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Abstract
Nonalcoholic fatty liver disease (NAFLD) is the main cause

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

of chronic liver disease, with liver metabolic disorders as
major pathological changes, manifested as abnormal lipid
accumulation, liver cell oxidative stress, efc., but its etiology
is still unclear. The farnesol X receptor (FXR) is a major bile
acid receptor in the “gut-liver axis”, via which FXR regulates
metabolism and affects the pathophysiological status
of various substances through different pathways, thus
contributing to the occurrence and development of NAFLD.
Therefore, FXR has become a potential therapeutic target for
NAFLD. This article reviews the relationship between FXR
regulation of bile acid, glucose, and lipid metabolism through
the “gut-liver axis” and the occurrence and development
of NAFLD, to provide new insights and clues for further
research about FXR-based pharmaceutical treatments.

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

3F VB ¥ fig B AT g% (non-alcoholic fatty liver disease,
NAFLD)Z 1% AT A 69 £ -%5m B, AT IEAR M5 L
A ERRE, WA R FEAR AT IR EA R
WE, HRA SRR, AT PiEREXZIR
(farnesoid X receptor, FXR)Z —FF £ 49 127 B2
IR, & “Pp-ATsh” eh ke b i8id RRELESSATIRA
S AP R R M Ae g B A TR A, $E M MNAFLD#)
KARRE, —NRREHNEET S AL 22t
FXRifid “Wp-Afsh” RISk AR B8R 5 48 fg Ao
7 -ENAFLD# AR SEAT4238, VA A )G 4 % TFXR¥e
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REETR: AR B AR RS AT AR AT ER AR AR A2 B
B hRBEX &4

A%OIRE: 3R B A48 B AT A (non-alcoholic fatty liver
disease, NAFLD)& T AUH B 24, B Ae it 54l sy
FRI;. RRER. REBERRETALSFLIHAE, @

“PARTH” & ik RBEX AR T8 5T % AP LA R 4 ax s
Wy T e RS S, A T SINAFLDAZ 2 5 E-4F ).
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0315
AT 1 Hi 15 74 % (non-alcoholic fatty liver disease,
NAFLD)X 73 TRS S BRI, 2 — 20 LA an i
ZAL HEBE I IE A 2 DT (>5%) 9 E 0 BRAFAE
(R, MR S A8 FE B A I PRSEIR, NAFLD
P CLAE SRR P S Al i 5 (non-alcoholic fatty
liver, NAFL). AEE RS 8 5 4 /T % (non-alcoholic
steatohepatitis, NASH). FFilfk, 52k e R4
(hepatocellular carcinoma, HCC)!'. #&fitiit, 7E20184F,
FELH25% LA IR BANAFLD; W1 X E
MG T AERME, N27.37%%. FRIE H A 4 E
INAFLDIR AT #0E5E, (EAR A & 4 X KA A 1
71, WENAFLDI AR R IEIZRFE FIF, BE X andt
Ay IR R R IR F40% 45 4 IR ERT A
#E7~, NAFLD S IR 5 O MERRE. ARBZEA1E
(metabolic syndrome, MS). S ZHHT. 2805 FRi
N KR ERE AL 14 0 1L 52994 (atherosclerotic cardiovascular
disease, ASCVD). i#ifk 5yt Mg A, %EN F5%
T 22 AU AR G B A B A4 AR AL B AR O, TR, 2020
HF [H bt O NEE BUBENAFLDE 42 AR S AH S PE AR
P4 7 (metabolic associated fatty liver disease, MAFLD),
T T2 WrbadE, XINAFLDR G S0 704 8
SR, AHSRHIE ST A IR 2 Wk AT, AATT e R WA L
FARERRALS], TRA 58 AR SRAR ATk, K2
st B 3L JR) AR 6 [E] o 24 it M B B A e R AL T S
TR Z54)).

HHADayfiJamestE i (1 «“ AT i
NAFLD ARSI E e, ok R R
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R FEURH AN R ITHER A ENAFLD AR ) “ 25—
AT, TR B — RV SORE RN JiE R E HH AR
B SEACRBEERD N “58 AT U B AR
AN, BEFCEATTER EALEE 5 e . R, A
NG B R RT3 7 45 R 3R A
NAFLDARA R EFIER, i, “Z@EH&7
BEITERR, AR T “ a7 B R, HIR R
T NAFLD AR L] o (1 25 HEE 5, 9P B2 A
BREIT I S PR T AT R 5 5 5%

R AU PG 2 NAFLD S BV AL 2 —, T i
FHERE AR R SRR 24k 32 B . YRR BEX 32 A& (farnesoid
X receptor, FXR)FIFX 32 /& (liver X receptor, LXR)". ¥ 4E
K, FXRAE N Z A I 25 WD s 1 AT TR
J7 1A, KACEA VAL RS 1 5 (1 F XREE 7] 2590 FH 4%
HIL, AL R NIGARIREE Y B FXRATA S 2 505 5
K, FENAFLDIF R A2 K e it 2O, A S0toxt
FLURFR IORRT R AN L R BRI AT 48R, DA WIFXR
Tferf FH I LA B Ik — 2 XN AFLDiE 3| 25035
YEH.

1 FXRET - BTHNAFLDRELZRPS 58Y
SR
1.1 AT PSR Ao vt .- “W-AT 47 0 X AEEA 1E
JH 5 ftEsid - Al b R v, BT R (bile acids,
BA ) K = BAE A . JH [ A AT e i o
i 7o-F2 1B (cholesterol 7-alpha-hydroxylase, CYP7A1)
(B B ARUE R IEIE 27a- P2 (Ll (cholesterol 27-alpha-
hydroxylase, CYP27A) 4RI AR, T2 R i
IEBI=R/WN 775 = M B =l AP X U e il s U U )
TR XAE fp B BRI AL A R BRI TR. i i
LR ANRBNBT BR LA SYoidid S HE RS, HoR )
T3k FE L.

JIE Y PR AE R i e i b R 200 R e 25 T P Tt N
M AV R #% 12 5 A (apical sodium-dependent bile acid
transporter, ASBT) U\ 1 L Jz 4, 72 [l iz EH IR 45 &
# M (ileal bile acid binding protein, IBABP){J 5 Bl %1z,
T LT Y e BAR A ML 0 %02 5 H o/B(organic
solute transporters o/, OST o/B)FFHE A IHTTERIE A 5
JEER K, T2 T 15K 2% 48 2 [ JHEAE.

(= ) 1M 52 ORI, 28 e -4 I R e A s 1
- IR R L4412 85 1 (Na'-Taurocholate Co-transporting
Polypeptide, NTCP)=l A7 HLJ B %12 £ Ik (organic anion
transporting polypeptides, OATP)iFE N FT4HJ, BE AT &
FRIIRIZRNR A TR — RS N i, ZEN T —$E A 3A.

o R A ) AR 2 R R R AR, AN TR] R IR
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TR, PASCE MR A RGN IR (AN R A R L], 2=
I ARV RS2 ARXHUAA . JCH R = A AN R R A4
SRR T AR B IR Rt PT LSO SR F T il
At DURWIIESR BRI B NS, K i R B
FF RS2 5CHE, TR T Ma-RF bR B R vsd@ i o R0,
1.2 feit B 2 ARFXR-I2 i BRiB i “My-AT4h” A %
% @ 5oy M A AL B FE IR IS AR D, B ERER 1K
FEH AR E A, SR EE 715 58 21EH. FXR2
ZARHBA i 71 (nuclear receptor subfamily 1, group H,
member 4, NRIH4)", 3253 A 7 IERIIZ3E, 765
B b AN P AR 2 A D Bk YRR FXR I
FARECARN, LERRYT BRI i o3 S5 (AR i F e
R T EEAEH. FXREECIAE G5, nIE AR aigr st
52 BB X 2 AR (retinoid X receptor, RXR)E 7 — 54k
TS TR IFXR S8 76/ H(FXR response element,
FXRE)&5 &, B4 2 5 A 1) st

R BRAE i 5 I 2 TR, 5 3B AE g TE A
HEFIF X REE A I, 5 FT AR AN 730 350 22 A (3 i, 2k
X 2 AT R A AR AL

2 BESTERT SFXRITZENAFLDEVHLH]

2.1 FXRif 4527 B A 3R 5 -ENAFLD FXRIEIAF1E
FH gf A2 A JH R i 38 1) 22 A4 30 2% 9 /D R R 5 B
PR ER AR, D A BR 0 B A R, X ARV B4R
WSRO Y. B R NI A

JH R A R R 3G Z2 B, FF X R, A 20 i/
F5H — J AR (small heterodimer partner, SHP), H—, #lI
HICYPTALCEACRECYP27AL), FEAGIT Py AE [ % 7 4]
FRETTER AT, =, S AT 4 e A O e R
[(bile salt export pump, BSEP), BiFRATPLE & ki H
B11(ATP-binding cassette transporter B11, ABCB11)]3f I
VAL, Db A A A 0 BE TR e HE/ N HE Y
=, FiI AT AR R ENTCPRIZIRE, Yok FL AT T8 ik
FREUEITERY. LEAN, 20194E — T 5L B, FFEREY TR
422 WOEF X RIDGIHCBE TR LA A & B 1 (long-chain
acyl-CoA synthetase, ACSL1)IZIE(ML 5 3C2.3.1), i r] i@
ot — 6 B S 5 2% (R P M A T 1 6 B, AR
BE AR BRI AR Rk, 1T DA B8 58 R R ACSL
Z 5 TR e,

i R 2 0, IFXREGE, H—, 5%
AT 4EAN B AE KR F- 19[(fibroblast growth factor 19,
FGF19); 1EG G5 AFGF1S]fZik 54334, Bt SHP-
CYPTAL(CYP27A &1, FIAEY T ER & p™; =, T
[l b e 4H M A SB TR, /b Hout i Py R BRI
I H=, {EFIBABPIZIE, (et HAE b R 4l
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B2, 5. PXRIFEIBAER SIS IENAFLDBI ]

MEIASBTZ 5y HI iz, H Y, 3E580ST /IR
i, Infg bR 20 P R R [ B bk R geHE Y, DAk
55 AL B Y TR 5 RN b R 4 A 2 1 ),
JUNE

Bz A, 3G o G PA v S P S 52 4
51 (liver receptor homolog-1, LRH-1)7%522 /MR
SIRIVER, el ot “ -l A iRy R A R i
hiP

2 HT KR FCUESE TNAFLD S JH A BR AR 2 ]
HIR &R, HEARNLGI S =3 B AH BAR oG Rk A Fr it
— BRI RS R IR BRI FINAFLDIGE R B, BAK
NAFLDEE A, #ae kil 2)a 0y B B, LA
R NBVT Bk BT s Lo B3, BANIR B IR 2
PR R B AN P 4 RF AT P 1 LU 5196 RPY. ZENAFLD
B, PHEPIFXRIIRE N IR -2 IR (deoxycholic
acid, DCA) & s34, 11X FXRA Fah e FIHI e
FR-#8 % 5 IH iR (chenodeoxycholic acid, CDCA) & & AH
SRR, FENASHE R, s AR LACDCA 3 %2
(FIRIRAETTEE AT LADCA . UDCAA F E IR G H R
HRI & BT, H5 @ RalE L, SRS
EAIREITRR I AL AENASHER T 5N 5D AR AT
B2 H1 T F X REF 2 H VT BRAR U (1) < B % T RE P g,
HEM SR IR R RS A KA. — I i K I, fENAFL
MINASHE, RGN IR & & (193D 5 41 AL i gk
Ji& Je oy AREAE AR S R, Fi&h 4 B L EEZ (obeticholic
acid, OCA)/EAFXRIEESFIFTEA UL 4EAAE 7,
XD ENIE T FXRIEN AF LD i) 5 24
i, AR B R FXROR T IBA S K {EHEBA
U LAVATTNAFLD A AT BE.

AR VR BE IR R TR AETEAG B SR SRR, 4
P N R TR T v BT, DUDKE R I 40 B Y. ik
JEE BT B A U80S 9% i S N R AR AL L A S I A L BB T
BEP, HAEFXREFR/NR, AR S R4 T RE )
FFEMBE T B AT H At R, MFXREE G, HAETE
Ff1E N R FEREIR T ERIE R, AT T NAFLDR A2 47
RAIRE R T 153, ATMAFLDYR AR IR A 21 2 .
2.2 FXRAENAFLD 4K 3 F Sl ik £ & 34
NAFLD 3 — KHE U2 R 5 2 AR, BIHLARH R & 2
FRURAE Jak 55, A4 LW A QI DI e 7™ B 0, X 1 £ HR
S5, 2T - T AR IR U T T
(hormone sensitive lipase, HSL) 2=, ARE=AR Y
22, NRIDT 2R e I AR TBOR B IR TR, X LS IR I R 7
JHE RSB HERR, AR IR D Sk AR B AT, T 5
et R AR 9% DA R, i3k T 51 RNAFLDP.

IE80%MINAFLD i #RAF (R i SR AT, IXRWIAE
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1 BAFHEIRCOFXRE SHVRETERAC AT ER. FXR: HEEXZA; SHP: /Ny T 5RIK; FC: FESIOEASE; BSEP: HHEMH R,
[BABP: [HIIZAHIHRSE A5 ASBT: [BRARANES FRfniE N s 1, OST o/B: HHUATEHEE Ho/B; FGF19: AT EAMiA IR 1-19;
FGFR4: AT AR T2 (4; CYPTAL: To—F{Vll; CYP27A1: 270~ VB

W FINAFLDHEST J7 R0, AIE SR sk I i g
[, SEEE R T RS AR IR S m R PT, MARA
YRR B O SCHRR HFXRIEENFRE BN ASHAE
IR 2 F U,

MHT A K EW T IAFX RIS HEAH ITER. BT5%
RINP B RIS BT AFFXR G FIE PR, FXR
SR BEA P /I B 2 IR A A AN TR 52 S i 5 2 Hi.
HRIEFXR)E, He— 75 Tl SHP &A% Hi A A
AP 5 — TN FGF 19342 (e 3E AT AR S A e, A
TGN . 5 & R U . FXRIE AR SR (FXR-/-)
NS FRIAFXRIVMETE ST, /)N B B 2 % 248
B PRI GBI db/d b/ R [J8 3 2 A8 (Lepr) B R 4l & A
AINRIER VR BRI G, MR PRE . B TR H
W=EE. VAR . IHEEREAEY A B B, H R
FXRENFIGWA064)m, ML LI AU )5 1 i 2%
TRRERY X BRI T FXRAE L M CF A R .

W KA G W) RS T 45 4 88 F (carbohydrate
response element binding protein, ChREBP)1f$2 FI 4B 3 [l
2 LR U W A R 5 2 o 2 R S PR, A2 (A
B WA 1 Bl R A R G s IR P 2 — 7, ek
1k BA e BE G & B /E . ChREB PR 5 /)N
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SRE IR AR I, TR R AE il BRI i 52 20 761
JHRE S 22, TR A IR 0T RN, 45 T b RN, b
7 g LU S 2 S35 T ORI, PRI v b 2 W A A PR R i
o WS Tiob/ob/) EEFRChREBPIEE A &, /il 4
Jr R IR R B, RIS IR S AT R A A B 52
AN RS 3 B B Y, i FHG W4064(— FIFX RIS
FEIEFXRG, 7557 AR/ R BUA S5 7= 1 4 A e]
5B TR A I =P R R B 22 AL 3R (phosphoenolpyruvate
carboxykinase, PEPCK)mRNA )15, % FE(EME 7L i 72
kA B (HAEdb/Ab/NER, EART i 2 s
H H2(glucose transporters 2, Glut2);™=AE §20m I 5L T4
il T PEPCKIMRIEFI T RE, 325040 Mobs )5 & g i,
T BARAR IR, 3% L 7F 78 5 — AN FE B T FXRIM
I ChREBPAF# E i HEARI 1 P42 1E L, A T 2%
PUA MEEEH, I NAFLDA AT A2 A 25 0.
Fexaramine(FEX) & 4 HI i 74 % HIITEF X RIS
I, g e NARE e BRI B RS THOGE 1 IS 8 F X R
RN, W FURBIFEX#IEFXR )5, REHGE R B 5
{10 PR AR 3R, 4001 T A 20 e A s, L 7 e Pt s L
FAEIKL. FGR2UKFRI3G N, J6k 5 2 4t 5 4 ) i &
iR, NAFLDS5A it 35 AL A 2 2 (st AR A
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2.3 FXRA-ENAFLD P b = 85 Fe fig 5 BR A 1R
e CELREH i = Fe FERTER R S 00 ) A1 1
i E B AR R AR AL TERRSEM T IL ]
Yity, USRI R BIR B SN, Fh A 2
I 457 BIFXR . FXR-/-/N A ELEF AR/, 7T A
Fo AR B 2 AN REL B, 0T R R s g T RE™,
T T FXRAELERE I AP i (1 F 2R .

NAF LD B4 1 )5 DR AT AR AU 25 L, T4
RARGFUE AL, 4 =S (triglyceride, TG)F &
FAEN I8 H, HERR AR BUE S84 FF AR I e B R 5 5
S, U0 R 5 FH X PR kR
b P 400 B ) R B MRS B . X 3R W, ek A
H R AR 5 B AR AT LA N EGENAFLD VAT FBL TMEXR
PR i AR (1 B B OGTT K, 0 mT DAE LA RO %
PINAFLDY AR (158 55
2.3.1 FXR# )G 3] fig oy B2 At iy = g 09 &k TEFCEE
HAMT FXR GG I )/ A 7R & R AT 248 o5 P A g
T, XN T BCENAFLDIF AR & FUA & R AIER. RE
O B N A T =R R S SRR, TR P (1 i T TR
V) = A PR ORIR: e —, SN AR T RE TR BR (A
5N B TE WA IO R, e, PR R )
FI PB4 18] 7= TG A 5 .

8 4 i I 2 i P T A % 008 Bk R i 7 TR 5
(fatty acid synthase, FAS)E &4, T £ 72 T4 piHh, 72
B M. R RIS RIHZIS A KK, DU
e VR R . AP E SRR N A R A IR A
J&, ST ER- T IR BRIGFA 2 AT, LA AR
K (acetyl-CoA carboxylase, ACC) &AL A R FLfk 4
A, 4Tk N — R 51 DR A - I -k - IS 3 A8
MFERR R, 2T A IR TR, FASTR R, ACCR AL
NN A B P R T A B,

FAS/E CUHFIFXREEEL K], FXRIE 5 7] T HFASH]
FIE, DMEBEAR I A FE™, B Y OBE T BRI FXR
J&, iBid SHP(EL X R/R X R/LRH-1 {80 [ T )44 [ e e
454 5 - 1 o(sterol regulatory element-binding protein-1c,
SREBP-1c), FEEARIT R A HFA & ORI 2k, W
P4t AR 1L i (acetyl-CoA carboxylase, ACC), LA S AL
L R 7 T T R AN g O T 1Y) S B Rt s e e
AFMIFN (stearoyl-CoA desaturase-1, SCD1)™, BE&MIKAE
R 6 B, I T H I = e A R SRRk (EX R
XTFFXRRUE AT Ge AR, BRI, AR ACCHISCDI
VB ST B8 AU R T, 1T b 79 /1 il P 410 1) 7 76
e R AR T S AR BT e i S S AME AR 4
I, BFR R, FXRSLXR. PPARa(IL T 32.3.2).
SREBP-lc. ChREBPX [H/fF1E KA H B &ML A0
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R, TR T IR 52 A4 R0 O 2 I, 3 b ) & 45 K ]
DA AR S B S RS A A%, TR, %o At g
F-HUA AT REAE— R fi sh 4 5, IR RINLHIL 73—
RN L 2.

JIE 17 R 7 B2 22 3 R IR A B A & B (acy1-Co A
synthase, ACS)JE I NIRIEFEREA, 74 REdE NS AP
@AE, W =R IEEEERE . B E R, LIRS
FRBEA LS. KEENEIE AR A G Hil#(long-chain acyl-CoA
synthetase, ACSL)Z %5 51 (ACSLL, 3. 4. 5A6)
1, ELHIACSLI 1] #PPARoFISREBP-23#5 ™, ACSLAR]
WPPARSHLIE™, ACSLSH] PPARHIE"™, 20194 —Tii
9T 57, ACSLIBCANRI RIS FXR G BHTE FH#E A
OCATER T HF A RN BUEFXRIG W] N HACSLIF#R
1K, TFXREBER /N A UG A8 ACSLA B & A
WAL 2 BIF X RIS 525 1X — 430N 5 SHPTE K,
ACSL1J3 5T 3 TEFXR B T (FXRE), X —
SN BRI S5 e LA (I RN A/ Y, BARA £ ik
— I, FXRIGACSLNE S, BRITRRS L2 5 Hl =

B SR 2 52 RH, R T FXRIEOE X g o & i)
sk, EE BN HINAFLDAR B HERR 1R A

SR, BRI, AMUTGH LT BEACSTEALARITR,
e WTBR IC S8k A3 R I RE 75 EEACSIRIE A, TMif% T FXRIE
b PR ARER I B ML F0 5 AC ST AR B R & ) Fb,
FXRIA 0] [ #2 i i PPAR o flISREBPAE i ACS LA i
o A BRI FR (IR R 4R, WL 502.3.2), X
VERVBLF SR AH B & 1, AR AR ot i o At Frp 42
T R ~F T EF X R J5 2 N AF LD AL (/R AR
ok 8 A
232 FXR#EGAR 34k = Bg g ok 5 Bk: Hh =K
(953 R MR T 20 53 2R, S5 43 i AR 25 R D R,
fEES MR EEAS S, MeliHLigkE 4 g,
ZACSTEAL )G, JEE B - N AR AR L F4 #2161 (carnitine
palmitoyltransferase 1, CPT1)R[ PIBHESAHIE L FE /G, 1
10 RS BRI N R R AT L. BLHECPTIPE
WHIZANZ 5 IR IIERAL IR, WACS™. faltHiETA
It S 1 (R Pt A A AL I 1 (acy] coenzyme a oxidase
1, ACOX1)45, 34752 B3k S B 384 TE A Bt 52 1k
(peroxisome proliferator-activated receptor, PPAR) 2.

PPARFHEAL & =AM (o B3~ ), A —RELARAK
FEMEM ST R, S SRS G5, PPARs S
RXRSF FAL, 454 Z 0L RRE 2 A7 05 [ PPAR SV G
f(PPARE), J& 3l H HIFE K #4555, g iR /2 PPAR o]
PIIRVERC A, AT O 78 /- IFE R B, PPARaffI30E T
DA RE BTER G B Ak, HEE8 K PPARoXTACSLI )
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FA REEECoA
B == T —
2 2 16
FAS
et Glu : ..
- AY
SERIfA \ \
\\
*SREBP-1C \\_
U \
BEf - P \
\\ . \\
i \\t\-
A ~JEXR
. CPT1 = 5 P
i g PPARC 4—-—" 7
7] // p o
bjl //+ ’/,
HEMCC‘A ’/ - -
/ SREBP
B
’/
<« +
ACSL
- i T4t
FFA

DOI: 10.11569/wcjd.v31.i19.797 Copyright ©The Author(s) 2023.

2 FXREBYZIERBIHIFASTCHE R [EHFANSIL DR, ZIERRISIER. FXR: BEREXZK; SHP: /) T SR MK; FA: BB
F%; FFA: JifESHENIES; Glu: 251, CoA: HfifBA; TG: Hith=f5; ACSL: AR CoAL HNEE; FAS: AENSERAER: CPT1: PSR Lot ;
SREBP—1c: [HEE 45 &8~ 1c; PPAR o S8 KRG IR HAGE a2 o,

AR, BT R B, PPAROCYATPPARY Y Bl X f [ 1)/
I E G YRFXRIEEES G AL, FXREEE) T
WAL FPPARE™, K F XRS5 il EH /K Lif S
PPARaFIPPARYIIZRIE, it m g iRt e £
I I AT, (Al Bz A 1k R T R 1E N 2 ik B4R
1B,

AR, ACSLIKFRIA AT I8 i SREBP-2 ()0 1 _H
S SR 7t th B, SREBP-1cth Al 7EH IR /N A2
BERFIEA CSLS A FIE,; T P 5 A8 o {2 3 AR T s
AR RN TR A T BSOS IRIEEAT, LASCEIG AR D R AR
LIlOREE

HAFTRI, S FE S IEFXRAMPPARyIL
PE - 1ouperoxisome proliferator-activated receptor-
gamma coactivator 1o, PGC-1o0)J3R3E, 1 i # % TFXR
RAFFCRIERE. . MR P DR A 5 B
YEH-PGC-1ah] AfECAMPIAERT R, 1E ¥ RIEGE A
TN A )5 FFXRRISHP IR IL, XA F1E
PPARyAH 41U #% K] §-4ohepatocyte nuclear factor 4alpha,
HNF4o) A FAEH SR, B3R, nldi— 2Rt
FXRFEFE R UITBABP. BSEPZIFIA, JRA[iHITFXR-
SHPi&A% F#(IRSREBP-1c/¥1 1%, RARREARIE ™. WLE2,
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SRV, FXREGE 5, w0 Py A e 2 H

=IEIE K, FEdE RE TR S o, AT RS B it AR o
FRBHIITEH, % fE I RERE M HINAFLD R AL R e S
Hi R TRR, SPNAFLDH LA Ak B a1 .
2.4 FXRilit % A2 A42 2 B B A8 N Bidmt iR,
S5NAFLDRAER FEARSCIR 2, B 755 1518 1 ek
SyRATT FRFACI B ALAE, AT AT JhF 5 A e 1 SR AR
FEF P IR ] P o 25 PO AR A 2 J B g — BT LT S 3T
Kupfferdf il E b M3, @il tol IR 32 4R 4(TLRA) it
15 5 W S AT AT RN AR TS 1L, (AT LR 4RIt R
JE R TTLE FFAUA P 51 R P RIS SR T AR
15, SEnR T

ATPLE & G2 FIA1(ATP-binding cassette
transporter Al, ABCAV)EARIN) 72 040, EEAFHN
JUEL [T P A7 G R P2 i B 22 e L[] e
HMAEER A, KA 2 S ST IE FE RS 1 AZFE, fENAFLD
T I A W R IINAFLDEF FFABC A1)
BT IEH A, GRS T AW AT, ABCA LRI N
A AT P RE [ GO, R BT P R R AR, v A
YR fr(high-fat diet, HFD)i% SHINAFLDA B (5 1,
b T SRR AT 27 A7 5 B Mg 245t 3 gk AR AU P A A ] e
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K M T FE UL HH 9 7 5N A F L DB ¥ 25 SR, R,
ST FHF IR IR [ P B P35, ] RENAFLD = A= — 5 A

DI E RN T HEGENAFLD I R IR T
FH I B R,
2.4.1 FXRiBiE % ANl #4980 AT I Az B B &) iz 7t iR 49
AA: [H B2 T AR AL & R IR TR FE AL, S E 4
JIELTEE i 108 3 S8 A6 A A, b Ay O e 1 7
FELE

WIHTSCHTIR, FXRAEGE 7] SHPIE 8 /N YT IR
b, SRR R 1 2H - op — SR & AR A2 DUIR Y
FR A BRI GRS, 7o LBRCY PTAD R/ E B g RN
27a-FABH(CY P27AL) A s -FXRIENE J5, 1ZE IR
IRPRAR, MR R s/ A ] I 21X — R A i
A BIEYT R (& R WX —J5 T F, S ikss 7 iE
fi e [ R BR ) e A, (B 53— 5 TG, RV T BRAE A S
HENzIE, 0% B FXR, JEM# i R XR-SR-BIiE
845, SOV P00 %o L e ) SRR AT, FXRIHS i, 7]
SRR IS 22 e g T IR 2 1 2 el i DA, (RRE At L2
AR K P PR DR o P 5 2 1.
242 FXRi# it EAABCGS/ABCGS#4 F ik 1=t AT kA2 ]
BE e RN AR/NETH, ATPS & B EOGITEK
J&(ATP-binding cassette, subfamily G, ABCG)IJ/N2f:5%
1ZE AN ABCGSHIABCGS LA — AR 25 T4
Je e (¥ A A A T IR e 1 R R
WHI70%2190% ™,

FENE N B, 25 R ABCGS/ABCGS, 233 EL
PRy BE [ B HE R D, " IRINAFLD JEY; I ABCGS/
ABCGSItFik, T GE 5 FF A 1 HE 7 22 0 i B 231K
Pt, SMINAFLDA 3 /EH"™. ABCG5/ABCGS/& T 4nf
XEZAR(LXR) oV B B 124 s A i U0 DX RS v 55 3%
PR FIE, FXRI AT SLXR ot FFEH, 855 T
ABCGS5/ABCGSI1 21k~ i H Ry iR & & s o)
FIFFIEABCGS/ABCGSHIMRNAZK -3 LT FHEXR
-1, AL B AT AE 2.
2.4.3 FRX 5 LXRYrF % -5-SR-BI#Y & & 4% I 2 o 3¢ o
B 6 AR I S RN I 4 NG O ] e 2L B Aokt
(chylomicron, CM)~ 44 P45 B PR PR T 7] et K 5% i
&2 F(low density lipoprotein, LDL), 28 [z 1% 2 B AT
DA A S 22N LA FH, 22 4% AFORE [ e ) el v 2 32
5 M (high density lipoprotein, HDL)#ZR F:HlElL, izi%[A]
JFFAE, St L R 3 e b A 200 B 1 JHF PR PR30 1) 5558 (re verse
cholesterol transport, RCT). 7EIZ 1AL 2+, HDLH FIH
[&] EEFE(cholesteryl ester, CE) X AJ 7E 1ML 3¢ AH [& B g 4% iz 55
H (cholesteryl ester transfer protein, CETP){I{E ] N & 16 &
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VLDL, Ja3#& Xt mid A2 NLDL. f)5, HDLAILDLH )
CEHIFAEBZE T #3518 K2 /K[ (scavenger receptor class
B type I, SR-BI), tHFR g% G 82 E 32 f4 (high density
lipoprotein receptor, HDLR)| AL ZE E g i A 2 & (low
density lipoprotein receptor, LDLR)/ ™5, %12 A\ T4 .

SR-BI 2 4341 T AR A Z HZ, AH DA 2255
BONEE, FEAAE T A0 S i AR N T
AT A TR B A RAL ST Fig. 2. i
2 HA ST EXHDL A (I CE, 404k A NE AR, B
ft FIRH LG R I R R

B A, LiIASR-BIFIAA 4 #ENAFLD™, ff
MFXREEFNEGTNASHE MBEALS, Al WZE3] 0 Rk
HIkE, CYPTAIRIEPEK, SR-BIRIATHF, FIR{#13
NASHI¥ ST Fa AR AT FriF 5™, FEF XREFAE /N BLRE
SRPSR-BIRIAID . MAR/KF ™, B T FXRAEV
TR ENAFLD S TH VEH. SRR/ R
J& AR EFFESR-BIFImRN AR (1K B8 75,
A RE-SNAFLD R A= R L 25 PR FH; (R AE AR 15 11
AR, A MEZFISR-BIFRIA M RAE™, 5 Bix — L
A Al HFXRIEE 3 5.

FXRATSR-BIFJH LB R, AFIAA, 5
IS SHP-CY P7A 1 11 1] JIFL [ 7 ) AEL 1922 ) A0 26
8L, FXR[FIFEEIIFXR/RXR 5 — R AT i T SHPFRIX,
HLRH-145%, #EHISR-BIFIRIA; [FINS, 7ESR-BIf
JAE T X IFHEAT R IFXR/RXR [N TG, 5 — T
WL I, FXRIEEEH K IMIE N T HNF4olf) & K,
Homrad /N SR-BUR 8+ XA N & 7 41 THNF4a
GEAAT 55 B SR-BIF R IAT,

2R, SR-BIFRIA T 1T 58 5 X2 14/
KB FEXZARLXR/RXR) K R AEY). (E MG ER
A R, TC T8 B FF X RSN 718 L X RSN 7,
HICTEFE S R-BIfFI L (R ek 1 — 38 B FH I v &2
FARE T R B, FXRATSLXRYMA, (kT
SR-BIffI#Es%, M55 HZRIA S80I L ] 2 &,
LA A 7 AELXREGH RS HFXRA 57,

IAh, SR-BIAHZ 3244 [F 2 47-1(LRH-1). 1%
WIBE A SETE AT 32 Ay (PPARY). SREBPZEHITY,
UWIHNF4a ] L IPPARYIFIPPARY2, #E 1 - iASR-BI™;
54, ZSREBP-21#% 11 fiiNiemann-Pick C1F£ 155
(Niemann-Pick C1 like 1, NPCIL1)t5H[E A =
FHEH, (B A 78 2™, X LR BT 5FXR
Tk, BAAMLEIEA Redt— L.

3 &g
REFEA QBRI 103 52 R, B N AMNRINAFLD & 9% 3%
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# S IIE I = (e %A, NAFLDIVR YT SRIE £ 27E Tk
EYFACH . RSO BENAEYE . FET 44k 557 .

EFSINAFLDE AR st BT, 2

R A2

YR Z RIEAEAR, JF55 Sl REt e, (BFARARER
F. FXRAZ—MER A A BN TS, AN REE
JIE TR AR R AR DG (1 LA, FLIX S A # At AR E
LA S 5 TNAFLDRI R A 54 . AEXRNIGTTY
FLRURE 2 MT AR TP BL H AT EARFXRET
KRG ZE HANTT, AH R AE In PR ER R B, HIE
82 FH T I R 7 ZEREAT BEIR A BOIRR.
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Abstract

BACKGROUND

Acute kidney injury (AKI) is a common complication of
decompensated cirrhosis with high clinical mortality and
poor prognosis, of which acute tubular necrosis (ATN) has
the worst prognosis. Timely and accurate identification of
ATN is a difficult problem to solve clinically. Previous studies
have shown that urinary neutrophil gelatinase-associated
lipocalin (NGAL), trefoil factor 3 (TFE3), and kidney injury
molecule-1 (KIM-1) have potential value in the differential
diagnosis of ATN and other types of AKI in patients with
liver cirrhosis, but they still cannot be applied in clinical
practice due to the low diagnostic efficacy. It is necessary
to further explore whether the combined detection of the
indicators can improve their diagnostic efficacy for ATN
associated with cirrhosis.

AlM

To analyze the value of urinary NGAL, KIM-1, and TFE3,
either alone or in combination, in the differential diagnosis
of ATN in patients with cirrhosis complicated with AKI,
and explore the cut-off values of urinary NGAL and other
indicators in the differential diagnosis of ATN.

METHODS

A total of 190 patients with decompensated cirrhosis were
selected, including 108 patients with AKI. They were divided
into different subgroups according to the cause of AKI,
including 33 cases of prerenal azotemia, 27 cases of acute renal
injury with hepatorenal syndrome, and 48 cases of ATN. The
value of urinary NGAL, TFF3, and KIM-1, either alone or in
combination, in the differential diagnosis of ATN in patients
with cirrhosis complicated with AKI was then assessed.
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RESULTS

Urinary NGAL was of great value in the differential
diagnosis of ATN in patients with cirrhosis complicated
with AKI. The area under the curve (AUC) was 0.902;
when the diagnostic threshold was 271.8 pg/g Cr, the
sensitivity was 81.3% and the specificity was 85.0%. The
combination of two biomarkers could improve the efficacy
of differential diagnosis, with the diagnostic perfomance of
urinary NGAL combined with urinary TFF3 being the best
(AUC = 0.933, sensitivity 85.4%, specificity 88.3%).

CONCLUSION

Urinary NGAL, KIM-1, and TFF3 are of great value in
differentiating ATN from other types of AKI in patients
with cirrhosis. The combined detection of any two of these
biomarkers can further improve the diagnostic efficiency,
which is worthy of further study and clinical promotion.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Tib 2
B=

&M B 4% (acute kidney injury, AKI)Z kA% 21T AL
WEFF IR, BAATES AR E, L
W &bk B0 B 3R 28 (acute tubular necrosis, ATN)TRJS &
£, Bt AR IR R ATNGZ G JRXE VA SR 2 04 191 48, BR
B R, A PP dn BB i BAR 5 S RS
& (neutrophil gelatinase-associated lipocalin, NGAL), =
v+ B - 3(trefoil factor 3, TFF3)& B-#i4% B -F-1(kidney
injury molecule-1, KIM-1)f FAF AL AL o ATN S HAl %
A 44 AKIAR 42 04 23 5 W IV, A95 WT R AR AR, 475
FAEENNE R, % — IR T AR AR R B A0 AR
TR AT E M 2T T AT REALSFF ATN 69357 2 Ak

V=/:4

M IANGAL. FKIM-1. A TFF3% % 7 45 47 18] B A
M AT B AL A 5F AKLE: - o 24 T ATN &9 255 3457 i
18, B3 ZENGALSF 354748 TATNE 5957 64 Is ¢
{EATHE— B R

TE
PEER R AR AL B AT AR AL B #1908, 3P A FFAKIE
10841, ARIEAKIE B 2%, R F) R4, 6L3E334) Baf it
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R g, 2700 BT B4 A4 2ok B B A R 4845 ATN,
HRIENGAL. ATFF3. KKIM-1% 354518 75 G B A
FEAT ARSI AKLE P 3+ T ATN #2553 17 1L

ZR

FNGALST THFAALAFAKLE # P ATNG X714
BT EAR 5, =ik TAE & F @R (area under the
curve, AUC)-20.902, #5715 FAE 4 271.8 ug/g Crit, 4
B JE A 81.3%, 41 485.0%. J5ARBEA T35 55
B Ae 1, P ANGALBR A K TFF3895 W7 4k ) 3 5%
(AUC = 0.933, #RE 1 85.4%, 45 5115 41 88.3%).

21

JFNGAL. JKIM-1. FTFE33F %5 a8 1L 4-5F
AKIE# PATNG 4o K RAKIH 28, 2R 4547
8] 89 BR A <T i — W 3R IH5 T 2 Ak, ABAF 3 — AT
BN RS

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

REEIR): MTALAL; &k B 4145 ; NGAL; TFF3; KIM-1; B4
Al Sk B IR

BoDIRE: BAEFT R, Pk R I AR 2 B B
BEa. ZrHEFIAE M BT - LRSI &
B34 (acute kidney injury, AKT) & P 3+ T &P B & 3R
7% (acute tubular necrosis, ATN)5 H- i 25 A 6 AKTA #7269
SRR, AR Ie T A b = A Rk A WA S
2 FAFAEAL A AKTABE ' ATN #9417 2 8 & 35 7 e
ABATHE—F A5, IF LR I25R R Bl 3547 69 BB AE 38 Amad
TATNG SR B he, B& &4 e, Mt —FIRR
&Y

SRR 21855, XE, iR, TIE, ST5. FPBNGAL. KIM-1. TFF3
BXETUUNAHECES RIES /) ERTENZHTINE. HFRENBHRE
2023; 31(19): 808-815
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0 55

S Hii(acute kidney injury, AKD)ZEAERE I HTAELL
B RIRHE1K19%-20%, 5 EH TS RAXK, ST
e 35 N B R BT ILAE (prerenal azotemia,
PRA). HELREEE I E 11158 (hepatorenal syndrome-
AKI, HRS-AK)F S4B /INE PR St (acute tubular necrosis,
ATN) =R, 0o T AN RIS R A KT 5] U T 454
PEE 11 ATNIR S0 T s e 355 2R 97 77 X 2 o5 il
JE I B BRI R, M I PR A e 1) 1) 8, PR ATN T
JE 2, T IATNG B AR, & R 5,
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R NPRA KHRS-AKI, A REASRIEFREY &
B W AEFIFIIRTT, STATNTERL, 25T,
1 BN D Re a0, SN ST AR T AE T,
DR, S5 0 AT NSO T3 45 TE R RV 7 IR LRI Tt 1
Sy ELEL

SR, H BT e 2 0 AL 38 ATN I TC B2 K 77
%, A RGO TFBod kT — SRR EY), B
PR JR R F (Albumin) sl SRANHE 7> B (FeNa)™!
&, WERR PRI, 72 E PrIEZK IR 201 54EFe F (revised
consensus recommendations of the International Club of
Ascites, ICA2015)1, AKIJ5 SR AR il 55 VLT 281k
RAZWTH. SRT, ML 3R IR R 3R 5o, SEANRE
B FFREAL AK TR R, TCA2015FRFaH HH A IR R —
SEHT ) A DB R G R M TR O 0], S (1) SRS T TR
S, PRI PR i W i il A 5 MR iz 2 2 E (neutrophil
gelatinase-associated lipocalin, NGAL)YE 4 7| ATN -5 HoAh
FRIAKIF S EEEAY, B4i5 K F-1(kidney injury
molecule-1, KIM-1)H1 = [ -F3(trefoil factor 3, TFF3).
5 1] £ i RN 24 B R N R 24 ot A LR 5 e B
TBURAIR S (0 PRV AE 0 354, E I R ATRIE T8 AT PR
PRI P I 25 P B AR, BEAEIIE 5T R JRKIM-1 /1
TFF37E AL & I AK LR - ATNA R ) o 58 24
FV, BARE . K TS B AERTS JRIHNGAL . KIM-
1. TEFR3EHEML & IF Stk B 4 s S Sk B/ INVE IR B
H 55 B2 WAL

ARG FHAE A AKTER 3 (1) I 62 E Wb SRR 52 A
FAF PR EVIME. (H bR U E ARy
B, BW VAR NIGIR . V2050 B, P Ek
PRI A_E B AR BOIRE A I AT DLSR =12 T R SR AR
SevE. SR, FEARICE XL 58 ATNIRZ Wi 0 (B T
TR, AW BRIV A E VIR S48 S /EATN
5 A AT EE 2 Wr b ANE. fy A F.

1 SRIRTSE

1.1 A RGN T 2021-05/2023-0 1 EESEAT: B TR
758 = A B B A RE S R BRI R R 2758 — R Bt (1682
WIFFREAL S5, ARPEFERR bR RR49241 S35, o Rk
YL IR R HE R 252481, FL RS 14 B s 1 £ 3 695, IR
NTCREAE GORHI62451], oA A Wbk 5 A7 193641, FET1
3945, oAt 5 K1 34451, i 2 I HUTFAE Ak S AREE T 22 3190
i, F0FE 1086 AKLE# S 82| JFAKTE#, AKLEF 1,
FE33%IPRA, 2765HRS-AKI 485 ATN.#%HEIC A201545
A X AL AKT R PRAGEA T2 T, 1220194552 HE 11
XFFICA2015 (%M 78 B HT R Rf 2 HR S-AKT, AKIf %
SRR YE T e O RTE LS TIRTT, H ML TR .
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ATNFISWIbsE: FRT AR, 456 7 IR o =
Kl W2 DLNANARAE TR 3N ()38 AR 2 %L
(fraction excretion of urine sodium, FeNa)>2%, (2)}Ri51% &
<400 mOsm/L, (3)}R4#1>40 mEq/L, (4)171E AR e B At
B,

PINFRIE: (DAL AL BRI N (2)% 50
TE R, B RS HE i, 33 mo LK
TR TR @) FR KT 1855,

Hebrprite: (DA BB L EBUENTIR TR L, (2)
M TS ' R (LTI AME =4 mg/dL); ()& g,
@Y, FRBR ARG MR RIS .
TE IR (S)TH MM 2 B A SV o 1) SR
1.2 773 B PR ISR SRt AL (A
HRERBL . W MR BB AR TR A
Child-PughiF/3, MELDVF/3 45, V£ L.

AR LS /A AKIH B E AL H IR B NAK S
124 hN M 553K, AEAKIZLAE NBE G 24 hifd Bk
HAERKG 24K, BUR FR10 mL, F3AES 0210 min(1000 rpm),
IERAE-80 CUKFEIRAT-

FRAHIREIN: AKIZH R A AKUG 553K 1R bR A
MINGAL, HREAKIE24 hiN JRBR A TFE3 & KIM-
1, NG AL IR F e 34 58 G 28 355 S LIy /E R T 28
= B R OREEE R R 58 — R ek g BHE A E T
82004 H AN A /AT EIEATINE. KA ELISAIAR&D
Systems, Minneapolis, USA)E REEERNR S — ERlf
PRAS IR A e B RV - I KIM- 1 RITFF3.

St A0 R B @It SPSS 2,040 4. i 2 B
FEAT I3 70 A 1) H & H - 35 £ AR i 2 (mean £ SD)
For, WA ) LLBCR ek 36, 2 401 bR LA
ETE b T | S TR == e VA S L R A
FKow, WA R LR FWilcoxonFR AL, 2 2H 1AL
BR M Kruskal-Wallis®k fKC 5, 7 28748 5 LB (%)
For, MR TR, thig, B350 P<0.058L
°P<0.001(P>0.054NE). WA —FHh B4 —EPMH, N
F¢P<0.05F1'P<0.001; 5 =% N°P<0.05F1'P<0.001
At I NEP<0.05F1"P<0.0014%; Fl 32k % TR
fif (receiver operating characteristic curve, ROC)H#H£6#%
FZWIRLGE . 12 Wl {E, HhZE T i #H (area under the
curve, AUC)H I 1, 2 W {E s,

2 BR

2.1 ATNZL LS H4t £ A AKTZR 18] A K 4 2 A S Ar &
M KPR ATNZH S HoAt S8 Y A K T B8 11 A 08
BIE . BrR BEab B E A R
TEFALIR 2 R G L, ATN A 352 A
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B I FERR, IE/K K2 & T H AR BIAKIA. #Eid
Wilcoxonfr 46 K FLENGAL. JRKIM-12 R TEF37EATN
b T HADRBIAKIA, WA ZE R AA G #E
SRR

2.2 RE R A AKILIE A& 947 &M K- e ARG
— BT AN [ R AK LR R A= b 5 A A 1L,
I AR R A AR A 5 2 (AEAKTAL) S Ag R R A &
HEATEL A, i3 Kruskal-WallisF AR 56 & B, FRNGAL.
JRTFF3 B JRKIM-1TE {8 RS e A EAKTEH AR Rk 72
Ft, IRNGALMRTFF3TEAFAT S A AKIZH e 2 45 B I
KTAEAKIA, Z5A g #E L, (HRKIM-17EPRA
JHRS-AKIAH &3 i RIEKF5IEAKIZA L, ZR7T0
Guit R S PR B O EE ORI, 3R AR AE
HRSA5PRAMFRIAE Z R TG0 #7 X, HArEuE
TAEE R, A M TRARTEATNAL FHUE I 2 K TPRAA
JHRSHL, 22 5335976 Giit 243 X, VEWLZR2.

2.3 AMArE S TATNG S B UL ARE0 T — 25 F]
FAROCHI £ A5 2L Mt broxd T AL & IR AK LR 3
ATNIJIZI N E, SRFTFSWENME, 5 & IERIA
(1154 VP B ThAE R AR (FeNa & R Albumin)idE 47 %
Et, 3N EAR I EARIZ Wi R RE Y B T FeNa 2 JR Albumin,
LW i R JENGAL, AUCHE0.902, 2 Wil A Al
4271.80 ug/g Critf, BUKEH81.3%, it 485.0%. H:
K, FabrdL A IR m R WiRE 71, o JRNGALECS JR
TEE3 {2 i 1 5R(AUC = 0.933), H K ZuNGALEE &
uKIM-1(AUC = 0.918), 4= T FeNa% AR A HEH, 71
73, ROCHIZE I LI 1.

31718

AK AR RAREE AR Ak, S 18 in 2t FFF 3008 1) 5 WL
i, FHRNAET e HIG PR TS 22, B fff b 4 1 AKT
MR, X T8 SR YT ROCE TS Ty I, LR
] R 3 TR 50 435 ) 2 55 45 £ AT NT SR 2 e AR 0 15 A e [
), H B Rz N GRS W BT LA
MSCEL, BTIIRTFC AR, FRNGALYS T % HIATNA —5E [
G RANME, {H A2 WG SR AT 75 2208 58 2 1 78 ISR IE,
HIZW e A IR, AREAENIZWATN [&brik, anfi
HBE— 05 m PRN G AL F I AR 2 W1 RURE T T80 1R T
A EH RS AT, JRNGALS T ATNZ I 2 6E
L, AUCH0.902. # 1B A271.8 ug/g Critf, HUSMEN
0.813, Hr5FMM0.85. I s, HAthFa bRl JRTFF3FI
JRKIM- 1A ATNH A B a1 S e Wi e, 4 A%
(R R FRFR LA AT g S 2 W RE /), L JRNGAL
PG RTFF3RZ e /i m(AUC = 0.933, Uit N
0.854, 'F 7 °H0.883).
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GambinofIPianoZ5!20224F 78 & KA i B o0y
W FHUE S IRNGAL R LAIX 7 ATN(1162 ng/mL)F1HE
ATN(PRA. HRS-AKIFRGBIAKIK K ART. 11151109
ng/mL), P<0.001), 2 Wi AT 59220 ng/mL(AUC =
0.854, R N8I, Fi w1t AT8%). Fi P IHL A L
TS T R EE IR, 435 A Huelin' "% A20194F
TEPGHE A ELIE B AN % 32044 HHAEAL A5 J R AK LR I 2,
WFFEUE S R AR AKTER 3 R JRN G ALK AT NP 4853112 Wi
e, 12 W EIE 9220 pg/g Cr [AUC = 0.87, (95%CI:
0.78-0.95)]. 73— 7t ~20214F Allegretti®h N7 Iy
T RN LRI, B9 B R RN G ALK ATNIF 2 W
Il FH1E ~244 ug/g Cr{AUC = 0.762, (95%CI: 0.682-0.842)].
AR R B JRNGALIX 4) ATN S HAR KR AKI(EL
FEPRAMHRS-AKDHIREIL S, G FHETE271.8 ug/g Cr
i, AUCH0.902, s ~0.813, 544 80.85, S
HIZRABAAI 7T 45 FAH LIRS AR 2 W R T £E, 2521
T DAERIBE AL, PTREAR HH T4 T R AR A58
Holl, ¥ PRNGALH R WUEH B G @A TS0 E, HIEH T K
A AKUE I3 R I FRBRAHEA TR, [F]HERR G
I T, phah, IS4 R R TS5 ABEAR
Al BEAREE /N R A FAR DG, (HEam S 2, A
FIE K N AN RIS 777245 e 5 SR i) — Sk
F B, NGALTEA [A] B ZFA R 40 N B0 T-ATN
A R AT S22 Wik gl

KIM-1/2&—Fig i A, 1E1EE B HL L PAR
ik, ARAE G/ NETEIT /N P 2 4E R R B R AR,
AT AR T E SEFAE A AK T B2 W 0058 2L A= b ) B
A B AR T HKIM- 1A TR SR A Sk, 76 S H:
fhgs B IR RIE, FN ARG RE R, 5
TAE R R IR, DA b A B A9 E (I R A EAE
DR, B IR, JRKIM-17EATNI R 5]
i S EEH, BelcherZ B9 1 FRKIM-1%F T FFAEAL,
G IFAKITATNAIA —E F401EH, AUC = 0.639, Ariza
2SI T 2 IR K IM-17E AL £ I AK LR IATN
A — 2 SRS E FH, AUCIH0.704, BUBNE N67%, H
S NT4%. AR R IURKIM- 10T ATN 4502
Wit A 240, AUC = 0.821, BUskit: SR 8 Kk T
80%, AVETEMImIRANMA, (EAFEE— ST,

H TEF34 A I LK, ARG IR o] e R AR RIEH —
BT WS 2 —, KRR iS5 BRI,
TEF37/E MR (¥ R A= B R R v R P s (™, Bt AT
XFTFF3AEY 2B DG, TR B AT 25 A0k i) 1 FH 7
B SRR 220, A IR SR Y, TRR37E s
A FHAKIHFNT T ATNA BT 2B Re, AUC = 0.824,
BBURRE N75%, Hr5 1 A8 1%, #iWT A°M3040 ug/g Cr. {H
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R 1 AINASEMEEIAKILABIZRN LA E YRS K F LR

EVRFEY) ATN(7 = 48) EhZERIAKI 7 = 60) P
FH() 62+ 11 63+10 0.060
BHEEBI(%) 27(56.3) 34(56.7) 0.132
BFIEN(%)
SIS 13(27.1) 18(30.0) 0.842
FERRIR 13(27.1) 19(31.7) 0.810
BIWNE 8(16.7) 11(18.3) 0.098
FFERERN (%)
RS 22(45.8) 27(45.0) 0.172
SRR 11(22.9) 12(20.0) 0.145
RECHBRBIETR 5(10.4) 8(13.3) 0.390
EBREIEASED AR 5(10.4) 6(10.0) 0.270
BEREIETR 4(8.3) 5(8.3) 0.472
Hith 1(2.0) 2(3.3) 0.069
FHEICFHAAEN (%)
=Y 36(75.0) 24(40.0) 0.005
HF RS 5(10.4) 10(16.7) 0.155
Bhhatm 20(41.7) 31(51.7) 0.093
SHEER
AT (wmol/L) 214.23 +88.07 156.43 +39.41 <0.001
PRZEZ(mmol/L) 23.81+£8.83 18.10 +6.09 <0.001
5/ N\ BRIEYZR (mL/min) 69(60-102) 80(50-94) 0.090
FRENHEIE D %) 2.1(0.8-2.5) 0.5(0.3-2.1) <0.001
FREBE&EB(mg/dL) 73(48-94) 26(23-60) <0.001
AHAESHR
BE8(g/L) 28.23+4.10 30.02 +7.56 0.120
RHIBZLZ (umol/L) 107.10 +53.16 47.32 +169.31 0.182
EbMmEEE 1.554 + 0.52 1.70£0.79 0.352
RRINBIRBNE (%) 41+17.87 58.40 + 26.40 0.873
Child—Pughi¥4) 10.72 £3.32 9.80+2.54 0.071
ER(mmol/L) 130.12+4.12 130.32 +8.21 0.132
MELDIEA) 30+8.5 25+4.8 <0.001
FRNGAL(ug/g Cr) 371.8(227.8-821.7) 69.4(49.4-196.1) <0.001
FRKIM—-1(ug/g Cr) 1.69(1.23-2.64) 1.02(0.73-1.13) <0.001

PRTFF3(ug/g Cr)

5421(4585-6338)

2377 (1652-3425) <0.001

ATNA vs EIZHIAKIA. @I ERDE + REET PO ME VS ESEINBRNTAEDIRSINIE. ATN: RIETE/NEWIE; AKI: BIMEEIR
{0; NGAL: M R4BIRERBEs RIS CEED; KIM-1: BR{hE<-1; TFF3: =[tHF3.

R LR, HTtm LA 58/ NE B

K, BEAIRES JOE B INEIE R FAER OGP, ENGAL K
KIM- 1T+ LA AR A, (AR IR E— DR T A
FiH, JRTFE3NT LA AK T ATNI 45012
Witg — e E, AUC = 0.807, 5515 N85.0%, SUEE N
79.2%. TFF3 AT RERCNAK T A Pbn 58, FLRiH KAE
FAMLEMTE 5 7E 2 A0 BTRE I AR 70 i — DR R,

F B — I = AR SIS W AR A TR, 17
AEEAE NGRS HATN &b, BEAE 78 SR, £
TEFR A REdR mob T AR & FEAKTH ATNIF 2 7
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IHERRPE, L5 R8BI PRI AR (AR 7 ) 450 2 BT RUAR,
AT TR A P TFEAR /AT ATN AR FZ (. AR
gt R R, IR FRICA BEE— D AR AR AT T
JHAEAL 3 T ATNI 2 W 2k Re, Hrh FJRNGAL+JRTFF3
LW s, AUCH0.933, BURE 985.4%, F5 R N
88.3%, FHAEF T ARSI REe, H 5 R W] REA
PRI I T AL AS [, ASTRIATLA e b (AT e 25 ] 3
—BIRF WG, A FREZHARRIUE, HTFF3SE
N b R A HAE A S, AR A ARG e PR 5 25
WHE 2, TFF3TERHEL & FEAK LSS T e A5
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R 2 NEEAKABEVIREHIKT LR

FREMIRGH) 2R = 23) JEAKI = 82) PRA(7 = 33) HRS-AKI(7 = 27) ATN(7 = 48)

NGAL (ug/g Cr) 19.3(6.6-36.4)  23.4(9.9-40.9) 68.7(50.1-144.2)>¢  80.0(48.4-212.6)"¢ 371.8(227.8-821.7)>%™"
KIM—1(ug/g Cr) 0.72(0.13-1.36) 0.67(0.18-1.53)  1.02(0.64-1.10) 1.07(0.83-1.81) 1.69(1.23-2.64)>*"
TFF3(ug/g Cr) 323(183-429) 373(189-532)  2592(1794-3368)>¢  1993(1207-4289)"¢ 5421(4585-6338)>"
FRENHEBE D £ % 0.5(0.3-2.1) 0.5(0.4-2.1) 2.1(0.8-2.5)"
BZ&EB8(mg/dL) 25(22-34) 29(24-89) 73(48-94)%9

JEAKIZE vs PRAZH vs HRS-AKIZH vs ATNA. @ BUEIDE + ivEEPREIUOEN TSR AR EMNGIENE, °P<0.001, BN
FRAALLER; “P<0.001, HBEIBIRSIEAKIALLER; °P<0.05, P<0.001, HBEIBIRSPRAALLER; %P<0.05, "P<0.001, HHEIEIRSHRSALLE. NGAL: ChiIE
HI4BIEERREB XSG ES; KIM-1: BIRHET-1; TFF3: =[tA=3; AKl: RMEIR; PRA: SEIMERINE; HRS-AK: FFSGRETERMS
DAY, ATN: RS/ )BIAZE.

= 3 ZHIATNHIROCHHLZ:

EYRREYD AUC P Hili NRE UK AV
FRNGAL(ug/g Cr) 0.902 <0.001 217.8 85.0% 81.3% 0.663
FRKIM=1(ug/g Cr) 0.821 <0.001 1.19 81.7% 81.3% 0.630
FRTFF3(ug/g Cr) 0.807 <0.001 4428 85.0% 79.2% 0.642
FRNGAL+ERTFF3 0.933 <0.001 88.3% 85.4% 0.737
FRNGAL+ERKIM=1 0.918 <0.001 85.0% 85.4% 0.704
FRKIM—1+ERTFF3 0.810 <0.001 80.0% 85.4% 0.654
FRENHEIE D %) 0.708 <0.001 1.05 65.0% 75.0% 0.400
FREZEB(mg/dL) 0.756 <0.001 385 73.3% 87.5% 0.608

ATN: BIEES)VEIASE; ROC: 18 TIFIBEERL: NGAL: P RZBIRERES B RIS UG EED; KIM-1: BIRIHEF-1; TFF3: =[1HF3; AUC: £
ANEI A

Hh sk
— RBEZEH
— RENHRIEL
—— JENGAL
—— JRKIMI
JRTFF3
JENGAL+/EKIM
JENGAL+TFF3
— JRKIM1+TFF3
e

0.8

0.2

0.0 L
0.0 0.2 0.4 0.6 0.8 1.0
15
DOI: 10.11569/wcjd.v31.i19.808 Copyright ©The Author(s) 2023.

1 YRR SYINIROCEIZE. JENGAL: ik ZmiEiAE NS FHEEE 1, AUC: B4 FHER = 0.902; JRKIM—-1: SHEHEF -1, AUC
= (.821; JRTFF3: =M-K7-3, AUC = 0.807; JRNGAL+JKKIM—1, AUC = 0.918; JRKNGAL+JKTFE3, AUC = 0.933; JKRKIM—1+JK TFF3, AUC =
0.810; FREATE T, AUC = 0.756; JRAHRI %L, AUC = 0.708. ROCHIZE: 2 THREHIFITIZE: NGAL: sk il RitE e Tus a8 1
KIM—1: B F—1; TRF3: =HEF-3; AUC: fi4k NEif.

—BHR. HEATBRA AN, S [T DAAEAI 50 h B 2 R BRI 4R
ARSI A UHT AT RN FHRAR MBI AnfOail, PRI B TR AR IS W 2 fE. A SLI0 i)
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JRIRMEETREA RN, B UUMENEFZEIE IRR AR
Ve NS R W E S ST R R .

ITAER, B B AR EE AL & FFAK TS 1)
Sl SRS W . TS KR TT R TN T R
@ I HT S, KEBFFUESE, JRNGAL. JRKIM-1 /2 JRTFF3
SRR SRR X 4y AL N B ATN S AR
RAKIL, HAPRNGALHF AT i 2 HAESEREE A I AR N H
A R, HISEHS TR, 2 dh. K
FEAIE RIS, IEAh, PSR AR B 2 TR AR 5 Ao DU
X T AL N B ATNSE 502 W KT EE AN B AN B,
BRI, 2, S A br S A BN
JHFAEEAL £ 3 AR ST AN R R A, JE 45 W 1k ' 4
PS5 F B, 3T BRGSO A =T AR
EHE AR,

4 &g

B, Wk AR T AL AK T2 I X 3
JZWT, RNGAL. TFF3. KIM-1J4RARAIBCE T4
AL AP ATNA FLAt SR A AK TG B 2 (I PR AR B, (1
TR DR T LIRS

NERER

[oad HE
TRE=

B i (acute kidney injury, AKI)& JAREEI i
A WL IR RE, T8 BAE T2, IhR BRI
AR B P 2 B /NE R St (acute tubular necrosis,
ATN)YXTVRIT 7 SEII% 8 S 08 Pl s -+ B2, T
F ST S, BRIV ML 4 i B e I A S i o i 8k 2 1
(neutrophil gelatinase-associated lipocalin, NGAL)X -4 ]
ATNA RUFHIEEE, (HHZWIG FHED R &t B 205
HIZIE, bk, =M F-3(trefoil factor 3, TFF3) X 54515
[AF-1(kidney injury molecule-1, KIM-1)/2& I E R AE T
WA FHAKIF B A E R YR EN, X TATNS HAh
R AKIMAELE R LK E, AikGe i — PR
Fo IR AL WbR A B TR BRI G e U AE A 5
AKLEF HXT T ATN S 52 W 34 e,

Eal /A

ARG E 2 I AR TR A B, BSRIYNGAL.
TFF3. KIM-1 R F8A5 8] P P A A a7 10 46 ) T
L& I AKLE# TP ATNAEYIAR EY).

folig =
RIINGAL. KIM-1. TFE3 235485 A e ke 78 JFF
AL A FEAK LR o T ATN S S W iE, AR
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B2 K Aa T IR O TSR by, 08 BE TR,

L HE

EHURAEE HIRT AL H 5 19061, Fh &R AKTEE# 108
1], HRAR AKDIE K] 43 AN )20, 5334510 15 i 1k U5
JiE, 27 B R AR T B 140 8 A 4815 ATN, 481 IfIL AR
NGAL. TFF3. KIM-1 & $&hrEBEA R T ATN) %
HIER.

JENGALRF 4L A AK TS 2 o ATN 48 5012 b
W, 2k #H TAE#Z T fi#H (area under the curve,
AUCQC)/20.902, 2 Wil FE 4271.8 ng/mLI, HUKE N
81.3%, it N85.0%. FRIRZH& I m S iz WiEe
HA JRNGALEL A JRTFF3 2 Wi e J18m(AUC = 0.933,
TBURKE N85.4%, Hi- 5714 h188.3%).

LR

AGRI R IING ALY T 50 L & H AK TR # HHATN
HHABSMAKIWA EEMME, HARFRABCS R a4
EZWTRE 71, NGRS IE R HER i L.
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AGER O A O, BEA R/, HLCL LA i E
B R AKIRIZ Wibn e, 77755 SEBRts LA 17 1Y
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CoBIFTE, PRICA bR 5 AR AR IAIEE A 72 I AR (1 2
.
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Abstract

BACKGROUND

The standard of bowel preparation sometimes is not met by
using the 3 L polyethylene glycol electrolyte (PEG) method
in patients with chronic constipation, which significantly
impacts the diagnosis of colorectal diseases. Linaclotide can be
utilized for the treatment of chronic idiopathic constipation.
It is worth investigating whether linaclotide combined with 3
L PEG regimen can further optimize intestinal preparation in
patients with chronic constipation.

AlM

To evaluate the efficacy and comfort of linaclotide combined
with PEG for bowel preparation in patients with chronic
constipation by comparing with PEG.

METHODS

From July 2021 to December 2022, 120 patients with chronic
constipation who underwent colonoscopy at the Department
of Gastroenterology, the Second Affiliated Hospital of
Wenzhou Medical University were selected as research
subjects. Using the random number table method, the
patients were randomly divided into either a control group
or an observation group. Both groups were given 3 L PEG
and methylene silicone oil, and the observation group was
additionally given three linaclotide capsules. The score of
Boston Bowel Preparation Scale (BBPS), colonoscopy entry
time, the detection rate of polyps or adenomas, and the
incidence of adverse reactions were compared between two
groups. Independent sample # test and y* test were used for
statistical comparisons.
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RESULTS

The BBPS scores of the right segment, the middle segment,
and the left segment, as well as the BBPS score of the overall
bowel were higher in the observation group (P < 0.05).
The colonoscopy entry time was shorter in the observation
group (P < 0.05). The detection rates of polyps and
adenomas (22% [11/50] vs 46% [23/50]; 14% [7/50] vs 32%
[16/50]) differed significantly between the control group
and observation group (P < 0.05). The incidence of adverse
reactions in the observation group was significantly shorter
than that of the control group (P < 0.05).

CONCLUSION

Compared with the 3 L PEG method, linaclotide combined
with 3 L PEG regimen can achieve better bowel preparation
effect, reduce the incidence of adverse reactions, and has
higher safety, which is worthy of further clinical promotion.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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MR AR, PR ABFS % BBPSE RS £
2, M AT ] . 42(P<0.05). IR LA An LK LE
T B B A s 22%(11/50) H46%(23/50), MR 75 b 8 A
o th F14%(7/50)H632%(16/50), £ 54 it 5 & 5L
(P<0.05). IR R RS K A& FAKT 2 B4, £57FH
%uit 3 & L (P<0.05).

2=
FIIRERIEAS LB LB E A1 Baa 8 4P

e A5 TRAF BT i A B AR, AR BB K
AR, G, (AT IS R — P A
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Sl R Im B A2 W 45 B i B T B, g
GRS A 1) AR KRS ERGR T 7/ i dE 4. e
B HH, 18 (o s A2 i v S B AR [ 2 e i TR R,
[ [ i 2o = U I S D AN < 1 [/ @85
&, RO MRS LI 4 FEHfiR i B (polyethylene glycol
electrolyte, PEG)H i X DLIA 21 il i 2% AT Z R AR,
T2 52 Ao 2 R0CR,, L 2 B0 A e e RIS v ik
T — P 14N S B R A A 1) 1 R BRI - C 3 771,
H A CAE I8 B A AR3 04N 5 TR 7 18 R R 1
FRFI{EFL L7 5 474 {iE (irritable bowel syndrome with
constipation, IBS-C)™!. Ayt — AL AL 18 ML AL ER 2 11
TEHER TR, F2021-07/2022-12, B Birb 0 R FI3HL
HIARUERE3 L PEGHG FRTE I 75 G S PR 112
TEAT 45 N B T PR P A %, TR A 20 A T .

1 MRS
1.1 A4
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IVIIREME(E AP bR, Q). RRK TP IES,
RE A% M8 2R 58 U TE 2% SR R, B)RE AT RT3 d
FIAR A 25 AT AR HoAth 375 24
1.1.2 HepAr: () S EIE AT R B A B B8k 45
B AL, mEEY, hEEES . REMR
95 K 45 L e KR s () HA VR B R (S AR BRI 254 . AR
W PN oA B 0 T S T B 4k R (R (3) & OF
Oy F B BAE I BN AS ) RE AT A R IHPERG . K
P A (4 BEAEA I FAR L (HEEDIRRA . W EY)
BRAR. HIEF=AR GEHLARERSL); (S)RAHR 5T H 241 )
BN 52 1) R (6) IR L. H&iiia4«.
1.1.3 Bk 5 BLArf: () RIE T BAT I w44 ;
QBHEARTERE . AUER. TTEASHE; 3)ERIEH
WL

AW FUE I R R R B R AR — BR e Ae 3 R
2R AIZAHLE(LCKY2020-400), fTH B4 28 Mt R =
+.
12 7%
1.2.1 #ARZ 6945 T ISR HEZH 1) iz i vf 2%
EHE N85 % A160 %, AU K6 K #Ea = 0.05,
IR E N80%, EEE2E G I R AG BIRE A &, X
LA G %4815, K15 LA AR U7 B L LA20% 15,
BT E DN 120011 X B
1.2.2 o7 ik B BB 73R DAL E g 40 B
X A AL SR L. BTG Wt 50 5 A A 35 | () — o7 HL 8%
YE1000451 LA - 45 W e o 25 (1) N B R AR SE AR N Bt e 25
22 A AN 8RR i T T 45 T

STHRA: FrA AR A AT — KRB, SR
R4y R AAT4-6 h, ¥ PEG T3 LiE/K AT, 3 hNIkH 5
e, B J5 30 min P IR 75 AR A 30 mL.

MR T B A ATk & BRI R4, A
AT R LA 1130 minflj R0 KA 2290 ug, # 2
KA IR R IR €290 ug, 11§ 1 b, B8R 2 %
FEL AR T A % P8 R o IR FH 7 v (R R AL R TS 746 oA e 2
(290 ug), i fhsa: AERET, AR BRI BRI 2 TR A
.
1.3 WL 35 4%
1.3.1 M & A2 ¥ K A B (B -T+45 )
H B - e il R e B (R 45 M- L), 82 P it - i
T WE %% B3R (BB P S) VT 40 ik 418 AN [F) 35 V5 F2 FE 7 a2
(0-343, R 1).
1.3.2 4B dt Boat 18 BOE M358 Rl 5 WMk
G IR R T (S5 s 2 N1 B E B E ), R
TEAE R BRI 1A]>6 min. 45 %8548 N\ 2 8] 5 3B 11
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1.3.3 7.8 ) BB M B A ok Rk i S IG HER
T 1 SRR 38 o A A 2 1 L, R M S AR
HH PR R P S A 3 o A AR 1 L.
1.3.4 R B AR A F: KB e & FE v B
Wolay MKt JEIK. IR R RS IL IR KA
B NPT AR SGREIR B R 0%, RIS Lk,

it bR SRJTUSPSS 16.048 283k 47 $ds
Gt oy b, v R DAY B £ AR i 22 (mean £ SD)E
RR S 5 TR LR (%) RoR, R R
P<0.05% R 2 7 HA Guit 5 L

2 FR

2.1 —FE A 20090 B FH I ARFL T RIHATIE AR, B
PEATE R, B VTR K. 10045 B 42 35K 58 il 7 i
HER I 2B T Bk . o HRZH 53 1423401, k27491, P35
1 (48.919.8)%; Mg B 2441, Lotk26f, “FHFR
(48.3+10.3)% . PHLLTEAFRS R TIHE b 22 7 e e vt
2.2 il ik ki WHRATEL B, B ZEBBBPS
Vo S BT BT WS 4H.(P<0.05), WL#2.

2.3 Zpbr it BLat ) BOE M AEE R B IR S W aE
2 P45 i B IR 1A (5.1 £0.9) minkt(4.240.7) min],
ZERAGT2E X (P<0.05). PI4LIE Waidis ah 2 ¥
N100%.

2.4 17 8 W BRI e B PO A R DLEE3,

2.5 R BB R & Ak Nk

3 11E
45 H 7 (colorectal cancer, CRC) & FE & WL A% i
S —, & FEUBEABE T B DY R L. HAliit, ik
60% 1425 iz T LLIE I 8 BISE A Bk B T . 45 L iR
J&i(colorectal adenoma, CRA)&CRCHyx 3 ¥ BB,
WAL B R EAFECRCAICRAY. Z5i5ilE
NI ANZ W45 B e 2 ) T B, DR %
() B 2. TR 1R N &% 2 R B VA A R B v 4 e
AR K, 58 SHSE W B h 2t Rk ks, 6 Ao 25 1
) TE 2 R £ 52 B AL

PEG/& H TR BN 20— K g ig s Ry, 18
PEERLEZ M niEEs) . HEERe )2, iRz o
i, 503 v % ME FE B SR 3 o, SR FUIRPEGREAT i1
HER A ALK, HMELLORIESS 5 WE LT . 1B 22 30
TR, 18P RL 2 T8 & AT B fE G R R
2 A E A ST T EE R IR A e Bk
A PEGTENS It [ 35 h 1) il e 2 25U, R SE R i
TERBRIAEE, BAE J IR A A, —
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xR 1 RTMHSESER

WD DU

0 TORBEFBIBIATURIASES, BERIPRGIRTT AN
19 SHE. BRI, FREBRESIBSIRTDANEE

27> IARIEVIZRERYS, BIXBOESH. BRRIA. 2B
37 IPRSIRIIREY, BEATTHRE S ERRIA. 2R

® 2 MABENHESSELR

283l n BHERBBPSIES CPEXBBPSTES ZEESBBPSIESY BBPS&EiF4
PNEECE] 50 1.9+0.4 1.9+0.3 2.3+0.7 6.1+1.0
MZ2E 50 2.4+0.6 25+05 2.7+05 75+0.9
t —4.427 —7.203 -2.970 —7.592
P <0.01 <0.01 <0.01 <0.01

°P<0.01, SYIERLELLIR. BBPS: KT ipEESER.

® 3 WADETRNBELER

A3 RE2AN) ISP HER (%) FREBIME ) BRI S PR R (%)
WigA 11 22%(11/50) 7 14%(7/50)
P2 23 46%(23/50) 16 32%(16/50)

P <0.05 <0.05 <0.05 <0.05

°P<0.05, DXIIRALLE.

® 4 MASEFNRRNALERNLER

NI XIHR4A WIE4H 7 P
=i X0t 10(50) 3(50) 4.332 0.037
Bk, BE 8(50) 2(50) 4.000 0.046

°P<0.05, SIIRALLR.

6 DRI TR I, HAYS 25 Q4515570 (kIR o 120%. Stein IR, S5 4 R T EHE AR L,
FRLRREN), A FIAnAREAMEE I sb A B RN BT A RT1 hay T SRR, /£ iz
Fon ), SPEGECSEH W bPEGI IR, 840 4l [R5 TR RE A 2L Zhang 5L T 3 Flfip e &%
BTN, EX LN B2 R 7T Bt ohiG T SR RIRIETS W LA 321, SR 75290 ng MR Ak
BRI, k2 L PEGFEIEHER IR 54 L PEGHIEL, AR K&
ARSI S H BRI BECHI B SN, WIIEmaiy AT, SR R _EAE M8k A5 ik A v L FH AR5 ik
WCGMPIFIREE, TSI o6, (et ImiEifizh, B BREPEGTS St AT ImiE HER RGBT b L.
PR BURYE, IR ZIZ . BEAL AL R B, WREANAR, P AR
WE . 2RI TR L, MBI 22 5m BBPSIE S MHEPFIr B, SSRGSt 5, 4l
IBS-CE& A FHAESR, EMRIEAEARL GE B R IR v B A 23 5 2 (P<0.05). R IR TR i fik
SR i Y, TE—ANBENLEDR AR T, FEAUSIREE  B6G3 L PEGREMEHUS AR Il v s RUR, A4
WHLHT1 hiRFH290 ugIEADIGEAR, RERESREA  SipBRant e, JFt— P m et S R R, %
TR R S, SR AR LA fa (4 de. SIS IR T 4 hn - C o, bRz ReAT, 4 m
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H EHHMENR, 55E IS 4PEGE & (6, W] AgiEd A
I FRIAL A A A R TE TV A . W g2 rpol X i, 52
JERRAS RSN ZRAR T RIS IR 41(P<0.05), 25 FEAIR# ik
R BRI SRR O RBURKE, AT 408 et P A5 Bk R T
HE AT IEE. HREE R TO A RB— 5. xHg
PEEAL B A B T, 708 R A R & AR
IEIREEAT T, K A4 R 5 BRAE T U kAT EL, 25
Prbiks B ATESE dIARIIR ISR G 3 LR 4 R %,
REBSIRAFEON I B B v, BN AR MR 2
Drkan LEoRA, 1207 B U AR ).

4 g

Zr BRI, 53 LI L W75 S, RIS AR G3 LR
L W5 R S AT (M R OR, BRI LIX
. BORIE SRR R AR, Bz et i, Ee1E
i R L Pk S Al B vt — D). (HARHIT 7T I A7-7E LA
A RZAL: IR TR AL, HEEFEA R,
RRFBELZ O KA FORIRAVEAEZANH T %
A R,

=25

AL =
S 52

S i T A ANZ A B i B TB, M4
G A I AR R ERGRT 78 (i e, 181k
(ERR B H R I3 LI & I w5 I i LAk )
T HE 25 FTELSR AR, AT ™ B MRS A AACR.

LB
DA PGS F L 7%, iR
B 1.

In

e =l
RS RIS KB A 58 £ — W 5 SRAEAR IR (R A8 3 il
12 R A R AT

SR TG E

AN R HR NS M R S, SR BB R BAL:
LB A3 o3 pexet B A A 52 2H . %o iR 20 R 3 L PEG +74 H
FeESH 75 €, W SR ZHR FH 3 KA AR5 IK+3 L PEG+7H A .
LA B2 3 UBBPSIT S S Bidt Beit il e A
BB 1 B AR HH 2 AR R R BURAEZR. GRS HUBER
FHARSTAE AR B0 Ly R 6.

MELRABL B EBOIFr LBBPSETE ) B,
&5 Jip Bt RGNS 1) BE R 0 R A AL S 2 i R A R
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22%(11/50) Eb.46%(23/50), e P4\ RS Hi 2214%(7/50)
32%(16/50). MEHA R B A ZAR TR 22 78
Aauit2EE X(P<0.05).

LR

AARE IR E3 L PEG)T RAEMSME(EMEFH RS
ST R I e 2 OR, AT DARRARAS RSB R A, 24
PER R, [EAR IR EE 2D

=

53 L PEGTT ZAHLL, RIS IKEX A3 L PEGTT ZERe g HL
PR UF I TE R BOER, Bt iim, ERIER AR
PR R Pt — P, RRFEZ PO, KFEA
W FCRIRANVE AR AN 7 2 A FH SR
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Abstract
BACKGROUND
Early, rapid, and accurate prediction of the severity of acute

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

pancreatitis (AP) and screening high-risk populations have
significant practical significance in reversing the progression
of the disease. This study developed a nomogram prediction
model for AP severity based on echocardiography and the
systemic immunoinflammatory index (SII), in order to
provide new ideas for personalized disease assessment and
treatment.

AlM

To investigate the ability of echocardiography combined
with systemic immunoinflammatory index (SII') to predict
the severity and stratify the risk of AP.

METHODS

Three hundred and fifty AP patients admitted to our
hospital from January 2019 to December 2022 were
randomly divided into either a modeling group (1 = 245) or
a verification group (n = 105) in a 7:3 ratio, and they were
divided into a severe AP subgroup (SAP subgroup) and
non-severe AP subgroup (NSAP subgroup) according to the
severity of AP. General data, laboratory tests, SII score, and
echocardiography parameters were statistically analyzed.
The influencing factors of SAP morbidity were analyzed by
Logistic regression, and regression equations were obtained
according to the indicators with a statistical difference. A
nomogram was obtained and verified by visual processing
of the logistic regression model with R software.

RESULTS

After multiple linear exclusion of Th17 cells and Treg cells,
logistic regression showed that SII, BISAP score, CXC
chemokine ligand 13 (CXCL-13), N-terminal pro-brain
natriuretic peptide (NT-proBNP), left ventricular ejection
fraction (LVEF), stroke volume (SV), and early diastolic
peak velocity of lateral mitral valve opening/late diastolic
peak velocity of lateral mitral valve opening (E/A) were

2023-10-08 | Volume 31 | Issue 19 |
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the factors influencing the development of SAP (P < 0.05).
The C index of the prediction model in the modeling group
and the verification group was 0.955 and 0.979, the net
reclassification index (NRI) value was 0.590 and 0.572, and
the integrated discrimination improvement (IDI) value was
0.091 and 0.089, respectively. The SAP calibration curve was
close to the 45° reference line.

CONCLUSION

The nomogram prediction model for AP severity developed
based on SII, BISAP score, CXCL-13, NT-proBNP, LVEF,
SV, and E/ A has reliable predictive value, which can help
to guide the clinical diagnosis and treatment and control the
disease progression.

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

T I Heak A A TR 2R AR X (acute pancreatitis, AP)
TNEALE, ik @ AR B AR R AR R
FREXL, ARETRBCHE, 25 Lk KIEFRE
(systemic immune inflammation index, S I )4 APJ&
A2 & A TR, DI Ky AR IR T 7R A% Fa 08 T7
FRBHTEI.

V=14
it oA B o E . S XTAPRKFALE TN 48
Fa et BAE

Vi

HIR2019-01/2022-123% R4 49350651 AP % %, 44
T3V R Ay AR (n = 245) A3 iE20(n = 105),
IRIEAPREALE A ERAPIL L[ Lt T AR K
(severe acute pancreatitis, SAP)IE 40 ]F=3F T 5 AP I 20
(NSAPEA), Zeit 5 pr—ffAt. % Eihsd. SII
o B ECH AL, KA Logistic® )3 7 A2 5 HTSAP
KA R &, IR AT F EF AT R a5 A2
X, RARE T M TAAL AL 2218 5w )2 AR A 35 IR 5]
2.8 FFIE,

ZR
(V& % EL&MEHKRTh1 7M. Tregmlit )z, Logistic
)32 7 #2 2 ~SII. BISAP# 4. CXCAALE T &
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#13(CXC chemokine ligand 13, CXCL-13). N3 fix
AN BKAT #(n-terminal pro-brain natriuretic peptide, NT-
proBNP). %4 4544 (left ventricular ejection
fraction, LVEF). #4%#r i & (stroke volume, SV). 11l
BE 2R 9 0 AT R T AR AR N BE R 9 1 AT AR
HpMEAH 7% (early diastolic peak velocity of lateral mitral
valve opening/late diastolic peak velocity of lateral mitral
valve opening, E/A,)5& SAPX 3% %% B % (P<0.05); (2)
7] & B TR AR A A4, B AE4L P CHE 4 A A
0.955. 0.979, NRHM&A %% #0.590. 0.572, IDUE 4 7] A
0.091. 0.089, ELSAPH/ i £ 4638 T45° 54 &,

Zit

A TSI, BISAP##4 . CXCL-13, NT-proBNP,
LVEF. SV. E/A M AP A2 093] & B Fm £
A AR T EFORANE, A B T8 -5 W6 K504, 1540
k.

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

FHERE: AR K B EOHE, A Rk KR A
AR 514 A

ZODIRE: 247 X (acute pancreatitis, AP),Z 235 F %
AR, BELA ORME, 1245 H20%% H 3k 2 EIEAP,
B e E Ak AT APRIE AL, 5k & AARE,
AFERIA T oG %k K354, BISAP#FS . CXCAL
B F k13, Nop s AR AT 4. A0 B4 de 4. A4
W E . AR =R o AT R T AR AR /N A =R
O AF TR 0 HAME A 7 ik M FE APYR M AL B 64 5] & B TRl AR
A ELAT T S5 TR A8

XESRIR: B, RO EFBHIVE. £ERHEEINER
IMERRIRISRISIEEEVDIEINNMIEEY. R AR 2023; 31(19):
822-829
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0 515

AEJRAR 4 (acute pancreatitis, AP)& 22 Rba WBIH, 44
RZHEFWIGRE, HA B &WE, (H5620% 8%
R FEREAP, FRAEIEIE36%-50%, DRI PR i ff
TR APYRIGREFE, T i fis NIRRT R o 1 it e A
BED SR Y, 4 B RIETE B (systemic immune
inflammation index, SII )& —fh3E T 24N HE 1142
(lymphocyte count, LYM). A4k 4l (neutrophils, NEU)
AL EUR ZRE PR AR, PT2e0. AERA S AL A4 ¢
SERES, HAEAPR R A Hilm PEAS th A 15 218
iE, (B 75 K EAEIE SR, AT 7R, D2
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S ESE AR 4 (severe acute pancreatitis, SAP)H N H
FERE, WA ELZ, AHBAEH, TR IEIG3E. A
LBl R F R LA FIER Sk [ml PSR, B O JUE A 254
Ak, & BV O IEDIRE, RO S 002 W
MRS, B HSHAE AP TS AL o2 & B 1R EH
AL AR TR A O EL SITAERAPHTE
TR FEHN A PR, DU MBI 15 VPSRRI T 42
HEHT RS, SR,

1 #RF0TSE

1.1 A 1£E12019-01/2022- 128 B itiA 35081 APiE &,
BIFFE APIWRAET: SRR LTS VE R BT 1
THEIE 35 EH { RFR, CTRRAPRIL; BRI, K
TR BB (A A 248 hy B Z R A& F RS, He
R R RN = 2 o NI N (LTS T VN SN [
Giw . IR BURHRR . BB A7 A8 7 W (B AT B
B TR R S EANdRG T . 7.3 b
WU H A (n = 245)FEAEL (2 = 105). AW TELLE R
B A LA TE.

1.2 7k

1.2.1 — 50 KA B ] — SBR[ 5 U 4R350
BIAPRE R FES . AR EANBERA B B)
M PGS HULBOES . AT TR 2. SRR =
. AL RIEANRZERE mLAHE
JRF BRI, 2 S, LA S i 20 3 A A (A
AR VR HEXN-10[B4]) I & [ 41 i it H(white
blood cell count, WBC). NEU%. NEU. LYM. [/}
BT, IR S 2 R B2 I 5 C- S 82 8] F (C-reactive
protein, CRP). CXCi#E&{LHF Rl f413(CXC chemokine
ligand 13, CXCL-13). N[l 4 Ik #{ 44 (n-terminal pro-
brain natriuretic peptide, NT-proBNP), 7t 204 ffl {3 (7%
Y F A= YBriCyte E6)METh1740/. Tregifl, it
FSTL, ST = (/MR #<NEU/LYM. Bt 4K &k
i B 2% 7™ H R PR I F B (BIS AP) VAl b v ™ &5 i
JRER . BN, SIRS. F#s. WS HSA T
H, BATH24 hN HILC 15y, B555r, 8%
O™ B ONBE 2R, N 22 WM Q7EE A L3l
W5 72 a0 52 4310053 B (left ventricular ejection fraction,
LVEF). 2R & 5 7 U (i I a3/ — 2R o 11 8 5K
B I 7T 3% (early peak diastolic velocity of mitral
valve opening/late peak diastolic velocity of mitral valve
opening, E/A). &4 H & (stroke volume, SV). filjEE
O 1T kU U VA /A0 B R 1 T 5K e A
U {H it i# (early diastolic peak velocity of lateral mitral

valve opening/late diastolic peak velocity of lateral mitral
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valve opening; E,/A,), 735 T A 553518 75 4G 2 AT 450 oK B
FH I8 5 14 2454
122 APy AL B HRAE201248 4% 2 KOy FbRHE AR,
B RIEC R as S ROAE, Toas B akv). R EE
(F3 B R (AN 248 h). HE (38 B R I ] KF 248
hPL B)3ANEELR, Bk EIEN AN AEEAEAPIEA,
HINSAPAH; HAEINEREAPILH, EISAPIEA. A
. SR oy A 2441, 116IS AP B FH A221 41
94fINSAP 3.
123 R4 UG BE i EESKBES
G, DB R A R M, SR A RS S OoRE, H R
BB M g, W TR DS, AL S R B I S 1 L,
B, KA TR, N FANEEE, #1750 .
it 403 S HSPSS 22.0 KRIE Z (4.0.3)4 5
Bl tHEERL THEE R lmean£=SD. [#(%)]1%
R, t RS, Logisticlnl VA7 FEFE LA A &, rmsFE
Pzt & B, K 32 TAERHE i Z(receiver
operating characteristic curve, ROC). KHEMIZE. 1 &
W5 2548 5 (net reclassification index, NRI). ZE& H)5l
23245 % (integrated discrimination improvement, IDI)

PG B2 BB TN R e, 667K v = 0.05.

2 BR

2.1 SAPA& A W Z 441 BZHSI. BISAPF4r. CXCL-
13. Th174Hffl. Treg4fiffl. NT-proBNP. LVEF. SV,
EJ/A LB ZE A Gt 24 5 L(P<0.05). WK1

2.2 F&R WS MINMERHAT 2 EAME 2K, SR
Th1740 /0 5 Tre g4 i P4 A2 5 1R SFAHEH0CN32.900, 75 7%
FEAK K790 531 94.090 4.011, B & & T HAh AR g, 5%
IIRELAT 53 T R92% 90%, #BIES50%, LEEANNFIE 2
[FAEAERRIL L L, 45 T HIBR AL L.

2.3 SAPAR % B & o dr LRI NSAPAH AR, 2.23
LA W g R BN LogisticFlH 8, G5 R K
BISII . BISAP#-4r. CXCL-13. NT-proBNP. LVEF.
SV. E/A JESAPK 0 K 2 (P<0.05). W32

2.4 7\ & ETRM AR e # 2 BT 234545 HLogistic
EH 7R Y = 15.331+S 11 X 1.652 +BISAPIES:
X 1.843+CXCL-13 X 1.607+NT-proBNP X 2.016+LVEF X (-
0.504)+SV X (-0.432)+E,/A, X (-0.517), ZRiE 5 HAE M
AL HES BISAPHILE A, L.

2.5 7 & B TR LA 69 1 5 5 3R

2.5.1 R4 FIEEFNE A AR A . WikdHhC
B0 7°80.955. 0.979, L2,

2.5.2 BORJE: B2 TN AL AR AR A L SR 2
SAPRIHE RN 2 545° 2% 4 R85, Tl s A 35 5.
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R 1 SAPERBREDH

A IIF4R

8 SAPII4A(7 = 24) NSAPII4R(n = 221) Hy', P SAPTIZE( =11)  NSAPIE4R(7 = 94) e, P
MHBI(EE/2) 13/11 115/106 5/6 49/45
Fhe(2) 53.22 +3.41 52.48 + 4.67 0.751, 0.452 52.38 +4.42 50.99 + 5.56 0.798, 0.426
RIRENSEHE(h) 10.32 £1.48 9.96+ 1.65 1.025, 0.307 10.28 +1.43 10.11 = 1.57 0.342, 0.733
SII 2293.66 +456.68 1105.56+271.13  18.818,0.000 2294.71+455.86 1107.01+269.34 12.733, 0.000
BISAPIED (D) 3.01+0.34 2.12+£0.30 13.621, 0.000 3.05+0.30 2.20+0.33 8.152, 0.000
mA 0.221, 0.974 1.010, 0.798

R 2(8.33) 16(7.24) 1(9.10) 7(7.44)

iith =S 1(4.17) 6(2.71) 0(0.00) 4(4.26)

SESIAE 9(37.50) 83(37.56) 5(45.45) 32(34.04)

AR 12(50.00) 116(52.49) 5(45.45) 51(54.26)

IR 7(29.17) 68(30.77) 0.026, 0.872 4(36.36) 31(32.98) 0.013, 0.910

(YN0 6(25.00) 64(28.96) 0.166, 0.683 3(27.27) 25(26.59) 0.097, 0.755

HBE=S 14(58.33) 130(58.82) 0.002, 0.963 6(54.55) 54(57.45) 0.020, 0.890

BRMEEHLD 4(16.67) 33(14.93) 0.005, 0.940 3(27.27) 22(23.40) 0.008, 0.930
ECNES S
WBC(x10%/L) 11.42+1.03 10.96 + 1.52 1.446, 0.150 11.56 + 1.00 10.92+1.16 1.753, 0.083
NEU(%) 8.30+0.68 7.95 +£0.90 1.847, 0.066 8.35+0.70 8.01+0.88 1.234, 0.220
CRP(mg/L) 12.12 + 1.46 11.563+2.23 1.266, 0.207 12.05 +1.53 10.98 +2.97 1.173, 0.243
Th1740[8(%) 4.88+0.41 4.05+0.34 11.122, 0.000 4.85+0.43 4.10+0.31 7.273, 0.000
TregZHiE(%) 5.71+0.53 6.51+0.70 5.428, 0.000 5.64 +0.55 6.43 +0.66 3.813, 0.000
CXCL-13(pg/mL) 104.24 £12.25 85.56 + 8.47 9.770, 0.000 105.12 £ 10.87 86.13+£8.03 7.138, 0.000
NT-proBNP(pg/mL) 1035.33+£211.12 275.52+89.89  32.918,0.000 1040.11+£208.94 274.75+90.13  22.326, 0.000
B LR RSE

LVEF(%) 45.45 +4.33 50.52 +4.16 5.648, 0.000 44,78 +4.56 50.37 + 4.38 3.988, 0.000

SV(mL) 49.50 + 4.56 55.58 + 4.33 6.500, 0.000 50.12 +4.13 55.12 + 4.56 3.471, 0.000

E/A 0.94+0.33 1.01+0.30 1.075, 0.283 0.96 +0.50 1.00+0.28 0.407, 0.685

E/A, 0.70+0.34 0.91+0.35 2.800, 0.006 0.68+0.36 0.95+0.31 2.688, 0.008

WBC: S4BigT L NEU: CPMRIABIE; CRP: C-RAIEES; S1: =HRBIEIELL BISAP: RMIRIRK ™ SI2EMRIDIEET; CXCL-13: CXCL-13: CXC
BICAFEAN3; NT-proBNP: NIREARRBIA; LVEF: ZDNESMDE; SV; BEEEE; /A —RIROSFKFHRE MR/ _RROSFKIRHEER
R EJA MIBE T SIROSFsK PRARERIR/MISE IR OSFKIRAIFERIR, SAP: RIHSBIERRIRS.

JLIE3.

2.5.3 NRIA=IDI: 1|28 B Tl A A 7E s 852 . 3R E2H
NRUE S 51290.590. 0.572, IDIE 2> 51250.091. 0.089,
PRI F 2 P TN A ZRA 55 Tl 4 RE.

AR, WIAEAPAI A LA 5, 1245 RAEANT

FEP AR EIESE R FER N2, BISAPR R X £ ik
bR, VRSB, TOIRHE N A P SE R, HAFE RIS DL

Q)L EE L, FHLYM. NEU. /MR 3025 i

3 111

R THINAPTTERLEE, B AP IETE L RE, NEU

FIFERAA A TR AR R TR R0, G PH 25 P 24,

3.1 SAPE Ja % a1 B & Logisticlal 475 FE Ik AR B A
MSEAFLE, (FRIFFUId 72 v % A8 B (R A A3 A7 A 2R A AT
KR, RS ER . BiRE, S R
A BTk HE AT AT ST it B AR
RIRITZ EILLMEISW, HERRTh1 74000 Tregdli iS5 ik
1TZ R T, KIS APKIR G0 K 20 82 & (1)
BISAPZ TN APRIGFEE EE T H, 1

Xy FN

J3aishideng®
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SHE R, APTR
TEE™ . AT AL B, BISAPS AP AT e i 0] &

825

TR, 0 2R R AR A A PR B R, 92> i /N BR B, T
LYMEZIL S, (8 LR AR bR s RS 1 2 S K,
I AR F B2 R, S TTFE B EFELYM. NEU.  Ifil/Miit
H, ARG T BT, AT O RE, 2 5SAPK
A R A A R, STTHEEURS AP KIS T
AT, A7 IR 23 TR A 15 A R AR AL B ) 2
A5 (3)CXCL-137E IR i 2 2AKFIA, APKA
J&, AIE Rt R VAR IR 1, 5 R JORE IO AT AN,
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R 2 SAPAIRZREDN

_ § , 95%Cl

Sk MHE B S.E. Wald » P OR - [

STI SONE 1.652 0.448 13.601 <0.001 5.218 1.688 16.132
BISAPI) SOME 1.843 0.422 19.083 <0.001 6.318 1.951 20.463
CXCL-13 SONE 1.607 0.371 18.760 <0.001 4.987 1.513 16.440
NT—proBNP SONE 2.016 0.546 13.631 <0.001 7.507 2.668 21.124
LVEF SONE —0.504 0.122 17.081 <0.001 0.604 0.489 0.746
SV SoiE -0.432 0.097 19.845 <0.001 0.649 0.512 0.823
EJA, SONE -0.517 0.101 26.214 <0.001 0.596 0.500 0.711

2= 15.331

SII: TEREIVEIEEL BISAP: 7

RIMFEIRSS T SBIZERIDIEET CXCL-13: CXCL-13: CXCEBIVIRSEAAR13; NT—proBNP: NIsfERRAEIA; LVEF: 72

INEEIMDE; SV; BHEREIEE; E/A,: B _SROEFKPHRIEERRME _RIMOEFKIBHRIEETR: SAP: SULSEAERIRK.

0 10 20 30 40 50 60 70 80 90
%ﬁél_ L L 1 1 1 1 1 L L L 1
S T T T T T T T T T
600 1200 1800 2400
2 4
BISAPIESY . : T :
1 3
CXCL-13 e at
60 105
NT—proBNP T L— L T | — L L 1
0 200 400 600 800 1000 1300
LVEF r T T T T T T T T T T T T T 1
64 60 56 52 48 44 40 36
NY | R S S S E S N E B B B
68 64 60 56 52 48 44 40
E/A, T
2 0.2
BOE T T T T T T T 1
0 50 100 150 200 250 300 350
Nﬁ\ﬁiﬁf__’\ T T T T 1

0.1 0.3 0.5 0.7 0.9
DOI: 10.11569/wcjd.v31.i19.822 Copyright ©The Author(s) 2023.

B 1 FIEBEFUIMEE. SII1: 4 59 JSEFERL BISAP: |
EERIARTIR; LVEF: 200 S A% SV: aﬁ G E, /A flupe

A FCXCL-134E il XA 23 Fq Y, [MiECXCL-13%
B AP AR EE G I =, AEAESRIEIE MRS D, A
W R B, FCXCL-13/ESAPE R F N &, H R 5
ICXCL-13 R g i bz 240 Hf 2 ) o 40 M 45 £ K
(DM EBEFHHREREE IR ESAP)E, W& pGd &40k
T EATA A BB, SO T, A

J3aishideng®

EEH%H? inﬁﬁ FEREPR
?Dﬁfﬁ%ﬁﬁﬂﬂ'éfﬁﬁ T/ UEE S Y SRR A (B
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FEEL CXCL-13: CXCHEUA B4 13; NT—proBNP: N

SRR, DR EMITE O IhRESZ AR LA it
T, WINT-proBNP, FUAF &1 i3 B Lo LA A7 8 7™ =, 1
%A IR I TR, 5 JE iR VR YT I L. A 03
KB ELVEF. SV, EJA S H50HAPH & D E
IhaE, R SHoERER I Y YOO IE SRR AT, G
M EILVEF. SV. EJ/A,. NT-proBNP#JZSAPK
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A 1.0 — B 10
0.8 7 0.8
0.6 I/' 0.6 4
2 . &
# e fic?]
0.4 o 0.4
0.2 7 0.2 o
0.0 T T T T 0.0 T
00 02 04 06 08 1.0 00 02
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T
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T T
0.6 0.8 1.0

1R

DOI: 10.11569/wcjd.v31.i19.822 Copyright ©The Author(s) 2023.

2 FIZLEFNEEAIROCHIL. A: B, FILLETMEATIMISAPRIR OCHEZL:; B: SailEZHrh, FIZREFRMEAIMISAPHIR OCHIZL.

SAP: ZMEEERRRR5E; ROCHNZL: 218 TIRRHEIDLE.

- - - Ideal
— Apparent
—— Bias-corrected

A 10 I B 1.0 5w T
7
2
’d
0.8 S 0.8+
P
. 0.6 . 0.6
i 72 5
H L By
2 2 &
0.4 ¢ 0.4
K / - - - Ideal Rl -
7 Apparent 4
0.2 7 —— Bias-corrected 0.2 /]
4 i
~ e
0.0 T T T T 0.0 T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2

TRTATTA A= 2

T
0.4

T T
0.6 0.8 1.0

TN A A= 5
DOI: 10.11569/wcjd.v31.i19.822 Copyright ©The Author(s) 2023.

3 DlEFNRTIORERRLE. A: HERZ T, FILLIETINA TS APHOR /IR 2R B: BRTIFZH M, BRI TS APHOA R R 2.

SAP: ZMEERERT .

IR 2R, TR 7 O Bl B B S = Fbn A B T IR R
538 TR N APIRTEFREE, RIG BE 06T Hiits, 4E
SR R.

3.2 SAPE J&#vm B & 649 31 £ 8 TR BE AL AL G i A R
TR AR PR N34T B AR ECR O T, THEE
FER 2%, SEURERY LA R . IR SR ER
R LR BB O TR, HARAE TR E 244
TR R, AR A5 DR 30 ¢ p SRR R T
RS, SRECE W H AR i B2, BA(E
HEPE HERATE . EDW AT LIRS A, 75 2 Fh S g Tt
JE PR R AR AT, H BT T AP IS FEE K5
LR R TN BRI 7, AHE T3 T Logisticlnl 5 72
7 14 S R B A) S 1) 8 PR TR A2, 4 SR R BB 4 P T
DA A . B8R4 CHR 273 791 90,955 0.979,
HSAPK:HE I 26 821L T45° 5% 2%, [ ASAP/MAELLIA
STRRALE B, YERHE R, NRIUME>0H2 R Frs A Ly |
R 6 7742 =Y. TD IR B B B 0 i 77k
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I, WRAMNRIL CHREER G, B4t HER S IR Asi Y
SEEFERE. Gt oM R IR B AR A . SR 4 R
NRUE S 5)580.590. 0.572, IDHE S 5150.091. 0.089,
Ut W2 TS AP KT 521 R 1 4 3 1) 2 R Tl e Y LA
R IF T R e AH b T 2R 2= A e, 410 26 B Tt A A v
WRSTL @A O3 e bs B 77 R — L5, w]
PUBE SOSUIRIEREE, SREUSIR T, PR
AL

4 Eie

25 b, B2TSII. BISAPIF4r. CXCL-13. NT-proBNP.
LVEF. SV. E/A,} AP FERE 51 £ B T A A
HA AT SERIE, G BT I R 2= AR S AP Ak £ 1
TERE, R m MAIIBT T J7 3, (EHEZR LA, AR
BTN RIGUET B rpty, Tok I I IR PR R £, AR
Kifi 2D ZRIEIRIFEAR, YN ZHKHE, b7
SR UERE AL T e 7, TR SE A HERAAT 7T R
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NERER

THE=

SPERIR % (acute pancreatitis, AP)E FLAT H @ fiia), HA7
F20% 5 3 e R EAEAP, Rt 7 5 OE AR Tt AP
TR RE, e R S N W 7S 0 B P A S = A
B BTG PR 538 B AU AP TR L, SR HUE BEA 2K
TRIT I, AL T k.

Eoatiig /)

AR FIET B QBB 25 5% RIETEE(systemic
immune inflammation index, S IT ¥4 & AP 175 FE 5 41 28 1]
TS, DU M3 T PP AR 7 S R .

PO B G A 0 L S TTRT AP -2 B2 TR0 e ) F
Jal o) = fiE

SR E

1EH12019-01/2022- 123 B i 13505 AP R, BI5F &
APZWIbRHE, IET:3LLEIRENL 7 N B (0 = 245)H1
AR @ = 105). RABAPRTEREEE /- NEAEAPILA[ 2
P FRE R R 78 (severe acute pancreatitis, SAP)IV.41]F19E
FAEAPILAL(NSAPIA), R4EA Giit 2 Fabnfs
A7 RS, KRG & 90 rT LA A P23 4[] ) A Y
IRINH 2 B FEL0IE R 528 % TAERHIE i Ze(receiver
operating characteristic curve, ROC). AZHERZE. 15 HT
7725484 (net reclassification index, NRI). Z#& 5 e
& #¥(integrated discrimination improvement, IDI) A 512k
PR AL Pt S e, Asr 7K ifEa = 0.05.

Logistic[ A7 2, 458 KIS . BISAPF/r. CXC
LR FRCAAR13(CXC chemokine ligand 13, CXCL-
13). N i gk B /4 (n-terminal pro-brain natriuretic
peptide, NT-proBNP). 7c.0r == 3§ 1fl 7354 (left ventricular
ejection fraction, LVEF). %% &(stroke volume,
SV). EE = S Y 11 &Y 5K 5 501 06 8 0 /0] B — AR
14T 5K B 3070 (E I ik (early diastolic peak velocity of
lateral mitral valve opening/late diastolic peak velocity of
lateral mitral valve opening, E,/A,)/&SAP K521 K 2
(P<0.05). F=T[E1A77 R 45 RAF H Logistic[al H 772 =
Y = 15.331+S Il X 1.652+BISAPIF4 X 1.843+CXCL-
13X 1.607+NT-proBNP X 2.016+LVEF X (-0.504)+SV X (-
0.432)+E,/A, X (-0.517), Z:RiE & BAF v FAL AL T 15 5
SAPHILIE, B TSR AL SR Ci
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B0 5150.955. 0.979, NRIME 73540.590. 0.572, IDIE
S N0.091. 0.089, H.SAPKIHE I £k 21t T-45° 5 % 4%

Bootii

KWL T A LA E L ST B AP TETE 51 2%
TR BA AT SERIIAOE, DI M Al AT
NEPRE I TSN

REf=

ST LB S T AP 17 F2 R 71 26 & ST A
Y, T HRE A RBOR AR ST, REGS AT, PSS
TR RS, it S B, B TR, (AR AR AT,
XHEAREA TR SR X AT IRREAE S APEE
PR R SER =, S MAIaTT U5 %, iR
LEEN

B LN
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(RFARWEZEL) LX 22X

AP ATIESCAREZE IO 051 5 1 MBS, 11 AEL 1.2 7% 2 8551 3 1He; 4 S50k P9 — AT S, B2l
5 bR 280 hR 5 2 VA IE L. LU N IB4RIMRIR: (DB 5 MAFEZHT 5T B AN 785 HADAR DS 71 R, ) RHfI
Jiid SRR, AH R L HABAG 056 BRI 7T Re % ARG KT BT VA ROZ R AIREA, DR R R 10 U7 A 5| 255 0k
BIAT, A5 2 Sk A B0 T2 W o 1 7 92 (0 e A R S 2 AR BV AT. (3)45 SR Sz 45 LS4 BRI R AN S o, R4S
RLEEG BT, (4) 118 BERTHA, IR AT BT TS 00 45 BN AR 1 AN A ST AR, AN R R DR SR I [ A R f B A Ik
FNATRFRIRE, JG R HAT B WIPERE S, S AN b 1SR Al BRI A 2. RN RN Rk, RPAEA
N3 P46 5 AR R VE T U B, SRR — A AR A B2, R IE SOz IR 75 v . B B AT, BL
i FL 7% 5 W e B, AT 1) PR R IE S ARz R b T i L TR A 32 R AR R @l’é‘l BB, LB, 51— NER
BGA. n: B FYETE B RIGIT AT R IR ERARAL. Ar ey Biees; Coeee;Disey Er ooy Frvee; G oo IR T2 @0 O WL O,
A NSRRI RS Giil 2 B T P<0.05, "P<0.01(P>0.05/ ). ﬂulﬁhiﬂiﬂ%ﬁ —PH, MP<0.05, P<0.01; %5
324°P<0.05, 'P<0.01. PEJEIE ARG 36 & K BARE T, WiP<0.01, £ = 4.56 vs XTHRALSE, FEE LML T 7. RN R BTHA
ey, LRIV R B FF S R R 17, R DS, £ -R BRI “=@37 Rk maicARm, «-”
REHHERRI, AREHFZE. F L% RE25IEXHEES. REMR B2 He/min, ¢/(mol/L), p/kPa, V/mL, t/'CH
k. BAENEH R AR, AN, BRI GRR Y, AR EYAT . R AE KNS
cmX 4.5 cm, 52U FOBUIH IS 24 R G 7E 12 S0 N, AN Re A FH 2RI B G, (5)Z& W 5 INE 5, HEHETHR 5 K& 75 SCkmT, 7%
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Abstract

BACKGROUND

Listeria monocytogenes, as an intracellular Gram-positive
rod bacterium, is usually transmitted by contaminated
food, which mainly affects the central nervous system in
immunocompromised patients. Listeria monocytogenes infection
in a setting of an ulcerative colitis (UC) flare is clinically rare.

CASE SUMMARY

We report a 55-year-old man with UC flare-up complicated
with Listeria meningitis. It was immunosuppression caused
by high-dose steroid therapy that induced his infection.

CONCLUSION

Clinicians must remain vigilant with invasive Listeria
infection in patients diagnosed with ulcerative colitis receiving
high-dose steroid. Early recognition and prescription of
specific antibiotics can decrease the risk of exacerbation.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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BT, 5558, FH ORI 1N H, THIWT R #2048
R F2022-09-09%5 — UCRILEHE . HE1 mori o]
AR IR LA, 45 H3-47%, 20 dRiT H 30 E Wk
R AR ATIA38.9 °C, ToREIE. FEE, s T 4
EBi, A4 e B R R s g 7 MK, %
R R, 45T Sk HfhE . SRV RIESE AR
8 dAEIRTCH G2, AR AR 10 kg, kit —Hi2
TERIRPE. REAEWAH30R4E, 1 mo; JoURIE s, 45
B KRS TR, ABREAA: 1RiR37.9 °C, Bk#109
W/5r, WEIRA8YK/4y, 1 130/89 mmHg(1 mmHg = 0.133
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kPa). #IEIE, FE 2, O BRI, M, ToHTE.
SR UK, FEREAR Al R, NS & S5UK/ 45, T IR
KB NBE SRR A I 40 19.30 X 1071,
PRI 76.70%, AT FH97g/L, Ifi/MR438 X 10°/L; {f
R BRIBHM:; CI N A F66.4 mg/L; ML 225
mm/h; 55 R JR0.153 ng/mL. E4k: (244 gL, 8
MF#4.5 mmol/L, 5129 mmol/L, £51.8 mmol/L; #tMLT)#E
Tosw, D SRR2.32 mg/L; @ EHi)22.78 ng/mL; AHj
JNIRUFF P = AR 77 WLB0W B A= K, EBJ 28 S EL 41
JLHR B M R HMEAR AT B 7 2 B ARSI T B R e . IR
HCT I+ A4 EHREREINE, Rk, 45
Jots T 2k, T Rl A g T BEASEREN , =5 R A P A2 45 s (]
1): &5l ERAFEEK M, VRIS AR5, R
J i, AR RIELE A, S5 i TE J(E3, Mayo 347). i
HEH(E2): B Gl [ A i 20 R 2 R 18
SPERE, T ILRRES 98 S R B e, TR) A BRI EL 2 21
WA W B TEE I R (WAL, B3, iEEhY, HR). 45
TR RIERIE A1 g, 4/d, BHBKIRTE R JE 860
mg/d, 3 dJF, KAERERD, 15 KA, R 5 e lik37.8
C, TR, AEREMATT IR 200 me, 1100 mei
R B RO kD, R FE R, SR dfE SO
R% JEFA 30 mg, 120 mg, B REIRIGHE, HEEAREH1-2
R, KABRIE, ToMIm AR JeEFe25 d, T2022-10-041H
Bt e fE IR ISR VDRI IS L g, 4704, TR JERA v
40 mg— Ik, VPRI 760 mL(4 g)EN 1 /M. B
A, oI IE K, HHE1-200H.

B SRLUIR, e gt Rl IR AR =540
C)s Sk KMERESE Z (B HAR). BRI {E R 2
LR B AYI10.4X 10771, FHHERANI65.2%, 4T [
108.63 /L, CJ N K [479.55 mg/L, 5 FEiimE4s a4 %
. 2022-10-15 T14:59%5 — R FHAMERE, Eik: iR
37.9 °C, Bk 1200%/4), WL 20947, 1% 136/109 mmHg.
FEMREE, ANBELS hG BFE TR IR AT, P2
N, LER140R/ 48, W30/ 48, A ATEE90%, Ik
153/89 mmHg, FEFLXS 6 SR R i ERAERI M. sk
P B12) B 0 I B C T U0 2 JE 4 DX fs B 1k i R 4, A
it e R I S, 5 1 1 R P e R, [ ] B i T A
B2 FE M FRE R T, B RICU, B R 74 pfcfh
EUIH@4.5 g q8h)BUEKYLIATT, 23:00101 /% F4 %85/45 mmHg,
ML 174 g/L, FLER4.27 mmol/L, 4 FANETHE, Bes
Rl ABEERE FHE A R ). AR AR I IR 4G
[ B R A M 1 22 2 B T, S8 B AR AR B B
FEED R FE M, L P 25 P CRAE B B 1% R € &
KD AIRA 1, 7R W PO AR Al e B ISR i T B R
(125 mg q6h) S AR FHAHME0.5 g q8h) & A, B B A
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WA F: BIRFEI/K I, SRE AN, 2 2T WAGE.

¥, B

DOI: 10.11569/wcjd.v31.i19.830 Copyright ©The A
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Author(s) 2023.

BEEBHRER(2022-9-13). A: BFOGH, S4BV, MESTRHER; B: MF7/KIR, I ISRIEE, MESTEAE; C: /K
i, DB, SRS D: RIETT MK, TRE AR, KT UARK; B: BHETIK,

SR A AR, ZRikTe]

S el
uthor(s) 2023.

2 BEREBUAHERE(x100). A: BFEELISMEEAESOE, ] IHES 2 N bams i, ATt H S8 B: R E RS G A

SN, AT AR EL ARG, AT L AP 2421,

Uik, {1omgHE, W] [ AR, ARSI, SRR 2 alE, 7k
TR B, HEAE R B, SRR AR T U 5.

EBESRTR, B IR L RE, FUT5% B, Babinski's
IEBH 14, A 2 ) s VR B B VAR, i E TR 85
mmH,0(1 mmH,O = 0.00981 kPa), 5 B H M A A4 [
Y1544 X 10%/L, G113 mmol/L, S 16.25 g/L, Hi%ifE
6.25 mmol/L. =5 JE i N &G, 52 A Sk i B 3) FAICT: #&
R E YR AR, U SERERE AT FEIBE K. Sk iR
TRE AR LA S S k4 T BRI U G
fashE R AT ImIEREEHEYT, JERb R NI FiER
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K. NARIEERE (15 g X 3 A5 Sy /1 FRAT I
FWR A A T AREE R . 55 10K 3 =R FAs ik
AP N E, U L B4R Z93.0 mm, X' e SR AL, S,
HHPL, PRI S &R AR, BUNIBabinski'sfiE
BHE, 0G0 7 2 R 2 2 RS 8 s B A% 20 38 A4 2 ke
PR G ARMRSFIRIT AR A 2, sHE5M R 21258
PRI, 2PN K, 45T AR T A AN = AL L5
WA, FREEGUA ZNE TG g qoh)PURGRIT. A
JEEEMEROR A, SEA. BUEY TR (HE
HRERRE, KBRET R 50 E B, 5
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3 SKARCTRUBXILL. A: RUNELRE TIXCA] L2 N IR BE 52, 10 FHEINTal R, SN == ) FE R )57 T WA PR S5 BERALR, TE
JRZ(2022-10-15); B: & LN ARG TRBUK, iz RIS SR IREE 2. MR . WMPEIRETIX AT WL 2 % NS IR L2, 1 P iR,

gz P T WL IR AR B 52, 107K (2022—-10-22).

HLTH R 8 SET

1 FRBIES T

1.1 235 2zt 4236 d, INE R 3 d.

1.2 Bom k. BEFEH R ILELN H, AR #420
RR” T2022-09-095 — UCRLBHERE, NFi7e3%45 %
B SR EER, S5 AR, IEAISEE SR, W
BT R, T RIS RGN R R AT S,
T I 12022-10-4H B, HiBtfE RSV RIE AR
YRR ), HE T BES R WG IR Y,
FIRIRATIR40 C, fERIE, FEM, Nilt—DiRYT 12022
10-15 \Pit.

1.3 BRAZ & FEARSM L3 A &R, IRFIRTT. Silm L
O BEPRIE SISV S, AR 45, 19E5%
FEGR s, TINTFAR S, il se, TRpTHEF D EAVE, AF
X EER AR R

1.4 M A Rk & WAHB0RAE, B H203, Sl
mo; JCFEI S, TR L, TCBUR VIR BE i 5L,
GNP TCAL G BB AL S5 B

1.5 &4k T38.1 ‘C, P133IX/4), R34ik/4r, BP151/86
mmHg, #ERBH, R8T 1R, A ERIEIE E AR 201, #F
455 5 ST R A, UM L IE K6 T, FLAR 243 mm, B
X RAHAFAE, BB, SUITIEIR R, A [E R iRt
WO, JOERSE, OE AT, SRR ] JOm B, IR
B, A A K, B DX AR S A ANEC A, B fAm
IR 1, Jo kIR ALK, I 55, UK G /K M,
JRERAEAR T .

1.6 %S M0 pHIA: 7.49; S AbBRYIE:
26.1 mmHg; %873 [ : 82.92 mmHg; I HIAIE97.47%; 4
B 129.75 mmol/Ly BB 1K FE: 3.59 mmol/L; i %]
BE: 12.80 mmol/L; SEFRHRIE A ££19.20 mmol/L; FLIR: 3.19
mmol/L; S A e 138.20; MME55%: AL LN MY 2 2= 1kl
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PRI ; AT P BEAR AR B S BEE 22 DR R P 1 5 4t s
FFPCRMEBH TR IR A€ S ar il 35 B 14 i v s S A
b vk (0, TE I, F4A544 X 10%L, 40113 mmol/L, & &
F16.25 g/L, 1% 1%6.25 mmol/LAN ¥ 7 3 K 2 24 A5 4
IR A R A 2 R T R .
1.7 %5 d S LR EEECT(2022-10-15): XU
JET DX AT L2 /N AR BERE, 1 FHE I Bl R, S
A0 = ] L 71 5 T D) R A B P YRR, T o KR
it T S, S5 R R R IR, T 7 [A] B
TR, 25 B8 A A .

LK B C T(2022-10-22): %% = B2 G54 5K
7K, i 2 ] R WS AR FE R, XURIR U 66 i
X 2 R HEBRPEMAREAE . /N L. U fi == & el mT
T IR S 5, R . XUl S E B AT BBl K
(2022-10-22). Skt LARTRBUSAG A WL Sl

2 REIZHT
(DB RS I R (18R, B3, 16303, L), (2) MR
I HE AL AN A 2T RF 1), (B)F IR (4IARUK
(S)lifi k.

37673
ANEL THES fii. BANE SR AT I IE .
WFRANMAEA e REEREA.
W7 P MM B 4E (4.5 g q8h). B & (125 mg
q6h) E AT FHASME0.5 g q8h). A7 MK = 45 FLE 1R |
ZRTUARG g q6h).

4 ERABES

B Bk, BORIRS T W] S, UL E AR 22,5
mm, X6 RTIH, B, AT, BRI
PRAEAE, XU E FAE R, S EOR B, JEBEVTAEL.
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EIE AREER Mayo/ o
S MR B FISEE STEHE Matsk ;zz %ﬁfﬁ”‘ﬁ Rt Sar s
s BE B §
5 & 4 B = 3 C RRRAE. T AR e =
e
R 2 10F ZHIOR B - A RMES. BYRY B ST =
157 =
78 B - 0B 2B & - FMES. BURE EmE ST By
z
53 B 1E EBIOR 0 B P SERH RS ST =R
155 S
0 = - - 5 3 LN, RIMES NI, ANER: ST =
78 4 - 2 5 - ISR, e EIE ST BA
1S
51 & 3 24 - - - RN, mRRE EmE ERTM2 g =
. PR
54 % 30 Exuig] - - - KER. 6-FEE ERITYE v SEeON Rl
15, REAEH
50 B oF ODER L B . B CrerEeN. RS R eSS By
. B B BRis
B ¥ - O - - . ERREE kT SR FABE  BA
5. EEENS,
0 = - - - - - ERREE. T S SO FABE 2R
5. FMES
0 T - - 5 - . EREE. RS EE ST, FABE  BA
TR, o 55
0 2 3FE BHEICR B - C EORE FME BE:. BIE ST FABE BA
155 15, RIS
s - - - - - SRR BT, 241 SRTEM8gd, BRI FAY
= ERORHARAD mg/d
7 8 28 - 5 - _ SO R MRS FUSEEMI gB. AEES B
e mgBR
75 B 42F - % SR TN SO SR N EEE. Y. FAS BA
HA. FEERISE =
51 B 2F 24 5 2 L R NE S FABEAG mg2ah. & B
B, BT T2 mg/a h. [TEFEHH
1000 mg/8h
7 B 3F - - SR R cHMEE  EIME. BN EEEED000mggsh. Ok BRI
9. BRFIEET. ZE23100 mg g8h. AtE600
BRER mo/d
7 B M - - - - R ZME ST FASE. 08 5
FOMETATAS
59 B - 2B A A - - KD K RENSEY.  SEHIRA. DBESE B
7 A BME  ARSREHHESER

—: ORI R; *: MattsPRIT.

5 18

PAAZ AN G A ZR R R (Listeria monocytogenes, LM)f&—
Tt 22 PR PH AT BT, o DL AR BRI L P 2 AR B 2 —
Oz, BT R W5, SN, B A%
SRR EYMILE] M RERI RS, AR S
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