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Abstract

Refractory Crohn’s disease (CD) refers to a disease subtype that shows insufficient or no response
to existing biologics and small molecule drugs. Its occurrence is closely related to the activation of
multiple inflammatory pathways, abnormal immune cells (such as the expansion of AQP9 + macro-
phages), and dysregulation of signaling pathways (such as the gp130-STAT3 axis). Combination
therapy, by synergistically targeting different mechanisms (such as dual biologics or biologics com-
bined with small molecule drugs), has broken through the efficacy bottleneck of single therapy and
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demonstrated significant clinical potential in refractory patients. Studies have shown that combi-
nation regimens (such as upadacitinib combined with infliximab) can lead to short-term clinical
responses in most patients and achieve steroid-free remission in some. However, its clinical appli-
cation still faces challenges such as individual efficacy differences, safety risks (such as infections
and infusion reactions), and the lack of precise biomarkers. In the future, efforts should focus on
mechanism exploration, optimization of individualized strategies, and multi-modal integration (such
as stem cell therapy and nutritional intervention) to improve the treatment outcomes and quality
of life for refractory CD patients.
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1. 5|

MEVA 1 70 % B (CD) A& 45 % DG VA T SF I (0 H5 40 22 T 248 JRE 388 145 11 26 0 1) ) RN 1 2500 T I 2%
BUR AN R BRPIRAS . R CD MiayT BB OIS g it e, H—R 0 s 5 DG 97 ik 2 I L ot [
PEAS RN, R & N2 B 25 sk pOm FrSm S [ 1] X R IG MR S E R R BN WL, VEZIRIT TR &
REAMR R 2 SO, (B0 BRI RN 2, (i T AT SRR A I T R [2]. B, ik 26%(1
CD BHSHIALAEE M, HXEEE R EAWIRITHRE, RATFFARATW3] [4]. MEaERES
5 B AR BEALA 2 DDA OG: AQPO + LG4 Mg (1) 384 mT Ak e Ik 1 58 A e S 5 BUPL MR I B R T (TNF)
HBITRIL[5]: gpl30-STATS3 {55 18 % 1 57 o Wb A U Sy A e v 1 e AL 1 B2 O AN [RI 3R [6] . BEAh, MEVA
PE CD % B ™ B 1) Sb R IEILAE e N S, b — P10 7 R AR [7]

T IX — Bk, BEEVRTT (WSUEPIGIFEE G LRSS & /N T 200) © B —FPof 5T S5 RO 5
W% HOR R SR T — T AR RN RBR I V12 B LR BIRR I PR R A, T XCRE ) 7697 (DT T)idd
B EAS IR FHBILEI ) 2590 (A=) 500 55 7 51 770), B AE RBBAL SRR IT 1“7 RORAERR” [7]. ImRHIEFE
SN, BREIRITIEMIGYE CD B R R I AR SR . — DU B RN T iRkIE, 27 XA M B i
%% upadacitinib 55 infliximab BHARAYHIFIEGIRIT G, 24 ANTE 12 N RBIGIR R E, 9 NSEIo#ER
GRfR[8]. FERHUBL T HTRIA, 81%MIBAA VAT N T B =M va E S REME i (IBD) (3, S LA X 2 4R
7RI E[9]. HAKTT =, infliximab I & BRIEFEIS 7 CD Az P 45 g 46 Fh air s b B 2458 )7 S A R
FLEMR[10]; LRI AR R FZURE R B AR T 0 PR ARIA T R ISR [11] . MR AR YT (ACT) SRk SR 4
FHAMEFMLE], LU AR 25 AR THT R 7] RGN SCFRERVEYITIA T 174, R HAES JAK #I
il B a7 R = FE XIS 1BD &3 R A LA IR IR [9]. AR, IR AT IR < Atk & .
1, ustekinumab FH 2577 f8 51 R FIUR N [12], AEEPRIEHE 2 I H S nT 42 [9]. Bhah, BRATRTT I SEPR N
FHIE 7575 8 = AR SR 5 245 5 Ut B 0 B8 79 o S5 TSI ] R, X 6 R 3% ] R BRI Sy VR IR I R [ 23] 45
b, REBERITEIS bR TLAMILH] e IR 24, (H A UEHE & BN AR SR A, =K
TR LG R EE (RCT) X AR RIS 5 SR Skont Sk b, HLIK A 2o e (ke . B it XU ) 515 24
Ja SRR EARFN[7] [9]. AL ETERGAMELECAVRIT PINLEI 57 5, 5 SR FLI PR b 1iE 4
OS5, AR TR AL T 1)
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2. Miatt =T BmaEkEaTT HERILHIFS
2.1. HAEEEHE]

JE I [ L ) 2 B TG % o IR 24 PRI SR T AR oML IRITE TSR EAME PSR A, i R B ik 2 A
RAERBT GBS, FTRER TR R IR . X R SRREAE VA CD B R N EE, KNI S
B AL BB SIE RS . Se B ATV (ACT) @ 45 & PRt A I I S AE 70 S5 /8N o - 264, 4w
IBD (13N [F) A 93 R 715 (4 i A5 5% 50 E Al RO ) P AR R TR 28OS [ 7] ELAMILRIAS Bl T o IR A G367 11
M2k, i, —Fh2Psen TNF-a 55, 53— ) S 40 iR I BB A AR, AT 4 T i i i 2
FEIPR R N [14] 0 BFFCEIR, X Ff SR 0 RE k2D S s 1 IR BIOE VR IR 24 1) R A, Rl PR e S R SRRt 7]
2.2. HRESEERTM

VAT SRR JOE (S 5 R A R T B A T RR A (5 5B R (W1 STAT B IL SR) TEMEVA 1 CD Rk 5 5 2
YER . H, gpl30-STAT3 {5 5 MRS 55t TNF G T 2540, FHWHX — 8l s Bl 5t TNF J7
TEIITRR[6]. BEAb, 1L-23 #HH5 (40 guselkumab)if i ¥ ) Thi7 40/ 310 2R N, 53T TNF 2547
FCELAN,  FE R0 G Z580[15] . HAt@ B (i mTOR B8 MAPK) i Bk 5] 460 1)t 4k 1 B AT 98020 20 23452455
ELRAF YA SR [14] o IX ST TS T AR Sva 7 M B2, 3 B 37 30 ) SRS 114) X B 2H BT 43 [6]

2.3. RIEN RGBT

BLTAVRF € G QAR AT 73 T B B VRT3 B0 ST JOAE SR 558 Hh S B A o (U e 240 L A 5 240 R S E A 1 )
fIEE. AU, AQPI+ EMRANMIIY 14 55T TNF M 254H%, ¥ AQP9 FIHYSEHT TNF ¥GJT YT AL
[51. IR, 3L 0] F 4RI R2 (U8 24 2 SR LR BB A 3K), BRG T IRREA R PH L JORE 4R IR LE i 26 M
AR, b 7 HLA I B [ 250 A I [14]0 BE4h, 18178 51 T4 (MSCs) it it 1 55 =) & 40 i DX - A S5 A4
SEATE T A, (et HH RS, JUHAE A VAL RS AT b R 1 I [16] [17]. 3X 42 TR HL
13 R4 T8 P SO0 AN G 5 R A R A% oA 19 [5] [17]

2.4. HApAEXHE

T2 RS AEL R E 77T T G B A T A 24 B2 SR (0 T 20 RS AR FR 97 1R) MO IR & iR T SR B R
MU A 40 R AR (SCT) vl Bl 5 B s R4, R E B RNV T i)t @ s fads, e
VIR AR AR BE VR IT SCRE[2] . T HEAR I B A 75 77 (EEN) 1R A4 B T2 B, 38 3k V8 55 i T A 4 240 R0 o4 2
BERE, SRR A ERN . XL EONIREE, AR TEAIRIT I 2 A ERMS, e
H PR PLAANE B B[ 2]

M2z, MEVaTE CD BAARYT MR FANLEIBE A AE T FANIE ) o A5 5 380 B8 T TIURT 98 5 Ao 1 4% 45 sk,
B E L Bl (R4 ] 22 5 8 E 8 % o AR 241 o X ML AR AN ARRE T B YR YT 7E I R Hh A v e 18 2 1) Bt
[7][8], B ABAE s RS BB ST HF[5] [6]0 AR KFR HE— 0 B T-40 By 7 S ML (¥ B AR R [16], HES)
A RS BRI T R
3. iR T ERKGRTHAEMSR

HMe A PE 7L % B I TR YT LA AL D [E] R 4% SO @ B AL, TR T B2 G 5 G e Bk
B RARATIEZ o T R R, SRTTRMER TS BRI S5y 83805 0T .

XUHE 1] 5 ¥ (Dual-Targeted Therapy, DTT) /& 24 /0 =9 /7 Rz —, HoAZ Lo A (5 B 9 A AS R ML 1) vy
R (EHIFI NG T 2500 LB 55 2 A RAEE R [7]. 207 R 0H WAG BRI — =AYk
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HAEVHIR, N4EL BRI G S R IR, SRME TS A A A BR8] R AR S D
ST, WS e o i SRS AT 42 BRELIELY W DR BT [7] [8]. IRIREUE 2R, M7
MG HEBE PIT AR E, 12 IR R ZE MR Rk 89% (24127 ), 52 JEII 5y &35 n SE I JC B 3R e
8]

B oF v PR VR BN R T RG], = IREE AR T R AR Tk R, HoE SO R A =
16 250 (P A AR D R S — Ff N e 1 254) [18],  H AT C IR AR T ROVAEZ BR P + BTIAAR it
+ A [18].

A W) 790 5 A 5 G A R0 RIS DU I PR o B 5 3 K RS, T AL B4 S R B BB
AREGL, o3 ) S RRMEIENS B RIS IR o« b, IR BB IR /5 At A MR 0 B FH UM N8 /T ARG IR T 2R
TR (a2 4, T A BB 4 A=) 1)) [19] 5 HH 2 M4 EEG 5 BT TA R B AE ) L3 v %0 R vh B R B AL 5, e
YT SRR IS 2 (%5, FL22 b4 1] [20], o B0 1, 2550 ) e R 20 o (5 G s
HIHIFIR L9607, AT RE I I 52 R KB [13] 0 bk, R IE rT S 5 4T TNF 25080, BE&E
TWEAMEIR L 2 B, RGBT PESHT TNF 259000 S e JivE, SEINBR G2 i) T S 4ERE, R g/
P TNF fifk™4:[20].

TEZYNIRTT RORA R B AERr € FEARERS , AR 25MIc & SR ] R FEAb e e . B AR 20 iR A A
(Autologous Hematopoietic Stem Cell Transplantation, SCT)il it & & & &% %k R4 SLHIGIT H1[8], Hi#
FENLH] AT BE -5 2028 G s B AR B AR DLIE B Bz AR OG (0 RARYE B AR 7 1 — B 7 2] |
1RTT WIS T 25V PENTRE, AU (16 J8) V67 vl e NTEE I Im ARRE IR . S2 AR 2 R I S A FE AR [21], &K
(60 )AL BkasE, H22 et REF, JUHEH T 2RI G [21] [22] X THEE PRI w0 2 R
Wi, FEEEAIE S A 78 5T MR T AT E R BT 5, A AR TC AL, SR EIE R (dnis R B A A8 5
S M E S B AT AN N R [4]. teAh, e Z BB HEER K& (Crohn’s Disease Exclusion Diet, CDED){E 443 1
WEFRITIE, Gl TRP RSN, AR2%ESImREM A BN E[23].

FERIG IR T, BRAIRTT SRS AT X 2 . 0T & 3 A R IS RIR MR 1 /B3, R )R
ST (AN AE DRI N1 25 ) B P FR 0, ISR (L2 12% [9]: 4Bt TNF IRYT RIS, &R I
PLE 42 SR IIECA B B M T 2 [24). fEWRITE I, FRE SOGEMI TS —Re e,
BREIRTT AT RERY INIERGL « VBUR B SE AN R AF(AES) KU, (H™ A R (SAES) U AR A LR 2 T [11]
[12]; ZRAFZ KR, 5 HAYHIR G TR E VR, BB R XU 5 4 g L a1 o 35 DD AH 2 [25]

K, MEVR T D BRI G T R DR R IT ARG, B S RNy T A A A (i S R
+ P71 1L12/23 [8] [24])« =HREEIANATT < AW Ho g2 401 75 (Lt 20 HREn8 [20]) A AR 2097 (o B A
TR A [2] = ERIATT[22]. CDED MR E[23]) 5K A . Ak T ik — SIRRE MRS T B2 4
PEEKIATT R, DL AL MR PR RS IR TT 45 R[]

4. MERM RS BREKSATHIGRSEERTHEZE
4.1, BEFIRRRESRTEHMAMLS RiEEF

BRI IT BIERE R U Se PP PO R 5 BRAE IR YT OB o 6 iR SOAE iy BUS Mk RS, SRR G
7 S Un 00 E A ) ) 75 (A SR R TR £ B ] R ) BRAE W R 5 /0 0 2 (G B R e ) IR P T
PROEFEPEIR[8] [26]. WFFCIE R, PHSRTTRAE 12 J A AT 2 89% MR [ SRATIM IR 3, (H 75 % Ui
RGPS [27]0 X HLEEE T CD, LSBT RAIR, FREZHAI0T: mIRETET SeE
60% & F IR @& [21] [22], 10 1A) 78 5 A M RS ML AE A Rl B T 3R BSUE T R[4]. 5 B FEAEST
TNF /BT RIS, 5 i A [FI AL 2590 (n ¢4 22 Bk S 370 el vty 28 357 JC B 00) (I K & BURE SRR 25539 [15] [24] -
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AL, ARG 3 (0 57T BRIk 52 BR) AT e 52 a2 1 1 77 (R U ne) 55 A= ki 74 () B (R FH (2]
[18].

4.2. ¥R CD MMM IVATT IR S

BT T R S R T A B B 2 YRR IR R AR nT A IR R e (1] 1)

1) —Zkumth: SEG AR AE, AR RIGIT(DTT), WHi-TNF 255 & 584 =
7] [14];

2) “HHEE: & DTT NEAMME, SIAND TN IAK HIHIF) R R T AN s tE[2] [17], 54
T G A E R 28]

3) FRARRAVERL. NLEEEA CD &R IBCAAMENE G Jm 84 p St 5 A= il 77U [3] [29]s

4) HeFF SR RBREEBNEEE)E, WSH MR EY(IE & B % [25])38 5 #iUs % i
B, ARG R E BT 24 5 B R RRIE 40%, F7 BT [13].
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Figure 1. Combined treatment pathway for refractory Crohn’s disease
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FIE[27]), R 2 AR B HE[7];

2) WA HUER G T B A v &, (RS0 SRS LT AR ML v T R X PR S B K2R TR
H[4]. TGRS BH SRR

3) BAHEWIBEIF R BEAEFTMRIGIT Hir(WERE S vs iEIRTEM), JF 8-G85
TR RS2 ) o LT 245403 M U [ O AN AL b 5 M [ 3L mT i B MAEAL T7 Ze 61 5

5. RESRE

RERRGIAR T MV M 5w B RUR I AR T R SRR, R AR AL 7 SR I R ARk
MRTEYE R I, A VAT B AL A (0] TNF-a 5 1L-23 388 %85 540 STAT3) & T
LA (n E VA U RS ) S5 2 g A U AR, N BN 2 R AR T B A . SR AR YT (DTT) A =I5
ST RO AR LA AT, RHAEATE M CD RAHMANEIEE B E%. R, BE
BITIHET T2 IR T AR e . K22 A R e = AN T T B A R 55 10 /. MEVG 1 CD Bk
BVRIT T AGET CRIRVEA A A U IS RS RS 7 o AR AR R LR e 1) FFE
RTBEYE RCT: EEHURAFBCA T ZANXUEYIHIF . LEMHIF + AN T 2997 305 2 4t R
FARARE; 2) METIEA . BAEZHZHERGERA . MAEMA . iEEAN), #E v MET s
{525 5 R R P T T 3) MAMIK I 2e 4tk WOTVEM B RS, KUHBER AR T I ge . B
FEAE RS, JUHOGHRER AR 4) TRAHLHIBE AL IRBTAHMRBAE . BT IS4 F B e AL,
NEBERTA RIS . A FRNX SO E A, ICEIRIT A AR RSN “ SIS 2 “A5HE
CIES 5 adiifz R
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