -0.425 0.672
ALT(U/L) 16.78 + 4.59 15.40 + 3.00 3.063 0002 1678+459  1625+366  0.842 0.401
AST(U/L) 17.03+5.12 16.29+4.18 1298 0.195 17.03+5.12 16.84+4.75  0.254  0.800

PSM: QM0 0L, BMI: EIARZIEEL ALT: SIREEEES; AST: SELLEET; MAFLD: (UEIER s IEATR.

& 2 FN4ABZUDFF, MRI PDFFEEE(mean + SD, %)

2835l BIEL UDFF MRI PDFF
MAFLD# 87 17.95 +4.30 17.99+4.32
FEMAFLDAH 87 4.00+0.33 3.61+0.45
t 30.171 30.881
PiE 0.000 0.000

MRI PDFF: it iR SBERSEHDE; MAFLD: RIS EXASHIL AT, UDFF: BBEBISIH DL

FEAE R B 07 220k, Pl i A Bias SLOATE 2l
RGN A RE M. WK, AFFFIRDAR R B8
FE I 3.

2.5 UDFF#Ff+MAFLDAF i B % 42 £ 5 MRI PDFF
— skt Kappalli st % Kappalg il %R, UDFFRAY
MAFLDF g i 2 F2E 5MRI PDFFFF & 3 N95.40%,
Kappalti 90.930(95%CI: 0.781-0.998)(P<0.05), W.%4.

X J 241 N B 12 AR E R B8 225 PR A )k 75 R
B B AR 5263 2 (B ) 26 5, S i W IR 1>,
AR ER KM, MAFLDA i #UDFF. MRI PDFF
B F T IEMAFLDA, HPearsontf e iiow, 16
MAFLD# 5 TEMAFLDZL A+, UDFFYJ5MRI PDFF £ i
F ARG, 5Qi e — 5, a2 b —5L
7E VL BRI AR b, AT SRR SEM AF LD AT RE G A2
FERE 340, JEIFICC/r#T %3, UDFF5MRI PDFFf#— %
PEBE AR FE FE N B T B 15, B REAHICC = 0.723(Hh 55—
), A FEAHICC>0.85(Th 75— &), #E—2KH

3 118
UDFF & ¥ RN Ae 285

BIEBOR, H[H 5E KB

Reishidenge  WCJD | https:/ /www.wjgnet.com 906 2025-11-28 | Volume 33 | Issue 11 |



T4018, %&. 885 UDFFSHHIRPDFAHG MAFLDATASIL IR E — Bt VAR I R R EAR

R 3 REFFISIHARIEEREUDFF, MRIPDFFEEEIRICC, Bland-Allman® 4458 (mean + SD)

283 BlEL UDFF(%) MRI PDFF(%) ICC(95%Cl) Bias(LOA)

RE 28 8.12+0.61 7.20+0.93 0.723(0.515-0.846) 0.920(-0.980-2.820)
hE 34 17.99 +2.32° 18.68 +2.07° 0.892(0.806-0.941) -0.690(-3.120-1.740)
B8 25 28.89 +1.27°" 29.14+1.31%° 0.941(0.876-0.972) -0.250(-1.520-1.020)
F 1057.118 1301.994 = =

PE 0.000 0.000 s =

°P<0.05, SRELALLR; °P<0.05, SELALLR. MRI PDFF: BRI S BEISANIE; MAFLD: RS8R ENIIEATH; UDFF: BRS04 1ICC:

ARIERAEL LOA: —BUMSRIR.

& 4 UDFRYSMAFLDETASIZEFEE SMRI PDFF—BUEHKoppalE SR

UDFF5R
MRI PDFF BE PE 58 it
®7E 26 2 0 28
PE 0 33 1 34
EES 0 1 24 25
=it 26 36 25 87
"ER 95.40%
7 151.962
PE 0.000
Kappald 0.930
95%Cl 0.781-0.998

MRI PDFF: @RS BERSN 04 MAFLD: (USIBRAEANIERTS; UDFF: SISm0

= . r=0.744
40 r=0.791 5
4
30 —~ L
_ IS
3\0, - 3
i o)
o =} -
D?j 20 = =
g | 52
T <
<< = B
= 10 R
1=
0 1 1 1 1 1 1 1 | 0 PR I T IR T R |
0 10 20 30 40 0 1 2 3 4 5 6

MAFLD#1 PDFF(%)

JEMAFLD#L PDFF(%)

2  UDFFY35MRI PDFFFEI4 (ZE RIMAFLDZR, ERTFTMAFLDAR). MRI PDFF: f R -2 RIS 15505 MAFLD: {CEHESE IR T;

UDFF: HH[EI555

Bland-Altman73 &8, 4555 B0, [t T AR A8 R R 1
Ji, UDFF. MRI PDFFIK KT, AT MAFLDAT i i
AFERE, HrPUDFFAE# FEMAFLDI A AE — & i iti(Bias

— BRI, e HEEE AR AR R ZE 4N (Biasi
T0), $—7nUDFFAER M & S (R fERf P L. 70 A
JEPIABL, MRI PDFF2E T 2[RI AL AR R, AT

= 0.920%), LOAE %% 75 (-0.980422.820), $E/~{EAH X [7] X3 AKIRE S, SR S, e i &

Roishidenge  WCJD | https:/ /www.wjgnet.com 907 2025-11-28 | Volume 33 | Issue 11 |



T498, 5. 885 UDFFSHHIRPDFAHG MAFLDATASIL IR E — Bt VAR I R R EAR

HEAETIHF

3 FEFEWEEERSBERI. FRANESES, XSRS TORMR. A: MAELUR BT, B: SR GEW; C: EasE

NI, JE 77 AR, 57T R,

B A R ">, T EEMAFLDH, FRIEAS
WA, R 55 B TR I RAF Ak B AT
T S TR, UDFFASUE 5 SH0E 5 /0T, 7E1IK
B IX 0] 5 %2 1 4% oy HER A E B 2 5052, S EUDFF
DB s, T EEEMAFLD, SIS 2, s
15520 S, 5SMRI PDFFA—SchE 4t
A WUUDFFEMAFLD#f i 1 HAT S S, JUHAE &
FEIRE AR BE 3 b, WI/EAMRI PDFFI# ] 554K
UES

TR FE IR R AU FR OS2 0 B R I 5
HAHBEIR R/, FerraioliZE ™M B4 X 4 ik
ZEMAEATEE R 1.5, 2. 3. 4.5 cmib3E5UDFF, #
FHIEG A 5 (1 22 i QR R Bl Y, JERIE T
FLFRFERS . YRR KRB AT G EE B, (A 4
NI E, 48R 58R, 1.5 emi B35 T il o
B AW Se ORUE & RMAPAT T HF RO RS, FLEE B AT
LS em, R T IEMT I MRS TUHACR, 16 IRAERL
FIUDFF Al B B R BRI, B B A I — DU SR P 1
SO, EUIN TR SR IS R m e B s Y, w
BMUEFH J T Il w5 E, 75 e N T2 23 5
W, #FE HBMIZ M UDFF 5 MRI PDFFNE AR A2
e —EU E B R . AR R A, SR HPSM
SMAFLDZLAITEMAFLDAL3EAT 1: 10X} FRARGLE 18] i 25,
ZPSMJE LB FEBMIAE A 2 TGRS AT EL, BT LARE
PETHIE T0 45 SR HERA R AT {5

AW F )5 B IK appati B . 7~, UDFF5MRI PDFF
TE AR A FE L 73 2 b B AR FF A 3R1K95.40% (K appa =
0.930), XKHJUDFFEX 735, . BEEMRNIAER BA
T B, A ORLEIR, AN RO T P i AR P 1)
BRI, UDFFILT I3 2 SR /5 A5
L4  FE TE R, UDFF5MRI PDFFRIA DS fesi, SOFF
UDFFENEARTF B SEEAWT AL, A8 R 3E R
UDFF{E# FEMAFLDH H &l %4 (Bias = 0.920), [}
AW TR AT LA BIE A ()RS0 AW R
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PSMIIJ7i%, B TERS I B St SO 58 v TR 2 5, M
M XUDFF5MRI-PDFF [ — ST — A 1 1)
RBEMEVEAL. I T A 70 R I UDFFLEA A IR D A2 72
FEFIYEREZE S, WP T — AN B BB e nT AT
P ()R o R AR: S CAFAE B MR B, I
PREHTE N'RIE, UDFFE N —FERE. S5 T A,
T B PR R A ELLE T8 Hh s fes N BEIEAT DRI,
DA 0 S BCHE S o 2 2 R I, AT A MR T AR
. A TR I, UDFFLEARAR G & & X I O H2 IR PRI
FHESY% M)A R G = il BN AR 5 BEACK, 23K
HIGHE N SEHLIX 3 IR RS 2 R . RItEUDFF
AHERE T2 FEMAF LD i 25 5 HERR 1218, DR [
A R ZE ] e S EORE RIS R, R EFAT)
FTAAKFEMRI-PDFF; Q)RARME I E: # 7tk SEUDFFR]
I/ 83%MIMRIFE K, EU AR AR (gt —BURE IR
JEE ) v R A SR 75 R WL, X PR FR X M AFLD
e B A S bRR . AR SRS H AT AR B S MR
PDFF#H T /04, 45 % $RUDFF5MRI-MRI PDFF A
RAF— S0Pk, 8RS A2 12 Wi 17 728 R0 4 G 1 4
PR, RS2l SR R AN B B4, ANHIF S A gk
1T IS, A RRIIEE— 0 DRSS A %f BE, UDFFii2
Wi A, XA FAA R AL, F— AN A R
FEIBEAT RN M. RS AR TR T PSMULEE
HIVR R W, (EMAFLDZL, R0 2 52 FE g 78 7 4H A
A BN R, 1X AT i S 0% 24— S Hr (G C CAn
Bland-Altman /ATl THFE FEA 2, AR TR B R TER
FEAEMBIT, THRNEZHEMAFLDEE, LU
— AR UDFFEZ AR S Wik e, 2248t
R, AT & I W IEUDFFR R B R4k, g il
o 35) ] L2000 3 1A 75 IR T 7t o v 56 K.
SR AT FUAR R HRAE 2 A SRR 37 (] () ] 2 2 1 AT
A, AEAHE AR — AN BRI PR, A %R Aok s
DUARAEACFN 2 Hh o B FH BT 02050 5 (1) DGR EA Y, DRI S
SN AL DS IR T VP UDFRIEREE N S A TR
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ARSI, DL IR AR I R SE Frdh S5 rh AR A Ak 5 T
HETE.

4 &g

25 Pk, UDFFLEH . HE RN AE R 5SMRI PDFF £
B R R R — Bk, AT 1AM AF LD g 5 28 F2 R g —
T4 BT 2, kD X MR IR AR ASRD AN 0 B 1) R A6
5, BAREETT A, X —EIAMN R T “UDFFAE
BEAAMRI” (1), i@ A — Bk S (WBias.
LOA), [FI% 7 “Ufa &4 Je “Ait S48 (iR,
JEBHARARACHTRAL T 7 .

NERR

IHRE=E

T AR o % T 7 £ (magnetic resonance imaging
proton density fat fraction, MRI PDFF)#EMS &AL T AR AR i
TR, HASZINE S RE ST 4EA 2, S 2 Tt 7t
RS GGV RN L = T — 30, (PR B 2 5
Bty B EAREEA R, AR T I R A SRE T

BB BT 75 i 177 43 2 (ultrasound-derived fat fraction,
UDFF)5MRI PDFFEARUAH S 7 14 0 (metabolism-
associated fatty liver disease, MAFLD)AS[A] f- i Il AR FE
(K2 — B D7 T PRI TR AT B, DG 2 42 P32 PR il
Afe, UDFFRES AN —Fim e e h) . i
B L AESE— PR

7y HTUDFFPFEMAFLD IR AR L 5 WA AR 10— 2
P,

SERTE

ASHITFEXF 298451 88 52 K 3£ 47 UDFF S5 MRI PDFFAGHH,
FMRI PDFF45 H5r WMAFLDZH(874, 5 #/r/ & 5 ) Fl
TEMAFLDZH (21141), Zefgtim PEPF 73 ULEC 1 1BCXE. 70 B i
7~n: UDFF5MRI PDFFTEMAFLDZH AH 5 i 3 (Pearson),
ANEARITARAR FE R W — Sk R AP 20 A G R 8 (intra-
class correlation coefficient, ICC); Bland-Altman/3#/7 &7~
fmZE/N — 2 S PR (limits of agreement, LOA)%; UDFF
PP A AR FE B 5 MRI PDFF— 804 51 (Kappa 15).

AT TGN N 298451 J15 5568 7 52 A, il UDFFAIMRI
PDFFEIMIMAFLD X A2 F2 % $%MRI PDFF4S S 74
MAFLDZ(87%, &%, . #EEE)NTLMAFLDAQR11
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), AT APV ULEC L TRCX . 4558 SR, UDFF5MRI
PDFF/EMAFLDZH 2 2 2 4H K (Pearson 7 4T), ICCTE
il 7R — 8% R 47, Bland-Altmany A1k % /N, Kappali
K536 % BJUDFF 5 MRI PDFFRFAk T g B AR R — 2ok
B

SR

UDFF#EH . H N2 5 MRI PDFF 2 3L H =
— U, PTEAMAFLDAE AR F2 B (1 —Fp el 47 B4R
75 ZE, PR/ KEMRIF MR AN B A RS AR A, PRI

=

X RIAMUE R T “UDFFRER BAAMRI” K ) 2,
W Al — S A (WBias. LOA), [F2& T “4nf
B K AT B M8, A e S AR A T
T

5 ZEXE

¥ 8 E 2 ARPAN IR E RS2, AL ERF 2R
(PHELSFLER S, PREFLAHESS S, RN
W AT J 1597 55 78 2R e H1 3T AR XA I AT
B 55 % 38 (20254F). AL AR IR 2 & 2025; 24: 513-
525 [DOI: 10.3760/ cma j.cn114798-20241021-00829]

2 FAEF OIS oA, AR, B A, k. RiftAEXEEE
e HEVIE W P AT 55 B 4 35 1 (2024F-HR). 52 JA TR o/ 42 & 2024; 27
494-510 [DOI: 10.3760/ cma.j.cn501113-20240327-00163]

3 Eslam M, Fan JG, Yu ML, Wong VW, Cua IH, Liu CJ, Tanwandee
T, Gani R, Seto WK, Alam S, Young DY, Hamid S, Zheng MH,
Kawaguchi T, Chan WK, Payawal D, Tan SS, Goh GB, Strasser SI,
Viet HD, Kao JH, Kim W, Kim SU, Keating SE, Yilmaz Y, Kamani L,
Wang CC, Fouad Y, Abbas Z, Treeprasertsuk S, Thanapirom K, Al
Mahtab M, Lkhagvaa U, Baatarkhuu O, Choudhury AK, Stedman
CAM, Chowdhury A, Dokmeci AK, Wang FS, Lin HC, Huang JF,
Howell J, Jia ], Alboraie M, Roberts SK, Yoneda M, Ghazinian H,
Mirijanyan A, Nan Y, Lesmana CRA, Adams LA, Shiha G, Kumar
M, Ormeci N, Wei L, Lau G, Omata M, Sarin SK, George J. The
Asian Pacific association for the study of the liver clinical practice
guidelines for the diagnosis and management of metabolic
dysfunction-associated fatty liver disease. Hepatol Int 2025; 19: 261-
301 [PMID: 40016576 DOI: 10.1007/512072-024-10774-3]

4 Azizi N, Naghibi H, Shakiba M, Morsali M, Zarei D, Abbastabar H,
Ghanaati H. Evaluation of MRI proton density fat fraction in hepatic
steatosis: a systematic review and meta-analysis. Eur Radiol 2025; 35:
1794-1807 [PMID: 39254718 DOI: 10.1007/s00330-024-11001-1]

5 Beyer C, Andersson A, Shumbayawonda E, Alkhouri N, Banerjee
A, Pandya P, Harisinghani M, Corey K, Dennis A, Pansini
M. Quantitative MRI for Monitoring Metabolic Dysfunction-
Associated Steatotic Liver Disease: A Test-Retest Repeatability
Study. ] Magn Reson Imaging 2025; 61: 1947-1955 [PMID: 39319470
DOI: 10.1002/jmri.29610]

6 Nishimura T, Tada T, Akita T, Kondo R, Suzuki Y, Imajo K,
Kokubu S, Abe T, Kuroda H, Hirooka M, Hiasa Y, Nogami A,
Nakajima A, Ogawa S, Toyoda H, Oeda S, Takahashi H, Eguchi
Y, Sugimoto K, Yano H, Tanaka ], Moriyasu F, Kage M, Kumada
T, Iijima H. Diagnostic performance of attenuation imaging versus
controlled attenuation parameter for hepatic steatosis with MRI-
based proton density fat fraction as the reference standard: a
prospective multicenter study. | Gastroenterol 2025; 60: 727-737
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[PMID: 39992415 DOI: 10.1007 / s00535-025-02224-0]

El-Kassas M, Mostafa H, Abdellatif W, Shoman S, Esmat G,
Brahmania M, Liu H, Lee SS. Lubiprostone Reduces Fat Content
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BERERAE: 5. =7, 2remvpunseeveisyny  Abstract
R TH. SEEATVENE BB ARSI ONENYE  BACKGROUND

PSR SR Adult patients with Crohn’s disease often have problems
BIRER: =2, 3I5EPT, 330000, 3T FTRE SN0 U such as decreased bone mineral density, obvious fatigue,

=5, MEAFE _MEBESBIAR. 2509807985@qq.com and decreased quality of life, resulting a high risk of
SERSEIE: 20250731 rehospitalization. Intermittent enteral nutrition support has
{BEB: 2025-10-16 limited effects in improving the overall prognosis of patients.
B0 2025-11-18 This study focuses on the combined application of resistance
TERHIRERE: 2025-11-28 exercise and intermittent enteral nutrition, aiming to explore

a more effective clinical intervention modality.

Effects of resistance exercise AIM

combined with intermittent enteral To explore the effects of resistance exercise combined with
nutrition support versus simple intermittent enteral nutrition support on bone density, fatigue
nutritional support on bone density, index, and readmission rate in adult patients with Crohn’s

fatigue index, and readmission rate in  disease in remission by comparing with simple nutritional
adult patients with Crohn’s disease in support.

remission METHODS

Seventy patients with Crohn'’s disease in remission admitted
to our hospital between February 2024 and February 2025
Lu Ji Xue-Qin Li, Hui-Lan Zhai, Sh sh were selected. The random number table method was
u Jiang, Xue-Qin Li, Hui-Lan Zhai, Shuang-Shuang - . .

Xu, Department of Gastroenterology, Second Affiliated Hospital of usec'i t'o dl‘_nde t}.le pat‘l?nts mto a COI‘ltTO.I 'group (35 cases,
Nanchang University, Nanchang 330000, Jiangxi Province, China receiving Slmple intermittent enteral nutrition Support) and
an observation group (35 cases, receiving resistance exercise
combined with intermittent enteral nutrition support),
with continuous intervention for 12 weeks in both groups.
Corresponding author: Xue-Qin Li, Associate Chief Nurse, The changes in lumbar spine, femoral neck, and greater
Department of Gastroenterology, Second Affiliated Hospital of . hanter bone density before and after intervention, as
Nanchang University, Rongchuang Qingshanhu No. 1, Donghu K . R

District, Nanchang 330000, Jiangxi Province, well as the changes in fatigue scale 14 (FS-14), inflammatory
China. 2509807985@qq.com bowel disease questionnaire (IBDQ), and Crohn’s disease

Lu Jiang, Xue-Qin Li, Hui-Lan Zhai, Shuang-Shuang Xu

Supported by: Science and Technology Plan Project of Jiangxi
Provincial Health Commission, No. 202410256.
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activity index (CDAI) before and after intervention were
compared between the two groups. The readmission rate
of the two groups during a six-month follow-up was also
compared.

RESULTS

Before intervention, there was no statistically significant
difference in lumbar spine, femoral neck, and greater
trochanter bone density, FS-14 score, IBDQ score, or CDAI
score between the two groups (P > 0.05); after intervention,
there were no significant changes in bone density indicators
or CDAI scores in the control group, while FS-14 scores
were lower and IBDQ scores were higher than those before
intervention (P < 0.05). In the observation group, lumbar
spine, femoral neck, and greater trochanter bone density and
IBDQ scores were higher than those before intervention and
the control group, while FS-14 scores and CDAI scores were
lower than those before intervention and the control group (P
< 0.05). During a six-month follow-up, the readmission rate
of the observation group (5.71%) was significantly lower than
that of the control group (22.86%) (P < 0.05).

CONCLUSION

Compared with simple nutritional support, resistance
exercise combined with intermittent enteral nutrition support
can improve bone density, reduce fatigue, improve quality
of life, and reduce recent readmission rates in adult patients
with Crohn’s disease in remission.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Citation: Jiang L, Li XQ, Zhai HL, Xu SS. Effects of resistance exercise
combined with intermittent enteral nutrition support versus simple
nutritional support on bone density, fatigue index, and readmission
rate in adult patients with Crohn’s disease in remission. Shijie Huaren
Xiaohua Zazhi 2025; 33(11): 911-917

URL: https:/ /www.wjgnet.com/1009-3079/ full /v33/i11/911.htm
DOI: https:/ / dx.doi.org/10.11569/ wcjd.v33.i11.911

T
=

AT Bom B E R B AR o B
B, AFRETHESEA, LB ARRGE S, £25H
B N8 e A E B R TUE @A R A
. ABFR R BIILE Z) 5 F] BRI i 1 8 IR MBS
A, §EIR R EA LG RTTEEX.

V=14

AT ILIE FH PR 10 BRI N B R X AT RA LT
BRI E 2T EE ., Ry R R BAAERENR
"

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

912

Vi

#4£2024-02/2025-02 18 iy & K F 5 =W & B B b
8 5,7 Bogm 5 FR0 B HT06]. KR AT R RS A
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disease activity index, CDAI) & 4X, 12 3k Hy 2B 75 444
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FEAE B i P B IR RRE; (SYXRAHIEFE B EAN %%
BUAAEZETUIE; (6)RIIN 2 5 oAl iR B0 5B 72, S B
()T PR A 22 5075 S3047 5 (2)FL 1E AR FH oA 24547,
G)E A R E BB . R BN 22470
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J P E R SCRF).
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1.2.1 % P28 7 o A ZH A5 T F 1) BV i 9 8 77 S
R, AR WR: ()EFHPh S BbriE, e EE 5
i PREL )T $E%(body mass index, BMI). IfiLif (125
ISR bS, R EE G HRRR LB IRRTR, et
H#5430-35 keal/(kged), 2 15 HFroN1.2-1.5 g/(kged);
QyE 73 72 FE kA (Peptamen, 500 mL % & R
19.9 g, G749 g, Bk EW93.1 @)Bl K F AL E TR
(&%, #1000 mL &z (151 & #:38-58.5 g, Il & E34-72 ¢,
TRZKAG B Z)138-188 @), HI4A T 9500 mL/d, AR &
S AG DLZ BT N 2 B AR &, SR AR A 1 IRER
A, VIR AT BT A 5 v S R i
WG 20-30 mL/h, 2 J5 288, i f it Pdin e 51 i
B i AN G)aatt & & H o 3-40miE, B
222460 min, [AIF73-4 (55 H & BN HTT), B %5 E
FREEVRTE; FIEIEE N 5512 OAIERE, X
200-300 mL(% H 2 5:500-800 mL); 553-5 diR i 521570
B AR 400-500 mL(EE H R 1200-1500 mL); #2844
R B T SR 22 H BRI, R T12 wk
1.2.2 MR Ty ik ARETF R BTBLIZ B EA (R E I A
BIRSCRE, AVERIE I 8 75 SCRE T S A0 B2, HifHz
BT RN (D)IZBHTVEAY, 23R VAL GOk
O, FEBR P E A URAS . ORI O ThRe AN S
BB AR, R IEA SR, wE MER s TR
QPFHIZ B N A 550 VIR B (3 1-2 wk): 5
BEERIE . TR, ALRIRBESET NGNS, B4
8-101%, FEABERAT2-340, dIKE30 s; HERTEY B
(53-8 wk): ILP BB I &8 12 Bl i g A, w]
K FH 30 77 B R AT I 2R, e BRI, WE
LRI AR RASEE, TN ENEREAT3-44, FF2H10-12
K, HIRIE60 s, B350 5 LLIZ 30 f5 vk H J6BA 895 57
BN, SERFIYBR(9 wkLLJE): FEHERY B B Il 2RI H
filh I, RRAE S TSR AE M g sh Rk, S
B PR FIIR NN (3)i8 B[R] 5 4726 4 IS Bl 7]
430-40 min, H AP E5-10 min. HLPHIZEZ120-25 min.
ZENERAHS min; B 3-41K, 18R AR R R
Bl A8 FR T 58 R 1-2 hib AT, I8 s A S ) 5%
BEE TR, B REVEA B E IR & 1E 3
15, ARAEVEAL 45 R I 2 15 L, R Bl
FEL FEANSER, BRAE T2 wk B G E IBEY, T
fift B S S PATIEOL, HEE TE R fs AL,
e B E BB K M.
1.3 #0847 IR IR LR 3 — R

EEAEEH 20 T Tl S TP B BRI L. 43T
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xR 1 AEBEELERLER

[25] _ , EFRARRTN)
285l n TR (=) RIS BMI(kg/m?)
(B/%) T BE hE
pE=2iz] 35 25/10 34.26 +6.25 3.67+0.85 21.56+1.41 16 1 8
WiRA 35 27/8 32.98 +5.59 3.91+0.77 21.71+1.29 13 15 7
e 0.299 0.903 1.238 0.464 0.097
PE 0.584 0.370 0.220 0.644 0.755

BMI: SRS S

B N4 T

ECACPR T TR ST TG 57 B AR o R
L. I 57 PR % 75 B2 14(fatigue scale 14, FS-14)7
BTV, S ERAE 14N %H, MR 57 (8% H)
ORGP 55 (625 HPINERE, SMTEH0-14 43, S0
i 2 W 57 R PR B 7 B AR 3 O R R ORE M s 11
#:(inflammatory bowel disease questionnaire, IBDQ)* 4T
PPoy, IBDQEE32NKH, 7 NANERE, B2 R
Likert 70 1F-53125, B 4mIGFEIN32-22478, 19738 R W &
EINEREThi vy

FL I 4T AT S T 05 CD ATV A3 R AR B s
L. WICDAI<15047, R & piltaE, &I m s &
& RAEINE, FE— P RBUAIT IR . it
N FEREE.

Gt F A RHSPSS 24.050 i #AMF, AT
B TR G E % E . FS-143F4% . IBDQF/ .
CDADT /3551 & Bk} LS4 £ i 22 (mean £ SD)#
IR, KRS, B A B AR A TR R A R (%)
For, KRS, LAP<0.05F R 2 534 8iit 285 L.

2 B8

2.1 W4 BH AL TR AR E MR ER.
T BMIJUE FRA RARGLE— A TR AL, 2R TS0t
R N(P>0.05). HATHutE, k1.

2.2 AT IR G B FHE TACER TR0, PI4LHE .
JE B 30 S BB K R L, E R g R X
(P>0.05); e, xf HEZHBEME . BB S90S BB K% 1
LTI AR, MR NEAE . R 30 B KT
R T, B E T A, ERAgity s
X (P<0.05). W32

23 BMATFTRAGHE T E. AERTREFAE T
T, PI4FS-143F5> . IBDQIF/ LL#E, ZR ST
B L(P>0.05); TTiJe, PIdLFS-140F 5 ¥E T T AT
IBDQW-4r S T T 1R (P<0.05); MELLH T-Hil)5, FS-14
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PEAME TR, IBDQUE/r i AR, ZRAST A
X (P<0.05). W.33.

2.4 AT AT B CDALTE S T AR FALRH 0L AR
TF-1iHT, WA CDAIF T LU, ZR TG R X
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CDAIF/ME T T T AT (P<0.05), MEELLT-TiJ5 CDAIVES»
T XHEA, 2 7oA Gui 2% 5 L (P<0.05). Bl V7 147, M52
HFAEBER (5. 71%) K T X 1 41(22.86%), ZFA Gt
B X (P<0.05). W74

3 171E
BV iy P9 9% SCRELE S0 B R SR R T R AR
A8, LHXNTRT 2 BIREMeEEm S, @A
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LR KR FYOL SR, IR PR S BRAIE S, ELARIAI B A
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T EE B NRRA AR, A RAER S
WS FR SRR b, A PiBHIE sl g, 45 R 0oR, WEg
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Xt RRA. FEORPUPLIZ Bh s & T BRI P S IR SCRFEE S
50 B IR BRI R B R R PE R, i
FCJRR, [ R P9 37 SR, i b 7o R R 2 Bl R
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SE T IR, RN, EIHEEh, — 7T R B AL
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FIB) “Jazhfa's ", DRI 2 B R st A F AT BR.
SEPRIR ZR IR0, T R AR O R I
R, TR, 9% 57 2 S 8B AR T R R PR
JEPRU A g R oR, WA T TS FS-141F %

2025-11-28 | Volume 33 | Issue 11 |



S, 5. SRR EBRERANE TSI MARS RRERERESBE . BHIENABERZNZI0

® 2 FATRAIGEBEZ/LER(Imean + SD, g/cm?)

2t [Ed=E EERES
483 il - - -

TRl Fe TRl Fe TRl FiE
pE=2iz] 35 0.81+0.12 0.88+0.10° 0.68+0.05 0.76+0.11° 0.61+0.03 0.69 +0.07°
WHRAE 35 0.82+0.15 0.83+0.09" 0.69 +0.03 0.71 +0.06" 0.62 +0.04 0.64 + 0.05°
4=] 0.308 2.199 1.015 2.361 1.183 2.751
PE 0.759 0.031 0.313 0.021 0.241 0.007

°P<0.05, SFIMAILLER; "P>0.05, SFHIAILLAR.

% 3 MATHRIEESE. £ERENEE LR (mean +SD, )
FS-14iF4 IBDG¥
4835 fl — =
TFHaEy R TFHaEy Fia
pE=2az] 35 6.52+1.13 4.23+0.87° 141.52 + 15.63 168.77 + 20.52°
WIRA 35 6.44 +1.08 5.12 +1.96° 139.87 + 16.25 155.16 + 17.87°
Ha 0.303 2.455 0.433 2.983
PE 0.762 0.017 0.666 0.004
°P<0.05, STHAEILLAR.
xR 4 FEATIRIGCOANED T REERERLE
CDAREA (mean + SD, 4)
285 5l - BEBRRN(%)]
FFnan Fa
PE=S2] 35 142.56 +4.02 137.68 + 6.89" 2(5.71)
WiRAE 35 141.09+3.17 142.87 +5.46° 8(22.86)
B 1.722 3.493 4.200
PE 0.089 <0.001 0.040

*P<0.05, STHHILLA; *P>0.05, STHIHILLE. CDAl BRSNS

TXIE, IBDQUF i xR, R EAFTRHISEh 4SS A A
PR N8 IR SR AT A RO 50 2 T G e ) 5B 0 7
I, PRI AR R [FARZE S A AR A 4 SRAHIE,
BT H, W IE B 58 IR 3R, AR 7T
SR SR 9 Z AR PR AR VE R TR, TR S
PIIE ) 58 TS AL R AT L O B 1
AR, —J7i, fiizshidd saRLUA &, A BT 4k
H RS SRR T #E, LA RESE e R0t 52 i H 5 sh R
i, HR 0T BME IR, B R 57 I E AR R,
BEH B R IIIRTE, (EERES S E 2 A E),
1 BE A TR, BLA, JaEh A B AT et e 2,
CRMRARRE . AR A AT 28, $ R AR R S A o
= S =I5, [ P E R SCRRE TS R B

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

915

REEFIE IR, A IE T B IBERReE P8, o5 “Ae
BRE AR 7R, SRR, TR R 7R S
FRCAH BT oG8 B3 T a s o me, i BE k. He
1 55 S Rk, (R 1 R AR . DR,
AR T Bl FH RV i P 8 9 SR, S BBz s
A B SRR R A 5 K, B AR AR T

P e 1 3k J, BRAR AR BE e, A2 5 2 B 2% fi
B FIRIT RO L RIS R BOR, R4 T
TG CDATVFAMIC T TR ST REZH, -4 N F A B %
(5. 71%)K T B 4H.(22.86%). $E7-$iFH Iz Bh 45 & 1A it
J¥ B 37 SRR T 5 % R R R S R S AR B
R 3. (E0 FRZL T FUS CDATVE 43 JE BE ARk, 3
JR IR, AT e B S FH AT R 1 P 8 3 SRR SR AT A

2025-11-28 | Volume 33 | Issue 11 |



T, 5. FUECHIREBRERANETTSHINMA RS DRERBLEEBE . BHEH B ERROFI0

—E MR K, thab, B s LA R H A
A8, Al RE R EIMCDATES IR AL Ik, 24
CDADFA FHE 21505 DL BB, $27R 50 % U HE N 15 3]
1A, N e, RS R FE B B N, A, E
FAR, HREAHCE I REURG, 12 83 FER
0} 2L SN N G W BN E N EB PRSI G e F 7 =21
SCRECA 10, —J7 T, fERFT-HU7 N EER T, 1R
UFIIAERE | B F I E R i Re, $eim 1B )
RE, IR T e 2ORE; S — 7 I, SR E R LT, LA
JIEBIHEIN, BEAR T B4 XU, 38 G IR B 44 B, 331 ]
PR T B FERL R, AL, BB ERTS, i
JTIMPE AR N B =, A B Tt fee, tlal K T
FERE .

4 g

25 L FTIR, AT Al B R i N 7 7% SRy, PRR
BB A TR B R P 7% SRR T RN S B B %
IR R, SRR ST B, I R A R,
BERAR AR T A Be 3R, T HUSCR I, A7 2 B
WAMIZE A IR T 3B AR R Z AT
FEAA /N, T T AEA 5 IR FE T AR rpd KA AR i St
T REIRN L.

=25

52 AR 5 P B TR I
T B, SRR 4 5 2 L i
BEFRRIR, TR SRR R, PR e

AT TR SR AR DRI L8 [,

Ll

O LR B fiy 98 TR R R AT R R T A
W FHEBER MM oCHE 8, JHAh “EIRHz8)” B
BT IRIESE =S [, NImARSE Bt m A B IR, RS
TR HIT5 %, MHRTHEE AR BRREERTT A R X
E-DN

e =l

T EVHE DI SII G i N E TR B T
SEARPRIOROM, B ZAESEZTT R T RAlE IR, ST
T “HR—SCRET ) “GREEE BAR, MR ST IS
ESAA VR 0N

KHIBENLA IR BT, K701 B 0 A T-Fil12 wk, PF

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

916

2 UEFEFRPRIFRE VT F4F, JAEE T “EFR+piilia
27 Ghe, EEE R, TUS AL, & %R — T
(1 R BRAE.

AR

SEAIAE] HAR, o REAL G 5 57 A1 AT e, R4l
HERE P57 B PHERREA, IR
BRIV, D 2 4 P O TR SR 04t m] FE I PRI,

ZILEIE

WRA T U Ao ol RO, SR B SRR
27 BT ENIRARIE T R AT T %, BB Y
R R T KRS AR

REf=
AW BRAREAR R BEVTREOCEE, RKRFITRE
Z O KFEARE . SERKEEYT . SRR MR, &
W RBENLBC T IF SN HT BB bR 84, B HRoR
P FIML.

SEIR

Chen P, She Y, Wang L, Li Y, Zhang Y. Outcomes of medical and
surgical treatment for intestinal fistulizing Crohn’s disease. PLoS
One 2025; 20: €0327784 [PMID: 40674301 DOI: 10.1371/journal.
pone.0327784]

FREPEAFAM AR A AT BRTESH R ERENL
(2024). ¥ E 2 & 2024; 65: 1734-1740 [DOL: 10.13288/j.11-2166/
1r.2024.16.019]

e, RET, K, FEAR, TR, R, TG, ki
HBAEH T LT Rt R BB E L RIAT . SR
KA. W P E 2020;38:93-96

RS, PRk, EER, R A, 0%, KA, TR, BRA
A, A EFE, . LE LT B g RS 16 R AER E
HZo4r. B S RILAEE 2024; 26: 11941201 [DOL: 10.7499/
jiss1.1008-8830.2407056]

FHEN, I L F B AR L N E R A TR IR
ASEALE 5 2024; 3: 1651-1658 [DOL: 10.12677 /jcpm.2024.34237)

6 TR, EH, RARA, A, BiER, 5%, SphKI1/SIP/SIPR2
455 1B FEAT I LA P38 B BB R BRI FTAL /. o 248
TARAF 5 2025; 29: 1265-1275 [DOL: 10.12307/2025.310]

Liu CY, Zhao YN, Wang XQ, Qin S, Wan QY, Zheng SY, Wu WZ.
Acupuncture combined with traditional Chinese medicine e-aid
cognitive behavioral therapy for insomnia (TCM-eCBT-]) for chronic
insomnia: study protocol for a randomized controlled trial. Trials 2022;
23: 86 [PMID: 35090540 DOI: 10.1186/s13063-022-06012-6]

[RAT, hE . KERmREREFALAERETL B IL
KREANK MR, F A IR AP 2 2% & 2022; 28: 1941-1944 [DOL:
103760/ cma j.cn115682-20210630-02861]

T, A, RWAL DRGSR A, 4T, AR, S
R, A, FRBE BRI A NG T B S F B iR Rk
B, B Wdm A RTam S 4 & 2023; 32: 142-145 [DOI: 103969/
jissn.1006-5709.2023.02.005]

FHR, AR, AR RIRBRA I N g IR R L LT Bk
BB A A A e RIS R AR e 7. T EHMARF R
& 2024; 36: 174-179 [DOI: 10.13381 /j.cnki.cjm.202402007]

MAA, FHem, AEE, B2, R, IA. #rbA ALl
ARG I A Ja LV 2 A P 64 2 R BE LA KR, 32 )

10

11

2025-11-28 | Volume 33 | Issue 11 |



S, 5. SRR EBRERANE TSI MARS RRERERESBE . BHIENABERZNZI0

WA 8% e, 52 R B IRIG R e & 2023; 20: 4447 [DOL: 10.3969/ 16 B2, v, 34, 55, Nk LT BIREILA FE B4 B
j.issn.1672-6170.2023.01.012] FAMIRZ S TR, 3722 5 4 & 2021; 36: 97-100 [DOL 10.3870/
12 R, FR, I, BT, RS ESFANA S F ARk jissn.1001-4152.2021.07.097]
e rmiimetan AT, b E 5 2024; 46: 4349 [DOI: 10.15932/ 17 RamanM, Ma C, Taylor LM, Dieleman LA, Gkoutos GV, Vallance
j:0253-9713.2024.01.010] JK, McCoy KD, Lewis ], Jijon H, McKay DM, Mutch DM, Barkema
13 FRBUE, MR E, AE R R B R AR R HW, Gibson D, Rauch M, Ghosh S. Crohn's disease therapeutic
35T Bom BB T RRARAER T 0. PHREL S dietary intervention (CD-TDI): study protocol for a randomised
2024;10: 91-93 [DOI: 10.11997 / nitcwm.202402026] controlled trial. BMJ Open Gastroenterol 2022; 9: e000841 [PMID:
14 Ter Avest MM, van Velthoven ASM, Speckens AEM, Dijkstra G, 35046093 DOI: 10.1136/ bmjgast-2021-000841]
Dresler M, Horjus CS, Rémkens TEH, Witteman EM, van Dop 18 ZJ%, M, KW, B A5 BRILEZ MmN TS FESRE
WA, Bredero QM, Nissen LHC, Huijbers MJ. Effectiveness of EATFINF ML 54 & 2024; 39: 1598-1604 [DOI:
Mindfulness-Based Cognitive Therapy in reducing psychological 10.16821/j.cnkihsjx.2024.15.005]
distress and improving sleep in patients with Inflammatory Bowel 19 Rk BEE, KA BRY, R, LA, 54, B, S
Disease: study protocol for a multicentre randomised controlled 5, M. FRBEREREREA A B G T MEE T T BR eI B
trial (MindIBD). BMC Psychol 2023; 11: 183 [PMID: 37337261 DOIL: BEA. B RS Al om 5 4 & 2023; 32: 142-145 [DOI: 10.3969/
10.1186/s40359-023-01127-0] jissn.1006-5709.2023.02.005]
15 #%E, kA, A, A AL, KR A RE IS AIE D L 20 FRebde, FRERR, REE, sk AT ERAA RV SRR K
I3 BRI B SR B MR 2 B R T IR A Meta AT, 37 SEME RS B REAER IR R X A L AR PR(EFIR)
142 & 2023; 38: 424430 [DOL: 10.16821 /j.cnki.hsjx.2023.05.009] 2024; 34: 67-73 [DOI: 10.13312/j.issn.1671-7783.y230170]

ISSN 1009-3079 (print) ISSN 2219-2859 (online)  DOI: 10.11569  © 2025 Baishideng Publishing Group Inc.
All rights reserved.

L4 ‘ﬁ!iﬁ °

(HRFABWR L) X THHE

AHRR AT SCH IS CERMER RN IERMAS BN fds. 8 ikiE Stiv, DUAESim, BERsESip, B Fikdsc, i
FEiEbticy, ShikiEStia, D kpo, #EBHig. s(F))ARES LS, ke M AES iKg, mLASGES BML, lepm(S 5 N 1/min) + E% (X #% 24
#)+60 = Bq, pHAN A S PHEP", H pylori /NiES BHP, T12/8R85 Btl/280F , Vmax A REVmax, p /N5 A58 Cu. THERHMAR 43¢
7, HRMAROR. WA T4 a 5Ma, BFE. R, AR an@ 13 E (Helicobacter pylori, H.pylorr), llex
pubescens Hook, et Arn.var.glaber Chang(fiy % 3 71 KR 2R, W HK, — eG4 175 (WFEAR B, % mean, FrifEZESD, FIGHK, ¢
RS FNERP, MK R %), (2 P hr R TR . et R LRS- (N, O, P, S, d, [ Win-(normal, 1E), N-(nitrogen, %),
o-(ortho, 4%), O-(oxygen, %, MW APE), d-(dextro, £ JiE), p-(para, XT), Bl iln-butyl acetate(fii 2 1E T FiK), N-methylacetanilide(N-
F 3L 2B 2K 1), o-cresol (45 ), 3-O-methyl-adrenaline(3-O-F 215 I ), d-amphetamine(47 iE 4 N %), /-dopa(Ze g % 1),
p-aminosalicylic acid(6 2 IE /KM IR). $L T 7 M4 Sin vitro, in vivo, in sifu; 1bid, et al, po, vs; AN SCFRHRR IR, Wm ()7
&), VUER), F(1), pUE77), W), v(EE), QUAR), E(BI758)5), S(HIRR), /(I 1), 2(BHE1E, Kat), (5 IR, C), DORMH]
&, Gy), AGBU VTG FE, Bq), p(# FE, AT, g/L), c(KIE, mol/L), (534, mL/L), w(ii & 734, mg/g), b & BE /R IR FE,
mol/g), (K JE), bS5 L), A ), d(JEFE), RCEAR), D(EAZ), Toae Craw Vd, Ty CIZ . FEPRIFF 5385 /NS RUE, Wiras, c-mye;
B K S IEA, tnP16EE H.

Roishidenge  WCJD | https:/ /www.wjgnet.com 917 2025-11-28 | Volume 33 | Issue 11 |



ARV & 51 i i

TE£53878: https:/ / www .baishideng.com

DOI: 10.11569/wcjd.v33.i111.918

THFRHE S ZA 20255E11528H; 33(11): 918-925

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

W JRAF R CLINICAL RESEARCH

1BIER N EgriaTr e % Bimaylia RT3

I, B AW, EEE

30, MW, B0, FB/E, 93 XS5 —WBERHILAH LE
B G 330000

I, EBUD, AR, SEIFR N BICARRL
ESWH: TR PERNSIESRELTRINE, No. 2024B0137.

fEERRGH: (V. EE=ORRSVSIEEOIT, RO, TSR
PBRESENSNE, Vil B2=. RUNS S A5
FHBIE.

BRER: 2=, AR, FBIPIH, 330000, STFHEREMRHXRER1
S, MEAZE_MEESTHEMARL. 1009610862@dd.com

WHSEIE: 2025-08-12
BOBE: 2025-10-12
S8 2025-11-18
TELRHHAREIRE: 2025-11-28

Clinical efficacy of evidence-based
enteral nutrition therapy for Crohn’s
disease

Shan Fu, Hui-Lan Zhai, Shuang-Shuang Xu, Xue-Qin Li

Shan Fu, Hui-Lan Zhai, Shuang-Shuang Xu, Xue-Qin
Li, Department of Gastroenterology, Second Affiliated Hospital of
Nanchang University, Nanchang 330000, Jiangxi Province, China

Supported by: Science and Technology Plan Project of Jiangxi
Provincial Administration of Traditional Chinese Medicine, No.
2024B0137.

Corresponding author: Hui-Lan Zhai, Bachelor’s Degree, Chief
Nurse Technician, Department of Gastroenterology, Second Affiliated
Hospital of Nanchang University, No. 1 Mindeh Road, Donghu
District, Nanchang 330000, Jiangxi Province,

China. 1009610862(@qq.com

Received: 2025-08-12
Revised: 2025-10-12
Accepted: 2025-11-18
Published online: 2025-11-28

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

Abstract

BACKGROUND

Crohn’s disease (CD) often involves intestinal barrier
impairment and malnutrition. Based on evidence-based
nutrition, this study hypothesizes that individualized
enteral nutrition can more effectively improve disease
activity, restore barrier function, and reduce inflammation
than conventional support by lowering antigen load and
modulating microbiota.

AlM

To explore the effects of evidence-based enteral nutrition
therapy on intestinal barrier function, nutritional indicators,
and clinical efficacy in patients with CD.

METHODS

One hundred and twenty CD patients admitted to our
hospital from January 2023 to June 2025 were selected
and randomly divided into either a control group or an
observation group (1 = 60 each) using the random number
table method. The control group received conventional
nutritional support treatment, while the observation group
received evidence-based enteral nutrition treatment. Clinical
efficacy, Crohn’s disease activity index (CDAI) score, Crohn’s
disease scoring system (SES-CD) score, intestinal barrier
function [endotoxin (ET), diamine oxidase (DAO), and
D-lactate], nutritional indicators [albumin (ALB), prealbumin
(PA), and total protein (ITP)], and inflammatory indicators
[C-reactive protein (CRP) and erythrocyte sedimentation rate
(ESR)] were compared between the two groups.

RESULTS

The total effective rate in the observation group was 96.67%
(58/60), which was higher than that of the control group
(78.33%, 47/60) (P < 0.05). After treatment, the CDAI and
SES-CD scores of both groups decreased compared to those

2025-11-28 | Volume 33 | Issue 11 |



before treatment, with the observation group showing a more
significant decrease than the control group (P < 0.05). The
levels of ET, DAO, and D-lactate in both groups decreased
compared to those before treatment, and the observation
group had a more significant decrease than the control group
(P < 0.05). The levels of ALB, PA, and TP in both groups
increased compared to those before treatment, and the
observation group had a more significant increase than the
control group (P < 0.05). The levels of CRP and ESR in both
groups decreased compared to those before treatment, with
the observation group showing a more significant decrease
than the control group (P < 0.05).

CONCLUSION

Evidence-based enteral nutrition therapy serves as a key
therapy for CD, with benefits including improved clinical
efficacy, restored intestinal barrier integrity, better nutritional
status, and reduced inflammatory levels.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.
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IBER D BY/ B8 HIE EiEARE TSR s {=|pal= SChE SN
R o)/ ERIAEE SEEBEHNEAGIFIA  BEE: 30-35 keal/lkg'd); &  #I671&300-500 mL/d, 5-7 dRIBIEES

BTN VERNERTS
R BN 2R R AU (04t
R

PREH. RIRARE

GHIBEANNZE ToIRBRCTS (T EIRME—2E

RUCEE)

BF: 1.2-1.5 g/(kg-d)

gE2: 30-35 keal/kg'd); & EFIEMBIEFIZE@I300 mL/d) T8, EiE
B35 1.2-1.5 g/tkg-d)

BEE: 3035 kcal/(kg-d); &
BfF: 1.2-1.5 g/(kg-d)

e FERNSmEmSIT

BIE. ERDNIES. BER, (FEEE
IR E T IRAC T HIKYE
IRRBFINDPASILRE. SN

THE=50%. @F R KiRI7 BE S ISR IRGE
RIFEILGE, CDALTES) T % =25%(H<70%; PG 2 i
INEHIEA ik, BISES-CDITAr % =25%{H<50%, H.
W R LU S 2 —: B IARG /N Hes ik D BR AR
&, B S5 A Frisds; CRPFIESRA AT K F%.
@R SR BH FRRER A s, M8 NSES-CD
P93 N F<25%B AL B S T i, B SORE T ResE B
WAk, QMR AT E: 1RIT TS, SR CDATT
fh ARG SR L, R ELE A E/ TS B RS
FE B @RI bR RIESSAN T TH, A5
Y H0-60047, 73 0Bk = 205 35 30 B bk =1, VF 70 A
{#fE: CDAI<1507) NImPKZEfi#; CDAIZ=1507) Mim R i
3l; CDAI{E221-450%r 2 [A1 8 & B H; CDAI>450
4y R FEIE Y. SR HISES-CDYEAL 71l 48 i 72,
KIY0-5357, 195, Wi 5 AR B . PR AR
#fE: SES-CDVE43 H0-247 2 1], 7R AT 252 1) 98 A 3 Fl
SES-CDVF/31E3-67) 2 ], SR8 45E; SES-CDVF4r
NT-15%9r 2 18], Fonh L 98 9E; SES-CDIF4r>15% A E
FE S (3) il B e h fig: 10T RO, KA R F ik i
6 mL, 3500 rpm 5.0 10 min, WA, KA #IRF R
I P4 75 2R (endotoxin, ET)7K V-, 18 AL 22 FE A= TR
N FEI R EIEE R, MROEE . TCAR R
Y0, TERGARA E OO G AR, SR 40 e e A —
Ji 48 Ak B (diamine oxidase, DAO) , 1% F ok b R AE 4
R 2 7 ADAO ELISAK R £, 18 F B bR1X
1E450 nmi K T E WO EEE; K 43 e B AR IID-
FLIR K, e AL R SR R B A FR A 7 D- 7R
R IR &, A8 FH B AR A EEE A1 3 EE B THE340 nmi
KN BIROGEE 34 (4yEFRIERs: IRIT RIS, KR
AR NEFK IS mL, KA DU5e 2 R JRRFAUS800 & 41l 4
H AL TSI 5 2 i (albumin, ALB). B & E
(prealbumin, PA). /=45 F(total protein, TP)7KF; (5) % IE
Febr: VT HT G, SREEB A NIk 3 mL, SR 4 E35)
MER AT C J v £K H (C-reactive protein, CRP).
2T 2T B4 (erythrocyte sedimentation rate, ESR)7KT~.

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

921

Brit£ b3 NIHISPSS 2508 1T Giit 4 #T,
TR VORI Ll (mean+ SD)FR, SRR TR R
R(%) R, Ky K. P<0.05 NZERH G775 X

2 BR

2.1 MANE R T SOk i WS RIT S 3% RN
96.67%(58/60) 7 1%} HE £H78.33%(47/60)(P<0.05), WL 33.
2.2 PR IE R DL AR YRIT A, W4ICDAIL. SES-
CDVF A ¥ BARTT AT T B, HW 5240 3500 R 2H R AR (3%
P<0.05), L34,

2.3 W4LRE B AR AR VAYT S, TR4IET. DAO.
D-FLER/K B0 I7 1T B, HOW S B0 2 T AIK
(#1P<0.05), IL#%>5.

2.4 MU R IARLE IRIT IS, AHALB. PA. TP/K
IR TT AT N, FUW S 4 B0 RE 2H B 1= (341P<0.05), L
#o6.

2.5 W4 KR FRAT LA IRIT G, IHZHCRP. ESRIKF-3474¢
YRIT T T, HO S 00t R A AR (351P<0.05), W3R

3171E

CDs& — PV 78 98 5 1500, CDRRFH 71 28 RE K
TE1E, 2 IBURTERINESZAN, Wpid he DI RERIR, 8N F
. YN =S N LRGP, N 208 8 [F]
I, B S T RE G A SORETHFE S 5 KB FRAR, i
— B BRARHLR S 77, Sempem s, B E FREN
CDEFRIAIT I EIE )T, MBS E TR 3R, iEnT H
BAEH T B FiE, 4 i 5 s ch et ™™, g IRie
J7 2 RS — 8 FRHIFIFIR R, B2 AR, X
ARG SE 15 P R A& M BB 52 3240 1 i e .

BT IHIEE TR E S 1 B TR TT A O AE
Tz H m i G PRUESE, RS T HEIE . K. M
B IR R IRIC 75 i) 55, J8 e S B O RS AR e it
o5, IREIEFRIRIT AR . AR A R BOR,
AHE T HEAH, ISR Il R RS A R B e, B
CDAI. SES-CDV¥/r#5(3P<0.05), S5BEAESCRRAR
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xR 3 FAIRRTS RECRIB(%)

B3| Bl AR B B T3 EERE
WiZ=H 60 33(55.00) 15(25.00) 10(16.67) 2(3.33) 58(96.67)
WIRA 60 26(43.33) 12(20.00) 9(15.00) 13(21.67) 47(78.33)
7B 7.619
PE 0.006

x4

PEHERTID LR (mean + SD, 2)

N CDARES SES-CDE4>
483 fBllEL ——— - —— =
;BI3 Al arsie ;8IS Al b=y il =]
pELZe] 60 260.15 + 40.61 130.28 + 15.21° 6.93+0.65 1.43 +0.25°
WIRA 60 257.73+41.58 172.35+ 19.35° 6.76 £ 0.61 2.34+0.31°
Ha 0.323 13.240 1.477 17.700
PE 0.748 0.000 0.142 0.000
°P<0.05, SEATBEIMELL. CDAl "B REHERGEIIE; SES-CD: RBRRMDAS.
® 5 WABEREINEELER(mean + SD)

. ET(EU/L) DAO(U/L) D-3LER(Img/L)
285 BlIEL R N R - N -

JBy3 Al yuyig =] ;ey3 Al pupig =) ;By3 Al parig=]
pE=Saz] 60 2.21+0.30 0.29+0.04° 16.90 £ 0.78 5.35 + 0.65° 12.76 +1.37 5.30+0.71°
WIRA 60 2.15+0.29 1.33+0.14° 16.71+0.74 8.00 +0.92° 12.42 +£1.34 8.58+0.87°
HE 1.114 55.328 1.369 18.223 1.374 22.625
PE 0.268 0.000 0.174 0.000 0.172 0.000

'P<0.05, SEEBITEMELL. ET: AEEK; DAO: _fZ&E{cEs.

® 6 MAEFISHRLCR(mean + SD)

ALB(g/L) PA(mMg/L) TP(g/L)
285l [TIE= — - — - — 8

;893 Al kg =] prmy gl patig=] S8y3 Al b=rig=]
PlE=S2] 60 33.45+3.72 43.23 +4.62° 220.47 +25.28 319.57 +38.46°  62.34+7.54 72.12 +8.28"
WiRAE 60 32.83+3.87 39.24 +4.17° 222.10+26.87 285.12+3559°  61.82+7.01 68.15+7.16"
HE 0.895 4.966 0.342 5.093 0.391 2.809
PE 0.373 0.000 0.733 0.000 0.696 0.006

*P<0.05, S[EHBITEINELL. ALB: BE8; PA: BIDEDS; TP B&D.

WA R, TR UEE FR ¥ H S MCDI N E 57
677 TS S I IEIR DL, S mlmARTT 2. I A
N, PEUEE IR A B FRIA T IR B8 Powis 3h
JEE 3G AT T ml e R R ) 77, AR A RS TR i,
R P E SR A (RN, R AR TR A (e
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R TRE, (LT PETAN L, BENS B R
RAE; BLAN, mIRERE L S A B E A BRI ER B E o
i B, REfS NI A

ETAE 22 [V B ANMEE oy, HOKP T s ddniziE
IEVE I B 5 10 DAOSR RIS Py (g,
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xR 7 FRBMEISHREER (mean + SD)

CRP(mg/L) ESR(mm/h)
483 fBlEL —— - —— -

;By3 Al pmpig=] ;B8y3 Al pmrig=]
pE=2iz] 60 24.54 +2.61 8.13+0.98° 30.75 + 3.46 19.19+£2.31°
WHRE 60 25.12+2.83 13.12 +1.24° 31.34 +3.57 25.20 + 2.64°
4=] 1.167 24.456 0.919 13.271
PE 0.246 0.000 0.360 0.000

*P<0.05, SEEBITHIMEL. CRP: C RAED; ESR: LI 4B ER.

TR TS N BRZE 5451497 D-FL IR W A i 4 B AR =47,
FOKP T v [FIRE 2 IR e B B D B A2 4. ASHE 90 45 3L
R, FEET XA, WEET. DAO. D-FLE/K P
K(FIP<0.05), 5 BEAE SCHRIREZRI2, i & FRiA)T
BT B E piE s ThRe K. HALHIE T, 78
WEE TR TT I S 4t 5 T WIS S 77 o - 4 e I i
I ERRE, e KR IR S, kA
LR T P A SRR DR P AR, TR R B 2R AL
I FERP AT B b R AH A R, A TS TR
R, IR AR R S BUB A B ARG R
i, BRI IR b 0 B H I =R R e IR R L
BA W E w R, fe ik et 02 2k an gl AT
B SRIOR BB SEE 2 LA B e i S ™. B Ab,
TCFURETC 7 SR Vvt ml el D B0 B 95, W 4ERE b
B B TR ) IR R IE P AR AR . pH b ] SR
B RFSE A, — 77 T S S P i AL A R 1 80 T
IG5 G0, 53— 771, A s b AU A i 5 B AR D
FR(WT T B J gt b e ar iR o s R kIR, IS S
SERAA L R A T () X A e R A A, AT AR AR P A 2
BB AL 9 J2 T e ) IR P o b o

ALBFITP/2 K WAL 2 034t 4% (1) B 2248 4R, PA
TR L~ 30, A B U I i T 7R IR L R4k
IXECFRFR R R B S B FRIROUAS B W2 G . AR
R as R R, AT A, WEHHALB. PA. TPK
P4 R (FP<0.05), 55 BEAE SCRRHRIE ALY,

X BAGUE 5 17] P49 Jl P 5% 08 B R v b 21 1F £71
BV, R EARE FRROL. HAUHIAM BIERS TR E B
HHEAFEA HR, W i E ., ST
PR AR R S B s, BRI ER L 55 I (19 = 30 98 hiE
HEA XK FE, LEEARSEELENA BTz
R-HABHRIR N FRNVIRE B0, W S o iR
A, (RHTUAE A& RS E TR IRE. ot &
FTRREMCE S R DRI L BE 7536, H7E 2
2 A 5 e B AOCCRIFIAE 5, o miE AR
MEZH 2 (gut-associated lymphoid tissue, GALT)F2 A1t
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SCHE, YERFIAIE RS, HE— DR R RE 7).

CRPHIESRE [ Wl 22 Gt 11 48 E I BUB AR AR, HoKF
N R AR TE SIS B A S . AR A RER, M
BT AR, WZL4ICRP. ESR/KT-H B (HIP<0.05),
5 BEAE SRR IE AU, PR, BRI E IR A )
i B FRIG T AT EGECD R TR JIE AT, 0T TR RN,
oL FOR R B 2 R Wy P SR D 7 R e 1 Y i 1 R
M5 ZREE, (RSB R . FLER I B A & b R 1 A,
Fb) R M 2 A T ST AE 5008 R AR, AT C5 8 i
FERDIRAS; BIRFASAS IV AT BT 14 5 i 288 Je o e 57
Bl YD ETANAN B 5 07, HETT 3R 4 B JRE VL. RIS,
R AR B AR A 0 T R R S R R TR, MM BE A
gh i R R RE R, B R R SRR,
AL I OE G EE RIS A S A 2 R B 25 S AL e,
PRIEATIETA SRS Ab, FEAMHR 2 14 40 By 14 T4 1A
TN 7R i A, [, JEIEE 7 7 Brh 4
AWENE . o-3MRNIPRSE R E 8 IR 5%, naEd % e 4
WD RE 5 ROREAE Sl RIERITE . SR MIEIER
T AL R BERE VR BT, PTG SRGALTI)RE, fedkfi
R FU A F-1000 K55, FHAIHINF-« BS54 iE 8 2
(R . -3 g R U0 368 3ot 55 P 410 1) 6 2 DO s 1R
W, AT P IR R E2 S H =B AR AE R, M
M ZR G0 MR AR A0 s BT, X AR BRI AE- s il
B CEFRGPE” BTSN, MIRR T 0T A s
JWr i B A B S RIR S L.

4 g

22 LR, TS R M N E IR T Wi
CDEFHMIGAIT R, SCEmiEIRN, 155 HmiE b
R, RS TR, PR RREAKT.

A AE =
e =

0% B (Crohn’s disease, CD)EA—HFME M REME
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T, AR RE TRAN [R5 i R T e 52 40 S Tl
(IR RS, 4 AT P o RS 97 S R BEAR (LS i BE 2,
HAERSHE IR 12 2O . ENE R R T5 T 1745 53 =
B, oA 51 N S SEE A8 FRIG T T SR USRS T R0,

LB

ARSI BB R AR DR TR 0007
SR 2, B ERAER T IREE e RO 97
%, ARG TN, SRR Stk
PRI WA, TG ACDIAEZIATT
SR,

=l

AHIL G ARGV 2 TR E TR A B M 8 57
T Zx e rp s ICD A 0 2 BT AL, 0 HiRE
FEIUE AL IR PR T 2 B B ks shre. fiie
BIRIRES BRI R G RORE T T AR G U e, LAHESN I
PRAE TR “STRE” [ “I0977 HISR .

BT E

AHIF 78R F RTBE MR BEA L R BT, G P A5 I 22 2
R R RS SRR E FRIGTT

SRR, TEITARYE ORISR SN L A2 M PR S A R,

ST B IR TR AR SR AL, BROR T VRIT T

SEIETE 5 T AT

ARHFFCRIIUESE T TR UEE TR S W A E 7707
FAEPTA T B AR L38O0 5 SR, FEAMAE
I AR T RS R R B4 L3, S A il e B 12
R B IREMRTT S AR TE H 55 2 A e IS 1
it HinRE R EGE, inEEE R IE
AR AE T

B

AT E RS, 3 TR IR R N 2
HITR"” FIERCDE—FIRIE A2 T 5,
HORIUE T2 RS FIN S EHH RRE S
L 0% AL A SOV FESS TR -4
B ETR S U R SR
BRLHLR, AR IR S Bt T i

R =

AHTL G IR TUESE 1ML 53 S MRS IRiA
T7 R B, AR FC A TR o S R A 255
SEREBOARIR NN EL 15 & R RARL, JFIT e
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AT IAREL RN, BT IR R VT B RFEA R
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3 Villablanca EJ, Selin K, Hedin CRH. Mechanisms of mucosal
healing: treating inflammatory bowel disease without
immunosuppression? Nat Rev Gastroenterol Hepatol 2022; 19: 493-
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Abstract

BACKGROUND

Colon cancer (COAD) is a common gastrointestinal tumor,
with its incidence and mortality rates rising year by year.
There is a need to identify precise prognostic genes to predict
patient outcomes. Basic research has found that ENO3
(enolase 3) expression is associated with glycolysis in COAD
tumors.

AlM

To explore the expression and prognostic value of ENO3
in colon cancer, and to clarify its potential regulatory mech-
anisms.

METHODS

COAD related data were downloaded from the Cancer
Genome Atlas database to analyze the expression of ENO3 gene
and its correlation with clinical features. Kaplan-Meier analysis
was performed to assess the relationship between ENO3
gene expression and patient prognosis. The independent
prognostic value of ENO3 gene was evaluated through COX
regression analysis. The potential mechanism of ENO3 gene
in COAD was clarified through enrichment analysis and
immune infiltration analysis.

RESULTS

The expression level of ENO3 gene in COAD was higher than
that in normal colon tissue (P < 0.05). COX regression analysis
revealed that ENO3 gene is an independent prognostic
factor for COAD patients (P < 0.05). Functional enrichment
analysis showed that the ENO3 gene is closely related to
material transport and cell proliferation. In addition, the
expression of ENO3 gene was correlated with the expression
of immunosuppressants (P < 0.05).

CONCLUSION
ENOB, as a potential prognostic marker for COAD, par-

2025-11-28 | Volume 33 | Issue 11 |



ticipates in various molecular regulatory pathways. This
finding may provide a direction for immunotherapy of
COAD.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.
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IR R, HRZHPUSIME. toh, 8 S iR =S
TERJIRAENLE, 53 B i3k R 5 S e i R R AH G, DA
HINCOADM TR AT S B8 B AE Vb 4.

1 #RR0TSE

1.1 A4 Bla ki i 5 K 21 1% (The Cancer Genome
Atlas, TCGA) &3 B [ 50 R HF 77 B A 55 [ N S 5L
AT T3t A E M — AT H . E %, [HUCSC
Xena(https://xenabrowers.net/datapage/) F ZTCGA-COAD
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M7 (analysis of variance, ANOVA); X ANFF& IE 255341 K
Hos @ 5 DY 2 A (Q1-Q4) KR, Fil il BR AL 46 43
Pre a2 . R I7R e 70 & I R RFIEHH COAD &
TEENOZ R S IR B PR ZH 1) 43 A i L. P<0.051A N H
EENES -9

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

928

2 B8

2.1 COAD®FENO3A R o ik K-F ENOIEERTEAR
[ P e R AR I L B LA, ENOSEE R LE K 22 H0 il
HHER R 22 Rk, HFECOAD R /K P 2% Fi
(P<0.001). I TCGA-COA DR e x A EC X BEA
I3 HT, G5 R RCOADHENOZFE N Rk /K- & m T
1E 3 4143(P<0.05)(EI1BFIC). ROCHI £k 45 F- % BHENO3 L
R ZRIE KPR COADA B 12 Wil (AUC = 0.81)(&
1D). (B XTENO3 [ s 44Uk 2T K ICOADZ 4
SEIPH P IR A Z M (RIE).

2.2 ENO3 K R &9 £k 5l RAFAEH) % 7 COADEER
PEENO3FIA /K147 5(0.9059) 45 Hi 443 NEN O35
FiktH, ENO3MILFIL A, i b A I IRRFE. K77
Rrie g R RENO3BEFIRIE SRS . T/
BIAERTGR, Z RIS 2 L P>0.05)(K1). #—H
ANOVAFIRRFIR 56 25 H B RENO3 R: R 314 5 COADIY
FIGRFFIEAH ST Gi 2 L(P>0.05)(K12).

2.3 ENO3 & X ECOAD ¥ 8 7Us 18 M TENO3R:
FURRIB A B, ENOIERNmRIEAEH M B LELE
FARP<0.05)(EI3A). Ib4h, # IR ZECHCOADREA
S NARFERIEA, TRF S WA HENOIFE R R IEKF-
HWEMRR, KITET/ BAT3[HR(95%CI): 1.85(1.07-
3.19), P<0.051F135 343 IS2[HR(95%CI): 2.59(1.18-5.67),
P<O.0S]EAHENOIER mRIE 5A RIS HR, 25
HauitaE L(E3B).

N T HRFENOIEERH M UG ME, FAARECOX
MR ERTA . WE S HAMENO3 N 2
COADHEH HE TG K T(P<0.05)(3R2). #P<0.11H
FEPANLZIHNECOXI M, 45 R BReERy . B A
ENO3FRER COAD A TR T R F-(P<0.05).

AT T PR R B 2R ], 45 R R REN O35k
RIXTCOAD R W15 A A7 2R e EE/EH (BI3C). 1Y
SR —BUEFEE0R0.738, Ui B1IZR B Tl e 77 R 4T
(KI3D). FHFEGSE39582 855 13047 1 J0ilE, &5 R ol
R SARTEIG AR o —EUPE 8 0.644(EI3EFIF). AT 45
#RHIECOADEH HENOIFIRFIEIE IS5 TG A K
PN
2.4 H4L'E £ oA FIHILimmaiVEMIEENOIRE K F K
PR (AR 22 S R TR, 25 SR 183/ B 35 22 S R IB ik A,
HAAg 1254 IR AS8AN SR (E4A). {5 F #
P SRR AT 10 L RN AT 107 I 5K (K14B). R FHGOA!
KEGGith i 73 Hr R 28 22 7 B DR R0V AE ALl 22 S ik
R DR RE IS, 43 AT HH 22 S ik DA AR T AE ) s A
AN SN, N3 P5 s . oL &5 5 iz
W KRS AR A RIS 15, DL — )

2025-11-28 | Volume 33 | Issue 11 |



SKEN, F. ENOSELSInfRB)BRE N KB HIHATY

10

=79
=19
(n=48,
n=184]
(n=11.
n=153
=5

ENO3 expression level (long2 TPM) 3>

Tumor
Tumor
Normal
Tumor

BLCA.Tumor (n=408;
GBM.Normal (n:
HNSC.Tumor

BLCA.Normal (n
BRCA.Tumor (n=1093]

BRCA.Normal

ACC.Tumor (n
RCA-Basal.Tumor

LIHC.Norma
LUAD. Tumor
LUAD.

GBM.Tumor
LUSC.

DLBC.Tumol
ESCA.Tumor
ESCA.Normal

BRCA-Her2. Tumos
RCA-LumA . Tumor
RCA-LumB.Tumor

CESC.Tumor
LGG
LIHC.

(@]

545

(n=59

n=179;
n=120;

Tumor
Tumor
Tumor
Tumor

PCPG.Normal (n=3!

PAAD.Normal (n:
PRAD.

PCPG.Tumor
PRAD.Normal
READ.Normal
SARC.

SKCM,
SKCM.Metastasis

READ.

-0
o

g
o

2.4 o
2.2
2.0
1.8
1.6 4
1.4 o
1.2
1.0
0.8 -
0.6
0.4
0.2

— 2.1le-7 — 2.5e-10

2.5 A

2.0

1.5 4

1.0 4

0.5 4

0.8

0.6

0.4 -

0.2 -
AUC(95%CT)

— 0.81(0.87, 0.75)

0.0

T L]
Normal Normal

Colon

Normal tissue,
NOS(M-00100)
HPA000793

Female, age 78
Patient id: 368
Staining: Not detected
Intensity: Negative
Quantity: None

Colorectal cancer
Adenocarcinoma,
NOS(M-81403)
HPA000793
Male, age 65
Patient id: 257
Staining: Medium
Intensity: Moderate
Quantity: 75%-25%
Location: Cytoplasmic/
membranous

ENO3 protein expression

200 ym

1

T T T T

0.0 0.2 0.4 0.6 0.8 1.0

ENO3TELBEIPERIE. A: ENO3EZEHFRIRIE, P<0.05, °P<0.01; B: ENO3{ELE Ifes T AILE 5 4 I74H R0 #E S C: ENO3TES,

WP RIRE SR A s A ZRIB LA Dy 28 TYERHEIHHEN O3 178 R0HE: B: A28 E RSB A NEN O3 Y BITEE R

NI S LB LA e AL

SR, WSS Sisin. pHl RSy
B E S (FIAC-E). 1B 2 F 3L K B & 4, AR
I 32 B TR TR/ N AT o W B, W . BRI
IR ST TR 7 WA S5 (E14F).

AL, FIFIGSEATZHRENO3HE I ECOADAH R HIAL
], FATTA I BAR A IR AE NS S iE %, 5DNAK
fil. RNAREGH. WILVIREE . SRR R

\ux)

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

929

AR AN otchfs 51 4 & IEAH 2(P<0.05)(KISA-E), 5
PEDE. RiaiEse. HLahEE H g0 2 75 A0 5 R
VAT AN B R AU DR (P<0.05 ) (I SF-D).

2.5 COADWENOI KW & ik 5 S ated L agtak it
K HTISIDBY- & M ENO3FE R 5 K- 5 e i
R R G, RIENO3RE 5PVRL2. CD160
FIADORA2A £ 1EAH % (P<0.05)(E6A-C), SKDR.

2025-11-28 | Volume 33 | Issue 11 |



SKMEN, F. ENOSHE L7 BRR N KB HIATY

& 1 ENOZERMIFRIASFICOADIRRRIBEHENRRA

) ENO3ZRIE(%)] ,
IBERIFAE N — X PE
KR = 237) =2RIAN = 237)
RIEDH 0.832 0.842
S1 43(9.1) 36(7.6)
S2 94(19.8) 99(20.9)
S3 65(13.7) 68(14.3)
sS4 35(7.4) 34(7.2)
S 2.742 0.098
8 103(21.7) 121(25.5)
B 134(28.3) 116(24.5)
T 3.214 0.360
T1 6(1.3) 4(1)
T2 44(9.3) 35(7.4)
T3 164(34.6) 165(34.8)
T4 23(4.9) 33(7.0)
e 0.250 0.617
<60 74(15.6) 69(14.6)
>60 163(34.4) 168(35.4)
COAD: %5f72.
A30 B 3.0
P =0.85 P =0.28
2.5 - —7— —— 2.5 - —
3 3 N
Z 2.0 & 2.0 -
S s
515 515
g g
£1.0 4 g 1.0 —
2 2
F o5 0.5 4
0.0 I —— 0.0 —— B -
<60 >60 Female Male

(@]
O

w
=}
w
o

P=012 ©|P=044

N
wn
]

|

|
N
wn

!

|

|

N
o
I
g
o

L

L
e

0.0 T T T T 0.0 T

=
=}
I
=
o
L
|

The expression of ENO3
&
1
The expression of ENO3
i
|
|

o
o
]
}_
|
IS)
w
[

2 ENOSRIASIGFRREBIHENIRR. A: ENOITEEINIZH HHHUZRAIER; B: ENOSTEHRINIHIRIFRIEILES C: ENOSTETWZHHHR
KL D: ENOSTESIA IR LR

Reishidenge  WCJD | https:/ /www.wjgnet.com 930 2025-11-28 | Volume 33 | Issue 11 |



KGN, 5. ENOSH SRR Y RBIEH ST

0.0
0 1125 2250 3375 4500
OS.time (hours)
Subgroup Hazard ratio (95%CI)
Pathologic_T !
Ti 1 I 3.06(0.19,50.09) Points © 10 20 30 40 50 60 70 80 90 100
T2 S 2.55(0.36,18.16) — 11—
T3 @ 1.85(1.07.3.19) ENO3 ———r—rr T+ 1+
T4 o1 1.84(0.80.4.23) Age 002 06 11216 222 26
Tumor_stage.diagnoses =60 >60
; Stage ¥ =
- o 0.32(0.05,1.96) 9 S2 S4
92 1-@---4 2.59(1.18,5.67) Total point —————————————7——
93 io-4 1.69(0.83,3.43) Linear predictor 0 20 40 60 80 100 120 140 160 180 200
sS4 to--| 1.98(0.97,4.04) ”p 2 <15 -1 05 0 05 1 15 2 25
Denger ! Probability of 365 095 0908508 07060504
Female to--| 2.11(1.07.4.16) o i B
e e 2381504360 Pf°bab!:!ty 0; 1095 oG Cs0ks0s 0705050403 ols
(32 ! Probability of 1825 0.95 09 0.8508 0.7 0605040302 0.05
=60 = 095 05 085 0807507 060 0504 01(1.58.8.36)
=60 o 1.64(1.05.2.57)
T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50
Hazard ratio (95%CI)
- .. 0 10 20 30 40 50 60 70 80 90 100
D10 eProbability of 365 E Points — F
#Probability of 1095] ENO3 h_'_A 1.0 1 ~
0.8 - *Probability of 182 5 4 3 "+ | #Probabllty of 365 }//"4
/'o\ N 4 Probability of 1095 7
I Age 508 + Probability of 1825 1
< 2 0.8 1
8 | 60 >60 o\\/ -
2 0.6 =
g Stage e O
a / o 05 1 15 2 25 3 35 4 @ 0.6 1
© 044 Total point S
0 40 60 80 100 120 140 160 O
Linear predictor 2 15 -1 05 0 05 1 15 0.4 -
0.2 4 Probablllty of 365 0.95 0:9 0.850.8
Probability of 1095 095 0.9 0.85 0.80.7507 0.6 0504

0_’7 0[8 0_‘9 Probability of 1825 (%55
Nomogram-predicted(%)

0.9 0.850.80.7507 06 0504 025

0.70 0.75 0.80 0.85 0.90
Nomogram-predicted(%)

3 BipESEPNOSERERESARIGHER. A: KM B: ENOSILAVZHMEAARIHT; C: A& T el S iR S (1125
52); D: PRI HERRZE ANIIZREE): B BT se i i ek B SR I GRATERE); F: SRR MERIZE GRIIERE). OS: BA A,

TGFBRI1. PDCDILG2. HAVCR2. TIGITHILIORB:
AHIE(P<0.05), Z 736 giit2F = (E6D-I).

3 11e
COAD— ik H e S0 BT g, R 2 5
B EF RS, AR, R HICOAD B 73]
5 3090%, {EME B (KA A7 A1 5%, FiE 2
FEAREERIAR ST IRE A2 W, (HCOAD A i
JAFREY), WICEA. CA199FICA195%%, AN 2COADSF
SRR S, R, PRZH I COADMR b B3t
COADIFF IS W IS a1 yA Y7 i 19 2 o0 2
ENOFE:DRU NG BEAC B Z G — A, i TR 4
R AN A 2-B R H i AR AR A R VRN, 2

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

931

TR 7R A", ENO3SEIRITERTRE B e A0 (o
I E R AL SR, ENO3FEIKAECOADYE LI A
I B,

A FAEFHTCGARHE 3RS 1 474%ICOAD B
$ed, 1B COAD L FIE W HLENOIE R FIL I L
B8, ARENO3BEH 5 I RFFIE R R, £ HENO3
FERTECOADH L = K IE H 5 I PREFIEAH M o4t
TR S ATHERENOZ S R s R IA AT e A 32 il
PREFAE RS2 T2 ECOA DR, [FIR, JEIdENO3KE
KIFECOADH H) =2 W&k i, w LAHEN tHENOZ 5: R W] e
FECOADVETERIEWtRER). L56 COXIENAHTFIF 28
(45 5L, RIAENO3ZSE N TECOAD 3 HI TG Hh R 4%
ZAEH.

2025-11-28 | Volume 33 | Issue 11 |



KH, F. ENOSHELSIDIBENImRER S SR B

A B
Regulated
@ Up-regulated

- @ Down-regulated

E}

m©

>

<

o

~—

(=2

o

1 | I | |' | TUE S e - ‘I | B P

14-12-1.008-06-0.4-02000204 0.60.81.01214
log2(fold change)

Expression
|

420 2.4
Sample group: @High @Low

Sample group EE—————

rce-x4
257
A\Ia
o

-

MAn=—a i
20TTeE
Q= o7
>

n

N

<>
OIT:
2!
=)
-

DO AT TN
g2,
O
&
©
@
-

wE,_
=<
=

>%E-v
58

O
=
o
o
N

Anion transport {BP . Extracellular region 4CC
2
Inorganic anion transport % Vesicle | [
. 6
Bicarbonate transport O 3 Extracellular space Q
Chloride transport 10 Extracellular exosome ]
12
Regulation of pH @ Extracellular vesicle L]
Inorganic anion transmembrane
transport | @ -log 10(? value) Extracellular organelle ® -log 10(7 value)
Regulation of chloride transport — L] 3 Plasma membrane region [ ] 35
Purine ribonucleoside bisphosphate . 4.0
metabolic process |~ ® 5 Apical part of cell 4 @
. : 45
Positive regulation of Cﬂg{?&iﬂﬂ 1re 6 Anchored component of membrane 50
Regulation of cellular pH reduction 4 @& 7 Brush border membrane 4 @ 55
............ 1
0.00.20406081.01.2 0.00.10.20.30.40.5
Gene ratio Gene ratio
Anion transmembrane transporter | N N
E a?:tivity MF . F Pancreatic secretion JKEGG? (':unlz
Inorganic anion transmembrane " : i
transporter activity | Nitrogen metabolism [ ] ol
Carbonate dehydratase activity - [ ] Proximal tubule bicarbonate reclamation ® ® La
' ) ®
Hydro-lyase activity 4 @ Bile secretion - o
Carbon-oxygen lyase activity (5} Retinol metabolism - @ .[ L
Arylesterase activity | ® 1og 10(7 value) Vascular smooth muscle contraction 4 @ -log 10(7 value)
Cyclase activator activity @ 3.0 Collecting duct acid secretion { @ .
X » e Pentose and glucuronate interconversions 4 @
Guanylate cyclase activator activity 4 @ 4.0 3
A5 Mineral absorption 4 ® a
Alcohol dehydrogenase (NAD) activity 4 @ =
5.0 Steroid hormone biosynthesis 4 @ 5
Guanylate cyclase regulator activity 4 @ 55 T
L 0.000.050.100.15
..... v
0.000.02 0.04 0.06 0.08 Gene ratio
Gene ratio

4 INEESEDIHIER. A: ENO3EFRIE SENO3RFAARIHYZE FEI K LI B: ENO3 =70k SENOS(RFAZH H]HY 22 A AT,
C: ZE BRI E AR A DR e g SRR AR AR D: 2R A EGORURFE T S AIIEZL R, B =R A N EGORURE = 5
BI5TIDREBIS, F: 22 RHENAFKEGGHT E HEATEIES. GO: ZERAAIS; KEGG: RUAMER SAN H R 1.

7 K ILTENO3/ECOA D i #35 HASF] Tl
Ji 52— 80 WiMaoZs " T LE L T WE R AR R B
SAIA L R COADTI S TN AL, tH & IENO3/E
g i R IA N, Pan5 P 7T R BLE S e, ENO3 2
ik, BSARAUEMHE". %6 7o R I IKEN O3
Rk FRIKFE W E IR AR &2, 3L
ENO3FERZ: 5 1 e 4 i i s e fige ik 12 Sl ENO3 2
IGSEAZ TR I, ENO3FERIECOADH 5B
NotchfF 518 B FIDN A S il 528 L R BT AH DG (5 5 @ %
FYNMC, XL S I P B el B R s B, G
ZhB IERE. 04k HEBEAIGEM I T, X gl LR
INENO3ENZ 5 T COADK E, 5 OHIEFIENO3@E L
iR A AN T (23 225 s (1) R AR, o A 7
ARSI R EIHCOADAN I IMENOZ S K il $2 L

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

932

FRANATPH P &, R RENOIFE A, FI1S2IAR & RN, IE
] 7 ENO37ECOADH AT DU s 2 i A A MR R R 2. U
Ab, TR T BRI AR, IR SN R A S,
FIMNENO3 ) F 2 st e B = A A e, 1BHENO3 |
B TR A e R A T RE

B, i Lok S o G g ALK Y B R R IR
ENO3E A RIANE FIF COADEH LA A A7 1, H 2
L5 IR AR (s 243 1, gl KNG TE R, SR HHENO3
TELECOADH A5 AE FI AT Re I ARl fl i 15
(e i3k 45 B i 1 A R e, T 5 IR IR SR WA
MEEFRA TR 7 R DU EN O3 RIE K P AEAFIT >
HIANS /o A e B3 2 5%, (BRANAE T3S v, i3
5EBENTEAE %, Rk, ASEEHE R LR 5
FEIE I AR R A PR R I mst. FRAT TG At

2025-11-28 | Volume 33 | Issue 11 |



KIH, F. ENOSHELSIDBENImRER S SR B

Enrichment plot: KEGG_DNA_REPLICATION Enrichment plot: KEGG_RNA_POLYMERASE Enrichment plot: KEGG_BASE_EXCISION_REPAIR

Bos } f 06 Fos |

m 05 { ‘-E' 05 ,I-‘ ‘E 0.5 Pr

§ 04 g 0.4 H co4 d

£o3 IJ £03 £020

U ] - a

E u,z‘! E02 j E 22

o1 zodll £u

Spp Soo 500

gm ENCY_pos iposvelyconclated) g 1.0/ 03 _pa penitivedy comslate E 1.0 [ENGY_pos iposieely comelated)

205 2 05| Zos

o o ress 2 33350 2 ET— = P

oo E oo Eoo
Zas| g e o b e s o Tos. by
5 0 10000 20000 30000 40000 50000 60000 5 0 10000 20000 30000 40000 50000 60000 5 0 10000 20000 30000 40000 50000 60000

Rank in ordered dataset nk in ordered dataset Rank in ordered dataset
[~ Enrichment profle — Hits Ranking metric scores | [ Enrichment profite — Hits Ranking metric scores | E afile — Hits scores |

Enrichment plot:
KEGG_GLYOXYLATE_AND_DICARBOXYLATE_METABO

&

Enrichment plot: KEGG_NOTCH_SIGNALING_PATHWAY

Enrichment plot: KEGG_FOCAL_ADHESION

. | ] M

T LisM % o] HT: i

% 4 S § 03 ! gb.l

505 2z =

E 04 | S il é

gosl E o £03

g I 2 = 04

ﬁ (] g i

I-I-I

ﬁ &5 1.0 [ENO! por Ipashively cometated] ﬁ'\ﬂmm, iponili yrv\lv-l

5 (o M—— b g

2 £ 05 o5

E o5 | 5 5 %)

2™ i z Zevo cross 2t 25258 z | Zere crass 25250

= 0o g 00 o 00

-0 O o - - T - - R T,
50 10000 20000 30000, 40000 50000 60000 5 0 10000 20000 30000 40000 50000 60000 50 10000 20000 30000 40000 50000 60000

Rank in ordered dataset Rank in ordered dataset Rank in ordered dataset
I— Enrichment profile — Hits Ranking metric scores ‘ {— Enrichment profile — Hits Ranking metrlc scores ‘ ‘—Enli:hmeru prafle — Hits Ranking metrlc scores |
Enrichment plot: Enrichment plot: KEGG_ADHERENS_JUNCTION Enrichment plot:

KEGG_REGULATION_OF_ACTIN_CYTOSKELETON = KEGG_ALDOSTERONE_REGULATED_SODIUM_REABSO
g e J\ RPTION
=y 2o

2 S P
g ;‘uj -02 f [t) B [
E AR g g ¥

03

E .l J:E g 02
£ o o4 03
S 03 A £

= 04 1

= w o-as .
w04

H H

E 1.0 [ENO3 pos (positruely cormelated] g' e

o5 o 05|

% Zeeo cruss 29250 £ Zro cross 25250
Ew E o0

i , R T ‘

e 0 10000 20000 30000 40000 50000 60000 s 0 10000

£ Rank in ordered dataset &

IR LA

TN T R

B0 el
20000 30000 40000
Rank in ordered dataset

Ll L L

& 10 [t pem

Zero cross m 29250

ated)

&

“ENOD neg (megativaly comuiated)

20000 30000 40000 50000 60000
Rank in ordered dataset

Ranked list metric (Pearson) Enrichm

50000 60000 0 10000

[ Envichment profile — Hits Ranking mere scores | [—Enrichment profile — Hits

Ranking metric scores |

[ — Hits

o |

B 5 EREEEDMEEOMIVER. A: DNAET]; B: RNAKRS

fifg; C: WZELUISIEE; D: CEERAN BB, B: NotchlZ S8, F: &b

AP G: WLalE AN A SR, He RAPERE; 1 BTSRRI T sl

FLRIEE B 5 CHRE I 74518, ENO3IE T FE R
IRHECOADK J 2 H g fB 3 AR A7 I BRI, X AN ik 72
[F) B 52 FLAth IR 25 G AR R B 28 IOSLRE 7, TR TT I LSR5
W, R, 75 BRI
FE T R PR, G 8 G 28 s 410 A 750308 3o o o A
R B I S B 12 T IE I X COAD
HRIENO3HE R [ 05 5 e Ji R A sl iR R, KII
ENO3ZEH 7] 81 PVRL2 5 S 1| CDS+T4H M T fE,
WHECD1603% HIINK A== 4 i R ¥, i#PDCD1GL2
BAMA S =AU R B AR, Ah, ENO3YE A H
fEE, eyt sWarburg N, SEKEFLIRIIFE

IEL

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

933

A RHERAM i _EIHCD39/CD73 ectoenzymesfI i,
SR KT, CD39/CD73 2L AT PiZ A
R R B IR S BE . ADORA2AE R THFA2ASZAR, W]
PSRRI, 5 = 4u i P S e i P c AMPFY
K, RS 5 E MR SR 58 A R 40 T4 R Re A 42
HERET 21 ENO3 5 ADORA2A & IFM K R K
BEN O3 /51 1A 1] A 18 X AN i 428 1 58 S0 12 RS
K2, ENO3FE R AT R 815 ol A 2 4 S5 (e it
COADWERE, IX NENO3RE R S NCOADEWT K iRy 7 I
DRI TR AL T B AR

BEAN, ZHE I TENOIRE R Rk /KT 5 I

2025-11-28 | Volume 33 | Issue 11 |



SKMEN, F. ENOSHE L7 BRR N KB HIATY

ENO3_exp
Spearman Correlation Test:
rho = -0.147, P = 0.00163

ENO3_exp
Spearman Correlation Test:
rho = -0.114, P = 0.0147

A COAD (459 samples) B COAD (459 samples) C COAD (459 samples)
2.5
0.0 a
a o )
6l él f\r]l
o o
& =25 z
> a a
o © <
54 . -5.0
. 2.5+ :
-2 0 2 4 -2 0 2 4 -2 0 2 4
ENO3_exp ENO3_exp ENO3_exp
Spearman Correlation Test: Spearman Correlation Test: Spearman Correlation Test:
rho = 0.1, P = 0.0329 rho = 0.113, P = 0.0157 rho = 0.102, P = 0.0292
D COAD (459 samples) E COAD (459 samples) F COAD (459 samples)
. 2.5
a I3
6| :| 0.0
— Q
:
e ; § 2.5
> -5.0
2« X
-2 0 2 4 -2 0 2 4 -2 0 2 4
ENO3_exp ENO3_exp ENO3_exp
Spearman Correlation Test: Spearman Correlation Test: Spearman Correlation Test:
rho = -0.203, P = 1.17e-05 rho = -0.229, P = 7.95e-07 rho = -0.161, P = 0.000551
G COAD (459 samples H I
( ples) COAD (459 samples) COAD (459 samples)
.o . 8 1 -
3
53 7 $ . R o
N o - Py g
~ a B . B P Y »
e %0 | o LAy .
2 5 g Tedn "
T e b
— =1
-3 g .
. - =5 6
-2 0 2 4 -2 0 2 4 -2 0 2 4

ENO3_exp
Spearman Correlation Test:
rho = -0.103, P = 0.0279

6 EIREBBEINOIRIASHRERELIVEFEDHT. A: PVRL2; B: CD160; C: ADORA2A; D: KDR; E: TGFBR1; F: PDCDI1LG2; G:

HAVCR2; H: TIGIT; I: IL10RB.

PRAFFAERE) 2 00 93 f Pt 271 2 P B A 1R 2 R T 58 e, %oF
PR T 3 101, 3, SRR B EE S A,
(ERAWFABAFAE— MR R, 56—, AR ERK
HF A B, s K2 B 5T
N FEHE P AP 2R A, TP 1 SR B0 Rk
B 3K S T ) A= W T BB S 75 fEC O AD IR Ji Fh B A
H, AT PAERRAT#E—22 T ECOADFIENOIHE
5, WRARIERE ARG TR, FRAINAZTE 2 A E

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

it — IS IERATRR I, R, 5 R AR 1 AT HE
PEWFORIAEAS TR 2518,

4 &ie

4% EFTR, ENOFTES yf v vl REIE L0 S AL KA 1F
JiI: —J7 1, GBIt R SR B EL A R A 53— 7
T, S i VR G A D i DR SRR A5, B S
AMHIAA RS, XL R IHR7RENO3 AT ff: JCOADH

2025-11-28 | Volume 33 | Issue 11 |



x& 2 ANOSERMIGRFERESCOADEE FGHERIt

KGN, 5. ENOSH SRR Y RBIEH ST

——— —— BRRDM ZRED
HR(95%CI) PE HR(95%CI) PE

B 474 0.847(0.573-1.253) 0.407

TOHA 474 2.808(1.885-4.183) <0.001 1.588(0.983-2.565) 0.059

TRERHA 474 2.178(1.738-2.730) <0.001 2.174(1.680-2.813) <0.001

Fhe 474 1.559(0.979-2.483) 0.061 2.149(1.335-3.460) <0.001

ENO3 474 1.747(1.126-2.711) 0.013 1.648(1.056-2.573) 0.028

COAD: %5f7s.
TELEIAR BRI T HE A

XERR

IREE

gt li7¥E (colon adenocarcinoma, COAD) KR 5IET %05
BT, REA Z R RO I T P 5 A RS, H
SERCR SR ZETR N . IR AL 3 (enolase 3, ENO3)E 91
PRI AR AT N AR, DA R 5COADA K,
FECOADIEE I TIINEET, SR HAECOADHI A AN R
o 0 AR R FANIE M. PR, SR TR 98 &R, 2
HTENO3{ENCOADHI G Bl 5 FU T RENE, J94hFEENO3
TECOADH FIVEH X FlICOADAS R T M E T 275

LR

AHFRIGARTT TENOIFECOADHF IR IEK T, SRIGHE
RENO3HEIR 5COAD B W AR &k, M
G, BT, T W OC &R, I AR S B2 Hr R
FLENO3/ECOAD KA H AR AL B S f o 1
ENO37ECOAD [IE FIALHI A B 1) 1m) 3, DA R 2
A MENICOADAS R 15 F 00 R 7 17l R AT 72
TEAN FEEN O37E i = R/ FEATL 1) 2 iR AN AE T R 37 1
COADAN K Tl R 70 IR 7 1= B+ B S

Eag =

AHFFHEE H bR 2R RENO3HIFRIE 5COADRIG IR
Rtk A5G &, HOR S A RS B A7, JZENO3
TEFZICOADK J& IV AENLE. SR sLBl 1 i
HENO3IRIA 5 BE ARG Z AR, HifE T
ENO3TE#MCOADK 2 5 118 J )R T vl Beff A4
YIZERLH]. AT T A HESHENOSZE FICOADAS B Filj5 i
e RS FH FL A B 2 3L

LI
AR 98 Kaplan-Meier i £, COXA: 17001, 257

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

935

R M, FEDR & AR TS S B TR
JeiE S (R 2 11 (The Cancer Genome Atlas, TCGA)Z
JEHEAT T ENO3IIZRIA 5 COAD TG A1 R IR T, H
TESE R R ITA L5503 (Gene Expression Omnibus, GEO)
Bl P T 1 3AE. HRAEEE S R ENO3 3
B 5 AR 8 REAT TIRTT. XEEH T TVELER
FU I RITE bR o B4 FH S T (B B Bt 1 — AN B0
Jufl. BARTE, I EIRIA K —HE B 5 1 AL 8]
RE-BIENFIR BRI RIR TR R, K, 1%
W78 5 F A SLHUE EETCGABUIE 44K T AIGEO K45
ERIAIE, BN T WF R AR R AT FERL.

S AR 53 T, RINENO3 i #sA F)T-COAD
BAEWIA RIS, 456 IR RRE A T &5 T B R
L. WL AEE B AR AR AR DML RS 52 5%
P ITDN AR I, A VIFRE R 5. AW T RAER T
ENO3ENCOADH I Fe el A 5 ) s 4 44 1 2
WHAE.

Lhg4ET,

AHF R IENO3TECOADH 13RI, 18 ik 1Y i I A A
VAR S B A SR B R R R, HAR] T g Tilfs; #2
HAERCOADEF A B TS Tl 8 758 B8, AAHF 5T
25 R XTEN O35 CO A DR AH S A2 IR 7 [ idE AT
TR AN, FEENOSE MR L HIFE T 4 s
A D 35 ] o 90 e P S5 1 B 1) DL . B2 HEN O3 MY
T I S SR TR A a2 TR R R B . SR HEN O3 A
SR A s AR AT TV ERIEN O3 RIB LA IR AR
FIEAA S T3 F AL P 37 7 v, S B o b R, R
LS HTENO3S 2 Fh e i SR AR DG AH DG, ENO3 5 —
S G G A AR DRI IR, RIS HAESE T AT Y
V. ZH FE2E T EN O3RN R4 LA 2 1 51 22 1l mT A
TR PR SZE: EIRMCOADI1, 3, S4EAE A7 HIME R,

2025-11-28 | Volume 33 | Issue 11 |



KH, F. ENOSHELSIDIBENImRER S SR B

=

AW TR TR ONTE 2 4124 HIF 70 B3 (R 75 g o
1 S G R A (B 3R A4 T 5. AT 70 A SR 72 1 )5
IF] A T8 3 R PN A1 S B IR N PR ST E N O 38 1ok %0 LA 2
COADK J& P [F PELHZH TS

5 ZEXE

1 Wagle NS, Nogueira L, Devasia TP, Mariotto AB, Yabroff KR,
Islami F, Jemal A, Alteri R, Ganz PA, Siegel RL. Cancer treatment
and survivorship statistics, 2025. CA Cancer ] Clin 2025; 75: 308-340
[PMID: 40445120 DOI: 10.3322/ caac.70011]

2 Pancholi V. Multifunctional alpha-enolase: its role in diseases.
Cell Mol Life Sci 2001; 58: 902-920 [PMID: 11497239 DOI: 10.1007/
PLO00000910]

3 Cui H, Guo D, Zhang X, Zhu Y, Wang Z, Jin Y, Guo W, Zhang
S. ENO3 Inhibits Growth and Metastasis of Hepatocellular
Carcinoma via Wnt/p-Catenin Signaling Pathway. Front
Cell Dev Biol 2021; 9: 797102 [PMID: 35004693 DOI: 10.3389/
fcell.2021.797102]

4 Subramanian A, Miller DM. Structural analysis of alpha-enolase.
Mapping the functional domains involved in down-regulation of
the c-myc protooncogene. | Biol Cheim 2000; 275: 5958-5965 [PMID:
10681589 DOI: 10.1074/jbc.275.8.5958]

5 Zheng C, Xu L, Ou B, Abdourahaman IMB, Chen X, Xu H, Zheng Y,
Pan Y. Prognostic significance of tumor deposit counts in stage III
colorectal cancer based on T/N staging and chemotherapy status:
A retrospective cohort study. Surg Open Sci 2025; 24: 42-50 [PMID:
40093392 DOI: 10.1016/j.s0pen.2025.02.004]

6 Turan B, Sanli AN, Sanli DET, Acar S. Prognostic impact and
independent significance of tumor deposits in early-stage colon
cancer: a population-based cohort study. Int | Colorectal Dis 2025;
40: 146 [PMID: 40563004 DOL: 10.1007/s00384-025-04908-8]

7 Mattiuzzi C, Sanchis-Gomar F, Lippi G. Concise update on
colorectal cancer epidemiology. Ann Transl Med 2019; 7: 609 [PMID:
32047770 DOI: 10.21037 /atm.2019.07.91]

8 Teijeira A, Migueliz I, Garasa S, Karanikas V, Luri C, Cirella A,
Olivera I, Canamero M, Alvarez M, Ochoa MC, Rouzaut A,
Rodriguez-Ruiz ME, Sanmamed MF, Klein C, Umaria P, Ponz
M, Bacac M, Melero I. Three-dimensional colon cancer organoids
model the response to CEA-CD3 T-cell engagers. Theranostics 2022;
12:1373-1387 [PMID: 35154495 DOI: 10.7150/ thno.63359]

9 Yang Y, Meng W], Wang ZQ. MicroRNAs in Colon and Rectal
Cancer - Novel Biomarkers from Diagnosis to Therapy. Endocr
Metab Immune Disord Drug Targets 2020; 20: 1211-1226 [PMID:

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

10

11

12

13

14

15

16

17

18

19

20

936

32370729 DOI: 10.2174/1871530320666200506075219]

Chen ], Zhang Z, Ni ], Sun J, Ju F, Wang Z, Wang L, Xue M.
ENO3 promotes colorectal cancer progression by enhancing cell
glycolysis. Med Oncol 2022; 39: 80 [PMID: 35477821 DOI: 10.1007/
512032-022-01676-1]

Wang J, Ju HJ, Zhang F, Tian H, Wang WG, Ma YL, Xu WS,
Wang YH. A novel NSUN5/ENO3 pathway promotes the
Warburg effect and cell growth in clear cell renal cell carcinoma by
5-methylcytosine-stabilized ENO3 mRNA. Am | Transl Res 2023;
15: 878-895 [PMID: 36915728]

Mao G, WuJ, Cui H, Dai L, Ma L, Zhou Z, Liang B, Zhang S, Lin
S. A Novel Glycolysis and Hypoxia Combined Gene Signature
Predicts the Prognosis and Affects Immune Infiltration of Patients
with Colon Cancer. Int | Gen Med 2022; 15: 1413-1427 [PMID:
35185344 DOI: 10.2147/JGM.S351831]

Pan X, Wu H, Chen G, Li W. Prognostic Value of Enolase Gene
Family in Colon Cancer. Med Sci Monit 2020; 26: €922980 [PMID:
32703926 DOI: 10.12659/MSM.922980]

FIUR, RUER. HRACERRGA S 25 ARG AR IS A& 2
AR AELHT. AT S e SR (B 5 2024; 38: 519-22, 30 [DOL:
10.16751/j.cnki.2095-4646.2024.06.0519]

Bruera S, Suarez-Almazor ME. The effects of glucocorticoids and
immunosuppressants on cancer outcomes in checkpoint inhibitor
therapy. Front Oncol 2022; 12: 928390 [PMID: 36081549 DOI:
10.3389/ fonc.2022.928390]

Whelan S, Ophir E, Kotturi MF, Levy O, Ganguly S, Leung L,
Vaknin I, Kumar S, Dassa L, Hansen K, Bernados D, Murter B,
Soni A, Taube JM, Fader AN, Wang TL, Shih IM, White M, Pardoll
DM, Liang SC. PVRIG and PVRL2 Are Induced in Cancer and
Inhibit CD8(+) T-cell Function. Cancer Immunol Res 2019; 7: 257-268
[PMID: 30659054 DOI: 10.1158/ 2326-6066.CIR-18-0442]

Tu TC, Brown NK, Kim TJ, Wroblewska J, Yang X, Guo X, Lee SH,
Kumar V, Lee KM, Fu YX. CD160 is essential for NK-mediated
IFEN-y production. ] Exp Med 2015; 212: 415429 [PMID: 25711213
DOI: 10.1084/jem.20131601]

Masugi Y, Nishihara R, Hamada T, Song M, da Silva A, Kosumi
K, GuM, ShiY, LiW, Liu L, Nevo D, Inamura K, Cao Y, Liao X,
Nosho K, Chan AT, Giannakis M, Bass AJ, Hodi FS, Freeman
GJ, Rodig SJ, Fuchs CS, Qian ZR, Nowak JA, Ogino S. Tumor
PDCD1LG2 (PD-L2) Expression and the Lymphocytic Reaction to
Colorectal Cancer. Cancer Immunol Res 2017; 5: 1046-1055 [PMID:
29038297 DOI: 10.1158 /2326-6066.CIR-17-0122]

Zhang C, Wang K, Wang H. Adenosine in cancer immunotherapy:
Taking off on a new plane. Biochim Biophys Acta Rev Cancer 2023;
1878: 189005 [PMID: 37913941 DOI: 10.1016/j.bbcan.2023.189005]
Chen S, Xu Y, Zhuo W, Zhang L. The emerging role of lactate in
tumor microenvironment and its clinical relevance. Cancer Lett 2024;
590: 216837 [PMID: 38548215 DOI: 10.1016/j.canlet.2024.216837]

HF g x| ga FIEg A TRALE

2025-11-28 | Volume 33 | Issue 11 |



ARV & 51 i i

TE£53878: https:/ / www .baishideng.com

DOI: 10.11569/wcjd.v33.i111.937

THFRHE B ZA 20255E11528H; 33(11): 937-944

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

S PR CASE REPORT

B iR MM EE IR R AT H LR E = 401

R, WbEE, K %, UM, RAE

B, WK, SR, e, BANK, hia R FHE _MBE BRI
PIAE 25 il i 226000

R, BIEEEID, BEANE NERRZIS UL BERENR M2
ixg

R RRD: NIFADREE. R, SR, NEBRERSR)VHE
T, ARIBRATEZANNESZIE BEENON . EMURD
T\ 1B EVEES RIS B E B AISKARGTAN, 18BN A EIEH =/
RN AR MEIESHL. NIR TeERR RRIEEUE. LB
B IR IsSHREENNERTW.

EEWH: 2023FEBET PREZRIMEW, No. MSZ2023014.

BAARE: (26, IR, EEEIT, 226000, STAvERTEMS | IXEEA
156665, BIEAFE __IWEENTEAR. ppfoxs@126.com

IWFEEHA; 2025-08-19
EOBHE: 2025-10-08
BESEHR: 2025-11-14
ELRHARBHR: 2025-11-28

Submucosal tumor-like gastric
cancer: Clinical analysis of four
cases with a literature review

Hai-Feng Kang, Xiao-Yan Dai, Yan Zhang, Jian-Wei Qiu, Xiao-Fei
Wu

Hai-Feng Kang, Xiao-Yan Dai, Yan Zhang, Jian-Wei
Qiu, Xiao-Fei Wu, Department of Gastroenterology, The Second
Affiliated Hospital of Nantong University, Nantong 226000, Jiangsu
Province, China

Supported by: 2023 Annual Research Project of Nantong Muni-
cipal Health Commission, No. MSZ2023014.

Corresponding author: Jian-Wei Qiu, Master’s Degree, Chief
Physician, Department of Gastroenterology, The Second Affiliated
Hospital of Nantong University, No. 666 Shengli Road, Chongchuan
District, Nantong 226000, Jiangsu Province, China. ppfoxs@126.com

Received: 2025-08-19
Revised: 2025-10-08
Accepted: 2025-11-14
Published online: 2025-11-28

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

Abstract

BACKGROUND

Submucosal tumor (SMT)-like gastric cancer describes
a tumor that originates within the mucosa but grows
submucosally, resembling a benign submucosal tumor in
appearance during endoscopy. It is easily misdiagnosed
as a benign lesion (e.g., gastrointestinal stromal tumor and
leiomyoma), posing a significant diagnostic challenge.

CASE SUMMARY

This case report retrospectively analyzes four cases of
pathologically confirmed SMT-like gastric cancer. The
patients ranged in age from 46 to 66 years. Gastroscopy
revealed submucosal elevated lesions in all cases. The final
pathological diagnosis included mucinous adenocarcinoma,
signet-ring cell carcinoma, and poorly differentiated
adenocarcinoma. Regarding treatment, three early-stage
patients underwent curative surgical resection, while one
patient, diagnosed with advanced gastric cancer, received
systemic chemotherapy. The clinical presentations,
endoscopic manifestations, diagnostic workup, management,
and outcomes of these four cases are described in detail.

CONCLUSION

Maintenance of a high index of suspicion is mandatory
for gastric submucosal elevated lesions, even those with a
smooth surface. Accurate diagnosis of SMT gastric cancer
and prevention of missed diagnoses rely on a thorough
endoscopic ultrasonography evaluation of the lesion’s layer
and nature, followed by deep bite biopsy or diagnostic
endoscopic submucosal dissection.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.
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AR ATIESTRAZ N 051555 1 MERITIE, 1.1 6K, 1.2 78k, 2 455 3 1i8; 4 %0k, 55— ETKRS, Fa1
W S hR A 2GR G A UGB IE 3. DU N IBBRIA: (DB MAFHZHE TR B FANZ 75 HAAE SR RS8R () KA
Tk RO A, (HN A L6 R T B B R %S, XEET R VAN iZ VENER, DART R R BT iR 5] 5 Sk
BIAT, A 9 Sk o Bt 70 T W o 1R 7 2 B S A R BSIE 2 AR B RT . (3)45 SR SO 45 RS TR T B R M SR, TGS R h
RLEEG BT, (4) 118 BT, LA AR AT TS 00 4 TN AR T AN B S AR, AR R DR SR I [ . PR AR A I
RN RTFTERE, 6 2WEA QRSN R, MBS IE SR ERZR NS, RAG BN ARk, RHIEL
I FH 46 55 AR F T R U0, e — A = 2R R (AN B 2R), 7R IESCHZ B My R . BRCE B BRI R, LA
fili HL 7% Sy A, T AT IR NEAE IE SOz BB st e . A A ARG R BAE. S&E, 8- ANE
SABUR. e B FEBYEVE B RGBT R R, Ar s Breee; Creee; D e Er oo Frooee; Gr oo I E P i2@ . O WL O

A . A RFRHER RS . Gt R FE M 'P<0.05, "P<0.01(P>0.054F). tnfrl—&d S —&PH, NP<0.05, ‘P<0.01; &
3 NP<0.05, 'P<0.01. PG AT ARG 36 & H HAR ST, WiP<0.01, £ = 4.56 vs W IRALSE, JEAERMA T 7. R WK A FHLA
o, RV R AL RS R R AT 1), R DS £ - ERXFF. “=@37 FoRahmaickRm, «-7

REYIER KDL, AaeHFE A F B REZSIEXHAES. REEE R EH¢min, ¢/(mol/L), p/kPa, V/mL, #/°'C#%
k. BABENEM R AR, AR, B OB R R G, S AR AT B . B AR KNS
em X 4.5 cm, DA FH XU A 4% BN TE TE ST A, ASReAE 2B, (S)E W JEINE 5, HEHE IE X Z25 S0kl /5%
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1 ®BisEN
L1 AR (RN E) (World Chinese Journal
of Digestology, WCJD, print ISSN 1009-3079, online ISSN
2219-2859, DOI: 10.11569) A& — 1/ [ Bt AT PF BRI
FREX(Open Access, OA)F A H k. AT @il F1)F 19934
VAISH, AT, 4 H28 5 fEL AR
12 B (AR ANEARE) BHKR AR SR
187 15 M 903 R BT 2 QU8 22 = R FR) i gt e A i 2 1
SO, ARk B i s AR A S R e, R m AL R
GUETR T 12 RTR ST K
1358 E: (AR NHAZRE) H3E B S L R
o HAAMERE . ARG AP EZ Y T
R AR A B A NIRIT 2 T
PR EE &5 HAGEEREE FT . VAR B A AL
B,
L4428 (HEAREANEARE) WEHBRBERTE. 3
BRZRIE . ImRHETT . BFFtRIR . MRS, FEAtH 7T
ARG, TR B AR ekt et
SEHIVE, B R, SO S, Bl TR, SEANE R
KT
15 B ATIBEER KRG (I 3CH#i (Chemical
Abstracts, CA)) (=5 304 /5 5 S (EMBASE/
Excerpta Medica, EM)) {347 7% & (Abstract Journal,
AD)) + Scopus. (HICRHEIATIEIE ECSTI)) M
(G2 8 H i 5 (Superstar Journals Database))
HHEERCR. (HARENERE) EScopusHidi &
(12023 HFI PP Fa bR f45: CiteScore: 0.2; SIR: 0.111;
SNIP: 0.032; £ B Wi A HE 156/167. A Fl 7 G H 7
H%5 R BE 145 FR 23 7] (Baishideng Publishing Group,
BPG) 3= 0 H ) — 47 o SCEM R, BRL7~ R AT 19X 25
FEFRT [ f A 0 2 R ).
1.6 s (A4 NTHALZRE) HiBaishideng Publishing
Group (BPG)%8 A1l i hit. BPGIK R ik i1
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1.8 a3k (AL NHELRE) MEHE AL
%, BER MR

(LN IRE) S
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1.9 e (AL NHNRE) WEEASHITIMNE
FAR, KA TE28ME . T HIRIX. B2 Rk
G144 5L httpy//www.wignet.com/1009-3079/editorialboard.
htm.

1.10 % #5: [FATPFUIOS A RR B 14-28 K. I kA3 4
237 [FAT L SR Ak PR, 247 B DL B s, A0
AR BT AR B U AR AT L

L11 #A: (AR ANEAARE) EL BRI W
https://www.baishideng.com/.

112 230 (AN ED) E TR u5 I https:/
www.wjgnet.com/1009-3079/index.htm.

113 A58 SCEAE (AR ANIEIAE) tisUa, 1FH
A SRAG = TR P D AR T W9 63 /5 J9 i . PDF LS
B WmESBALE. HIK. IEXCNHE.
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2 FREK

2.1 BARkARAE: TR S MO E AR HEGBT713 R
BRI« FALR SN AR S 9 5% X, GB6447
SCHE S N, GB77143C 5 22 SCHR & s A LA &
GB/T 31798} A HARIA T g FF 46 NG ZK, (7] R I
[ B 22 2 HA T 9m 48 2% 12> (International Committee
of Medical Journal Editors)Hlli& ] (A4 %T
BRI S — R (BES5HR)) (Uniform requirements for
manuscripts submitted to biomedical journals), A& IL:
Ann Intern Med 1997; 126: 36-47.

2.2 %A RE: FhapbsdEtl, iEg—. wlEndk
BZRBIE, ol T 5 RN S B2 InE 5 A
iR, CUE B AR, R 400 DLa B 3 AR 4
WHERRSAMP (CEEEZEDY o (B
LS AR AR D) (AT o (ED
FAA) « AN AED) o (CHREY Y4
WY M (R RIUNHE, #4420 (RN RS
HULE 24 30y A0 DA 24 B2 B o g 1) (245 44 3RV )

Do 1B 5K f i 2 R P R AR 2, R At
HEMM 244, IR 2575 S IR IE 25 & 5 25 1) “dm
DRI TR A BB AR S AN ) 4RSS T B
F2 L (U — IR 5 4 FK), WALT, AST, mAb,
WBC, RBC, Hb, T, P, R, BP, PU, GU, DU, ACTH, DNA,
LD50, HBsAg, HCV RNA, AFP, CEA, ECG, IgG, IgA,
IgM, TCM, RIA, ELISA, PCR, CT, MRIZ%. AyJik /b HEED
Hix, Sh3C. BTRAECT . A5 S 5 D AUERRFTENLE
AALR b TR 2 4% 1A SRR EEAE DL R BRI (1) X 4
A, SR A EA JEERE, i Kstroke, & #ifever;
(2) A X B 5 N AR bR SCA Bk R OB ],
J\i%eight principal methods; (3)5% 15 H 7% % 25 1A 5
MM, BAMOEPESE, Wlyin, FHyang, BIFH51%
yinyangology, A Hirenzhong, A Mqigong; PiEHF 5 £
PN B 5, 18 H N /NE, dllweixibao nizhuanwan
(H 4l 5% H), guizhitang (FEA ).

23 X FH FRNERKNDNE. ERMAE ETA
b B KR R 46 S i, WLPRVES Aim, RSN
ip, 2 NS Ase, i E=d S Ao, BhkiES Hia, Tk
HNpo, #E B Nig. s(FP) RS LS, kg MNAES RliKg, mLAS
AEH ML, lepm (5 A 1/min) =<+ E%(X 88 505%) <60
= Bq, pHANBESPHELPH, H. pylori/NGE'S BHP, T1/2
AREE Wit 28T, Vmax A iEE Vmax, p/AE AT
u. FEAHFRMARI AN ST, HRMAR R, SRR Fhhr
TELAMNBEZSMAGIELE WA AR, Wik
| TURF- i (Helicobacter pylori, H. pylorr), llex pubescens
Hook, et Arn.varglaber Chang (i % & 71 kIR £%);
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K, LGP/ S (AR B, Y Himean, PrdEZE
SD, FEiG, ek, MERPHRIAC R ), 124 HFbr i
IARALCER . TR SN, o, P, S, d,
1), #liin-(normal, 1F), N-(nitrogen, %), o-(ortho, 2f),
O-(oxygen, A, SIMWAPER), d-(dextro, 7€), p-(para, XT),
n-butyl acetate (5% I T 1), N-methylacetanilide (N-
e LW RIE), o-cresol (AT FEY), 3-O-methyl-adrenaline
(3-0-FH'F LR K), d-amphetamine (F5 7 A %),
l-dopa (/c i€ % (1), p-aminosalicylic acid (A& &K
1R); 1 1 F M4 Sin vitro, in vivo, in situ, Ibid, et al,
po, vs; AANCFEHMRE &, Wm (&), V (I
O, F (1), p UE27), W (Bh), v (GEE), Q (FA&E), £ (B
W), S (), ¢ (W 1H), z (BEEYE, kat), ¢ G IKE
B, °C), D (WILHIE, Gy), A (ESVEREE, Bq), p (%
B, AR &, g/L), ¢ (M, mol/L),; (R AR 43 %, mL/L),
w (R4, mg/g), b (TR BE/RIKFE, mol/g), / (K ),
b (B, b (FFE), d (BJE), R ((F4%), D (EAZ), Tmax,
Cmax, Vd, 71/2 CI4%; FEFFF 5, dH /NG RUA, 0
ras, c-myc; 2= K1), RS IEK, P16 H.

2.4 32 A FAR R FH PR B ) A DG K
bR, GB3100-3102-93 5L AL, JFURIK) “ o0 T8 W
ST AR XS 4 F &, 4130 kDEC M 30000530
kDa (M KERMAE, /NG IEMR, TMtr);, “RFE” M
SO R 7 PR, BlAr (ARSRME, NS IERE, T
), AR R, R (NS EE). i
HPAE+. — K-JEFIH, £+ /T ESH, W37.6
‘C+12°C,45.6% +24%56.4 d+0.5 d. 3.56+0.27 pg/
ml¥ 43.56 ng/L+0.27 ng/L. BPfilkPa (mmHg), RBC%{
FI1X10"%/L, WBCH 11X 10°/L, WBCHJ & H0.00%
7~, HbFHg/L. MR A& N4 57 PAnmol/LEkmmol/L#
N, NS Hg/LRR. 1| MEERN ECON T mol/LARER, 1
N ER B 2CA0.5 mol/LARER. £:10 cm, F56 cm, 554 cmy
HR10 cm X6 cmX 4 cm. AL EFR—IERAEEI &
AR, BN, MK aEs. BEE. REQ.
JREH. MaEr. ML, %R EHHmg/L;
HERE. B ORFE. RER. COLET) AR,
BR. BH[ERE. RHEEERS. =®BEHW. B, 85, 85 dR
EAR. S HAmmol/L; B R, HEALZEM. Il
e WLEF. %k, #. PURIMER. JRIEJC. & %A R
A, YEAEZRE. 4EEERBL. 44 RB2. 4E4EEB6. R
M pmol/L; SACF IFA (B2 i) B EIRER . 7k,
ZAlE . HUIRARER . S2EH. MR Fnmol/L; B R, M
Tl RE R . 44 EKBI2Hpmol/L. ERS
P HEE . . AR, EERRS REEhR
W, B, 180, 1s; 2904h, 2 min; 378, 3 h; 4K, 4 d; 5
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JA, 5 wk; 6H, 6 mo; WEME S, AEE &, B P E bR AL
IU = 16.67 nkat, X #¥{log, % 4#tuv, 1145 t%, FL, R
1X10° g55X 107 g2 2081 mg50.5 mg, hrefpkh, &
BydUfimg, KEmSUEmm. LS AT EHCE 1
SCARIH, AR R A S B, HAK8 mghl 58 mg/d. 7F
—NHA AL TS NAEA 12 LR, BlanAsag
5 iimg/kg/d, 108 img/(kged), FHL7EE RS SCE N
Gi—. PALRF B B EEN XY, B, 2 min A g2
mins, 3 /N3 hs, 4 A 24 ds, 8 mg A28 mgs. N F
N5 d; 15F0RA 15 g 10%4E /K AR 40 g/LH S,
95% PG A% % A1950 mL/L 2 5% CO,M 50 mL/L CO,;
1:1000F IR A1 gL ERRE; BRE SR B R
36.8 pg/mg M SCN B R IR A {2 B i 336.8 ng/g; 10%
4 B LN 560 mmol/LEK100 /LA %1, 45 ppm =
45X 107 B30 (1 W@ FE AT R (JE AR 543 F r/min, #E
Mg, ZimEA i m st 5, — 0L “/ke” For.
2.5 it F A5 U E S AR (DR /NS (2)
FEIB R SESCREF; ) RARI AT NG % (4)FF
AP KRB I SONSr, (5)E HEHA NS vo;
(OREAB TN En; (HMFER R CRMA RSP, 75
it 2, 1SRRI P bR E RN N
mean+SD, P+ brvEiR ImeantSE. 4iit2¢ &
F% ' P<0.058°P<0.01(P>0.05A7F). nfal—2 5
H—EPH, W HP<0.0551P<0.01; 55 =% ~P<0.05F1
'P<0.01%,

2.6 2 F R ik B R E FARMEGB/T 15835-1995¢ T Hiki
V) B R RRUE, VE DS IR 238 K I F 87,
WA 8. =5k, POBCEREE . HPUE
g BINE. Gt E R B RLE ET. 411000-
1500 kg. 3.5 mmol/L£0.5 mmol/LZs. Il FIEFEAGE
I L S PR RS B R, 1911 16347 4R 600053 2 —
NG 3 FE. ARf— AN, R avrs)s —AiG w%E, il
T AL AN A 1R 2. £ — A7 fimean+ SDV %
FER MR FAE 22, — B LASDI 1/3 K 52 A7 4L, #1U13614.5
g+420.8 g, SDH1/3E— 1 £ W, “FIIEBE A0/ B AL
K, WV 3.6 kg+0.4 kg, LM BT L. X
18.4 em+0.27 ecm, HSD/3 = 0.09 cm, A/ 5 )5 52
AL, WP S5 H s RN BN S BB 2. A A DA S
IR TCR, BiiZar s, REB /DTS4, KT
SIUIE, i e a5 TS5, AT —Ar o i, e
i 07 ) HSZ 54 N0, FRER R AT LRGSR, A
2 IRGERR, B1U123.48, 2 ANE/NEUS, WIS 23, 1A
[Ni1%23.48—23.5—24. 4 F H R &7 RILIE, E
E X br#EGB/T 7408-94-15, W119854F4 H 12 H nf 51k
1985-04-12; 19854F4 H 5 {E1985-04; M 198544 H 12H23
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(HRENBIRT ) RIS

2053 S0FP 2 42198546 H 25 H 1085304 115 1 1985-04-
12 T23:20:50/1985-06-25 T10:30:00; M 198544 H 12 H 2
£1985%6 4 15H 15 1E1985-04-12/06-16, - 4F-8if 51
08:00, N4 2K 51E16:30. H 4B R B HE 2
BERSE: 4-BE<100, H 305 EIMz; 101<40BE<1000,
H o BB NG VAL, RIEHE. NESHT S R A
Hor, BE30LIE 7S VAR AR £ B RS, 111486 800.47565.
SER BT R A B F A FAT!

2.7 AR EFF 5 B E AR HEGB/T 15834-1995F5 mi 55
FEEESR, AT SCH )5 48R FH 24 (8] 5 $v(a)
ISR “-7 T2k, FEFIPGE R [ 0S5 TF,
MBI iR FTRAREF AP SRS ] S DLt
B B S I ] SO E 5 0T, 255 SOk R 2 R —
HHESHH, RARL T Wb BT S, h)'s. 25,

Wis. 25, S kB SWE—¥F, @A AHT—
1728, RN bR BT, WidES R4 5 T
—¥, NEHT—ATZ R, bS5 505 5 —A4%, b
VIRS. . A5 BT SR A P EOET
R —NESCARF T, AR, 15-FU. R
TR MR HRME, IMERTIHNG, —=#
LRFRHRE, ORI~ BAE.

2.8 B & BERNEE TR L, RNARTFANRY, HH
AR B B MRS R, A AN B I SCRI R R AR
ZRMNE. RGN AG R, RNIEAMIE
465 NAERT UL, Rkg— R H =R KRR
28), TEIESCHZ B 7 v E . BN A EF . B
R, DA FL 2 5 bl i B, PR (9 I8 R AE IE
SCHZ A B R L R 3 A R R A

BAREL Gk, G MM R0E, w: E1
BB RIGIT RN AR B, A: --+; Br --; C: =++; Dt
coos Br ooy Frooee; Geeee, iR TH2@. O W, .

A AT RAPRHERIRT S, Gk R % P<0.05
B°P<0.01(P>0.0543%). WifFl—F£H HE—EPH, WH
P<0.0581°P<0.01; 553 HNP<0.05F1P<0.01. P J5 1
APk a6 % HL HARK T, 41P<0.01, £ = 4.56 vs X B ZH 45,
HERMAE T . RNRATH A ST, LRI
LTS RETER A BT, RN DNEUS.

+. N ETRXFR. A7 RoRLHImiEcRm, «-”

REBAMERKI, AfeRFL. F % REZ7)5IEX
WA EE. ZEF H R & Ft/min, c/(mol/L), p/kPa, V/
mL, #/’'CEIA.

29 EFHEFME S B Z: (1)U R He
L ORVE R MRR: 8 SCH EAE DUCIE RN A,
BLHE NARZS BRI, 1R N 15 I FL A I R 2 1
FFER T AR E A BN AR EBHEOEE RS

e
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(CHRLPERR b DX B0 i L P ) B 4610 T FR A6 B 27 A
#E, ARR 3RAT 1 iAo RER L A N A [ =
TS HE B I bl SO (L eSS 2 5% T T AR )
AFIE [ IPDERUAS; (2) LA A Tt S 16 3]
Wrik: FrA oo N 5 fR 3R A8 B BEAT S S8, 20
PRSI ST BPSCIG I UG B AR, T SRR I
HEHESCAFAEHE TS 35 3% T TR ) RIPDFRRA. VER: BL
EPAMGERAEE SO BT LRG 2 EANRE R H .
210 X THEA RF £ R Fhadira B s R
(19 51 F 6 2007 ks 3 B P G HH R 51 F 1 B8 R )
B, BPGH ARSI B 5 R M BER IR (D) 3RIF
L IREFE R TR TSI T —KEE 2K ek
B B 2R, B A R B AR, AR a2
SRAHE 2 T R B RSOBCA A L R PR R
AR R AR VAT SO () IER AR 51 SCRRR R
FIRRAL. 254 40: Figure 1 Histopathological examination
by hematoxylin-eosin staining (200 X). A: Control group;
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,
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. U1 5AF# A 4218 1
R EROT A R B AL DRI B B B R AR AT A B
51, DK T e A BPGHRR, EL 2B 48 FUIR R 54T

3 FRENPIBI
3.1 A& T WA D) S WAL SO E N2, N B B T
A, AECBTHAEECT IRk, AHREIEA, —#20
A R CRIBETT T B RIS SRR E A
3.2 Ak WO IS8 A0 NI [ B s 27 2% A g 4R
7143(ICMIE, International Committee of Medical
Journal Editors){F3& ZA&FRERAT, BARMRIE: (1)XT
R B S AT BAE RIS . A AL A
KTTHR; ()2 SCHE, FHoxh 30 1) BRI N A AT
HPPPEE L Q)R HE R R R L E s — . 1
F AT E AR, 2R3, XPBT AR A STk A Al A AT
NG AR B A B IRF 1Tk N HER, 2R
Wik A4 B HDBE S, a2 44, MIFERE S 44 2 18] 25 A% (IE
MMSHE BT ATRE). (HFENHRE) R
&4 NEIHREE O R RTTIR, ME# 0 SCE R
A& P[RS TR, FC VR AN I P AL SR 5
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v

—VEE AL [EEIEE . Hod, LA —1EE A RelR
VE R IL [FE AR, WAL 3L A TR 3 ROk R I —
R 57 57 5 BAT B BT Bk R A B

3.3 E4a: AEH G5 AL AR, 25 U 5 F 5 44 T 2R
it ka0 RBR, MESTHT, AR 2 e 3 2T
= b8 KR T 067000

3.4 % — A% W R SKIEIR, 19944k P e 2
KRR, BT, 3 S A0 RGBT 1 BEAT 5T
3.5 AE T ak oA A% dn: BRI S D8 R 45 % kSR
PEDTHR IS5, LR BRI EANGE . FRE2 . ¥
=L KT FPE AR B R R
Wizt sk& 75 WETT . M. FRAEFHIERET
18 W FC R R TR) 2 B L p S AR B
BT BRI %22 R ETN 4R 56 G AR 18 305 AR B BRI
JUS RN UE B 28t 22 56 BR.

3.6 AAeFenR B A% B H AR IS T B
H, No. 30224801.

3.7 iR A% IEIREE B2, #d%, 330006, V1
PEE e BT R 1S, BB RS B R AL N
B, VLA 701 557 5 1 S50 % . huang9815@yahoo.com
3.8 P SUAE B 255 TR RBI F S5 (045 B 06 AT
350 AR S B k. SRR TR
o ] T ) AR P 7 S AR SRR AR 0 2 1] BAF 72 B
R FI I TARER. L SRS R R, MAiid
WAV, GRS . E 2T, A
AT, WHATEAT S LRI RR, S DS TR R BF 7okt
FIRFRAFA SF A SRR S5 FEAL IR, X
FRZH VTR BHREAE;  WnBf FORt G2 R, I BH LI R SR
BURSWARHE, Wik o2, B 2 /eI bE v, A
Z /DR AN BB I g 4 LB 7. 45 3881 Hh
BLEE R, ARG AR, A AT 2B I, AN E AR
PR, BUAZLRSL, AERAIEAE, BralBds s A T fh gt
EJTFACER, Bgh A R EAS XA G2 B VA
I UMEMEEZR S PG NS HAE B 235 R IR ). 45
WA A SRS TR TE R A S B AN AE.

3.9 K A4Eia): VR RTE B 41 3R HP R fE3-10 X HE 1],
o S R SCHR A AZ O P 2. TR A S [ [ A 2
E B g R ) BopT i Index Medicus & 5% 3 i 32
(MeSH)A BT #1 i), 2 E2 i nT R A5 F (1 B R
NSRBI Z I <7 e, A% P i, S
WA S VEREAR A, B B S VIR IR 2. AN S SO
W —ANFRERE . A RBR B <57 4R
3.10 3135 RAFEZHE T H BIFNZ0 TS HARAR O
WK R,
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3.11 A#Ae g ik RO E A, (H R LA 2560 1 i
LA BN XSS, XTI VA N VE AR IR, DART
RIS 225 SCERED AT, A5 26 Sk A B8R 7
T A R T 92 ) S S A 3 e 2 AR R

3.12 £ R LI SE TN A R F BRI SCF 00K, 1E45
SR R G 1 1

3.13 it BRI, S AR O TSI 46 SR R T AN
& LA RUR, AN KB SR 1 [ e

3.14 A Ik RTERH “WFambs]” 135 %777,
B RASC A BRI FE BT R A0 $c 4 5 HE . SRAE R
W FATIE4E B R R IR ST 988 5048 7 7840 1 /e e,
FAESC 51 AN E f n s H6 5 E B ARG, SO )
& a4, WFHAE “Pang®s” A EMIEMIS; &
IESCHA BT RSOk A e 3R, IR %8 A AR A
FAER S, AR A e FFRETHA e
PCR T IR BUSME =7, SCHR P 5 1 IE SCAURKS, A5
TESC RS BBt HE, RS2 75 v 0oSCER™. Bl 2
25 SR A LI 2-34ESCIE, PubMed, (HERHL L
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