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Abstract: Crohn’s disease is a chronic, progressive, and non-specific inflammation of the gastrointestinal tract. Despite a
significant increase in available therapeutic agents in recent years, a considerable proportion of patients exhibit an inadequate
response or experience a loss of response to existing treatments, leading to a state of refractory disease. Furthermore, there is
a lack of consensus on the understanding of difficult-to-treat Crohn’s disease. The International Organization for the Study of
Inflammatory Bowel Disease has defined difficult-to-treat inflammatory bowel disease, providing an important framework for
clinical research and practice. This article systematically reviews the definition of difficult-to-treat Crohn’s disease, associated
risk factors, selection of therapeutic drugs, evolving treatment concepts, and future directions in treatment, aiming to provide a
beneficial reference for the diagnosis and management of difficult-to-treat Crohn’s disease.
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Crohn's disease (CD) is a chronic, relapsing
inflammatory disease of the digestive tract whose
etiology and pathogenesis are not yet fully understood. As
the disease progresses, complications such as intestinal
strictures and penetrating disease may occur. Globally, the
incidence and prevalence of CD are continuously rising,
especially in newly industrialized countries [1]. With a
deeper understanding of the disease, the treatment of CD
has undergone revolutionary changes, evolving from
conventional  therapies such as mesalazine,
glucocorticoids, and immunosuppressants to biologics

and small-molecule drugs targeting different pathways [2].

Despite the increasing number of treatment options,
significant challenges remain in clinical practice: a
considerable proportion of patients do not respond to
initial therapy or experience loss of response during
treatment. Moreover, as the number of drug classes used
increases, the response rate to subsequent treatments
tends to decline, reflecting a "ceiling effect” of treatment
[3-4]. In addition, 50%-80% of CD patients require
surgery, and the postoperative recurrence rate within 10
years was approximately 50% [5], highlighting the
difficulties in clinical management. Against this
background, the concept of "difficult-to-treat CD
(DTT-CD)" has emerged. Previously, the lack of a unified

definition led to inconsistencies across clinical studies. In
2023, an expert panel from the International Organization
for the Study of Inflammatory Bowel Disease (IOIBD)
published an international consensus on difficult-to-treat
inflammatory bowel disease (DTT-IBD) [6], providing an
important framework for clinical research and practice.
The consensus summarizes therapeutic agents targeting
different pathways and proposes concepts of combination
therapy and individualized treatment, offering useful
evidence and references for the management of DTT-CD.

1 Definition and Epidemiology of DTT-CD

In the international consensus on DTT-IBD, which
includes DTT-CD, issued by the IOIBD expert panel [6],
a clear definition is proposed. DTT-CD is considered
when a patient presents with any of the following: (1)
failure of at least two biologics or small-molecule drugs
with different mechanisms of action; (2) postoperative
recurrence of CD after two or more bowel resections; (3)
presence of complex perianal disease [7]; (4)
psychosocial factors in the patient that significantly affect
clinical disease management.

Based on this definition, Parigi et al. [8] conducted
an epidemiological study of DTT-IBD at two Italian
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tertiary referral centers. The study included 1,736 patients
with moderate to severe IBD treated with biologics or
small-molecule drugs and found that 24.8% (430 patients)
met at least one of the difficult-to-treat criteria. Among
CD patients, the proportion with difficult-to-treat disease
was 26.3% (241/917). Among CD patients meeting the
difficult-to-treat criteria, multidrug failure was the most
common reason (77.6%), followed by recurrence after at
least two surgical resections (24.2%) and complex
perianal disease (9.0%). Psychosocial factors accounted
for only 0.7%, possibly due to underreporting in clinical
records.

2 Risk Factors for the Development of DTT-CD

Current research suggests that the development of
DTT-CD is related to multiple factors, including disease
behavior, severity of inflammation, treatment strategies,
and individual patient factors. Disease behavior is one of
the important factors affecting prognosis. The
retrospective study by Parigi ef al. [8] found that, in terms
of disease behavior, both structuring (OR = 2.24, 95% CI:
1.52-3.34, P < 0.01) and penetrating (OR = 2.33, 95% CI:
1.55-3.53, P < 0.01) phenotypes significantly increased
the risk of DTT-CD. Complex perianal disease was also
an important risk factor (OR = 2.49, 95% CI: 1.75-3.53,
P < 0.01). Regarding disease location, ileocolonic
involvement and upper gastrointestinal tract involvement
were significantly associated with difficult-to-treat
disease (OR = 3.04, 95% CI: 1.09-8.34, P = 0.03).
Delayed initiation of advanced therapy was significantly
associated with difficult-to-treat disease (OR = 1.74, 95%
CI: 1.27-2.41, P < 0.01) [8]. Additionally, studies have
shown that factors such as age at onset <40 years,
smoking, NOD2 mutations, and severe endoscopic
inflammation are closely related to an increased risk of
disease progression and surgery [9].

3 Reasons for Patients

Difficult-To-Treat

Becoming

(1) When patients experience failure of multiple
drug therapies, first reconsider whether the diagnosis is
correct; establishing an accurate diagnosis is a
prerequisite for effective treatment.

(2) A comprehensive assessment of the patient's
disease is required to rule out complications; patients with
surgical indications should undergo timely surgery.

(3) Exclude refractory symptoms caused by
Clostridioides difficile or cytomegalovirus infection,
small intestinal bacterial overgrowth, or bile salt
malabsorption.

4) Medication-related issues, including
subtherapeutic drug levels or the development of
antibodies; ensure dose optimisation of the treatment and
allow sufficient treatment duration before objectively
assessing the response.

(5) Pay attention to patient adherence.

(6) Exclude genetically related CD-like changes,
especially in children and adolescents presenting with
refractory disease [9].

4 Treatment Drug Options for DTT-CD

4.1 Monotherapy with drugs of different
mechanisms

The main therapeutic agents with different targets
currently used for CD include anti-tumour necrosis factor
(TNF) agents such as infliximab (IFX) and adalimumab,
anti-interleukin (IL)-12/23 antibody (ustekinumab, UST),
anti-integrin antibody (vedolizumab), and JAK inhibitors
(upadacitinib). A study including 6,584 patients who
failed anti-TNF therapy showed that both UST and
vedolizumab (VDZ) could be subsequent treatment
options [10]. Furthermore, in biologic-DTT-CD patients,
upadacitinib achieved 12-week clinical response and
remission rates of 53.25% and 42.86%, respectively, and
endoscopic response and remission rates of 50.00% and
38.89%, respectively [11]. With the advent of novel
biologics—the IL-23p19 inhibitors (risankizumab,
guselkumab) —a multicenter real-world study of
DTT-CD showed that at 52 weeks, 58.2% of patients
treated with risankizumab achieved clinical response and
the endoscopic response rate was 50%, indicating
efficacy even in patients who had failed multiple lines of
therapy [12]. Guselkumab also demonstrated favorable
clinical and endoscopic benefits in the GALAXI-1 study
[13], although its study population included patients with
moderate to severe CD who were biologic-naive or had
failed only one biologic; real-world evidence for its
efficacy in DTT-CD remains relatively limited. Besides
the above biologics and small molecules, studies have
shown that thalidomide may be effective in some
refractory patients [9].

4.2 Combination of Therapeutic Agents

4.2.1 Dual-target therapy

In recent years, the concepts of dual-target therapy
and the broader advanced combination therapy (ACT)
have emerged, referring to the combination of two
biologics with different mechanisms of action, or a
biologic combined with a small-molecule drug, to
simultaneously intervene in multiple inflammatory
pathways. ACT is suitable for patients who have failed
multiple previous drug treatments, those with complex
perianal disease, extraintestinal manifestations, or
concomitant immune-mediated diseases. However,
prospective randomized studies are still limited [14].

A single-center retrospective study included 23
DTT-CD patients who had failed at least two biologic
agents. After combination therapy, 68% achieved
endoscopic response, 45% achieved endoscopic remission,
70% achieved clinical response, and 60% achieved
clinical remission. Stratified analysis showed that UST
combined with adalimumab was more effective than UST
combined with VDZ. No serious adverse events were
observed with the different combination regimens,
suggesting that biologic combination therapy may have
good efficacy and safety in DTT-CD [15]. Moreover,
dual-target therapy is not limited to dual biologic
combinations. A real-world study included nine DTT-CD
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patients treated with upadacitinib combined with VDZ;
75% achieved clinical response or remission, and 69%
achieved endoscopic remission [16]. Another multicenter
study from China included 18 DTT-IBD patients (10 with
CD) who received dual-target therapy including a JAK
inhibitor. At nine months, the clinical response rate was
100% and the endoscopic response rate was 88.89%.
Adverse events included two infections, but treatment
was continued after management [17].

Regarding the use of dual-target therapy in CD with
complex perianal disease, a prospective single-center
study of 33 CD patients with difficult-to-treat perianal
disease showed that intensive dose IFX combined with
UST resulted in complete clinical remission in 48.5% of
patients, subjective symptom improvement in 97.0%,
radiographic remission in 24.2%, improvement in luminal
disease = and  extraintestinal ~ manifestations  in
approximately 46%, and good tolerability in 90.9% [18].

It should be noted that high-quality evidence for
dual-target therapy remains scarce, with most studies
being case reports. Therefore, it is still difficult to draw
firm conclusions regarding the optimal combination
regimen, timing of administration, treatment duration, and
long-term safety. The choice of agents for dual-target
therapy is mainly based on principles of mechanistic
complementarity and individualization. The most
common combinations in clinical practice are anti-TNF
agents plus VDZ, followed by UST plus VDZ or an
anti-TNF agent [19]. For patients with extraintestinal
manifestations, combination therapy can be guided by
disease-specific immune pathways; for example, an
anti-TNF-based combination is preferred in patients with
spondylarthritis, whereas for psoriasis, IL-23/IL-17
pathway-related options may be considered [20].

4.2.2 Combination of multiple drugs

For patients who have a suboptimal response to
dual-target therapy, some studies have explored
combining three or more advanced therapies with
different mechanisms to more fully suppress
inflammation and treat complex phenotypes. The
EXPLORER open-label phase 4 study evaluated a triple
regimen of VDZ, adalimumab, and methotrexate, and
found an endoscopic response rate of 54.4% and
endoscopic remission rate of 34.5% at 26 weeks, with no
new safety signals identified [21]. However, this study
lacked a control group, and the true efficacy in DTT-CD
needs further confirmation.

High-quality prospective studies on multiple-drug
combination therapy in CD are still limited, and existing
data mostly come from small-sample, short-term
follow-up studies. Additionally, attention should be paid
to adverse events of multiple-drug combination therapy.
In the European multicenter COMBIO study, infections
occurred in approximately 10% of 98 IBD patients
receiving combination targeted therapy, all of whom had
CD [22]. Although existing small-sample studies have not
reported serious adverse events, long-term combination
therapy with multiple immunosuppressants may still
impose a higher immunosuppressive burden and infection
risk; larger sample sizes and longer follow-up are needed

to assess potential risks.

4.3 Treatment Options for DTT-CD Patients
Based on Genetic Abnormalities

With the development of precision medicine,
individualized treatment based on genetic and
immunological characteristics is gradually becoming a
research hotspot. For patients with severe disease or
failure of multiple lines of therapy, single-gene screening
should be considered [23]. A study of 750 patients with
monogenic IBD found an overall efficacy rate of
biologics of only about 25.5%, indicating limited
effectiveness of conventional IBD treatments in this
population. When abnormal gene mutations are identified
through single-gene screening, corresponding treatments
can be selected. For example, patients with LRBA or
CTLA4 abnormalities may be considered for CTLA4-Ig
therapy, while anti-IL-1 therapy may be considered for
some autoinflammatory diseases [24]. Additionally,
studies have shown that peripheral blood T-cell
transcriptomic features have predictive potential for
aggressive disease, which may in the future help identify
high-risk patients and guide treatment selection [9].

4.4 Cell Therapy-hematopoietic Stem Cell
Therapy

Autologous hematopoietic stem cell transplantation
(ASCT) is considered a potentially viable cell therapy for
DTT-CD. A clinical meta-analysis including 12 studies
showed that ASCT can significantly reduce disease
activity and also has some efficacy in complex perianal
disease [25]. However, ASCT can also lead to adverse
events, especially serious ones, mainly including one case
of pulmonary veno-occlusive disease, three cases of
histologically confirmed renal thrombotic
microangiopathy, one death from respiratory failure, and
one death from acute oliguric renal failure [26]. The risks
of ASCT are not negligible; therefore, it is still primarily
recommended for refractory patients who have failed
multiple lines of therapy, have a significantly impaired
quality of life, and cannot be further improved by surgery.
In the future, with safer mobilization and conditioning
regimens, ASCT and other cell therapies may drive
treatment from mere suppression towards immune
reconstitution.

S Summary

DTT-CD is a major challenge in current clinical
management. Approximately one-quarter of patients with
moderate-to-severe CD meet the criteria for DTT disease.
Its occurrence is closely associated with penetrating or
structuring behavior, complex perianal disease, and
treatment delay. Early identification of high-risk patients
and seizing the therapeutic window of opportunity are
crucial. As the treatment landscape shifts from
conventional ~ immunosuppression  to  sequential
application of ACT— by simultaneously targeting multiple
immune pathways — holds promise for overcoming the
efficacy limitations of monotherapy. In the future, with
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the advent of new target drugs, bispecific antibodies, and
individualized applications guided by precision medicine,
along with clarification of the timing and duration of
combination therapy, the treatment of DTT-CD is
expected to achieve more effective mechanism-driven
interventions, thereby improving long-term patient
outcomes.
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il 20 2 R AL/ N A0 i B A K B R
WAL 5 S5 T BB IR AE LA A I 5 (4) 25967 AG 40
375 1M1 245 9% B2 AR B BR BT MR 7 £ 48, U DR T 19 77
AL, IF BLAEXAR T R 24T B WPl 2 i 20
A RAEHIRITIN ] 5 (5) B E AR ; (6) HE
BRIEEPIF LR CD AR, JEHOE LB T D AR R
RIMEATEE"

4 DTT-CD BEREITAYIERF

4.1 FRREAERAH BmeyEEs  HETH T CD
TBIT I FZEARVE T S 25 Y A B i R AL R
(tumor necrosis factor, TNTF) il 3] /A 92 % F1) 75 B4
(infliximab , TFX) \ B ik AR BLHT 5T H A0 F (inter-
leukin, T1.) - 12/23 T4 [ 2 &) I 2L 3¢ (ustekinumab,
UST) | BUHE & Z PR (LSRN ER SPT) S JAK A6 51
(ZMAEE R )%, —IANA 6 584 FIHT TNF i) 72 MUH
H RIS Wos UST MZEAS AR Bt (vedolizumab,
VDZ) B VER G SRy T iess . A, Bk e 1
A=Wy IFIMER % CD FE T 12 J i PR 23 RN g3
A3 1A 53.25% F11 42.86% , PN 5 1o 25 K R i %43 i)
950.00%F138.89% ", Fifi s Hr RUA= Pyl ¥ 1L-23 p19
PRI ORI A B 2Rk et oy 2845 DU B0 LT, — T
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Z .0 DTT-CD () H. 5SS B0 5% b 7s FI) A A 2R L
TRYT 52 JEI BT AT 58.2% S8 I PRIV 2, PN B8 I 25 ik
50% , &/ HAE Z 3R T7 R WUR A T RA YR
T ZE A I BAYIAE GALAXTHF 2 P [R)RE /i A g 1)
Il R AT P B AR 25, (R o8 AR ds R A
) 0 AT P 3k — o AR il ) rh B RS CD AR
TE B DTT-CD W7 RGEdE A X G BR . B
AL ) KN T A BRS04t 3
MEG R AT REA R
42 BT LU IR A
421 REIRYT AR TRGEIGT AT X
) SE 3R 51497 (advanced combination therapy, ACT)
WEE:, BVIE5 PRAPAS [R5 FHAIL T 00 26 4 i 5910, B85
AW 5 /1259, LA TR 102 A R OE
. ACT T REE 2R 259677 R M A2 2= AT
WS RIS I HAD SN SR I R
HTAEPEREHLITZE H RTS8 A BR

— B FF [T MBI ST 8 A 23 91 22 /% R A A
YIRIFGI T R DTT-CD B BCAIAY T 68%1H)
FRH IR B NBEI A, 45%3K B N BE R it , 0% 3% 5l
IRNEZE , 60%35 2N IR ZE o 43 JZ 53 BT i , UST 1B
A BT IR AR P UST B A VDZ I RCE A . AR [R] B k
A N B AR SR 20 R R F A, 3R A il
B A 1A YT E DTT-CD 1 il B8 HLAT B b1 A sk bk
M, A BRIA YT I AN BR8Py il 741
HAr, — AL AR ACKR T S e B
VDZIAY7 I 9 1 DTT-CD 4, Hrh 75% 1 4 155
I PRIV 25 B 2%t , 69% iR B N B 2. o5 —Tk A
rh [ 1 22 U BIFSE A8 18 BIEVA 1 1BD B3, Hirh
CD 2y 1081, SCHIEYT J7 S a4 JAK B 15, 1697 9
A AR %R 100% , BT 2% 4 88.89% , A R
G 2 R Y A A S AR AT

KT REIESTTE CD AR 2R AE A, — i
N 33 BT METAPERT R AR 1) CD R 1 TR PE
HU ST s, SR AL IFX 64 USTYAYT L 48.5%K1)
BRI BN LA R GE# , 97.0% 1 53 T WAE IRk %
24 2%IR BRGSO, [N K2 46 %1 -8 T N 7%
AN ,90.9% i H T2k RAF ™,

T EAE AR B IR YT AR e JO S B AT D
b ORI DL o 32 R, B ETAE L
IR T R VR ZIRTL 7 AR R AR I A 4
SESEE . BRI (0 25 )1 % S EE IR HL A BN S
AMRAREN] I RS B UL A2 G T TN il 51
B4 VDZ, Hk o USTBEG VDZ BT TNF 57, XF

FE I TN B BRI TT AR PGB 5=
Fo S8 T R AT R AR AN A G R R
% & LAYT TNF il 57 0 SE Rl A BEA 5 52, iR JE 9 1
AT S5 4 TL-23/11-17 MG B A T >

422 ZRGPIRECGIRIT X T REEIRTT R TT AL
RAER) B AR HTIE = Fhal L E R R
B HEIGTT , LA 58 0 400 i 5 5 S, SR T B2 Ak
FAR, K H EXPLORER FF bR 2 IV 10 7% v 26 £
VDZ B[k A AT J 208 =67 28, R B 26 S )
BN RN 54.4% , NBEGRIHF ] 34.5% , HWF5Eh
R ULEABRT A RS, Wi = X R4 7
R e— A SE/E DTT-CD H i ELSLy 74k,

H R 2R 258516778 CD b 1y Jot = L FiThES
PEFFAPSRE D, A B 2ok B/ IMEEAS S R 7 1Y)
W5, DIoME IR Z R EIRIT A R =R
14, ZE BRI Z2 .0 COMBIO BIFSE 1, 98 {31432 37 16 25
AT I IBD HRE 2 109% & A2 Jgge , H4 ok €D
HP BAR HRTIA I/ AT A B R R
FH (ARSI S A DL 259 0067 AT AT
R > T (e P SR B 0 ) 70 P N S mT R, T 14 i
At A B Bt st TR A TTA T REAEAE ARV o
43 ATEARFFOMEEECD BHeETEE Ff
ENGUELE 20 A Je | B T 3t A% M e B P A i AL
TRIT WA ST X TR M E S 2 RIR T
P R N R PR N A, — TG 750 ]
PAKEIN IBD U AORFFIT K BAE D 5 A SR
25.5%, $&nE AL IBDIGI T AEIZ AP Y P RCA R .
o BRLL PRI e B S B R A | SR BRI PR 7
il LRBA 5 CTLA4 5 835 7] % J& CTLA4-1giR9T
MRS A B 9P AT 5 T8 PT IL- 1IRY7 Y ILSME
FE TR BTN T A0 G S A A R A 2R M T T
S B H s T, AR TR e XU B O
& FIRIT IR
4.4 - e Tamssy AWML TR
#H (autologous hematopoietic stem cell transplantation,
ASCT) B Jg 2 %F DTT-CD f ¥ 7L 1l 47 40 i 1697 o
— TGN 12 WU 5 04 I R 25 22 43 BT {75, ASCT A
0 R 1 B B 6 B A LR A A — e T
P, HASCT W2 FEON R, LHE ™ HEAR
ok, FEEALLE | BRI A FEAE |3 B4 AR SE Y
B AR PE RO S, 53 A 1 BIBE IR R g | 1 5t
F 2D IR il ™. ASCT IR YT WU A2 2
M, L, B AT E 2 T 240697 R M.
R AR i LG8 B i — 2 TR G Y M
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0 . RORBEHE Zh 5OF AL BE 7 58 N2 4
ASCT Je FAU 20 M35 97 1T REHE S5 ST M B2l 41 1] 2
e E

5 B %

DTT-CD 2 4 1y I A4 3 A o Bk AR, 297043
Z R EE R EA AR R, A RS
BB TR AN ERAS AT AER AR R
PIAHSG , U3 s fe AR ST 4R IR Y7 50 1 22 5¢
T, WA RIS R o AL GE S e e ) et T vk
FR B IBC A TR e [ s 1) 22 4% e T
A IR 2GR TT YT AR . AR, B BT A
251 ORURE SR BT MAR DL RORE 1 5 2 38 5 0 S PRk i
L BARIT IR LS P R A BAEf , DTT-CD IRI7 A
A SR A AR AL 5 T, AT 2l R K
i) o
G E

S 30k
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